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For Proper Operation of this Pinball Game, (4)
Pinballs must be installed in the Ball Trough!
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T s Car Target Drive, Left & Right Diverter Assemblies:

If reassembling, pay close
attention to the Procedure
Decals for the correct

adjustments.
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1. Loosen §EUSERAW on the Crank Bar just enough
so that the Diverter Blade & ST can move. ~ D g

2. Above, hold the Diverter Blade in the open position. [OPEN

Stop Nuts [A] an the Reizining Plate (B) are nol over-
igted Daneg o bers et AS B A~ i 3. Push down on FLVDNEER to GOlL STCPR. £ Q)
DO NOT OVER-TIGHTEN STOP NUTS! 5| {5 ~ OPEN
motma, A 1 | 5 4. Tighten SETSCREAW. eS8t A AES s BL
1 : - [
S

More details on these assemblies in the
BLUE PAGES. See Section 4, Chapter 2,
Drawings for Major Assemblies & Ramps,

Diverter (Left & Right) ... Parts, Pages 92-93
& Car Target Drive ... Parts, Pages 98-99

If Car Mech was reassembled, ensure the two (2) Nylon
Stop Nuts (A) on the Retaining Plate (B) are not over- -
tightened! Damage to bearings (between A & B) and A=
mechanism can occur! B

DO NOT OVER-TIGHTEN STOP NUTS!__ | | 2

\@ TIGHTEN until SNUG, A A=

then BACK OFF 1/2 turn :

FITTIFFIITITITIIINIIIIIIRIIIIIIISAAIRIIIIAAIIIISIL Sy
g Exiting Portals™ or turning game on/off will start the Power-Up Routine. Upon Power-Up, HOLD IN THE RIGHT

FLIPPER BUTTON to view the CPU Game & Display Code Versions (+ Check-Sums), followed by the Location
& Game ID Numbers and Alerts, if any (see Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU, Technician Alerts).

HIFIIITIIIIIIIIIIIIIIIIIIIIIIIIIIAIRAAIALAAAIAIAIIIILY

Look over the TOURNAMENT MENU in Portals™!
Tl Read over Section 3, Chapter 7, Pages 53-57. Tl

An Optional Tournament Kit is required for this ToPS™ Ready Pinball Game.
You can now easily set-up, start and end Tournaments for cash, tokens, tickets or points!

d |z AR, SRR,

= IR =

LT TOURHAMENT ADJUSTHENTS LT

Set-up Tournaments...

CO TO TOUEMAMENT MEHU SICH MESSALES A-E

2 personal messa%s can be added ...

FITITTITIIIIIIIIIIIIIIIIINIIIIIRIIIAAIAIAAIAAAILIILII Iy
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, Relags, 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

W\
Service Outlet
(on Power Box) |

-

Volume Control & Service Switches
For operational usage, see Sec. 3, Chapter 1,
Portals™ Service Menu Introduction.

emory Protect

Switch (Bottom) &
—— Y

A

On/Off SW|tch
(Under Cabinet)

[ Transformer on
Cabinet Bottom

Int'l.: 5 Amp 250v
Slo-Blo Fuse

N
USA: 8 Amp 250v
Slo-Blo Fuse

LOC: DISPLAY POWER SUPPLY (P.S.) BOARD

F1 | %A250v S.B. | 90v DC High Voltage Display

LOC: 1/0 POWER DRIVER BOARD

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

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

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

F9 | 5A 250v S.B. | 12v DC Logic Power

F20| 4A 250v S.B. | 50v DC Magnets

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

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

F23| 4A250v S.B. | 5v DC  Logic

F24| 5A 250v S.B. | 6.3v AC G.l. Lamps (BRN-WHTSWHT-BRN)

F25| 5A 250v S.B. | 6.3v AC G.|. Lamps (YELSWHT-YEL)

F26 | 5A 250v S.B. | 6.3v AC G.l. Lamps (GRNSWHT-GRN)

F27| 5A 250v S.B. | 6.3v AC G.l. Lamps (VIOSWHT-VIO)

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

LOC: SERVICE (AC) OUTLET BOX (Cabmet Bottom)

n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA)

n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International

LOC: UNDER PLAYFIELD (near the assembly)

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 Up/Dn Car Mech (GRY-GRNSBLU-BLK)

For locations & more information on fuses, see Sec. 5, Chapter 2.
<« Display Power Supply Bd.

Solenoid
Expander
Board i

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.

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

DF.

ROM TYPE on BD LOCATION | 81ZE PART NUMBER \

CPU Sound uz 512K 965-0429-91

CPU Game U210 1MB 965-0430-91

CPU Voice ROM 1 u17 8 MB 965-0431-91
CPU Voice ROM 2 u21 8 MB 965-0432-91
CPU Voice ROM 3 U36 8 MB 965-0433-91
CPU Voice ROM 4 u37 8 MB 965-0434-91
DISPLAY Controller us 4 MB 965-0435-91

For Schematics and/or

ICPU/Sound Bd. Il w/ATMEL A|

Component Parts on PC

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

(The Yellow Pages).

W/WW ol

Il/O Power Driver Board V|
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AC

Current Coils

+20v DC Low
Current Coils

+/-12v DC
Sound /

+18vDC
lllumination

+5v DC Logic
Voltage

+50v DC High

Display / Logic




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 S

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

“ 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 Switch 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.

Step 2: Move through the Menus
by pushing the Red "LEFT"

or Green "RIGHT" Buttons. Portals™ Service

i Switch Set

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

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.

will bring the operator/technician into DR. PINBALL (Flow
Chart Menus), the "on-screen" diagnostic aide. This is a
[1F;. | feature that will allow you to utilize the power of the micro-
=!I 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).

I In our Portals™Service Menu, selecting the "DR." Icon

After entering Portals™, the MAIN MENU now appears with the
"DIAG" Icon (GO TO DIAGNOSTICS MENU) flashing; press the
Black "ENTER" Button to activate this ICON. The DIAGNOS-
R TICS MENU now appears with the "SW" Icon (GO TO SWITCH
T [ aairal MENU) flashing; use the Red "LEFT" or Green "RIGHT"
{10 TO DIACHOSTICS MEHU I vttt i (DR. PINBALL) is flashing:

o P Press the Black "ENTER" Button to activate this ICON. The
= ‘ = E:,- DR. PINBALL MENU (Flow Chart Menus) now appears with
oL ILAH FI.HS ELR I‘1IIH the COIL "DR." Icon flashing. Three (3) Icons, Coil "DR.",

Switch "DR." and Lamp "DR." are available for selection.
Selecting a particular Icon will give you a choice of which
specific Coil (Solen0|d) Switch or Lamp Circuit needs to be

diagnosed. -
After selection, 3
‘ﬁ‘l Dr. Pinball will st ﬁﬂ
I'1IIPE FF:IK FI]!E PREWCUT I'1IIF‘E now display a DF. | DF. ElFi FRE l!llI

CO TO SWITCH MEHU

question ora ==

_ DR. FII‘-IE ALL procedure to . COIL FLOW EHHF.
foIIow, such as "Does the lamp turn on?" or ”Check bridge _
rectifier BR-20, if short replace.” When Dr. Pinball displays a o @
question or requests a procedure, Dr. Pinball will expect a '
response such as "NO" or "YES". You the operator/technician L DF. |PFE I!UI
must respond by using the Red or Green Buttons to "SELECT" |5 ) -
a Mini-lcon and the Biack Button to "ACTIVATE or ENTER" your L& SWITCH FLOW CHRRT
selection.
For Mini-lcons explanations & details, see the end of Section 3, -
Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball. OF RE u:[

LFIHF FLOM CHART

Find-1t-In-Front: ﬂ
Dr. Pinball DE.

DR. ®



OPEN THE DOOR

at VBATT Test Point on the CPU/Sound Bd. (more details in Section 5, Chapter 4, PCBSs).

OFEFA

#2 RUTO LALUACH

COIL MALFUMCTIOM

TOR ALERT!

HITITITTTIITOACNOSTICADS FAATTTIITT T

| 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

| 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->DIAG->TECH

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

J 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

VNN cruDIP SWITCH SETTINGS WNNNNNN NN

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

USA
CPU COUNTRY SETTING:

ALL OFF

CN6 SW300 —(m—
1 |®—m—®—m—n—®—lz_lz—®—m—®—Ehz — R401m_
] ] = R421
ps DEDICATED SWITCH IN . o O
S -  eames e = = U204 ‘
c R286 R295 C255 [ U205
| S DS s o D T
3 & R278 c247 R251
oy B 27 1 ex
; R279 R293 e —Hame-= o ant
5 b | msto mmz @cm R249 | | —amp—= \Efl'!
CPU COUNTRY SETTING: | Pos. [l I 20 S cJNN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S cJ0N - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [ I20< TN T -3 - T 2O - 1
: ON |A ON |A|AA ON |A A
Austria [ 1" yivivivivivly Germany | 1™ Vivivivlv] Portugal | 1" yivivl [vivlvl
CPU COUNTRY SETTING: | Pos. 1 2 3 4 5 6 7 8 CPU COUNTRY SETTING: Pos 1 23456 7 8 CPU COUNTRY SETTING: | Pos. [ I20< T T -3 - T 2O - 1
- ON AlAAA H ON |A AA
Australia | S0484S0 TS Greece MMM Tivivivl Russia |G 1" Vvl " Ivivlvl
CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 B CJNN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - T 2O - §
A ON A ON A . ON A A
Belgium | 31" vivivivivlyl taly  [orivivivi viviviv] So. Africa | iyiyl" vl [vivlv]
CPU COUNTRY SETTING: | Pos. [l I 20 B -3 - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJ0N - T 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - T 2O - 1
ON |A A ON |A| (A| (A H ON A A
Canada | =" yivivivivlyl Japan [t SIT e vl Spain [y vivl vivlv
CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S CJ0N - T 2NN - ] CPU COUNTRY SETTING: | Pos. 1 2 3 4 5 6 7 8
H ON AAl A H ON A A Al (A ON
Croatia | 5" vl [vivly] | Middle East | %™ S Sivlv] Sweden |SAASASSNY
CPU COUNTRY SETTING: | Pos. [l I 20 S cJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - T 2NN - ] CPU COUNTRY SETTING: | Pos. [ I T T -3 - T 2O - §
ON | A A ON A = ON AlA
Denmark | =" yiv vivivly] | Netherlands [ 351 M vivivivlyl | Switzerland [ Z5 191" " yivivlv]
CPU COUNTRY SETTING: | Pos. [l I 20 S -3 - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S cJN - T 2NN - ] CPU COUNTRY SETTING: | Pos. [l I T T -3 - T 2O - 1
. ON | A A ON A . ON AlA
Finland | %" vivivivly] |NewZealand | 5 5iyivi" vivlv] Taiwan | Ciyivivl | lvivly]
CPU COUNTRY SETTING: | Pos. [l I 20 B cJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. [l I 20 S cJN - Tl 2NN - ] CPU COUNTRY SETTING: | Pos. || 2 3 4 5 6 7 8
ON AA ON A A ON
France | v/"["Ivivivivlyl Norway | rivi” vl [vivivlv] UK 33 AR 2 Ji 4b 4

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

DR. ©



SWITCH MATRIX GRID DEDICATED SWITCHES & LOCATIONS

BACKPANEL
MOTOR OPTOS
on

'ﬂg ﬁmscrg)vm
39
-‘\i\i..q_.;ho 3§!TAND UP X2
TESTCAHJSQJSG. - »
: "IVUK o

SCOOP

a1 Il o2 s TN o N o B o KN s
GRN-BRN - GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY
CN5-P1 CN5-P5 CN5-P6 CN5-P8 CN5-P9
H Cabinet Side m Above P/F R Below P/F Y@ Below P/F
WHT-BRN e RIGHT LEFT LEFT LEFT
CN7-P9 (R ONY) SPINNER BUMPER OUTLANE
w. Part Number: 180-5160-01 180-5010-04 180-5015-04 500-6227-01
ﬁ U400 BN Coin Door Above PF 2X Avove PP B Below PF RN Below PIF
WHT-RED 4TH LEFT LOWER RIGHT RIGHT LEFT
CN7-P8 Som ORBIT Aﬁgﬁﬁgﬁ%ﬁ‘ SPINNER BUMPER | RETURN LANE
w. Part Number: 180-5204-00 180-5158-00 500-6227-02 See Sw. 34 Note 180-5010-04 180-5015-04 500-6227-02
ﬁ U400 JEX ConDoor REM BelowP/F |REX BelowPF_JPXA Below P/F Above PIF Below P/F Below PF I3 Below P/F
WHTorRG| ST, THOPA 41 PTLOCK  [poctiMERoRl  RIGHT BOTTOM LEFT
CN7-P7 o1 Duen MDDLE  (AGESLERIG) | STANDUP BUMPER | SLINGSHOT
w. Part Number: Future Use 180-5119-02 180-5158-00 180-5179-00 See Sw. 35 Note 500-5857-06 180-5015-04 180-5054-00 (x2)
ﬁ U400 .l Coin Door |REX Below PIF m Above PF XX Below PF TN BelowP/F JEEN Below PIF m Below P/E_ Wl  Below P/F
WHT-YEL | RGHT 4BALL WINDMILL | pr ook | TESTCAR CENTER | GARAGE RIGHT
CN7-P6 SON | TROUGH#2 | MOTOR TOP STANDUP | STANDUP |~ VUK OUTLANE
Sw_Part Number: | 180-5204-00 180-5119-02 | See Sw. 20 Note | 180-5178-00 515-5162-06 500-5857-06 500-6227-02
U401 CoinDoor |REX Below PIF PYY Below PE_JEYA Above/Below JEE Below P/F
WHT-GRN| CENTER 4BALL moway IHl, . LOWER LEFT
CN7-P5 | 5 §O/8ga | TROUGH#3 EECT || CEEGRTG)|  STANDUP
Sw. Part Number: 180-5204-00 180-5119-02 See Sw. 37 Note 500-5857-06
U401 Coin Door m Below P/IF In Cabinet
WHT-BLU| BT 4-BALL CAFTIVE START RIGHT
CN7-P3 & VORI STANDUP BUTTON | SLINGSHOT
Sw. Part Number: 180-5204-00 See Sw. 14 Note 500-5232-06 180-5174-00 180-5054-00 (x2)
U401 Coin Door Below P/F Above P/F Above P/IF
5TH 4BALL TRUCK UPPER
Véﬂ;‘{,‘g COIN STACKING RAMP ACCELERATOR
£ sLoT OPTO KICKER TOP (OPTO)
Sw. Part Number: Future Use See Sw. 15 Note 180-5057-00
Hll U401 B Cabinet Side JRIM Above P/F PZN Above P/F
WHT-GRY SHOOTER RIGHT PIT LOCK UPPER PLUMB
BUTTON RAMP (TO BOTTOM ACCELERATOR
CN7-P1 (UKONLY)|  LANE AVERTE (OPTO) CAR BOT. (OPTO) | BOBTILT
180-5160-01 180-5200-00 180-5010-04 See Sw. 32 Note 180-5010-04 See Sw. 48 Note | See Sw. 56 Note

INPUTS
Hl U206
GRY-BRN

CN6-P2
U206

GRY-RED
CN6-P3

U206

GRY-ORG
CN6-P4

U206

GRY-YEL
CN6-P6

GRY-GRN
CN6-P7
Sw.Part Number:

GRY-BLU
CN6-P8
U206
GRY-VIO
CN6-P9
U206
GRY-BLK

Sw. Part Number:
Sw. Part Number:
Sw. Part Number:
Sw.Parl Number:
N U206 X on Coin Door

Sw.Part Number:

Sw.Part Number:

CN6-P10

GROUND

BLK
CN6-P1, -P11
[BE5al on Cabinet Side
#1 LEFT
FLIPPER
BUTTON
180-5160-01

Below Playfield
#2 LEFT
FLIPPER E.O.S
(End-of-Stroke)
180-5149-00 on Flipper
on Cabinet Side
#3 RIGHT
FLIPPER
BUTTON
180-5160-01
Below Playfield
#4 RIGHT
FLIPPER E.O.S.
(End-of-Stroke)
180-5149-00 on Flipper

#6 VOLUME
(RED BUTTON)
(In Test: LEFT)

180-5192-02
DESYd  on Coin Door
#7 SERV. CRED.
(GREEN BUTTON)
(In Test: RIGHT)
180-5192-04
DI  on Coin Door
#38 BEGIN TEST
(BLACK BUTTON)
(In Test: ENTER)
180-5192-00

DR. ©®

Playfield A

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

Ophonal
Tournament
Kit Required

Optional
Slam Tilt Kit
Required

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 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. 20, 21, 32, 34, 35, 37, 47 & 48 see Pages 148-151 for more details)
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 T erminal S trip, see Sec. 5, Chp.2, Playfield Wiring.

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

frd



LAMP MATRIX GRID & LOCATIONS*
u17 : u16 kH uU15 4: u14 : [:H uU12 : :
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 #44 Clear Bulb g3l #555 Clear Bulb &l #555 Clear Bulb &} #555 Clear Bulb e} #555 Clear Bulb ) #555 Clear Bulb gl #555 White LED ) #555 Clear Bulb
RED-BRN RACE VICTORY FINAL 100K STANDUP (R) ACE SPECIAL &
J12-P1 POSITION 10 LAP PRACTICE* LEFT MILLIONS
2: Q34 R #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RED-BLK RACE INFIELD
J12-P2 | POSITION 9 PARTY 150K 100K R(A)CE GARAGE
3: Q35 R4 #44 Clear Bulb Jgk:} #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RED-ORG RACE 2X HAULER
J12-P3 | POSITION 8 MILES 200K 150K RA(C)E FUEL
4: Q36 [y #555 Clear Bulb A #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #44 Yellow Bulb
RED-YEL RACE COLLECT TEST PIT ROAD
J12-P4_| POSITION 7 R-AC-E CAR 250K 200K RAC (E) (C)HAMP #1 SIGN
5: Q37 k] #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb g} #44 Clear Bulb #44 Clear Bulb
RED-GRN RACE JACK HAULER HARD MOVE
J12-P5 | POSITION 6 POT RIDE RACING 250K SPIN C(H)AMP #1 uP
6: Q38 #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [EY@ #44 Clear Bulb #555 Clear Bulb
RED-BLU RACE BONUS LIGHT COLLECT SPEED JACK
J12-P6 | POSITION 5 JACKPOT EXTRABALL R-ACE SHOTS POT CH(A)MP#1 |  CHAMP#1
7: Q39 L] #44 Clear Bulb #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [ #44 Clear Bulb #555 Clear Bulb
RED-VIO RACE MULTI TOUGH JACK COLLECT EXTRA
J12-P8 | POSITION 4 BALL RACING* POT R-ACE BALL CHA(M)P#1 |  SCANNER
' a0 #5565 Clear Bulb &Y #555 Clear Bulb JE2) [ #44 Clear (X2) #5565 Clear Bulb B2 #555 Clear Bulb &} #44 Clear Bulb #5565 Clear Bulb
RED-GRY RACE QUICK SPINNERS X2 JACK MODE JACK
J12-P9 | POSITION 3 LOCK STOP* POT BONUS CHAM(F) #1 POT
: (5] #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb [} #555 Clear Bulb Kl #555 Clear Bulb #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb
RED-WHT RACE COLLECT 2 LEFT RAMP COLLECT CHAMP (#1) SHOOT
J12-P10 POSITION 2 R-A-C-E TO GO STANDUP (LEFT) R-A-C-E AGAIN
Q42 gg] #555 Clear Bulb #555 Clear Bulb [ #555 Clear Bulb |ggd #555 Clear Bulb #555 Clear Bulb OPTIONAL #555 Clear Bulb
RACE JACK 1 LEFT RAMP SUPER TOURNAMENT START
POSITION 1 POT TO GO STANDUP (RT) JACK POT BUTTON BUTTON
Lamps 3, 10, 19, 51, 59 & 75 differ on "N" Playfield (all other lamps are the same)
5 [c] EI-15 &l 5] o EE

Optional
Tournament
Kit Required

Playfield A

(all other lamps are the same)
= Lamps above Playfield.

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

DF.

= Lamps below Playfield.

= Lamps not on Playfield.

= Lamps which differ on "N" Playfield

Lamp Part Notes: #555 Wedge Base (W.B.) Bulb Clear = 165-5002-00.
#44 Bayonet Bulb (Heavy Filament) Clear = 165-5000-44-HF.

#555 LED Wedge Base White = 112-5024-08

See Section 4, Chapter 1, Parts Identification & Location,

Pages 78-80 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 O n Terminal $ trip, see Sec. 5, Chp. 2, Playfield Wiring.

DR. ©
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o TO BIL m:rm

COILS DETAILED CHART TABLE

EIHELE EHIL TEST d
COIL MENU: SINGLE COIL & CYCLING colL

ngh Curreni 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 UP-KICKER a1 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |26-12000

24-940 O

#2 |AUTO LAUNCH @ | YEL-VIO | J10-P4/5 |50,DC| BRN-RED | J8-p3 |24-940 U

#3 | TRUCK RAMP KICKER a3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | Jg-P4 |23-800 O

#4 | TRUCK MOTOR DRIVE (20V) o4 | VO BROWN | J7-P1 |20,DC| BRN-YEL | Ja-ps | Motor20v

Power 23-800 O

#5 |GARAGE RELEASE Q5 | pDriver | YEL-VIO | J10-P4/5 [50,DC| BRN-GRN | Jg-Pe |23800 ©

23-800

#6 |GARAGE KICKER 6| YEL-VIO | J10-P4/5 |50,DC| BRN-BLU | Js-p7 |23-800 U

#7 | TRACK EXIT POPPER a7 YEL-VIO | J10-P4/5 |50,DC| BRN-VIO | Js-pg |23-800 U

26-1200 O

#8 |MIDWAY EJECT a8 YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | Js-pg |26-1200 0
High Current Coils Group 2 Transistor Ouput Board " Color ____Connection _ Voltage _Control Line Golor _LinG Gonnect _or Bulb Type

#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-12000

26-1200 O

#10 |RIGHT BUMPER LI NN YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-12000

#11 |BOTTOM BUMPER kY on YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 |26-1200 0

#12 |3-BANK (DROP TARGET) RESET |a12 | VO YEL-VIO | J10-P4/5 |50,DC| BLU-YEL | Jo-P5 [25-12400

Power 32-1800 U

#13 |RIGHT RAMP DIVERTER Q13 | Driver | YELVIO | J10-P4/5 |50,DC| BLU-GRN | Jo-ps |32-1800 &

GRY-GRN-3A 22-1080 O

#14 GARAGE RAISE 014 v YEL-VIO J10-P4/5 50v DC Fusg~BLU-BLK J9-P7 090-5032-00T

GRY-YEL-3A 23-1100 O

#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | CRY-AEL-38 | J10-P1/2 [50,DC| ORG-GRY | Jo-pg |23-1100C)

BLU-YEL-3A 23-1100 O

#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 poLU-TEL-3A | J10-P122 [50,DC| ORG-VIO | Jo-Pg |23-1100T
Low Current Coils Group 1 Transistor OuputBoard ' Golor - Gonnection Conrol Ling Gator Liie Gonnect _or BulbTybe

#17 |LEFT SLINGSHOT Q17 BROWN J7-P1 |20,DC| VIO-BRN | J7-p2 |23-800 O

#18 |RIGHT SLINGSHOT ale | BROWN J7-P1  |200DC| VIO-RED | J7-P3 |23:800 ©
#19 |[FLASH: UPR RIGHT (BACK PANEL) | Q19 ORANGE | J6-P10 |20,DC| VIO-ORG | J7-P4 | #89Bulb

I/O  [VIO-RED-Triple |J2-P3-Triple ORG-Triple | J2-P7-Trp. [22:700 O

#20 |UPR ACCELERATOR MAG (AUX) | Q20 | o, - | Aux-VIO-YEL |Aux-J10-P3|390C| Auy-ViQ-YEL | Aux-J7-P§ | os0-5071.00

#21 |RIGHT TRACK EXIT DIVERTER | Q21 | Driver | BROWN J7-P1 |20DC| VIO-GRN | J7-p7 2612000

#22 |LEFT TRACK EXIT DIVERTER 2 BROWN J7-P1_|20vDC| VIO-BLU | J7-Pg |26:12000

#23 |INNER ORBIT POST 023 BROWN J7-P1 |200DC| VIO-BLK | J7-P9 |26-1200 0
#24 |OPTIONAL COIL 024 RED J16-P7 | Sioc | VIO-GRY | J7-P10 | OPLSV

D iode O e a p oted

0 ent Co oup ansistor Ouput Board  Color Connection  Voltage Control Line Golor _ Line Connect _ or Bulb Type

VIO-RED-Triple [J2-P1-~Triple ORG-BRN-~Triple [J2-P5~Triple[ 22-700 O

#25 |LWR ACCLRTR MAG LT (AUX) | 025 AUY-VIO-YEL | Aux-J10-P3 | 22| A BIKCBAN | Aux-J6-P1 | 090507100

VIO-RED-Triple [J2-P2-~Triple ORG-RED-Triple [J2-P6~Triple[22-700 O

#26 |LWR ACCLRTR MAG RT (AUX) | Q26 | | A\-VIO-VEL |Aux-J10-P3|2040C | "o,y BI K-RED | Aux.~Jé-P2 | 050507100

#27 |PIT LOCK RELEASE LEFT Q27 BROWN J7-P1  |20,DC| BLK-ORG | Je-P3 |26:12000

#28 |PIT LOCK RELEASE RIGHT a2 | VO BROWN | J7-P1 |20,DC| BLK-YEL | Je-P4 |26:12000

Power 32-1800 U

#29 | MIDWAY SIGN (HOT DOG) 029 | Driver | BROWN | J7-P1 |20,DC| BLK-GRN | Je-p5s |32-1800 ¢
#30 |FLASH: LEFT X3 o) o ORANGE | J6-P10 |20,DC| BLK-BLU | Je-ps | #89Bulb
#31 |FLASH: RIGHT X3 Q31 ORANGE | J6-P10 |20,DC| BLK-VIO | Je-p7 | #89Bulb
#32 |[FLASH: TEST CAR X2 Q32 ORANGE | J6-P10 |20,DC| BLK-GRY | Je-Pg | #89Bulb

Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q19, 0320-032)

Auxiliary (UK ONLY) Transistor _OuputBoard ' Golor | Gonnection _ Voftage Control Line Golor_Liné Gonneet _Coll GA-Tur

AUX 1: LEFT UP/DOWN POST Q1 | UK3X | BROWN | J7-P1 |20sDC| WHITE J2-p3 |26-1200 O

AUX 2: CENTER UP/DOWN POST | 02 | " | BROWN | J7-P1 |20,DC|  RED J2-p4  |23-1100 U

AUX 3: RIGHT UP/DOWN POST | 03 | Board | BROWN | J7-P1 [20,DC| ORANGE | J2-P7 |26-1200T)

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.
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COIL & FLASH LAMP LOCATIONS
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Typical Switch Wiring & Schematic

Column:  Blocking  Row:

Switch Drive Diode Switch Return
Wire (N4004)  Wire

GRN-XXX WHT-XXX
7 N.O. FOM' N.C.

Open  Switch Closed
Switch  Terminal Switch
Terminal Terminal
Dedicate Switch
LY Schematic
2 Dedicated
Ground
CATHODE Switch Inputs rou
banded side GRY—XXX{' BLACK
XXX = Varying Wire Col =
200Ck Varying Wire Golor N.O. COM.
See Matrix Gnd for color Normally Open  Common =

Switch  Switch

Wi
Terminal  Terminal

Typical Lam
Sche?r?aﬁc & V\?iring

7N

COMMON

-XXX = Varying Wire Color CATHODE

See Matrix Grid for color banded side

Typical Coil Wiring & Schematic

#1 Trough
Up-Kicker

26-1200

Gauge - Turn

colL J10-
Conn. J8 /O Pwr. P4/5
Driver Bd. | g 3y 1/0 BD| FROM

1N4004 V ItYELgI? t
| oltage Outputs
Q1 —W—| DIODE
orive A+ BRN-BLK | T bt
Transistor | »—-mm)- <« CATHODE
4 — .\ bande‘g side
BRN-BLK—===—5 'W
N IE— ANODE
YEL.WQ_@-__M—‘ﬂn-banded side
4 Power Voltage Supply

VoL

= 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.

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.

DR. @
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n Distributor(s) located

in this state/province.
D No Distributor in

Mexico this state/province. e

YA AN NN\ N\ International Distributors Map WAL\

L

Denmark
Germany
Moscow,
Russia
Austria
Switzerland

@
Port Elizabeth, BALL, INC. g,

South Africa [ =
n Distributor(s) located
in this country. 3 |
D No Distributor in i :
this country. SaiannwEPT-
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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& 7 4 F Domestic Pinball & Redemption Distributors Directory S/ F 4 &

CANADA
ONTARIO

ALABAMA IOWA __MISSOURI __J§ __ OHIO | TEXAS
Birmingham Vending Greater America Dist. Greater America Dist. || Atlas Dist. International | | Amusement Distributors
Birmingham (1) Johnston Kansas City (1) Cincinnati (1) San Antonio (3)
1-205-324-7526 1-515-278-4455 1-816-531-4300 1-513-851-4100 1-210-225-3844
Franco Distributing Moss Distributing Moss Distributing Cleveland Coin Betson Texas
Montgomery (2) Des Moines Kansas City (1) Cleveland (2) Dallas (1)
1-334-834-3455 1-515-266-6422 1-816-231-6600 1-216-692-0960 1-214-638-4900
ARIZONA ITTI.YYN | Shaffer Distributing Shaffer Distributing Commercial Music
Betson West Atlas Dist. International St. Louis (2) Columbus (3) Dallas (1)
Phoenix Indianapolis 1-314-645-3393 1-614-421-6800 1-214-741-6381
1-480-380-8857 1-317-786-6892 NEBRASKA Valley View (4) Discount Arcade Games
Mountain Coin Shaffer Distributing Central Dist. 1.216-447-4436 Crowley (1)
Phoenix Indianapolis Omaha OKLAHOMA 1-817-297-0440
1-602-269-7596 1-317-899-2530 1-402-493-5600 Galaxy Distributing H.A. Franz, & Co.
(YT YT Xl | Greater America Dist. Tulsa ; yfgztgg %)66
Betson West nited Dist.. Inc. Omaha 1-918-835-1166 12/19°9295-7500
Buins;’ parf ?1) v e\,?,ichﬁa’ ¢ 1-402-553-2812 San Antonio (3)
1-714-228-7500 1-316-263-6181 NEVADA Betson West 1-210-226-6322
So. San Francisco (2) LOUISIANA Mountain Coin Portland Master Sales
1-650-952-4220 AMA Distributors, Inc. Las Vegas (1) 1-503-772-4567 1C°rs'°f;ga4(74£
C.A. Robinson Metairie (1) 1-702-798-0900 Mountain Coin 25038743720
Los Angeles (3) 1-504-835-3232 Reno Game Sales Portland UTAH
1-323-735-3001 Parts & Service Only: Reno (2) 1-503-234-5491 Mountain Coin
San Francisco (4) New Orleans Novelt 1-775-829-2080 SPec|a|ty Coin Products Salt Lake City
1-650-871-4280 New Orleans (2) i NEW JERSEY Portland 1-801-262-5494
COLORADO 1-504-888-3500 Betson Enterprises 1-503-786-9200 Struve Distributing
Mountain Coin MARYLAND Carlstadt (1) Toll-Free Salt Lake City
Denver Betson Enterprises 1-201-438-1300 1-800-987-4946 1-801-328-1636
1-303-427-2133 Baltimore Jack Guarnieri PENNSYLVANIA WASHINGTON
CONNECTICUT 1-410-646-4100 (F%?\glalﬁgaclzgé’ (I;?,?ﬁ) Betson Enterprises AMgunta(lg Cglln)
istribut ; King Of Prussia (1 uburn (Seatle
TDM Distributing Parts & Service Only Lakewood (2) Ing Of Prussia (1) 1-206-682-5700
Williamantic Weiner Dlstrlbutlng 1-732-364-9900 e Y
1-860-423-1403 Baltimore Pittsburgh (2) WISCONSIN
FLORIDA 1-410-525-2600 NW E'O 1-412-331-8703 Pioneer Sales & Svc.
irmi i | MASSACHUSETTS | ountain Coin Superior Amusements Green Bay (1)
Birmingham Vending MASSACHUSETTS Albuquerque Riilkes-Barre (3) 1-920-336-5800
Orlando (1) Betson Ent. (NECO) 1-505-345-7706 1-570-824 4 —_—————
1-407-425-1505 Norwood (1) -5 0-8. -.999. Menomonee Falls (2)
Brady Distributing 1-781-769-9760 NEW YORK Shaffer Distributing || ___1-262-781-1420
Miami [Miramar] (2) Gekay Sales Betson Enterprises Pittsburgh (2) Lieberman/Viking Vend.

1-954-874-1100
Orlando (1)
1-407-872-1666

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

ILLINOIS

American Vending
Elk Grove Village
1-847-439-9400
Atlas Dist. International
Elk Grove Village
1-847-952-7500

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

MICHIGAN

Atlas Dist. International
Wyoming (1)
1-616-241-1472
Shaffer Distributing
Livonia (2)
1-734-432-1040

MINNESOTA

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

Moss Distributing
Eagan (2)
1-612-798-8030

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

Parts & Service Only:
Bay Coin
Richmond Hill (1)
1-718-291-5757

NORTH CAROLINA

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

Parts & Service Only:
Operators Distributing
Archdale (2)
1-336-884-5714

1-412-920-1300
SOUTH CAROLINA
Parts & Service Only:
Green Coin

Mrytle Beach
1-843-626-1900

TENNESSEE

Brady Distributing
Memphis
1-901-345-7811
Parts & Service Only:
Green G.A.M.E.S.
Memphis
1-901-353-1000

Menomonee Falls (2)
1-262-703-4168

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

AUSTRALIA

Amusement Mach. Dist.
Matraville

2931-6-6000
AUSTRIA

Parts & Service Only:
R. Rupp
Leibnitz

43] 3452-8-6105

NAMUSCO

Brussels

32] 2414-4596

JK Automater A/S
Thisted

45] 9792-0925

see UNITED KINGDOM

FINLAND

Pelika net Oy
Vantaa

35] 8 (0)9-290-450

%

Avranches Automatic
Ducey

[33] 2338-9-6162

[33] 1532-6-8080
GERMANY
ADP Gauselmann
Espelkamp
[49] 5741-27-3384
Bergmann Int’l Gaming
Rellingen
4101-3-0240
Witten
2302-28-2540

[49]

[49]

GERMANY
CONTINUED

MEXIM
Espelkamp
49] 5772-4-9422

HOLLAND

see THE NETHERLANDS

ITALY (RSM)
Tecnoplay S.A.

San Marino

[39] 5499-0-1508

JAPAN
HIC, Inc.
Chiba-Ken
[04] 7176-4040

THE NETHERLANDS

JVH Gaming Products
Tilburg

1359-5-3200

[31]

Find-I1t-In-Front:
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NEW ZEALAND

Coin Cascade Ltd.
Christchuch

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

64] 9846-7606

Parts for Pinballs
Sandefjord
9242-1402
Vendcomatic
Oslo
[47] 2291-8383

PORTUGAL

Jacinto & Martins, S.A.

Belas
%]

[47]

1214-32-5624 or
1214-32-5638

0.D.A. Game Machines
Moscow

095] 219-2949 or
095] 219-8917

SOUTH AFRICA
K & W Amusements

Port Elizabeth

27] 4148-4-3344 or
i27l 4148-4-2940

Comercial Cocamatic
Coslada (Madrid)
34] 9167-1-6980

Bjuvia Fritid AB
Bjuv

46] 4238-6900

Novomat, A.G.
Harkingen

6238-8-8961

[41]

UNITED ARAB
EMIRATES
Warehouse of Games
Dubai

97] 1-4881-8431
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
Power Wiring), for transformer connections required for Normal, High, and Low Line conditions.

i

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 8amp 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*  E7gend
(*England & Hong Kong use an 8ave 250v S/B Fuse.) WATTAGE: 412w WATTAGE: 1145w 1832w* 5[?225?5
Low Line: 95v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only AVG OPERATION MAX OPERATION

CURRENT: 2.6AMP
WATTAGE: 264w

CURRENT: 8AMP
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:
270Ibs. (+/- 10)

Boxed Weight:
Wit. 290Ibs. (+/- 5)

CAUTION

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

DR. @®
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ToPS™ +47/," T

m—

3 E am—
_% 28"
=
S
<
2]
233/,"

477" _
-

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 12" should be
added to the respective Back or
Front Height dimensions.

The overall Front / Back Height
dimensions include the added 3"
with the Leg Levelers turned all
the way in.

*PLEASE NOTE:

If the optional ToPS™ Kit is
installed, the ToPS™ Display
will add another 4 /»+" to the
overall Back Height for a total
of 792",

Ceiling Height Requirement:

O An additional 12" is required
for the rotation () of the Backbox
to the upright position.

The complete Back Height
S required with ToPS™
Display and rotation:

81 n

F

N

167."

54"

kY

/p"

Leg Length is: 304"

<_@ Front Height

Find-It-In-Front:
Dr. Pinball
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/\ OPERATOR ALERT ©

KEEP THIS IN THE GAME CABINET FOR FUTURE REFERENCE

PINBALL GAME FUCTIONALITY TEST

This document outlines a quick functional test of the major components of NASCAR®
Pinball to be followed by a trained or qualified technician. If these steps are followed
in order, it can be assumed the game can be placed into operation. Any failure should
be fixed before moving to the next step of the test. ENTER PORTALS (DIAGNOSTICS)
IFREQUIRED. READ YOUR SERVICE GAME MANUAL (SECTION 3) FOR MORE INFO!

1. Set the game up so the bubble level is centered 6.5° (degrees). The race track feature assumes a
game pitch of 6.5°. Pitching the game MORE steeply than this may cause problems with the race
tracks ability to propel the balls all the way around the circumference of the game. Pitching the
game LESS than this could adversly effect the games earnings.

Make sure 4 Pinballs are installed in the game (find them in the cash box).

If you haven't already done so, remove the playfield glass.

Turn on (power-up) the game. CAUTION: WITH THE GLASS OFF NEVER TOUCH ﬁ

ELECTRONICS DIRECTLY. SHOCK COULD OCCUR.

Check the coin mechs by placing coins into the game. Do credits register? Adjust the coin mechs, if

necessary.

Is the Start Button flashing with credits on the game? If not, check if a bad Start Button bulb?

Make sure the Coin Door is closed ( Game energized ).

Press the flashing Start Button on the front of the cabinet. 1 pinball should appear on the Shooter

Lane ( left side front ).

Use the Ball Shooter ( Plunger ) to launch the ball. The ball should go around the race track ( all

around the game ) 2 times. This should show if the race track is functional. If the ball does not

accelerate after going thru the race track magnets investigate the problem ( fuse, wiring, switches ).

10. After going all the way around the race track, the ball should enter the main playfield by means of
the Right Diverter Gate ( curved blade ). Did the diverter opened OK? If not, check the Right
Diverter Assembly. NOTE THE ADJUSTMENT PROCEDURE ON THE ASSEMBLY BELOW THE PLAYFIELD.

11. Catch the ball and hold onto it. Use your fingers to knock down all 3 Drop Targets ( right side of
playfield ). Do they go down and then reset? If not, check the 3-Bank Drop Target Assembly.

12. Drop a ball into the Pit Lane area on the left side of the game ( 3-Ball lock area ). Does the 2-Post
(Pin) Ball Diverter pull the right post (pin) down and let the ball back to the main playfield area? The
left post (pin) will be check in Step 24.

13. Roll a ball up and around the Right Ramp. Does the swiitch aclivate? ( You should see a display on
the dot matrix giving you “Ramp Miles”. )

14. Is the Rotating Car spinning inside the Nascar Hauler on the Left Ramp? The car should be
spinning after all of the previous tests. Check for binding or an unplugged motor.

15. Roll ball up the Left Ramp and try to NOT HIT THE SPINNING CAR. You should once again see
“ramp miles” the ball should be kicked out, to the Right Ramp. If no kick, does the kicker switch
need to be adjusted? When the ball is kicked, does the Ramp Diverter close and send the ball to
the Left Flipper? If not, check the diverter wiring.

16. Roll the ball up the Left Ramp again, this time HIT THE SPINNING CAR. The game should award a
“‘move up 1 position in the race”. The ball should then roll back against the wire gate and fall left
onto pit lane. If no award is given, are the 2 OPTO's on the hauler reading correctly? Are the
connectors swapped in their plug in position on the OPTO board behind the hauler? If this is a
problem, go to switch test and check out those 2 OPTO's. Follow decals on wires under the
playfield & back panel or refer to the yellow pages 148-151 in your Service Game Manual.
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. Check each of the POP Bumpers manually to be sure they fire when their switch is made. Any
adjustments needed? Caution! Use a pinball, the ring will pull down quickly. Watch your fingers.

. Take a ball and hit the Captive Ball on the right side of the game. The trapped ball should then hit its
Stand-Up Target and cause an effect. Does the Stand-Up Target need to be adjusted?

. Hit the Test Car with the ball. The car should raise itself above the playfield. If hitting the car
produces no result, the car hit switch should be checked.

. With the car in the air (up position), place a ball in the Garage Popper ( Up-Down Scoop / VUK)).
The ball should be shot back out onto the playfield. If the ball does not register, check the popper
switch in the garage.

. Any problem with the test car/up down switch will show up as a series of sound calls but no motion
of the mechanism. Check the up down switch.

22. Manually press the playfield orbit switches, and drain switches. Does a sound occur? If not, check

their adjustment.

23. Take the ball and drop it into the center drain area. You should hear the ball being popped up into
the ball trough and the game should go to ball end ( Bonus count ). If you do not hear the popped
ball being handled, check the lower drain popper switch adjustment,

24. ONE LAST TEST. Thisone insures that main multiball will operate correctly. Put a ball into

play and then catch it. Manually roll the ball thru the lanes that are lit and say “COLLECT RACE”.

This lights the RACE letters in the center of the playfield. Manually knock down the Drop Targets to

continue to light the “COLLECT RACE” shots. Then roll the ball thru the shots. Once all 4 RACE

letters are lit, the Left Ramp will light for ball lock. Roll 2 balls up the ramp. They should be blocked
by the rotating car assembly which will park itself to block the path of the balls. The 2 locked balls
should fall onto pit lane and stay there. The rotating car mech should then move out of the way of
blocking the Left Ramp shot. Finally a third ball should be rolled up the Left Ramp and go all the
way into the rear kicker. That should start main Multiball feature mode. After a big show, one ball
from pit lane will begin orbiting on the race track with the other 2 on the main playfield. This is how
to test the Left Post (Pin) on the 2-Post Diverter mechanism on pit road. If any of this fails, check
the rotating car position OPTO's or the pit lane switches for adjustment.
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That's it!

If all of the above works, the game is functionally sound and can be put into play.
If any adjustments need to be made on the major mechanisms, open your Service Game Manual.
Section 3, Chapter 2 covers Diagnostics (Portals™ Service Menu).
Use this section to test Switches, Lamps & Caoils.

For mechanical adjustments and/or disassembly procedures, open to Section 4, Chapter 2 (Blue Pages).
Repair Procedures are provided for this game unique assemblies. Any questions, comments or help,

PLEASE CALL OUR TECHNICAL SUPPORT STAFF at
1-800-542-5377 or 1-708-345-7700 (choose option 1).

One important last note: please heed the decal on the Garage (Car Up-Down) Mech under the playfield.
If ever making adjustments or ]
changing parts, make sure the Tape | If Car Mech was reassembled, ensure the two (2) Nylon
is in place and is not worn and | Stop Nuts (A) on the Retaining Plate (B) are not over-

magnalube is applied to the Pem | fightened! Damage to bearings (bstween A & B) and A=r
mechanism can occur! B

Studs where the bearings are i |
located (A) under the Retaining Plate b Nﬁé ST\EENRUE&:}HSLEUNGSTOP NUTS! gl
(B). Details on this assembly starton then BACK OFF 1/2 turn

Page 98 of your Game Manual.
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Chapter 1 of 1

After Set-Up =
Pinball Game Set-Up Procedures g
..after readigg the( ginball Game Set-Up ) C£
Instruction Sheet (SPI Part N° 755-5310-00 4

included with your New Pinball Game, PINEALL SANIE SEI: UP aﬁ

continue with the below procedures:

TOOLS REQUIRED; /5" Socket Wiench & Likty Knfe

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!

—
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0 an UPRIGHT

* posmon

If pinballs were already installed into the Ball
Trough (under the arch), remove them before
performing the following step. ***Pijnballs 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.

ALWAYS STORE THE MANUAL & =1
INFORMATION SHEETS INSIDE THE .., 120054 T

5. Make sure the proper amount of pinballs are CABMET WNNOT Usiio. sl o
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 difficul’rg of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.

With the Coin Door Open:

7. If desired, perform any self tests at this time (see Section 3, Chapter 1, Portals™ Service Menu Introduction,
and Chapter 2, GO TO DIAGNOSTICS MENU, for instructions on how to enter "Begin Play Test" and "Game
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
per CE: 'The MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Ball Play, Home
fPpwence s, or Tournament Settings, Novelty, Add-A-Ball, etc.).

a horizontal

position." "This
ap{)llance is
not to be
cleaned by a
Water Jet."

After Set-Up
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Open up the Printable Version in

Pinball Game 8et-Up Future Reference 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 260Ibs (+/- 10).
Refer to Game Manual for further Game Set-Up Procedures (Sec. 1, Chp. 1) and other important information!
TOOLS REQUIRED: 5/8" Socket Wrench & Utility Knife

DONOTDROP B |

U

"Note *Top”
Position

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

materials and information
sheets related to this pinball
until Set-Up is complete.)

6)
R

Remove
2 Bolts
per Corner

4, At this point DO NOT CUT
STRAPPING (You want to

—

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

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

9. Cut BLACK NYLON
STRAPPING. CAUTION:

should be taken...Game is ) Strapping will SNAP, protect
heavy, two (2) people are 8. Using supports or two (2) your eyes! Use extreme

: eople, prop the rear of the : b
recommended for this and s o care when using a utility
the following step. cabinet up and install REAR knife or scissors.

LEGS. Secure tightly.

Section 1, Chapter 1
Page 2
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Pinball Game 8Set-Up Future Reference Continued

GLASS to access
the inside of the
cabinet &

10 ’ X112 o
| =

' 12. The next step you iR

will remove the C%

PLAYFIELD .

GLASS & BACK T

&

<

—
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Front

_ After the BACKBOX is in _
§ Molding

the UPRIGHT POSITION,
locate the 5/16” HEX KEY.
While inserted, rotate KEY

10. Lift the Backbox into the

UPRIGHT POSITION with a 3/4 turn until latched | ' Plunger
(Ensure the cables do not & locked. Lock
get pinched).

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

13. Open the Coin Door and

pull the YELLOW HANDLE 14. Through the open Coin

to the LEFT and at the Door, remove the RETAIN-
same time pull up on the ING RING at the rear of the
FRONT TOP MOLDING CASH BOX and open.

and remove. The GLASS Remove the PINBALLS &
can now be pulled out the PLUMB BOB from the
towards you and removed. SPARE PARTS BAG.
TAKE CARE while moving; (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.

e

set glass on a safe surface.

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.

C§ Box} )
Hcontains Sparel % il
|WParts Bagi[™

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 Tift Assembly. The manual
gives you all the important information you need to

7 i R prepare for final set-up and other important information
£ (such as Parts, Diagnostics, Schematics and more...).

ALWAYS STORE THE MANUAL & INOI'\;MAON HEE?S INSIDE THE CABINET WHEN NOT USING.

Section 1, Chapter 1
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How to Secure the BackJiq@for Transporting

For more Backbox details & part numbers, see Section 4,
Chapter 1, Backbox Assembly, Pages 60-61.

Step 2.

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.

e

-
L

1.

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.
fay
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.
next to the Bubble
Shooter Lane. shouuld be . .
between Use a pinball to roll down the center of the playfield for Leg Leveler
the 2 black side-to-side leveling. turned all
lines. the way in.
R 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.

VAL 0000000000 0000000000000000000000000004
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

field toward the front of the cabinet, checking that the

mechanical components clear the cabinet front, then :
rest the playfield on the Playfield Support Slide —
Brackets at the front channel of cabinet (Fig. 1C); 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 N

Section 1, Chapter 1
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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 displayed 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 separately) is required. Review
Sectiqnf3,l 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

Chapter 1 of 1

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.
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Auto Percentaging

This game is equipped with Auto Percentaging, Standard Adj. 01, Replay Type (Default = AUTO, adjustable).
The Replay Percent is 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 percentage 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 Adj. 04, Replav 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 Nr.: 755-5191-00-Y USA). For a replacement Game Instruction
Card on Astrobright Solar Yellow Card Stock, add -Y to the end of the Part Number above. If your card is lost or
damaged, simply COPY this page and cut out the card as a temporary replacement until a new card is ordered.

FOLD
HERE

Click on
card to
open the
Instruction
Card for
printing.

Section 2, Chapter 1
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For more detailed game rules, visit our website @
www.SternPinball.com and click on the
"GRAND PRIX" or "Game Archive"

Pop Bumper Link.

GARAGE AWARDS: Hit the TEST CAR to open the GARAGE. Enter the garage and
follow the instructions on the Dot Display for that mode.

EXTRA BALL: The two ramps award HAULER MILES. Collect HAULER MILES to light the
extra ball shot. Extra Ball is also available from the GARAGE AWARDS and SCANNER
AWARDS.

MULTIBALL: Complete the DROP TARGETS to light the R-A-C-E shots. Shoot the lit R-A-C-E
shots to spell RACE. When all 4 letters in RACE are lit, LOCK will light. Lock 2 balls to light
Multiball. Begin Multiball by shooting up the LEFT RAMP.

MULTIBALL JACKPOTS: While in Multiball, shoot the lit Jackpot shots. Shoot the lit BONUS
JACKPOT to put balls back on the track. Note that any time a ball is on the race track, you
should hit the CAPTIVE BALL to freeze a new Jackpot Value!

CHAMP #1: C-H-A-M-P-#1 LETTERS are awarded from SPEED SHOTS, HARD RACING,
THE ESSES, VICTORY LAP and are possible from MODE BONUS. -
Complete C-H-A-M-P-#1 to start CHAMPION CHALLENGE.

HINT: Check Instant Info for CHAMP #1 list!

Stern® Pinball, Inc. ©2005 All Rights Reserved. Printed in the USA. 755 51 91-00 Y English

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

The Service Switch Set provides access for three (3) Inside Coin Door 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 Inferlock
colored button (Red, Green or Black) is pushed first. Switch must 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.

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.

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
S depressing the Red "LEFT" or Green "RIGHT" Buttons.

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

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

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

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

Portals™ Service
Menu Introduction

Section 3, Chapter 1
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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. It must be pulled out for electro-mechanical device testing or
diagnostic purposes (this is required). If this button is pushed in, the Playfield Power is disabled while the Coin
Door is OPEN. The Button Switch at the bottom is the Memory Protect Switch. |t 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©@™" followed by the MAIN MENU:

R T iTh m™

RORMAIESE

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:

=l

As the operator views the Menu Screen(s), the HM#FE MIRE symbols indicates that there are more Icons to select in
each direction. The Icon 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" /con to completely exit the Service Mode.

HUD | ADT {IM=T

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
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Portals™Service Menu Example

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

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

Chapters 2 through 7 will cover all menu items within the Portals™ Service Menu. The /con is shown preceding
the text. Find the Icon in the Portals™ Service Menu by navigating with the Red or Green Buttons. Each chapter
started is from the MAIN MENU. Within the chapter, 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.

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

Select and activate to:

ﬂ LH Movwve LEFT or RIGHT, select previous / next or
move backwards / forwards.
* * i EE.EL! ‘ﬁ" gm ";'1 :| ﬂ DECREMENT (-} or INCREMENT (+) displayed

value or select previous / next.

H|:|HE Hﬂ HE FHE EUI HEL E.U.HE.U.LEE RUN (or activate) selected test or coil
PULSE coil.

These non-selectable i i i View the schematic (DRAWIng) of cumrent display.
se{fepc?gg a Ema‘; r;II-l tl‘:;en Se{l’: %gﬁg g}cg’\;ate S?éeatuei_fr_deaxc;g;ite Se;gcbr’jgﬁdl_lag I!‘_:;a!‘e D_E.m Select while current switch, lamp or coil is viewed.
there are MORE lcons o 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

avaiiable for selection. will cycle continuously. To exita disg.'ag where no Mini-Icons are

available for selection, pressing any bufton will exit the display.

Example:

After entering Portals™, the MAIN MENU now appears with the "DIAG" /con (GO TO DIAGNOSTICS MENU)
flashing:

€ 09§

=<
(1)
-
o
=2
-
-
o

HRUD | ADT JIM=T|RESETITOUR|DUL

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

(=1l

COIL{LARP|{FLASH] CLEF

Section 3, Chapter 1
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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 | DED |PREWNCUI

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

ZLIITCH TE=ET
HOHE

DO0FK EUTTOMS OPERATE MEHU
A4|FE|DPALNPRENCUTT]

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.

o
S
-—
£
)
c
[
=

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.

Sec. 3

RETLUFRH LPU-SH0
HLL OPEH
DRIWE

To exit any display where there are no Mini-Icons (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 activated,
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).

Section 3, Chapter 1
Page 13
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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-Icon is selected and
activated, the Portals

™

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

DIRG

HUD

ROT JIMH:T|RESET| Tl

Exiting Portals™ or turning game on/off will start the Power-Up Routine. Upon Power-Up, HOLD IN THE RIGHT
FLIPPER BUTTON to view the CPU Game & Display Code Versions (+ Check-Sums), followed by the Location
& Game ID Numbers and Alerts, if any (see Sec. 3, Chp. 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.

¢ 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.
e 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.

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).

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).

¢ 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.

e 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 DDDR 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 Pomt on the CPU/Sound Bd. (more details in Sec. 5, Chp. 4, PCBs).

COIN DOOR IS OF This flashing display is shown immediately upon opening the Coin
FLAYFIELDO HIGH F| II.JEF, Door as a reminder that 20v/50v DC power to the playfield is disabled.

OISAELED BY All electro-mechanical devices (such as Coils) cannot be tested with
COIM DOOR IHTEF.U-”_F the switch pushed in. PULL OUT the Power Interlock Switch ONLY if
— — — ! you're in a Testing Menu requiring power. See Access & Usein

Chapter 1 of this Section for the location of this switch. Closing the Coin Door will automatically reset this switch.

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

0F E!:'HTUF' ALERTY alert the operator of a coil malfunction (coil doesn’t energize or coil fires
#2 AUTOD LAUMCH a multiple number of times). OPERATOR ALERT! works by monitoring

COIL MALFUMCTION any switch activated coil that has the potential to trap a ball when

I disabled (more details in this Chapter, Technician Alerts, Pages 24-25).

7
Q
2
<
(=}
5
=
(an]

| = 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).

PLERSE CHECK

TECH REPORT

- - * For this Alert display to appear, Standard Adj. 49, must be changed
PORTALS->DIAG->TECH I o POWERUP, COIN DOOR or POWERUP AND COIN DOOR, the

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

Sec. 3

A 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).

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

Select and activate to:

ﬂ LH Movwve LEFT or RIGHT, select previous / next or
move backwards / forwards.
* * ﬁ EE.E.I.! ﬂ' E.U.I_'I] 11 I | DECREMENT (-} or INCREMENT (+) displayed
<80

value or select previous / next.

H|:|HE HGHE FHE EUI HEL E.U.HEU.LE,E RUN (oracfwa!e) selected test or coil
These non-selectable  Sefect and activate Select and activate Select and activate WeW f-'Te SC-"emﬂ”C (DRAWing) of cuirent display.
sane 8 Eﬁfﬁ;r{?\,t?ﬁ, to return to the to QUIT, exits & to view HELP Mﬂ-lﬁg Select while current switch, lamp or coil is viewed.
there are MORE lcons o 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 dfsg.'ag where no Mini-Icons are
available for selection, pressing any button will exit the display.

GO TO DIAGNOSTICS MENU

After entering Portals™, the MAIN MENU now appears. To initiate, from the MAIN MENU, select the
DlAaG "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
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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
=25 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)

ﬁ-'"- 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
select either of the "<<" or ">>" Mini-Ilcons 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.

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
——==_1 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

BN o o N o N o BN o N o GROUND
GRN-BRN - GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY | K BLK
CN5-P1 CN5-P5 CN5-P6 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11
Cabinet Side m Above PIF LCD BelowP/F Yl Below PIF H U206 JESN on Cabinet Side
LT #1 LEFT
RIGHT LEFT LEFT LEFT GRY-BRN
BUTTON FLIPPER
(R ONY) ORBIT SPINNER BUMPER | OUTLANE CN6-P2 FoRrER
180-5160-01 500-6227-02 180-5010-04 180-5015-04 | 500-6227-01 Sw, Part Number: 180-5160-01
Coin Door Above PP JE2X Above PF BN BelowPF XY BelowPF | JEEYEN U206 RN Below Playfield
4TH LOWER #2 LEFT
LEFT RIGHT RIGHT LEFT GRY-RED
Som orair  SGETOPTg)| SPINNER | BUWPER | RETURNLANE| | 'CNe-P3 | fLifEREos
180-5204-00 180-5158:00 | 500-6227-02 | See Sw.34 Note | _180-5010-04 180-5015:04 | 500-6227-02 Sw. Part Number: | 180-5149-00 on Flioper
CoinDoor |REN BelowP/F |REN Below P/F_JPYd BelowPF Bl AboveP/F JEEN Below PIF BelowPF A BelowPF | JEEY U206 XY on Cabinet Side
WHT- ORG oTH 4 BALL PIT LOCK LOWER RIGHT BOTTOM LEFT GRY-ORG #3 RIGHT
CN7-P7 Som TR&EETH) " MIDDLE A(,EA?[EL(%%AFBC)’R STANDUP | BUMPER | SLINGSHOT CN6-P4 sy
w_Part Number: | Future Use 180-5119:-02 180-5158-00 180-5179-00 | See Sw. 35 Note |__500-5857-06 180-5015:04 | 180-5054-00 (x2) | [ Sw. Part Number: 180-5160-01
ﬁ U400 [N CoinDoor P BelowPF BN AbovePF [EXN BelowPF R Below P/F [EXN BelowPF 2N BelowPF X BeowPF | [P U206 IR Below Playfield
WHTYEL | RGHT 4-BALL WINDMILL | prriock | TESTCAR | CENTER | GARAGE RIGHT GRY-YEL #4 RIGHT
COIN MOTOR STANDUP FLIPPERE.O.S.
CN7-P6 gom TROUGH #2 A TOP e STANDUP VUK OUTLANE CN6-P6 | '(Eng-of-Sioks)
Sw_Part Number: | 180-5204-00 180-5119-02 | See Sw 20 Note | 180-5178-00 | 515-5162-06 500-5857-06 500-6227-02 Sw_Part Number: | 180-5149-00 on Flioper
U401 CoinDoor |REX Below PIF PYY Below Pr_JEYA Above/Below JEE Below P/F :

WHT-GRN| CENTER GRY-GRN

LOWER
moway [B LEFT
EECT |JACSE-ERATSR)  sTANDUP

ENTE 4BALL
CN7-P5 | sioT/DBA | TROUGH#3 LEFT (OPTO) CN6-P7
Sw. Part Number: 180-5204-00 180-5119-02 See Sw. 37 Note 500-5857-06 - - - Sw. Part Number:
U401 Coin Door m Below PIF In Cabinet {28 Below P/F ., U206 IE’ on Coin Door
WHEBLU|  LEFT ABALL START RIGHT GRY-BLU | 6 VOLUME
COIN TROUGH RED BUTTON
CN7-P3 stor VUK OPTO STANDUP BUTTON | SLINGSHOT CNé-P8 ((In Test: LEFT))
Sw. Part Number: 180-5204-00 See Sw. 14 Note - - 500-5232-06 180-5174-00 180-5054-00 (x2) Sw. Part Number: 180-5192-02
U401 Coin Door Below P/F Above P/F Above P/IF U206 on Coin Door
3 5TH 4-BALL TRUCK R UPPER : #7 SERV. CRED.
V“_’:m Y’I'? COIN STACKING RAMP N ACCELERATOR|  MENT N GRY-VIO | CrEEN BUTTON)
5 sLot OPTO KICKER TOP (OPTO) CN6-P9 | “(in Test: RIGHT)

Sw. Part Number: 180-5192-04
U206 JERA on Coin Door

Sw.Part Number: Future Use See Sw. 15 Note 180-5057-00
HIll U401 JE:B Cabinet Side lil:8 Above P/F JPZE Above P/F

WHT-GRY RT SHOOTER RIGHT PIT LOCK UPPER PLUMB GRY-BLK | 8 BEGIN TEST
BUTTON RAMP (TO) | BOTTOM ACGELERATOR BLACK BUTTON
CN7-P1 (UKONLY)| LANE AVERTE (OPTO) BOT. (OPTO) | BOBTILT CN6-P10 ((In Tost: ENTER))
180-5160-01 180-5200-00 180-5010-04 See Sw. 32 Note 180-5010-04 See Sw. 48 Note | See Sw. 56 Note d 180-5192-00

8ection 3, Chapter 2
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SWITCH MATRIX GRID LOCATIONS

Typical Switch Wiring & Schematic 1
Column:  Blocking  Row: I
Switch Drive Diode Switch Return 1
Wire (N4004)  Wire
GRN-XXX # WHT-XXX
= oO—i¢—0
=~ N.O. COM. N.C.
Normally Common  Normally
Open  Switch Closed
Switch  Terminal Switch
Terminal Terminal

CATHODE
banded side

XXX = Varying Wire Color. See Matrix Grid for color

Dedicate Switch
Schematic

Dedicated
Switch Inputs Ground

GRY-XXQ)_(}/ BLACK
(e,

N.O. COM.
Normally Open  Common
Switch  Switch
Terminal  Terminal

ViLiLrjrsqqannnninira

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

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 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. 20,
21, 32, 34, 35, 37, 47 & 48 see Pages 148-151 for more details)

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 Ierminal S trip, see Sec. 5, Chp.2, Playfield Wiring.

Section 3, Chapter 2
Page 17



" 3/Go To Coil Menu

o To initiate, from the DIAGNOSTICS MENU, select the "COIL" Icon with either the Red "LEFT" or Green
CalL "RIGHT" Buttons and press the Black "ENTER" Button. The coils are listed in groups. Coils 01-16 are
=222 typically High Current Coils (although Low Current

Coils may be used in these positions & will be noted). Coils ~ PARTIAL COILS DETAILED CHART ...

17-32 are typically Low Current Coils. Flash Lamps are

typically used in positions 25-32 (although may be used in High Current Coils Group 1 Transetor o Bolb Tyhe
any position & will be noted). #1 |TROUGH UP-KICKER Q1 |26-1200 L

_ 090-5044-00T
EH ' #2 |AUTO LAUNCH Q2 |24-940 O

COIM DOOF IS OF

090-5036-00B

FLAY IEIIIT:—IT_-FE. I*_-|EII£T1 I'é.._ OHER, #3 |TRUCK RAMP KICKER Q3 |23:800 ©
—— =it e Motor 20v
. Co I H ["_"_“:: IHTEF:LL"_H. | #4 |TRUCK MOTOR DRIVE (20V) Q4 20:‘31%5883'0&
PULL OUT the Power Interlock Switch #5 |GARAGE RELEASE Qs 2905001001
for operation with the Coin Door open. #6 |GARAGE KICKER Q6 |So 20 oo
#7 |TRACK EXIT POPPER q7 |23-800 ©
Important: The Partial Coils Detailed Chart Table is used as 090-5001-00T
- i ) #8 |MIDWAY EJECT Qg |26-1200 O
a reference against the Coil & Flash Lamp Locations on the 090-5044-00T
next page. For the complete Coils Detailed Chart Table, see : :
the reverse of the following page. The Chart is shown to High Current Coils Group 2 Tranoenee CoRGh D
compare against the Backbox I/O Power Driver Board 26-1200 U
Detailed Wiring Diagram (shown again in Sec. 5, Chapter 1, # |LEFT BUMPER Q9 3%0-;3%46160%3
Playfield Wiring). For more on troubleshooting and #10 |RIGHT BUMPER Q10 | o0 20 o0t
diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards. #11 |BOTTOM BUMPER g Qi 206936.15%40&?
#12 |3 BANK (DROP TARGET) RESET | Q12 |251240 ©
]| Single Coil Test #13 |RIGHT RAMP DIVERTER qi3 321800 O
To initiate, from the COIL MENU, select the "TEST" |#14 |GARAGE RAISE Q14 |22-1080 U

Icon with either the Red or Green Buttons and CERETIAS)

TE=T press the Black Button. Ensure the Power #15 |LEFT FLIPPER (50v RED/YEL) | Q15 |Go0 5050007
Interlock Switch is pulled out. Select either the "-" or "+" #16 |RIGHT FLIPPER (50v RED/YEL) | Q16 %g(;_;g%%g%
Mini-lcons. Start with the "+" Mini-Icon to start the manual

& 09§

Single Coil Test from #1 (the test runs through all Coils and : Drive Cojl GA-Turn
Flash Lamps #1-#32 & Optional UK Only Auxiliary Positions Low Current Coils Group | T bl
AUX 1-3). Press the Black Button on the "+" Mini-lcon, as |#17 |LEFT SLINGSHOT Q17 | o0 2001-00T

each coll is selected, the display will describe the Coil or 23-800 U
Flash Lamp Name with the corresponding number, the wire #18 |RIGHT SLINGSHOT a18 Oz‘ggog'?g
with colors, the "Pin-Outs" from the I/O Power Driver Board, |#19 [FLASH: UPR RIGHT (BACK PANEL) | 19 | 7% “U0
the Coil Voltage and Gauge-Turns (e.g. 23-800). Press the 90 |22-700 U
Black Button again to move forward in the test. To test and #20 |UPR ACCELERATOR MAG (AUX) | 620 20§?i520(7)1d°§)
view a particular Coil or Flash Lamp, select the "RUN" #21 |RIGHT TRACK EXIT DIVERTER Q21 | Cor o oot
Mini-Icon and press the Black Button. Each time the Black 99 |26-1200 U
Button is pushed, the Coil or Flash Lamp will fire on the #22 |LEFT TRACK EXIT DIVERTER Q 396?';";45‘50%2
Playfield and/or Backbox, with the display indicating the Coil [#23 |INNER ORBIT POST Q23 | Coo coua 00T
or Flash Lamp information. Continue with the same #24 |OPTIONAL COIL Q24 | Opt.5v

procedure to run through the entire test.

jsougeiq -

SOl

Diode On Terminal Strip (if noted)
Low Current Coils Group 2 Tranatee SPBGBTYRG

Cycling Coil Test TR
To initiate, from the COIL MENU, select the "CYC" #25 |LWR ACCLRTR MAG LT (AUX) a2 22700 ©

CY'C | /con with either the Red or Green Buttons and #26 |LWR ACCLRTR MAG RT (AUX) | a26 |52700
press the Black Button. If still in a previous test, #27 |PIT LOCK RELEASE LEFT Q27 |26-1200 L

select the "PREV" Mini-Icon to return to COIL MENU or oc - 261200 U
select either of the "<<" or ">>" Mini-lcons to move to #28 |PIT LOCK RELEASE RIGHT Q28 | Coo coan00t
Cycling Coil Test (selecting again will return to Coil Test). 459 |MIDWAY SIGN (HOT D Q29 |32:1800 U
The test pulses each regular Coil or Flash Lamp sequentially 9 SIGN (HOT DOG) fg;"’ghg’
(cycling) on the Playfield and in the Backbox (if Coils are #30 |[FLASH: LEFT X3 Q30 | {e5-5000-80
. The display indicat YCLIN ILS. . #89 Bulb
used) e display indicates CYCLING COILS #31 |FLASH: RIGHT X3 qs1 | #89 Bulb
. #89 Bulb

#32 |FLASH: TEST CAR X2 a3z | 89 Bulb

U Coil Note: U Either -00B or-00T can be used for coil Auxiliary (UK ONLY) Trancee  Coil GA-Turn

replacements. B/T listed is preferable for easier diode

. 26-1200 U
access & may differ on game. AUX 1: LEFT UP/DOWN POST at

090-5044-00T

o 23-1100 O
AUX 2: CENTER UP/DOWN POST | a2 |23-1100 O

; 26-1200 U
AUX 3: RIGHT UP/DOWN POST | @3 51200 &

8ection 3, Chapter 2
Page 18
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COIL & FLASH LAMP LOCATIONS

© 0 0 0
0000 | CEIIELTE]
B .

—— A Back Panel

Playfield ¥
RIGHT RAMP KICKER

i

—

|
BACK PANEL

I771’II'I'I'I'I7777777”"'['[777‘

2k Typical Coil Schematic & Wiring

1
| #1 Trough
I Up-Kicker

26-1200 —

Gauge - Turn

J10-
CcoIL
Conn. J8 /O Pwr. P4/5
Driver Bd. 1/0 BD| FROM

' YEL-VIO

1N4004 ¢ Voltage Outputs
o1 DIODE
W 1 BRN-BLK | SvDC

AN4004 |
DIODE

Transistor | »=— - CATHODE

| banded side

BRN-BLK!-@,EE_,_Q '%_______,/. ks

YELVIO—e==—" non-banded side
4 Power Voltage Supply

| TP

Drive

(L

N
)
2
<
(=}
5
R
(an]

Sec. 3

#89 Bulb

(Bayonet)

#306 Bulb 165-5000-89-HF

(Wedge Base)
165-5004-00

I
I
I
I
I
I
I
I
I
I
I
: Bulb Types used for Flash Lamps
I
I
I
I
I
I
I
I
I
I
I

I TTTIII NI T ITTTITIT

= 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.

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.

Go To
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E

o TO BIL m:rm

COILS DETAILED CHART TABLE

EIHELE EHIL TEST d
COIL MENU: SINGLE COIL & CYCLING colL

ngh Curreni 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 UP-KICKER 01 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |26-12000
24-940 O
#2 |AUTO LAUNCH | YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-P3 |24-940 ©
#3 | TRUCK RAMP KICKER a3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | J8-P4 |23-800 O
#4 |TRUCK MOTOR DRIVE (20V) o4 | VO BROWN | J7-P1 |20,DC| BRN-YEL | Jg-ps | Motor20v
Power 23-800 U
#5 |GARAGE RELEASE Q5 | Driver | YEL-VIO | J10-P4/5 |50,DC| BRN-GRN | Jg-pe |23800 O
23-800 O
#6 | GARAGE KICKER % | YEL-VIO | J10-P4/5 |50,DC| BRN-BLU | Jg-P7 |23-800 U
#7 |TRACK EXIT POPPER a7 YEL-VIO | J10-P4/5 |50,DC| BRN-vIO | Js-pg |23-800 U
26-1200 O
#8 |MIDWAY EJECT a8 YEL-VIO | J10-P4/5 |50,DC| BRN-GRY | Jg-Pg |26-1200T)
High Current Coils Group 2 Transistor _Ouput Board ' Golor | Gonnection _ Vofiage _Conirol Line Golor_Line Connet _or Bulb Type
#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-12000
26-1200 O
#10 |RIGHT BUMPER o] YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-P2 |26-1200 T
#11 |BOTTOM BUMPER Y on YEL-VIO | J10-P4/5 |50,DC| BLU-ORG | Jo-P4 |26-1200 0
#12 |3 BANK (DROP TARGET) RESET |a12| VO YEL-VIO | J10-P4/5 [50,DC| BLU-YEL | Jo-P5 |25-12400
Power
#13 |RIGHT RAMP DIVERTER Q13 | Driver | YELVIO | J10-P4/5 [50,DC| BLU-GRN | Jo-Pe |32-1800 U
0 GRY-GRN-3A 22-1080 O
:Jl #14 | GARAGE RAISE a| o YEL-VIO | J10-P4/5 |50Dc| SRY-GRN-SA | yg-p7 |22-1080 O
¢ GRY-YEL-3A 23-1100 U
o #15 |LEFT FLIPPER (50v RED/YEL) | Q15 | CRY-YEL-38 | J10-P1/2 [50,DC| ORG-GRY | Jo-pg |23-11000T)
BLU-YEL-3A 23-1100 O
gl #16 |RIGHT FLIPPER (50v RED/YEL) | Q16 pDLU-YEL-38 | J10-P1/2 [50,DC] ORG-VIO | Jo-pg 2311000
- Low Current Coils Group I Transistor_Ouput Board ' Golor ~____ Connection Control Ling Gotor_Line Connest_or Bulb Tybe
}3ll #17 |LEFT SLINGSHOT Q17 BROWN J7-P1 |20,DC| VIO-BRN | J7-p2 |23800 O
L=M 18 |RIGHT SLINGSHOT a8 | BROWN | J7-P1 |20DC| VIO-RED | J7-P3 |23-800 O
8._ #19 |FLASH: UPR RIGHT (BACK PANEL) | Q19 ORANGE | J6-P10 |20,DC| VIO-ORG | J7-P4 | #89Bulb
= I/O  [VIO-RED-Triple [J2-P3-Triple ORG-Triple | J2-P7-Trp. [22-700 U
7§ #20 UPR ACCELERATOR MAG (AUX) | G20 | o "= | Aux-VIO-VEL |Aux~i10-p3 | 20DC| 4y VIO-VEL | Aux-J7-P6 | ‘oso-5071.00
#21 |RIGHT TRACK EXIT DIVERTER | Q21 | Driver | BROWN J7-P1_|20DC| VIO-GRN | J7-p7 2612000
#22 |LEFT TRACK EXIT DIVERTER 2 o BROWN | J7-P1 |20DC| VIO-BLU | J7-pg |26-1200 0
#23 |INNER ORBIT POST Q23 BROWN | J7-P1 |20DC| VIO-BLK | J7-Pg |26-1200 0
#24 |OPTIONAL COIL Q24 RED J16-P7 | 5voc | VIO-GRY | J7-P10 | OPLSV
D iode O e a p oted
O € O Oup ansistor Ouput Board oo omnaction  Voltag ontrol Line Golor  Ling Gonnett  or Bulb Type
VIO-RED-Triple [J2-P1-Triple ORG-BAN- Triple|J2-P5-Triple|22-700 O
#25 |LWR ACCLRTR MAG LT (AUX) | 025 AUY-VIO-YEL | Aux-J10-P3 | 22C | A BIKCBAN | Aux-J6-P1 | oo 507100
VIO-RED-Triple [J2-P2-~Triple ORG-RED-Triple[J2-P6-Triple[22-700 O
#26 |LWR ACCLRTR MAG RT (AUX) | Q26 | | A\y-VIOVEL |Aux-J10-P3|3040C | "oy BIK-RED | Aux.~Jé-P2 | 050507100
#27 |PIT LOCK RELEASE LEFT Q27 BROWN | J7-P1 |20DC| BLK-ORG | J6-P3 |26-12000
#28 |PIT LOCK RELEASE RIGHT as | VO BROWN | J7-P1 |20,DC| BLK-YEL | Je-P4 [26:1200T)
Power 32-1800 U
#29 |MIDWAY SIGN (HOT DOG) 029 | Driver | BROWN | J7-P1 |20,DC| BLK-GRN | J6-P5 |32-1800C
#30 |FLASH: LEFT X3 o) o ORANGE | J6-P10 |20,DC| BLK-BLU | Je-Ps | #89Bulb
#31 |[FLASH: RIGHT X3 Q31 ORANGE | J6-P10 |20,DC| BLK-VIO | Je-p7 | #89Bulb
#32 |[FLASH: TEST CAR X2 Q32 ORANGE | J6-P10 |20,DC| BLK-GRY | Je-Pg | #89Bulb
Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q19, 020-032)

Auxiliary (UK ONLY) Transistor _OuputBoard ' Golor | Gonnection _ VoRtage Conirol Line Golor_Liné Conneét _Coll GA-Tum
AUX 1: LEFT UP/DOWN POST Q1 | UK3X | BROWN J7-P1 |20/DC|  WHITE J2-p3  |26-1200 0
AUX 2: CENTER UP/DOWN POST | q2 | Irans. BROWN J7-P1  |20DC RED Jo-pg 231100 O
Driver 090-5030-00T
AUX 3: RIGHT UP/DOWN POST | Q3 | Board | BROWN J7-P1  |200DC| ORANGE | J2-P7 |2612000

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

FROM
BRN
Voltage Outputs
+20v DC
J7-
P1
1/0 BD.
:_ ____________________________________________ #25 Lwr. Accltr.
| . . J6[| BLK-BRN Mag. Left (Aux.) 020, Q25-Q26 Note: For detailed Schematic,
! Part’al v’ew Q25-Q32 QZ5W #26 Lwr. Accltr. Component Layout and Wiring, see Sec. 5,
| IIO Power TIP122 1 BLK-RED Mag. Rt. (Aux.) Chp. 4, Printed Circuit Boards (PCBs).
1 : 2 .Rt. .
| D . B d 110-0067-00 Q26 #27 Pit Lock
i Sggesr‘l 3$a0r1 > BLK-ORG 26-1200 Relealse Egﬂ BLK| 22-700 |BLK
| - - - 3 - - )
| , Q20
! Q27 W #28 Pit Lock Upper Accelerator
| - 4> BLK-YEL 26-1200 ) _Release Right | Magnet
' Q28 W . )
| #29 Midway Sign
1 gor thteDG(?nfrgl‘%ummahon (G.I.) ' 6 = 5) BLK-GRN 32 1800 (Hot Dog) BLK 2%_;20 BLK
] Jrcuit Detalle Irin; iagram,
| |see Sec. 5, Chp. 2, P?ayf:eld Wiring. Q29W %Iﬁ‘eégr 7~ \ #30 Flash: ) Lower Accelerator
| 1 6> BLK-BLU X2 7 .0 Left (X2) Magnet Right
1
| Q3°W e #31 Flash: 5(5|5 Bk BLK
' WHTRED L » BLK-VIO % Right (X2) HEE 22-700
| T Q31 W e O 0 B2 SHE o
v ® ® ; zla
| 1 BLK-GRY 2 W\~ Test Car (X2) al|afal  Accelerator X| W
| BRIDGE 2 Qszw ) &|€|€| Magnetleft B &
! &OkRENT L |s|ORG20vDCLOWPOWER: ) | | g[§|2 555
COILS
! [AV2 5V
1 =
. Ridp BRN 20v DC LOW POWER *: 32 - S o
| FROM I Auxiliary 3X 22 2
| RED-WHT Q17-Q24 #17 Left (Triple) ZZE
| Tr1ag‘slfolgneer 11(-)|-|go1627200 2> VIO-BRN 23-800 Slingshot | Ig%_esrzgg_aorg
! s Lot Q17 W #18 Right J1
| Transformer 1 3> VIO-RED 23 800 Slingshot _ NN, NAT NAS |
: 13v AC Q18W %'SE,’ P - (@) 19 Flash: Upr _I J
| BRIDGE 20 as L 4> VIO-ORG X1 Rt. (Back Panel) -
| W #20 Uppper (&)
! COIH\I}"%LSLED 1 o\ VIo-vEL Ac'Irator Magnet -—
: QZOW #21 Right Track FROM L@
1 FROM = VIO-GRN 26-1200 Exit Diverter RED =)
I BLU-WHT 7) y | Power Out c
1 Tr:gsfo&n&er - i Q21 W #22 Left Track +i\; (IsDC A ; ~°°
PR s LAMP COLUMNS - 8> VIOo-BLU 26-1200,_ExitDiverter | P8 11 2% S
! +18v DC QZZW #23 Inner Orbit 10 BD. [10BD. VO BD. [ay
1 FROM  FROM
I - 9) VIO-BLK 26-1200,_Post VIOYEL  BLK o
| Q23 . igh Power  Groun .
! W_Q Optional oL 'ézi,'ona/ ol +50v DG S
1 - i oo
I ['Note: All Coil diod Q24
| [Nt Ao o g el #1 Trough SR <0
| | Terminal Strips & not on the COI/ itself,| = J8 1 BRN-BLK 26-1200 Up-Kicker P45 YEL-VIO O
| a1 1/O BD Voltage Outputs (3}
i g iode Q1-Q8 W #2 Auto 4" +50v DC
| Te[minal STP20N10L N BRN-RED 24-940 Launch [+]
N S trip 110-0106-00 Q2 L’i 3> (<))
| For the Playfield Terminal Strips, = #:.5 Truck Ramp
| | Fuses & Misc. Wiring Descriptions & BRN-ORG 23-800 Kicker Truck Motor
| Locations, see Section 5, Chapter 2, 4> i (SPI 041-5093-00)
| LPlayfield 'Wiring. Q3 WH #4 Truck Motor
! - | BRN-YEL Driver (20V)
1 N
1 8 Q4 #5 Garage
\ J - BRN-GRN 237800 |_Release
. P
" Q5 #6 Garage
1 BRIDGE 1 = BRN-BLU 2 Kicker J
| 50v HIGH ) 3-800 - P1
| BrRQL, CURRENT Q6 —vH #7 Track Exit 1/O BD.
1A foiages N O o, ey BRNVIO ] 23-800 4 Popber BRN
48v AC GND y ANA H |
7 " Voltage Outputs
| Q 1 #8 Midway +20v DC
1 _92 BRN-GRY 26-1200_Eiect |
: F20 as i BLU-BRN gzrl;;fér Q11 Note: Diode located on Diode Terminal Strip
! 295 J9 3 26-1200 ] located under playfield NE_AR as_sm_emb/y,
: uO_ g %8 Q9-Q16 Q9 WH g10 Right see Sec. 5, Chp. 2, Playfield Wiring.
| S| S| [ STP20N10L N BLU-RED - umper
| BLK-ORG &|S=e | | 110-0106-00 Q10 2) 26-1200
| AC Voltages IN E‘_ £C #11 Bottom FROM
| 48v AC <38s = BLU-ORG 26-1200,_Bumper RED-YEL
| :t‘-'”g 4> = 1 Voltage Outputs
| RS Q1 *W#% #12 3 Bank Drop +50v DC
1 VOLTAGE OUTPUTS |g&™ - BLU-YEL 25-1240 Target Reset
1 @ 5>
| 1 a2z #13 Right
: B 6> BLU-GRN 32-1800 Ramp Diverter |
I j I Q13 QV\HH 3A
: - BLU-BLK S1°B1° GRY.GRN ﬁ’la?sgarage
AN 7,410 ata—w] Denn : 22-1080
L -——— #15 Left
1| - ORG-GRY 23-1100 _Flipper GRY-YEL 3A Slo-Blo
D
' Q15 % #16 Right
HIGH POWER| | |HIGH POWER ! < o~ 3A Slo-Blo
I ORG-VIO 23-1100 _Flipper BLU-YEL
50v DC
v " 9
, Q16—
b e e e = Q15-Q16 Note: These Coil Fuses are

YEL-BLK

HIGH POWER

24v AC

located under playfield NEAR assembly,
see Sec. 5, Chp. 2, Playfield Wiring.

VIO-YEL

HIGH POWER

50v DC
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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
LAH "RIGHT" Buttons and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10

Matrix of Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp
Test Menu consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test & Column Lamp Test.

S8ingle Lamp Test

d| To initiate, from the LAMP MENU, select the "ONE" Icon with either the Red or Green Buttons and
':'HE press the Black Button. Select either the "-" or "+" Mini-Ilcons. 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, |nd|cat|ng 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. TIP FOR THIS GAME ONLY: TO VIEW SINGLE
LAMPS 1 AT A TIME AROUND THE PLAYFIELD IN LOGICAL GROUPS, HOLD THE LEFT FLIPPER BAT UP
(NOT THE BUTTON. BUT THE BAT ITSELF) BEFORE SELECTING THE "ONE" ICON. ONCE SELECTED. YOU CAN
LET GO OF THE FLIPPER BAT AND PROCEDE TO SELECT THE "+" MINI-ICON WITH THE BLACK BUTTON.

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" /con 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
me===1 return to LAMP MENU or select either of the "<<" or ">>" Mini-Ilcons 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 and press the Black Button. If still in a previous test, select the "PREV"
Mini-Icon to return to LAMP MENU or select either of the "<<" or ">>" Mini-lcons to move

& 09§

ROl

coL

I through the tests, keep activating until Row or Column Lamp Test (whichever desired) is displayed. In this test, each
g sct of lamps in each Row or Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and
i=qis indicated in the display.
Q
o LAMP MATRIX GRID*
g u17 : : 3 Ui4 3 Ui3 o Ui2 : 3 U10
g YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
6- J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
(/7] : #44 Clear Bulb g3 #555 Clear Bulb &3 #555 Clear Bulb &l #555 Clear Bulb |3l #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RED-BRN RACE VICTORY FINAL 100K STANDUP (R) ACE SPECIAL &
J12-P1 POSITION 10 LAP PRACTICE* LEFT MILLIONS
: ] #555 Clear Bulb #555 Clear Bulb Jgill #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RED-BLK RACE INFIELD
J12-p3 | POSITION 9 ESSES* PARTY 150K 100K R(A)CE GARAGE
: Lkd #44 Clear Bulb gk} #555 Clear Bulb [gER #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RACE 2X HAULER FAST
POSITION 8 MILES TURNS* 200K 150K RA(C)E FUEL
: pL] #555 Clear Bulb ] #555 Clear Bulb @l #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [l #44 Clear Bulb #44 Yellow Bulb
RED-YEL RACE COLLECT TEST PIT ROAD
J12-P4_| POSITION 7 RACE CAR 250K 200K RAC(E) | (C)HAWP# SIGN
: kxk] #44 Clear Bulb #555 Clear Bulb g} #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb gk} #44 Clear Bulb #44 Clear Bulb
RACE JACK HAULER HARD MOVE
POSITION 6 POT RIDE RACING 250K SPIN C (H) AP #1 UP
: #555 Clear Bulb #555 Clear Bulb JEkY #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [EY@l #44 Clear Bulb #555 Clear Bulb
RED-BLU RACE BONUS LIGHT COLLECT SPEED JACK
J12-P6 | POSITION 5 JACKPOT EXTRA BALL R-ACE SHOTS POT CH(A)MP#1 | CHAMP #1
: L] #44 Clear Bulb #555 Clear Bulb [l #44 Clear Bulb JEz4 #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb &} #44 Clear Bulb #555 Clear Bulb
RED-VIO RACE MULTI TOUGH JACK COLLECT EXTRA
J12-P8 | POSITION 4 BALL RACING* POT R-A-C-E BALL CHA(M)P#1 |  SCANNER
: #555 Clear Bulb BB #555 Clear Bulb [l [ #44 Clear (x2) #555 Clear Bulb B2 #555 Clear Bulb E&Y #44 Clear Bulb [F2Y #555 Clear Bulb
RED-GRY RACE QUICK SPINNERS X2 JACK MODE JACK
J12-P9 | POSITION 3 LOCK STOP* POT BONUS CHAM (P) #1 POT
: 5] +#44 Clear Bulb #555 Clear Bulb #555 Clear Bulb &} #555 Clear Bulb RN #555 Clear Bulb #555 Clear Bulo Jgall #44 Clear Bulb #555 Clear Bulb
RED-WHT RACE COLLECT 2 LEFT RAMP COLLECT CHAMP (#1) SHOOT
J12-P10 POSITION 2 R-A-C-E TO GO STANDUP (LEFT) R-A-C-E AGAIN
Q42 k] #555 Clear Bulb &g #555 Clear Bulb ;] #555 Clear Bulb gl #555 Clear Bulb #555 Clear Bulb OPTIONAL #555 Clear Bulb
RACE JACK 1 LEFT RAMP SUPER TOURNAMENT START
POSITION 1 POT TO GO STANDUP (RT) JACK POT BUTTON BUTTON
Lamps 3, 10, 19, 51, 59 & 75 differ on "N" Playfield (all other lamps are the same)
8ection 3, Chapter 2 Go To
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LAMP MATRIX GRID LOCATIONS

°

A Back Panel
Playfield ¥

Lamps 3, 10, 19, 51, 59 & 75 differ on "N" Playfield
(all other lamps are the same)

IVT””I'I'I'ITT7777””"[777:
I Typical Lamp Schematic & Wiring 1
| |
| |
| |
| |
|
|
|
|
1 z
| o
I =
=

i 3

01 -X000= Varying Wire Color. CATHODE
| See Matrix Grid for color. banded side
: Bulb Types used for Control Lamps
I :
| hite |
| |
| |
| |
| |
| |
1 A #555 A #44 arag |
1 Wedge) Bayonet)  (Bomnety |
1 165-5002-00 1(1 2.902%.0b Tadoza08  16s.e00a004F |
|
iLieiirirriiz lllllll.l.l:

= Lamps which differ on "N" Playfield
(all other lamps are the same)
= Lamps above Playfield.

= Lamps below Playfield.

= Lamps not on Playfield.

B Lamp Part Notes: #555 Wedge Base (W.B.) Bulb Clear = 165-5002-00.

#44 Bulb (Hvy. Fil.) Clear = 165-5000-44-HF. #555 LED W.B. White = 112-5024-08
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

op ﬁo;;l Backbox on Terminal Strips and not on or with the Lamp Socket.

Tournament DOTS: Diode On Terminal S trip, see Sec. 5, Chapter 2, Playfield Wiring.
Kit Required L

Go To
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Test Flash Lamps | _ COIN DOOR IS OFEN
To initiate, from the DIAG.“NOSTIIICS MENU,"seIect tlflle "FLASH" FLAY IT:IIIEIFIEIE'E'EIEfIE"E HHER
FLAS Icon with either the Red "LEFT" or Green "RIGHT" Buttons COIH [IIjI:IF: THTERLOCK

=———=_J and press the Black "ENTER" Button. After selecting this | |
Icon the display will indicate CYCLING FLASHERS. The FlashLamps  pyLL OUT the Power Interlock Switch
will cycle continuously until the test is exited. This test allows the for operation with the Coin Door open
technician to easily spot any burned-out bulbs and replace them. '
Flashers tested are Flash Lamps in Positions: Q1-Q32 and in this game Flash Lamp(s) are : Q19 & Q30-Q32.

Clear Ball Trough ' COIN DOOF 15 OFEN

To initiate, from the DIAGNOSTICS MENU, select the "CLR" FLAY FI:IIIEIT-ll:Ié'It_-'EIEfIE"E HHER

Icon with either the Red "LEFT" or Green "RIGHT" Buttons - =L =3
LLF and press the Black "ENTER" Button. This Menu is provided COIN DOOR IMTERLOCK

to allow the technician a simple method of removing the balls from the PULL OUT the Power Interlock Swi’rch
trough and also, to test functionality of the trough, ensuring proper for operation with the Coin Door open
trough operation. After selecting this Icon the display will show a graphic )
of the 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\

h Technician Alerts

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

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

& 09§

Switch Detection

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.

FLAYFIELD STATUS J » Switches noted as POSSIBLY BROKEN SWITCH should be checked
POSSIELY EROKEH SHWITCH By adjusted or replaced. Important: A switch reported as "possibly
%02 SHOOTER |.F|HE 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

sousou?e!q

] programming will still compensate for this unplayed switch.

FLA fi—'IEI'.I:I STATUS J » Switches noted as CHECK SWITCHES are determined to be stuck
SHITCHES closed or open depending on switch usage. Free up the switch actuator

#UE EHUUTEB |.HHE adjust or replace if necessary.

FLAYFIELD STATUS J ¢ Switches noted as HYPERSENSTIVE SWITCH means just that, the
H' A=A gAY =g switch should be readjusted or replaced, if necessary.

#[02 SHOOTER LANE
RUIT]

Determmatlon 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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h Technician Alerts Continued
TEEJ Pinball Detection
While in Technician Alerts Menu, if the following is displayed, the game

has detected one (1) or more pinball(s) missing and has compensated
for the lost pinball(s) to provide normal game play.

M uITl

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.

If the game does not see a switch closure (indicating the pinball has not
LOOKING FOR 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 HWAIT (this feature will not happen if the game is in Competition Mode; Ball
L | 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.

Diagnostics

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

(1Rl gl 3] [cOa g A+, [l Technicians Alert Menu and wait for the displays.

Note: Coils are not reported in Technician Alerts, however,ifa EPERQTE O 1 T1
faulty switch is the culprit, the switch will then be reported. The below OF E!:'HTUF' ALEFRT!
display is shown momentarily during Game Mode or Power-Up to alert #2 AUTO LAUACH

the operator of a coil malfunction (coil doesn’t energize or coil fires a COIL MALFUMCTION
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 (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 if
POWERUFR, COIN DOOR or POWERUP AND COIN DOOR is selected in Standard Adjustment 49).

| &
5
V]
(<))

Begin Play Test

To initiate, from the DIAGNOSTICS MENU, select the "PLAY" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. After selecting this Icon the technician can
test certain play functions to insure all switch activated coils function without entering game play. For

example, by rolling the ball over the Shooter Lane Sw., the Autoplunger should fire. If it kicks to early or too late,

COIN DOOR IS OFEH
FLAYFIELD HIGH POWER

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 OISAELED BY

related switches in the game. For unique Game Tesl(s), select the —— = |:| S

"NASC" Icon in the DIAGNOSTICS MENU, reviewed on Pages 27-26. R IUININISRpN gl = s Moo
. PULL OUT the Power Interlock Switch

m Fire Knocker for operation with the Coin Door open.

EHMIO- To initiate, from the DIAGNOSTICS MENU, select the "KNOCKER" Icon with either the Red "LEFT" or
CHE Green "RIGHT" Buttons and press the Black "ENTER" Button. The digitally mastered "Knocker" is
sounded.

Go To
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Sound / Speaker Test

To initiate, from the DIAGNOSTICS MENU, select the "SPKR" Icon with either the Red "LEFT" or Green
<PE "RIGHT" Buttons and press the Black "ENTER" Button. The BSMT 2000 Sound System produces
=== true digital stereo sound from Backbox & Cabinet Speakers or “Mono" on the Cabinet Speaker (when
used by itself). After selecting this Icon, select the "-" or "+" 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 Tes(ts), the display S;IOWS the speaker i?entification and the
. corresponding sound(s). The sound functions allow verification that both
Spea ker Phase Testi ng channels are functioning properly & that the speaker connections are correct.
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.

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

Auto / Manual Tests: Speaker,

Sound / OPSYS EPROM (Loc. U7),
Voice ROMs 1-4 (U17, U21, U36 & U37).
Sounds Produced: Tone, Level 1-3+
Music and/or Speech Pattern 1-3+.

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

& 09§

Begin Burn In

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

soysougel(q ***

[ ] Dot Matrix Test

[T | Toinitiate, from the DIAGNOSTICS MENU, select the "DOT TEST" Icon with either the Red "LEFT" or
TE= Green "RIGHT" Buttons and press the Black "ENTER" Button. After selecting this /con the Dot Matrix
—==_1 Test immediately begins. Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.

The display will immediately illuminate and cycle for 1 pass of each test continuously for each of the following:

Test 1 _ Test 2

[lluminates 1 vertical column of dots,
turning it off & illuminating the next column,

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

until each column has been individually lit,
while the other columns are off.

Test 3 Test 4
llluminates all the dots,
llluminates all the dots, except for one row
=P except for one column > from top to bottom.
from left to right. I

Dot Matrix Test continued on the next page.
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Dot Matrix Test Continued
TE:T Test 5 Test 1

[lluminates 1 vertical column of dots,
turning it off & illuminating the next column,

until each column has been individually lit,
while the other columns are off.

llluminates all the dots alternating even & odd, Note: Pressing the Red, Green, Black or
in both the rows and columns. Flipper Buttons will exit the test and
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.

GRAND PRIX DIAGNOSTICS COIN DOOR

I= OFEHN
To initiate, from the DIAGNOSTICS MENU, select the "NASC"  [aaliaR =M.} -’H FOHER
PEI Icon with either the Red "LEFT" or Green "RIGHT" Buttons
et ANA press the Black "ENTER" Button.

OISABLED BY
- COIN DOOR IHTEF.LEID _
PULL OUT the Power Interlock Switch

Diagnostics

: | Lmss‘c’:"ﬂgfl'fégsl.i.p the  for operation with the Coin Door open.
_ MENU, with the "TRAK" Icon flashing. This Sub-Menu is used
RE UI [ | to test the operation of the OPTOs on the Track ("TRAK" Icon),
TF.]-|| |- TEET in the Semi-Truck [Spinning Windmill Target] ("SEMI" Icon) and .

the Switches on the Car [Up/Down Mechanism] ("CAR" Icon) .
.. TES | To initiate, from the NASCAR DIAGNOSTICS MENU, select
VIEW THE DOT DISPLAY. BELOW and THE NEXT B of the 3 Icons with either the Red or Green Buttons and

YA AW NR AR A U Ul Press the Black Button.
o i After finishing the Test, select the "PREV" Mini-Icon to return to
—l#lPRENGUTT]H Ater finishing

\»)
)
®

(<]

Track Diagnostics Test

Selecting the "TRAK" Icon will bring up the TRACK TEST MENU. Selecting the "+" Mini-Icon initiates the
TEA RUNNING and OPTO TEST MENUS. The OPTO Switches to be tested are in the following order (ball
——===J runs on the track counter-clockwise only): 48, 47, 37, 35 & 34. The Accelerator Magnet Coils are Q20,
Q25 and Q26, respectively. The track diagnostics consist of a track monitor and two separate tests. The track
monitor displays the status of all five optical detectors (OPTOs) used with the track Accelerator Magnets. The
three lower OPTOs are displayed on the left side of the screen and the two upper OPTOs are displayed on the
right. During normal track operation, the pinball will be moving counterclockwise and the OPTOs will show their
closure starting from the top down. The presence of a pinball is indicated by illuminating the small square icon for
that particular OPTO for 1/4 second. The icon does not remain illuminated during the entire time an OPTO'’s light
beam is broken, only the transition from opened to closed, however the Switch Test can be used to display the
static condition of a track OPTO.

The display will indicate PLUNGE BALL. The first track test is the RUNNING TEST which places the track in its
normal running configuration. Plunging a ball will cause the ball to make laps around the track as in normal play.
The second track test is the OPTO TEST, this test will insure that all OPTOs are functioning properly and are
wired in the correct order. Before continuing, ensure the Power Interlock Switch for pulled out as stated above.

RUNNING TEST: Plunge a ball onto the track. If the track is functioning properly, the ball should be able to make
laps around the track while the SW. 37, SW. 35, SW. 34, SW. 48 and SW47 icons flash when a ball is seen at that
particular OPTO.

Track Test continued on the next page.
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Grand Prix Diagnostics Continued | COIN DOOR IS OFEN
PEI FLAYFIELD HIEIE'_E QLER

___ DISHELED .
OPTO TEST: (ensure the Power Interlock Switch for pulled out as | LU IM DO0OR IMTERLOCE

stated right) Plunge a ball onto the track. If all OPTOs are functioning N
and are wired in the correct order, the display will read "OPTOS {PULL ou; the '.:ﬂ“{’ﬁr Igh?rl%"k Switch
WORKING PROPERLY." If an OPTO is nonfunctional or in the wrong or operation with the LUoin Uoor open.
order, the display will read "OPTO MISSING," or "WRONG ORDER," and will also display which OPTO is

incorrect. The OPTOs are labeled in order: HO (SW. 48), H1 (SW. 47), LO (SW. 37), L1 (SW. 35) and L2 (SW. 34).
As the ball leaves the Shooter Lane (groove), HO is the first OPTO and H1 is the second OPTO for the Upper
(High) 1-Coil Magnet Accelerator (Q20). LO is the first OPTO, L1 is the second OPTO and L2 is the third OPTO
for the Lower (Low) 2-Coil Magnet Accelerator (Q25 & Q26).

Note: Because a miss-wired OPTO can cause the pinball to stall or not make a complete lap around the track,
this test can be performed with the door open and the High Power disabled. PUSH IN the Power Interlock Switch
and open the Coin Door for testing without the accelerator magnets. This will prevent the magnets from firing
and possibly corrupting the ball’s travel.

E Truck Diagnostics Test

Selecting the "SEMI" Icon will bring up the TRUCK TEST MENU. Selecting the "+" Mini-Icon initiates the
SEMI RUNNING, STOPPED, HIDE CAR and SHOW CAR MENUS. The OPTO Swﬂches to be tested are in

the foIIowing order: 21 & 20. The truck diagnostics consist of an OPTO status monitor and four individual
tests. The two OPTOs monitored are the Left Ramp OPTO and the Semi-Truck (Hauler) OPTO (Motor on
Backpanel). The Left Ramp OPTO is used to sense the presence of a ball on the Left Ramp, and the Semi OPTO
is used to determine the position of the Spinning Car Target at the top of the Left Ramp. The OPTO status monitor
will illuminate when an OPTO’s beam is blocked and will remain illuminated as long as the OPTO is closed.
Before continuing, ensure the Power Interlock Switch for pulled out as stated above.

RUNNING TEST: During the RUNNING TEST the motor will turn on and the Spinning Car Target will rotate. You
should see the Truck OPTO in the status monitor turn on and off as the Spinning Car Target rotates.

& 09§

STOPPED MODE: In the STOPPED MODE, the motor will turn off and Spinning Car Target will stop. The status
monitor will reflect the current condition of the optos.

HIDE CAR TEST: In the HIDE CAR TEST, the motor will turn on if the car is visible and the Spinning Car Target
will turn until the car is hidden from view. The status monitor will reflect the current condition of the OPTOs, and
the Truck OPTO status should be extinguished when the car is hidden.

SHOW CAR TEST: In the SHOW CAR TEST, the motor will turn on if the car is hidden and the Spinning Car
Target will turn until the car is in view. The status monitor will reflect the current condition of the OPTOs, and the
Truck OPTO status should be illuminated when the car is showing.

S
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Car Diagnostics Test

Selecting the "CAR" Icon will bring up the CAR TEST MENU. Selecting the "+" Mini-Icon initiates the

CAF PLAY TEST, CAR DOWN and CAR UP MENUS. The Switches to be tested are: 36 (STAND-UP
s J TARGETS X2), 40 (TEST CAR), 39 (CAR DOWN) and 52 (Vertical Up-Kicker). Note: If the Power
Interlock Switch was not pulled out, the display will indicate an error message(s) "Check ..." (e.g. CHECK SWITCH
39 or CHECK COIL Q9). The car diagnostics consist of a switch status monitor and three individual tests. The
switch’s status icon will illuminate when a switch is closed and remain illuminated as long as the switch is closed.
In the PLAY TEST the car will raise when it’s struck, lower when the stand-up targets are struck and operate the
Vertical Up-Kicker (VUK) when the ball enters the Garage (Up-Down) Scoop. If the car fails to move in the
desired direction, the display will show an error message. The PLAY TEST must be performed with the High
Power enabled or the error message will be displayed because the car is unable to move in the desired direction.

PLAY TEST or CAR UP: Important, if the High Power is not activated, you will receive an error message
because the car was unable to move. PULL OUT the Power Interlock Switch for operation with the Coin Door
Open, and restart the test if you receive the error message. Select either the "+" or "-" Mini-Icon to restart the
PLAY TEST. The status monitor will reflect the current condition of the car switches. Dropping a ball in the

Garage Scoop will cause the Vertical Up-Kicker to fire the ball out of the Garage Scoop.

CAR DOWN: The status monitor will reflect the current condition of the car switches.

8ection 3, Chapter 2
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Go To Fuse Table

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

AUD | ADT JIM=T|RESETITOUR|DUL

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:

(%}
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Sec. 3

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

—|#|PEEWUIT]

Select and activate the "+" Mini-Icon to view the next fuse in the group. Continue to select either the "+" or
Mini-Icons 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.
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Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cablne’r Fuses, Cab. Swﬂches

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
LOC: DISPLAY POWER SUPPLY (P.S.) BOARD
F1 | %A250v S.B. | 90v DC High Voltage Display
LOC: 1/0 POWER DRIVER BOARD
F6 | 7A 250v S.B. | 50v DC Primary High Power Coils/Flippers
F7 | 5A 250v S.B. | 20v DC Low Power Coils
F8 | 5A 250v S.B. | 12v DC Logic Power
F9 | 5A 250v S.B. | 12v DC Logic Power
F20| 4A 250v S.B. | 50v DC Magnets
F21| 3A 250v S.B. | 50v DC Coils
F22| 8A 250v S.B. | 18v DC Controlled Lamps
F23| 4A 250v S.B. | 5v DC  Logic
F24| 5A 250v S.B. | 6.3v AC G.l. Lamps (BRN-WHTSWHT-BRN)
F25| 5A 250v S.B. | 6.3v AC G.I. Lamps (YELSWHT-YEL)
F26 | 5A 250v S.B. | 6.3v AC G.l. Lamps (GRNSWHT-GRN)
F27| 5A 250v S.B. | 6.3v AC G.l. Lamps (VIOSWHT-VIO)
F28 | 3A 250v S.B. | 24v AC Not Used / Spare
LOC: SERVICE (AC) OUTLET BOX (Cabinet Bottom)
n/a | 8A 250v S.B. | 115v AC Main Fuse Line (Domestic or USA)
n/a | 5A 250v S.B. | 220v AC Main Fuse Line (International

field (P/F) Fuses
UNDER PLAYFIELD (near the assembly)
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 Up/Dn Car Mech (GRY-GRNSBLU-BLK)
For locations & more information on fuses, see Sec. 5, Chapter 2.

<« Display Power Supply Bd.

LOC:
n/a | 3A 250v S.B.

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

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

Memory Protect
Switch (Bottom)
N =

/
Volume Control & Service Switches
For operational usage, see Sec. 3, Chapter 1,
Portals™ Service Menu Introduction.

W\
Service Outlet

(on Power Box) |yl

On/Off Switch
(Under Cabinet)

[ Transformer on
Cabinet Bottom

USA: 8 Amp 250v
Slo-Blo Fuse

Int'l.: 5 Amp 250v
Slo-Blo Fuse

Inside Coin Door

ROM TYPE on BD LOCATION | SIZE PART NUMBER

CPU Sound 512K 965-0429-91

CPU Game U210 1MB 965-0430-91

CPU Voice ROM 1 u17 8 MB 965-0431-91
CPU Voice ROM 2 u21 8 MB 965-0432-91
CPU Voice ROM 3 U36 8 MB 965-0433-91
CPU Voice ROM 4 U3z 8 MB 965-0434-91
DISPLAY Controller Us 4 MB 965-0435-91

For Schematics and/or

Component Parts on PC lCPU/Sound Bd. Il w/ATMEL Al
Il/O Power Driver Board V|

;

Printed Circuit Boards
(The Yellow Pages).

W/WM//M/// ol

FEITTITIRERER

[ L

7 A

T AUX PORTOUT 33 AUX PORTTH

=+ 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

ocoﬂDDT Wten“tﬂz@

T SOL J7 LOW CURRENT SOL J8 FLASH LAMPS

EEIDG o

BRIDGE

BRDGT
LJOU]

11 KEORNER
ZA A
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+ Dr. Pinball
To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red "LEFT" or
DF Green "RIGHT" Buttons and press the Black "ENTER" Button. This will bring you (the operator /

=1 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-lcon and the Black Button to "ACTIVATE or ENTER" your selection.

"__1| Coil Flow Chart

i To initiate, from the DR. PINBALL MENU, select the Coil "DR." Icon with either the Red or Green

DR Buttons and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by
=== 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
=== 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
DF Buttons and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
s USING the Mini-Icons in the display.

The following are the Mini-lcons with explanations for the DR. PINBALL Sub-Menus:

=+ RUH PREW 2UTT ¥

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.

Hi YEZX EHD PREW RUTIT ¥

Select and activate either the "NO or "YES" Mini-Icons to answer a question 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 question.
Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-lcon (Help) to see directions on button

EHD PREW 2UTT

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.

FULZE HY ¥EZ EHD PREW QUIT

In COIL FLOW CHART MENU, select and activate the "PULSE" Mini-Icon to pulse the coil selected. 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 question. Select the "QUIT" Mini-Icon to exit Portals™ completely. Select the "?" Mini-Icon (Help) to see
directions on button usage.

Go To
Diagnostics Menu
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STARTING METER Readlrll_g : STARTING METER Date (F/DD'YR) :  AUDITOR’S NAME : CURRENT VOLUME SETTING:
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
0 L .

EARNINGS & STANDARD AUDIT TABLES

CO TO ALUDITS MEMU

B

ERRMIMCS AUDITS

EARNINGS AUDITS

01-14 &5

= S 44 K

Audit definitions follow in this Chapter.

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

LEFT SLOT 10 | THSLOT

T

GO TO AUDITS MEHU

T

DARD AUDITS

STANDARD AUDITS

01-68 &
Audit definitions follow in this Chapter.

To track Feature & Tournament Audits, see Pages 36 or 54.

= S A4 kH

TOTAL 22.5M-24.9M
» BALLS PLAYED 25 | SCORES 49 ‘ RRORRIETARY
o TOTAL op | 25M-34.9M N BAsE
s EXTRA BALLS SCORES REPLAY
. EXTRA BALL o7 | 3BN-48.9M 51 | LEFTFLIPPER
W PERCENT SCORES USED
M 1 50M-74.9
REPLAY og | SOM-74.9M 5o | RIGHT FLIPPER
o AWARDS SCORES USED
REPLAY 2+ 75M-09,9M
3‘ AWARDS 29 | SCORES 53 | PROPRIETARY
s B a0 | L1 o4 | PrormETEY
> REPLAY 31 | 150 55 | 01 MINUTE
c PERCENT SCORES GAMES
o. TOTAL AVERAGE 1-1.5 MINUTE
> SPECIALS SCORES 56 | GAMES
SPECIAL 33 | SERVICE - | 15-2 MINUTE
PERCENT CREDITS 57 | GAMES
N TOTAL Al BALL SEARCH 5g | 225 MINUTE
MATCHES STARTED GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 3-3.5 MINUTE
PERCENT Sl GAME STARTS 60 | GAMES
TOTAL LEFT 3.5 -4 MINUTE
13 | FREE PLAYS 37 | DRAINS 61 | GAMES
TOTAL CENTER 4-5MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-1.9M RIGHT 5- 6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
2M-3.9M 6- 8 MINUTE
16 | SCORES 40 | TILTS 64 | GAMES
4M-5.9M TOTAL 8- 10 MINUTE
17 | SCORES 41 | BALLS SAVED 65 | GAMES
6M-7.9M 10— 15 MINUTE
18 | Morne 42 | PROPRIETARY 66 | s
8M-9.9M 15+ MINUTE
19 | Sonee 43 | PROPRIETARY 67 | cane
10M-12.4M RECENT
20 | SCORES 44 | PROPRIETARY 68 | REPLAY PERCENT
12.5M-14.9M Note: Audits are subject to change (with or without notice).
21 | A 45 | PROPRIETARY
15M-17.4M
22 | ST 46 | PROPRIETARY
17.5NM-19.0M
23 | LA 47 | PROPRIETARY
20M-22.4M
24 | BUEES 48 | PROPRIETARY

Section 3, Chapter 3

Page 32

Go To
Audits Menu



::g:;% Section 3 Chapter 3 of 7

Go To Audits Menu

Overview

The Portals™Service Menu System provides 114 Audits for accounting purposes and for evaluation of Game
Programming. The Audits are divided into 3 groups: e Earnings Audits (Audits 01-14), ¢ Standard Audits
(Audits 01-68) and e Feature Audits (Programming Use Only) (Audits 01-32). 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.

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

Select and activate to:

ﬂ LH %g EEEJVEFGRSI?ERV%QSQ previous / next or
* * i PREU RUIT 3
MORE MORE  PRE 1T HEL

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

selote e e 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 exita disg.'ag where no Mini-Ilcons are
available for selection, pressing any buiton will exit the display.

After entering Portals™, the MAIN MENU now appears. Select the "AUD" 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 AUDITS
MENU appears. Continue through this chapter for the explanation & usage of the Icons in the AUDITS MENU.

% Earnings Audits (O1-14) A4 kK

To initiate, from the AUDITS MENU, select the "EARN" Icon with either the Red "LEFT" or Green
EHHI‘I "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.

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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Standard Audits (01-68) A4 kK

To initiate, from the AUDITS MENU, select the "S.P.l." Icon with either the Red "LEFT" or Green
5.RI "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
=223 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 Regular 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.

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

13 TOTAL FREE PLAYS: Provides the total Free Credits for Replays, High-Score-To-Date, Specials and
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 0-1.9M SCORES: Provides the total number of games the Player’s final score was
0 and 1,999,990 points.

16 2M-3.9M SCORES: ... and the Player’s final score was between 2,000,000 and 3,999,990 points.

17 4M-5.9M SCORES: ... and the Player’s final score was between 4,000,000 and 5,999,990 points.

18 6M-7.9M SCORES: ... and the Player’s final score was between 6,000,000 and 7,999,990 points.

19 8M-9.9M SCORES: ... and the Player’s final score was between 8,000,000 and 9,999,990 points.

20 10M-12.4M SCORES: ... and the Player’s final score was between 10,000,000 and 12,499,990 points.
21 12.5M-14.9M SCORES: ... and the Player’s final score was between 12,500,000 and 14,499,990 points.
22 15M-17.4M SCORES: ... and the Player’s final score was between 15,000,000 and 17,499,990 points.
23 17.5M-19.9M SCORES: ... and the Player’s final score was between 17,500,000 and 19,999,990 points.
24 20M-22.4M SCORES: ... and the Player’s final score was between 20,000,000 and 22,499,990 points.
25 22.5M-24.9M SCORES: ... and the Player’s final score was between 22,500,000 and 24,999,990 points.
26 25M-34.9M SCORES: ... and the Player’s final score was between 25,000,000 and 34,999,990 points.
27 35M—49.9M SCORES: ... and the Player’s final score was between 35,000,000 and 49,999,990 points.
28 50M-74.9M SCORES: ... and the Player’s final score was between 50,000,000 and 74,999,990 points.
29 75M-99.9M SCORES: ... and the Player’s final score was between 75,000,000 and 99,999,990 points.
30 100M-149.9M SCORES: ... and the Player’s final score was between 100,000,000 and 149,999,990 points.

31 150M+ SCORES: Provides the total number of games the Player’s final score was
150,000,000 points and over.

32 AVERAGE SCORES: This total is derived from adding the Final Score of each game to a table and dividing
this sum by Standard Audit 14, TOTAL PLAYS.
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Standard Audits 33-68 continued on the next page.
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E:. Standard Audits Continued. 44 kK
5.1 |

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 -2 MINUTE 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 2~ 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 (01-32) A4 kK

To initiate, from the AUDITS MENU, select the "PRIX" Icon with either the Red "LEFT" or Green
PEI "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).

FEATURE AUDIT TABLE
ﬁﬁ m l ‘EE FEATUREEDAED%\S
ADT [IMST RESET{TOUR 5.P. || RRIX|PRHT|PREURUTT 01-32 - A4 kM
TO AUDITS MENU | [ FERTURE AUDITS ++* PROGRAMMING USE ONLY s+
UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01 | LOCKSLIT 01 | LOCKSLIT 01 | LOCKSLIT
02 | 1BALL LOCKED 02 | 1BALL LOCKED 02 | 1BALL LOCKED
03 | 2BALLS LOCKED 03 | 2BALLS LOCKED 03 | 2BALLS LOCKED
04 | MULTIBALL STARTS 04 | MULTIBALL STARTS 04 | MULTIBALL STARTS
05 | JACKPOTS 05 | JACKPOTS 05 | JACKPOTS
06 | SUPER JACKPOTS 06 | SUPER JACKPOTS 06 | SUPER JACKPOTS
07 | TEST CARHIT 07 | TEST CARHIT 07 | TEST CARHIT
CAR SCOOPS 08 | CARSCOOPS 08 | CARSCOOPS
GARAGE AWARDS 09 | GARAGE AWARDS 09 | GARAGE AWARDS
SCANNER AWARDS 10 | SCANNER AWARDS 10 | SCANNER AWARDS
LEFT RAMPS 11 | LEFT RAMPS 11 | LEFT RAMPS
TRUCK AWARDS 12 | TRUCK AWARDS 12 | TRUCK AWARDS
RIGHT RAMPS 13 | RIGHT RAMPS 13 | RIGHT RAMPS
CHAMP1 LETTERS 14 | CHAMP1 LETTERS 14 | CHAMP1 LETTERS
FLAG STANDUPS 15 | FLAG STANDUPS 15 | FLAG STANDUPS
FAST TURNS LAPS 16 | FAST TURNS LAPS 16 | FAST TURNS LAPS
SPINNING CAR HITS 17 | SPINNING CAR HITS 17 | SPINNING CAR HITS
18 | TRACK PASSES LOW 18 | TRACK PASSES LOW 18 | TRACK PASSES LOW
19 | TRACK PASSES HIGH 19 | TRACK PASSES HIGH 19 | TRACK PASSES HIGH
20 | BONUS X COLLECTED 20 | BONUS X COLLECTED 20 | BONUS X COLLECTED
21 | GARAGE COMPLETED 21 | GARAGE COMPLETED 21 | GARAGE COMPLETED
22 | CHAMP1 COMPLETED 22 | CHAMP1 COMPLETED 22 | CHAMP1 COMPLETED
23 | PROPRIETARY 01 23 | PROPRIETARY 01 23 | PROPRIETARY 01
24 | PROPRIETARY 02 24 | PROPRIETARY 02 24 | PROPRIETARY 02
25 | PROPRIETARY 03 25 | PROPRIETARY 03 25 | PROPRIETARY 03
26 | PROPRIETARY 04 26 | PROPRIETARY 04 26 | PROPRIETARY 04
27 | PROPRIETARY 05 27 | PROPRIETARY 05 27 | PROPRIETARY 05
28 | PROPRIETARY 06 28 | PROPRIETARY 06 28 | PROPRIETARY 06
29 | PROPRIETARY 07 29 | PROPRIETARY 07 29 | PROPRIETARY 07
30 | PROPRIETARY 08 30 | PROPRIETARY 08 30 | PROPRIETARY 08
31 | PROPRIETARY 09 31 | PROPRIETARY 09 31 | PROPRIETARY 09
32 | PROPRIETARY 10 32 | PROPRIETARY 10 32 | PROPRIETARY 10

Note: Audits are subject to change (with or without notice).
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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
PEH 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 Quick / Full Printout Kit* and 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. For more details on the
equipment & hardware required, installation and set-up, read the Quick/Full Printout Set-Up Instruction Manual
(SPI Part Number: 780-6012-00) provided in the Quick/Full Printout Kit (SPI Part Number: 502-5031-00).

*Not included with this ToPS ™ Ready Pinball Game. **Not included in the Quick/Full Printout Kit.

e ) Bl
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Quick Printout

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

I 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 prlnted for further processing.

g‘ Full Printout

HLI=| To initiate, from the PRINTER MENU, select the "ALISON" /con with either the Red or Green Button and

<0 | 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.

2
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m Reset Printer

To initiate, from the PRINTER MENU, select the "RESET" Icon with either the Red or Green Button and
RESET 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.

VAL 0000000000000 000000000000004

Gec. 8

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

CO TO RESET MEMU

KRESET CAME AUDITS

EARNINGS AUDITS 01-04 ONLY,
I STANDARD AUDITS 01-68
& ALL FEATURE AUDITS

Go To
Audits Menu
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STARTING METER Readlrll_g H STARTING METER Date (F/DD'YR) :  AUDITOR’S NAME : CURRENT VOLUME SETTING:

CURRENT METER Reading : AUDIT Date \MMID D/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :

0] 1 L

EARNINGS & STANDARD AUDIT TABLES
EARNINGS AUDITS
01-14 & = N 44 kK

CO TO AUDITS MEHU  [or BT EFIF.HIHI:E Hunrrs

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 METER
BALL TIME 08 | 47HsLOT 13 | cLicks
AVERAGE COINS THRU SOFTWARE
GAME TIME 09 | sTHSLOT 14 | METER
COINS THRU COINS THRU
LEFT SLOT 10 | THSLOT

STANDARD AUDITS
01-68 £ = N 44 kK

Audit definitions follow in this Chapter.

To track Feature & Tournament Audits, see Pages 36 or 54.

CO TO AUDITS MEMU o @M ETFIHIIIIFIF.III FIIJIIIITE

TOTAL 22.5M-24.9M
01 | BALLS PLAYED 25 | SCORES 49 ‘ PROPRIETARY
TOTAL o | 25M-349M N BAsE
EXTRA BALLS 6 | SCORES REPLAY
EXTRA BALL 35M-49.9M LEFT FLIPPER
PERCENT 27 | SCORES 51 | ysep
REPLAY 1 50M-74.9M RIGHT FLIPPER
04 | AWARDS 28 | SCORES 52 | ysep
o5 | [T 2o | Blkson 55 | provmETRY
TOTAL 100M-149.9M
06 | REPLAYS 30 | sCORES 54 | PROPRIETARY
NN REPLAY 31 | 150 55 | 01 MINUTE
PERCENT SCORES GAMES
08 | TOTAL AVERAGE 6 | 115 MINUTE
SPECIALS SCORES 56 | GAMES
SPECIAL SERVICE 1.5 -2 MINUTE
OB PERCENT 33 | CREDITS 57 | GAMES
N TOTAL Al BALL SEARCH 2-25 MINUTE
MATCHES STARTED 58 | GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 60 | 3735 MINUTE
PERCENT Sl 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
0-1.9M RIGHT 5- 6 MINUTE
15 | SCORES 39 | DRAINS 63 | GAMES
2M-3.9M 6- 8 MINUTE
16 | SCORES 40 | TILTS 64 | GAMES
4M-5.9M TOTAL 8- 10 MINUTE
17 | SCORES 41 | BALLS SAVED 65 | GAMES
6M-7.9M 10 - 15 MINUTE
18 | Morne 42 | PROPRIETARY 66 | s
8M-9.9M 15+ MINUTE
19 | Sonee 43 | PROPRIETARY 67 | cane
10M-12.4M RECENT
20 | SCORES 44 | PROPRIETARY 68 | REPLAY PERCENT
12.5M-14.9M Note: Audits are subject to change (with or without notice).
21 | S&dpEs 45 | PROPRIETARY
15M-17.4M
22 | ST 46 | PROPRIETARY
17.5M-19.0M
23 | ShOpES 47 | PROPRIETARY
20M-22.4M
24 | S00res 48 | PROPRIETARY
Go To Section 3, Chapter 3
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Comments:

FEATURE AUDIT TABLE

] A o FEATURE AUDITS
A o e = e

xxx PROGRAMMING USE ONLY =
UNLABELED BOXES ARE FOR FUTURE EXPANSION.

FERTURE ALDITS

01 | LOCKSLIT 01 | LOCKS LIT 01 | LOCKSLIT

02 | 1BALL LOCKED 02 | 1BALL LOCKED 02 | 1BALL LOCKED

03 | 2BALLS LOCKED 03 | 2BALLS LOCKED 03 | 2BALLS LOCKED
04 | MULTIBALL STARTS 04 | MULTIBALL STARTS 04 | MULTIBALL STARTS
05 | JACKPOTS 05 | JACKPOTS 05 | JACKPOTS

06 | SUPER JACKPOTS 06 | SUPER JACKPOTS 06 | SUPER JACKPOTS
07 | TEST CARHIT 07 | TEST CARHIT 07 | TEST CARHIT

08 | CARSCOOPS 08 | CARSCOOPS 08 | CARSCOOPS

09 | GARAGE AWARDS 09 | GARAGE AWARDS 09 | GARAGE AWARDS
10 | SCANNER AWARDS 10 | SCANNER AWARDS 10 | SCANNER AWARDS
11 | LEFT RAMPS 11 | LEFT RAMPS 11 | LEFT RAMPS

12 | TRUCK AWARDS 12 | TRUCK AWARDS 12 | TRUCK AWARDS

13 | RIGHT RAMPS 13 | RIGHT RAMPS 13 | RIGHT RAMPS

14 | CHAMP1 LETTERS 14 | CHAMP1 LETTERS 14 | CHAMP1 LETTERS
15 | FLAG STANDUPS 15 | FLAG STANDUPS 15 | FLAG STANDUPS

16 | FAST TURNS LAPS 16 | FAST TURNS LAPS 16 | FAST TURNS LAPS
17 | SPINNING CAR HITS 17 | SPINNING CAR HITS 17 | SPINNING CAR HITS
18 | TRACK PASSES LOW 18 | TRACK PASSES LOW 18 | TRACK PASSES LOW
19 | TRACK PASSES HIGH 19 | TRACK PASSES HIGH 19 | TRACK PASSES HIGH
20 | BONUS X COLLECTED 20 | BONUS X COLLECTED 20 | BONUS X COLLECTED
21 | GARAGE COMPLETED 21 | GARAGE COMPLETED 21 | GARAGE COMPLETED
22 | CHAMP1 COMPLETED 22 | CHAMP1 COMPLETED 22 | CHAMP1 COMPLETED
23 | PROPRIETARY 01 23 | PROPRIETARY 01 23 | PROPRIETARY 01

24 | PROPRIETARY 02 24 | PROPRIETARY 02 24 | PROPRIETARY 02

25 | PROPRIETARY 03 25 | PROPRIETARY 03 25 | PROPRIETARY 03

26 | PROPRIETARY 04 26 | PROPRIETARY 04 26 | PROPRIETARY 04

27 | PROPRIETARY 05 27 | PROPRIETARY 05 27 | PROPRIETARY 05

28 | PROPRIETARY 06 28 | PROPRIETARY 06 28 | PROPRIETARY 06

29 | PROPRIETARY 07 29 | PROPRIETARY 07 29 | PROPRIETARY 07

30 | PROPRIETARY 08 30 | PROPRIETARY 08 30 | PROPRIETARY 08

31 | PROPRIETARY 09 31 | PROPRIETARY 09 31 | PROPRIETARY 09

32 | PROPRIETARY 10 32 | PROPRIETARY 10 32 | PROPRIETARY 10

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

Section 3, Chapter 3
Page 2
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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 ACCUM.
PLAYS JACKPOT EARNINGS
TOURNAMENT NET ACCUM.
PLAYS EARNINGS TOUR EARNINGS
TOTAL ACCUM. TOTAL ACCUM.
QUALIFYING PLAYS PLAYS JACKPOT
TOTAL ACCUM.
GAME EARNINGS TOUR. PLAYS # TOURNAMENTS
TOTAL ACCUM.
TOUR. EARNINGS QUALIFYING PLAYS

STARTING METER Readin

&)

AUDITOR’S NAME :

CURRENT METER Reading :

STARTING METER Date (MM/DD/YR) :
CPU Version :

DISPL

AY Version :

AUDIT Date (MM/DD/YR) :
i 0 L

CURRENT VOLUME SETT

2 2

GAME LOCATION NAME :

TOTAL ACCUM.

PLAYS JACKPOT EARNINGS
TOURNAMENT NET ACCUM.

PLAYS EARNINGS TOUR EARNINGS
TOTAL ACCUM. TOTAL ACCUM.
QUALIFYING PLAYS PLAYS JACKPOT

TOTAL ACCUM.

GAME EARNINGS TOUR. PLAYS # TOURNAMENTS
TOTAL ACCUM.

TOUR. EARNINGS QUALIFYING PLAYS

STARTING METER Readin

&)

AUDITOR’S NAME :

CURRENT METER Reading :

STARTING METER Date (MM/DD/YR) :
CPU Version :

DISPL

AY Version :

AUDIT Date (MM/DD/YR) :
i 0 L

CURRENT VOLUME SETT

2 2

GAME LOCATION NAME :

TOTAL ACCUM.

PLAYS JACKPOT EARNINGS
TOURNAMENT NET ACCUM.

PLAYS EARNINGS TOUR EARNINGS
TOTAL ACCUM. TOTAL ACCUM.
QUALIFYING PLAYS PLAYS JACKPOT

TOTAL ACCUM.

GAME EARNINGS TOUR. PLAYS # TOURNAMENTS
TOTAL ACCUM.

TOUR. EARNINGS QUALIFYING PLAYS

STARTING METER Readin

&)

AUDITOR’S NAME :

STARTING METER Date (MM/DD/YR) :

CURRENT METER Reading :

DISPL

AY Version :

AUDIT Date (MM/DD/YR) : CPU Version :
i 0 L

CURRENT VOLUME SETT

2 2

GAME LOCATION NAME :

TOTAL ACCUM.

PLAYS JACKPOT EARNINGS
TOURNAMENT NET ACCUM.

PLAYS EARNINGS TOUR EARNINGS
TOTAL ACCUM. TOTAL ACCUM.
QUALIFYING PLAYS PLAYS JACKPOT

TOTAL ACCUM.

GAME EARNINGS TOUR. PLAYS # TOURNAMENTS
TOTAL ACCUM.

TOUR. EARNINGS QUALIFYING PLAYS




07O HIIJI.IETHEHTE MEMU[

STANDARD & FEATURE
ADJUSTMENT TABLES

€ 09§

44 kK STANDARD ADJUSTMENTS 01-55 &9 = & =+
Ne. ADJUSTMENT NAME DELAdLT Ne. ADJUSTMENT NAME oAty ordvRe
01 REPLAYTYPE AUTO 29 HIGH SCORE INITIALS 3 INITIALS
02* REPLAY PERCENTAGE 10% 30 FREE PLAY NO
03 REPLAY AWARD CREDIT 31 CUSTOM MESSAGE ON
04* REPLAY LEVELS 1: 20,000,000 32 FLASH LAMP POWER NORMAL
05 REPLAY BOOST YES 33 COIL PULSE POWER NORMAL
06 SPECIAL AWARD CREDIT 34 KNOCKER VOLUME NORMAL
07" SPECIAL PERCENTAGE 0% 35 GAME RESTART YES
08 FREE GAME LIMIT 05 36 BILL VALIDATOR NO
09* EXTRA BALL LIMIT 09 37| BKGRND MUSIC VOLUME 01
10| EXTRA BALL PERCENTAGE 25% 38 FREEZE TIME 0:09
11 GAME PRICING USA5 39| UK POST SAVE ENABLED NO
12 MATCH AWARD CREDIT 40 TIMED PLUNGER OFF
13* MATCH PERCENTAGE 9% M FLIPPER BALL LAUNCH DISABLED
14 BALLS PER GAME 03 42| COINDOOR BALL SAVER NO
15 TILT WARNINGS 01 43 COMPETITION MODE NO
16 CREDIT LIMIT 30 4 CONSOLATION BALL NO
17 ALLOW HIGH SCORES YES 45 FAST BOOT YES
18 |GRAND CHAMPION AWARDS 01 46 Q24 OPTION COIN METER
19| HIGH SCORE #1 AWARDS 01 47| TICKET DISP. INSTALLED NO
20| HIGH SCORE #2 AWARDS 00 48 | ALLOW PLAYER COMP. MODE YES
21| HIGH SCORE #3 AWARDS 00 49 TECH ALERT WARNING NEVER
22| HIGH SCORE #4 AWARDS 00 50 TEAM SCORES NO
23'| GRAND CHAMPION SCORE | 100,000,000 51 LOCATION ID 00
24'| DEFAULT HIGH SCORE #1 | 65,000,000 52 GAME ID 00
25'| DEFAULT HIGH SCORE #2 | 55,000,000 53 FLIPPER ADJ 1 20
26| DEFAULT HIGH SCORE #3 | 50,000,000 54 FLIPPER ADJ 2 50
27*| DEFAULT HIGH SCORE #4 | 45,000,000 55 FLIPPER ADJ 3 3

28

HSTD RESET COUNT

2,000

sjuawysnipy

Note: Adjustments and/or variables are subject to change (with or without notice).

* Defaults are subject to change during production (especially 02, 04, 07, 09, 10, 13, 23-27 & 38).

FIIED TO ADJUSTMENTS MEHU[

FERTURE ADJUSTMEMTS

Note: If Game & Display ROMs other than USA are installed, along with the proper Dip Switch Settings, 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

" CUSTOM MESSACE

SHORTCUT TO STANDARD ADJUSTMENT 31.

A4 kK FEATURE ADJUSTMENTS 01-35 £ = & =H

Ne. ADJUSTMENT NAME DELAdLT Ne. ADJUSTMENT NAME oAty ord¥Re
01 BONUS CARRYOVER NO 17 QUICK STOP GOAL 01

02 POPS LIT GAME START 01 18 SUPERFAN GOAL 01

03 EXTRA BALL MEMORY YES 19 FUEL ONLY GOAL 01

04 CAR START POSITION 10 20 LAPS TO ESSES 30

05 GARAGE READY HITS 02 21 LAPS TO NEXT ESSES 25

06 FLAGS LIT G.START 02 22 SMART BALL SAVER YES

07 LOCK DIFFICULTY MODERATE 23 MODE TIME SECONDS 25

08 | RACE LTRS GAME START 01 24 MAX BALL SAVERS 1

09 RACE LTR ASSIST YES 25 TRACK SAVER YES

10| SPELL RACE GAME START 02 26 EMPTY LOCKS AT G.O. YES

11 FINAL PRACTICE GOAL 01 27 DISABLE TRACK NO

12 INFIELD PARTY GOAL 01 28 SPOT UNLIT SCANNER YES

13 FAST TURNS GOAL 01 29 TRACK ADJUST 1 00

14 TEST CAR GOAL o1 30 TRACK ADJUST 2 00

15

HAULER RIDE GOAL

01

16

TOUGH RACING GOAL

01

Section 3, Chapter 4
Page 38
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::;:;% Section 3 Chapter 4 of 7
Go To Adjustments Menu
Overview

The Portals™Service Menu System provides 90 Adjustments to vary Game Functions to customize for your
particular needs. The Adjustments are divided into 2 groups: e Standard Adjustments (01-55) and e Feature
Adjustments (01-35). 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.

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

Select and activate to:

ﬂ tH Movwve LEFT or RIGHT, select previous / next or
* * * ﬁ. move backwards / forwards.
DECREMENT (-) or INCREMENT (+) displayed
EE-E-Il! Em 11 :‘ :I:I value or seiecr!o;eoxrbusmexf. (+) display
MORE MORE PRE ourT HEL

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

selote e e 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 exita disg.'ag where no Mini-Ilcons are
available for selection, pressing any buiton 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)

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.

Standard Adjustments (01-55) 44k =+

To initiate, from the ADJUSTMENTS MENU, select the "S.P.1." Icon with either the Red "LEFT" or Green
5.RI "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-
=223 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.

(%]
-
c
[+
£
S
(<]
.3
=)
<<

Gec. 8

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).

o Select FIXED to give the é)layer 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 Replaz Award as the Score Threshold is reached. This Score Threshold will
automatically 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.  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 Percentaiqe 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 gr;gsinoaé ()Sggge 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.

01

REPLAY PERCENTAGE: Set between 01% - 50. Default is 10%. This Adjustment is required if Standard

02 " Adjustment 1 is set to AUTO or DYNAMIC.

Standard Adjustments 03-11 continued on the next page.

Go To
Adjustments Menu
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Standard Adjustments Continued. 44k —IH

5R 1 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.

*If 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: 20,000,00.
A "Drop-Down" Table appears showing Replay Level 1. Adjust the Replay Level between 10M - 9.99B

04 (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.
05 REPLAY BOOST: Setto YES or NO. Defaultis 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
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.

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.

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.

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.

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.

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.

GAME PRICING: There are two (2) methods available for Coin Switch Programming: Standard & Custom.

06

07

08

09

10

n
S 11
9 Set between USA 1 thru EURO 12 or CUSTOM. USA Factory Default Setting is USA 5.
W USA Standard Pricing Select Table
p~ N CPU/SOUND BOARD COUNTRY COIN MECHANISMS (SWITCHES) PRICING SCHEME Requires SPI
e— DIP SWITCH 300 SETTING COINS THRU ... SLOT: Number of Plays (Credits) for Price Amount Shown [K&JUReEILI))
C. SETTING OPTION(S) LEFT CENTER RIGHT See "Appendix J" for Coin Cards Examples & Info! [ETa g1 +1=13
QR BEH123 456 7 s
= o USA 1 .25 755-5400-01-Y
Ll o vivivivivvv]y 50 2/$ 75 | 3/$1.00 [gEZNrRY
3 .50 755-5400-02-Y
73 ‘50| For USA Defaults 6 & 7use:  ReER Tl NG
$.25 $1.00 $.25 50 5/$2.00 |755-5400-02 LI IIEIEY
/$ .50 [ 2/4 X 25¢ | 3/$1.00 Bill | qusedtop
1/$ .50 4 /$1.50 6 /$2.00 GOEINTR: v
1/$ .50 3/%$1.00 755-5400-00-Y
1/$1.00 755-5400-07-Y

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 page). 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 display, select & activate the ">>" Mini-Icon to advance and "lock-in" the change (display will momentarily flash

QUEST INSTALLED).

If CUSTOM is selected {_apé)ears in display), after selecting & activating any Mini-Icon (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.

Examples :

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 requires 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 ($1.00) provides 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 | 4TH Example 1 Com: | “come | come | come | cagm: | s | 2o | BONS | BRMS | Eo. | Come | com | com
e | s100 | 25 |notusea] 1/50¢ | 2/75¢ [3/$1.00] 3 [12 | 3 [ 1 [ 4 [ 0o | o | o [ o1 [4]1]1
Coin Mechanisms Used Pricing Scheme Desired [ PULSES | PULSES | PULSES | PULSE | PULSES | PULSES | PULSES | CREDITS | CREDITS|| CLICK | CLICKS | CLICK | CLICK
Standard Adjustment 11, Custom Pricing, continued on the next page.
Section 3, Chapter 4 Go To
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@, Standard Adjustment 11 Continued. A4 FH —H
1 STANDARD ADJUSTMENT NAME: Definition

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.

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

me | st | e |notusea] 1/50¢ [ 2/75¢ [7/$2.00f 8 | 12| 83 [ 1 | 4 [ 24 [ 0 | 1 [ o |1 ][4 1|1
Coin Mechanisms Used I Pricing Scheme Desired ] PULSES | PULSES | PULSES | PULSE | 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 everK 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 I Example 3 COIN: | COIN: | COIN: | COIN: | CREDIT:| 1: 2: 1: 2. | COIN: | COIN: | COIN: | COIN:

e | st | 2 |notused] 1/25¢ [6/$1.00]13/$2.00] 5 [ 20| 5 | o | 4 | 20 | 40 | 1 ol 1[4 17]1

Coin Mechanisms Used I Pricing Scheme Desired ] PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDIT | 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.

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:

o | sp | &1 | 2o f1/30p [2/50p [ 5.1 | 1 | 6 |15 23 [ 0o [ oo |[of]1]|4]1]1
Coin Mechanisms Used Pricing Scheme Desired ] PULSE | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDITS | CREDITS] CLICK | CLICKS | CLICK | CLICK

International (non-Euro) Standard Pricing Select Table

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 [K&UReEILIC))
SETTING OPTION(S) LEFT CENTER RIGHT See "Appendix J" for Coin Cards Examples & Info! =ETa8NT01\o =g
- )
ON |A| |AlA Australia 1 i 1 /$A1 3 /$A2 755-5406-00-Y
ore| vl | [Wwww] Australiaa Ml 20¢ | SA1 | $A2 1/$A1 (Side 1)
Pos. 4 6 8
ON A A 755-5400-00-Y
orF vIviviviviy Canada ICan$.25 Can$.25| Can$1 | Can$2 I 1/50¢ 2 /75¢ 3/ Can$1 01 or-02-Y

755-5410-00-Y
(2-Sided)

o _AlAl A Croatia I 1 kuna | 2kuna | 5kuna I 1/3 kuna 2 /5 kuna

OFF | W V| VVV

Pos. a

ov Al | A Denmark 1 1/3DKr | 2/5DKr 755-5402-00-Y
orr| |w|w| |v|v|v|v] Denmark2 i 1DKr | 5DKr | 10 DKr | 20 DKr i 1/2DKr | _3/5DKr_| 7/10 DKr
81 2 3 4 5 6 7 8

Adjustments

oN |A| |A| |A Japan 1 ! 100¥ 100¥ ! 1/100¥ (\)
ore| |v| |v| |w|w|v| Japan2 1/100¥ | 3/200¥% | (2:Sided) | ¢
Pos. 4 6 3
QD
o [AlA|A| [Aa . 755-5400-06-Y
orF vl Wvlv Middle East I token token I 1 /1 token (@)
-
oN A New Zealand 18 ¢, $NZ2 i 1 /$NZ1 755-5406-00-Y
orrlv|v|v|w| [w|w|¥[NewZealand2 1 /$NZ1 3/3NZ2 | (Side 2)
Pos. 4 6 3
ON| |A| |A Norway 1 1/10 NKr 755-5403-01-Y
orr|v| |v| |v|v|v|w[ Norway2 i 10NKr ] 5NKr | 20 NKr 110 NKr | 3/20 NKr |
3 5 6 7 8
E Es=s Russia I 10 Ruble| 5 Ruble | 1 Ruble I 1 /5 Rubles xf;g%:éegﬂlslqugggpc;g? be 75?;’;:;;;)-
3 5 6 8
Al [A . 755-5409-01-Y
South Africa I 50¢c R1 R2 R5 I 1/R2 (2-Sided)
on|AlA] Al | | | | Swedend 110 SKr | 2/15 SKr_|_3/20 SKr
oFF v| |v|v|v|v[ Sweden?2 i 1SKr | 5SKr | 10 SKr 1/5 SKr (2-Sided)
81 2 3 45 6 7 8
oN AlA . 755-5412-00-Y
off |w|w|w vivly Taiwan I TWD10 TWD10 I 1/TWD10 (used Side 1)
Pos. 4 6 3
ON AA Switzerland 1 1/1 SwF 6 /5 SWF 755-5405-00-Y
oe|wv| | |v|v|v|v]Switzerland 2 i 1SwF | 25wk | 55wk i 1A SWE | 3/2SwF | 9/5Swr IR
k81 2 3456 7 8 LEFT _CENTER _RIGHT UK also utilizes the 5th Coin Slot Switch (not available with Custom Pricing).
ON| |AAA UK 1 3 /81 7 /82 755-5407-00-Y
orrlw] | [ [wiv]wlw UK 2 4/81 755.5407-01-Y *
UK 3 1 /50p 5 /82 755-5407-01
10p 50p £1 20p £2 /300 1781 755.5407-01-Y *
1/€1 3 /82 755-5407-01
3 / £2 *use blank side 755-5407-01-Y *

Note: The Country Setting Option above noted with "«" & "»" denotes the Factory Default Setting (subject to change).
Standard Adjustment 11, Custom Pricing, and Std. Adj. 12-17 continued on the next page.
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STANDARD ADJUSTMENT NAME: Definition

Euro 1-12 Summary & International (Euro) Standard Pricing Select Table

Requires SPI
Coin Card(s)
Part Number

CPU/SOUND BOARD COUNTRY COIN MECHANISMS (SWITCHES) PRICING SCHEME
DIP SWITCH 300 SETTING COINS THRU ... SLOT: Number of Plays (Credits) for Price Amount Shown
SETTING OPTION(S) LEFT CENTER RIGHT See "Appendix J" for Coin Cards Examples & Info!
81 2 345 6 7 8
oNn |S|E|E[B|E|L|O|W Euro 1 1/€.50
orr [S[E[T[T[1[N[G[S| Euro2 1/€50 | 5/€2.00
Euro 1-12 are alternate settings for Euro 3 1/€.50 3/€1.00
countries using the Euro: Euro 4 1 /€50 6 /€2OO
e e e D o Euro optional 1/€.50 3 /€1.00 7 /€2.00
Pleaso remerber to use your Euro €50 | €1.00 | €2.00 | €.20 2 /€.50
! Euro 7 optional @ 1/€1.00 5 /€4.00
Euro 8 1/€1.00 3 /€2.00
Euro 9 1/€1.00 2 /€1.50 3 /€2.00
Euro 10 1/€1.00 3 /€2.00 7 [€3.00
Euro 11 1/€1.00 4 /€2.00
Euro 12 2 /€1.00 9 /€4.00

755-5401-01-Y
755-5401-02-Y
755-5401-03-Y
755-5401-04-Y

755-5401-05-Y

755-5401-06-Y

755-5401-07-Y
755-5401-08-Y

755-5401-09-Y

755-5401-10-Y

755-5401-11-Y
755-5401-12-Y

For a different Euro Pricing Scheme (other than below default), scroll through Standard Adjustment 11: Euro 1-12 or CUSTOM?* for new
setting (reference above Euro 1-12 Summary). * Note: Unique Coin Door & Mech. for Germany, Italy & Portugal must use CUSTOM.

81 2 3456 78
ON |A

755-5401-01-Y

755-5401-08-Y

755-5401-01-Y
-02-Y or-04-Y

755-5401-06-Y

755-5401-01-Y
or-08-Y

755-5401-03-Y

755-5401-01-Y

Austria
o] WVIvvIvvI¥l  Euro 9 I €50 | €1.00 | €2.00 I 1/€1.00 | 2/€1.50
Pos. 4 6 3
on| A Belgium I I
ot lv] NVVIVIVY]  Euro 1 €50 | €1.00 | €2.00 1/€.50
ON |A| |A Finland
o] v] WIVWIVIYl Eures I €50 | €1.00 | €2.00 I 1/€1.00 | 3/€2.00
Pos. 2 b 8
ON| |AA France
orlvl | WvIvlvlvl Euro 10 I 050 € | 1,00€ | 2,00€ I 1/1,00€ | 3/2,00€
123456738
ON |A|A|A Germany 1 1/0,50¢
ore| | | |wlw|w[w|w| Germany2 [ <€0,50 | €1,00 | €2,00 1/0.50¢ | 5/€2.00
Germany 3 1/0,50¢ 6 /€2,00
Pos. 4
ON |A|A|A|A Greece
p= YWVl  Eure6 I €50 | €1.00 | €2.00 I 2 /€.50
ON A Italy 1 1/.50¢
or|vwvl [WIvlv [ ltaly2 i €.50 €50 i 1/€1.00 | 3/€2.00
Pos. 2 b 8
ON A Netherlands
orlvlv] WvIvIvlvl  Euro3 I €50 | €1.00 | €2.00 I 1/€50 | 3/£1.00
(P81 2 3 45 6 7 8
ON |A A
orr| |wivv| |[vwlw Portugal I €.50 €.50 I 1/€.50
Pos. 2 b 8
oN A Spain I I
oyl Wivl WIvlvl Euro3 €50 | €1.00 | €2.00 1/€50 | 3/£1.00

755-5401-03-Y

Note: The Country Setting Option above noted with "«" & "»" denotes the Factory Default Setting (subject to change).

12 MATCH AWARD: Set to CREDIT, TICKET* or TOKEN*. Default is CREDIT.

*If 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.

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. Defaultis YES. When set to YES if a player exceeds any 1 of

1

N

initials (or name) (see Standard Adjustment 29, High Score Initials).

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

Standard Adjustments 18-38 continued on the next page.
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18

Standard Adjustments Continued. 44k —IH

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).

19

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

20

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

21

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

22

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
100,000,000. Set the desired High Score Level to which Level 1 may be achieved. A score higher than

23 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.
24 DEFAULT HIGH SCORE #1: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is

65,000,000. Set the desired High Score Level to which Level 2 may be achieved. Read Std. Adj. 28.

25

DEFAULT HIGH SCORE #2: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
55,000,000. 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
50,000,000. 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
45,000,000. Set the desired High Score Level to which Level 5 may be achieved. Read Std. Adj. 28.

28

HSTD RESET COUNT: Set between 100 - 9,900 or OFF (increments of 100). Default is 2,000. HSTD
(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.

29

HIGH SCORE INITIALS: Set to 3 INITIALS or 10 LETTER. Default is 3 INITIALS. When setto 3
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.

31

CUSTOM 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.). This adjustment can be
accessed in two (2) ways by either selecting the "S.P.l." lcon 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.

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: Setto 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 (1 all the way on, 15 all the way off) while
keeping the Special Sound FX the same level.

3

=)

FREEZE TIME (BALL SAVE): Set to OFF, 0:01-0:15 or AUTO. Default is 0:09. 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.

Go To
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STANDARD ADJUSTMENT NAME: Definition

J 474 UKONLY J 4 4 F Dip Switch Must Be Set 4 4 # #
39 UK POST SAVE ENABLED: Setto 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.)

TIMED PLUNGER: Set to OFF or 0:15 - 1:00. Default is OFF. When set to 0:15 to 1:00, the plunger will
40 "Autoplunge" the ball (at the time set) when the ball is at the beginning of play, awaiting the skill shot by
the player.

FLIPPER BALL LAUNCH: Setto DISABLED, LEFT FLIPPER, RIGHT FLIPPER, EITHER FLIPPER or
41 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.

COINDOOR BALL SAVER: Setto YES or NO. Defaultis NO. When set to NO, this feature is not
42 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.

COMPETITION MODE: Setto YES or NO. Default is 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
43 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 NO. 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.

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.

Q24 OPTION: Set to 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.

€ 09§

TICKET DISP. INSTALLED: Setto YES or NO. Defaultis NO. This adjustment is required only for games
which have an optional Deltronics (DL-1275-2 PCB Style, SPI Part Nr. 515-7275-00) Ticket Dispenser
installed. Unique CPU Sound Bd. Dip Switch (Sw. 300) Setting required, changes the Default to YES.

ALLOW PLAYER COMP. MODE: Setto YES or NO. Default is 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. Waich 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.

TECH ALERT WARNING: A Portals™ Function. Review Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU,
Page 25, regarding Technician Alerts and its’ functions. Setto NEVER, POWERUP, COIN DOOR or
POWERUP AND COIN DOOR. Default is 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 thxe 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. (Wil not be affected by Factory Reset.)

53 FLIPPER ADJ 1: Set between 05 to 40. Default is 20. This adjustment sets the minimum fire time for a
flipper coil in milliseconds.

54 FLIPPER ADJ 2: Set between 40 to 60. Default is 50. This adjustment sets the maximum fire time for a
flipper coil in milliseconds.
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Section 3, Chapter 4
Page 44

Go To
Adjustments Menu




e, Standard Adjustments Continued. A4 FH —H

5R 1 STANDARD ADJUSTMENT NAME: Definition |

FLIPPER ADJ 3: Set between 0 to 10. Default is 3. This adjustment sets the amount of time to fire the coll
after the EOS switch is seen in milliseconds.

Standard Adjustments 53-55 Note: e Flippers will now fire when the button is pushed until the End-of-Stroke (EOS) Switch
closure is seen. When EQS is seen, continue firing for the amount of time in Std. Adj. 55. When this time is expired, if the
minimum time has not yet been met (Std. Adj. 53), then keep firing until it has. Otherwise switch to hold power. e If the flipper
has been firing and it reaches the maximum (Std. Adj. 54), then switch to hold power. o If the flipper caves-in (EOS re-closes)
while the button is still held, then refire the flipper at full power. Switch to hold power as soon as EQS is seen, no minimum
times are enforced in this situation. e If the flipper caves in several times on the same single flipper button press, then stop
refiring at full power and just stay at hold. e If the flipper fails to open the EOS switch several times, then assume it isn’t working
and fall back to a "safe" fire time so as not to burn up the coil.

VIR0 0000000000000 0000000000/04
Feature Adjustments (01-35) 44k =+

To initiate, from the ADJUSTMENTS MENU, select the "PRIX" Icon with either the Red "LEFT" or
FRI 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
WI|| 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.

deeseskskekskckkk Variables, Game Play, Rules, Settings and Explanation Subject to Change ik e sfeske ke

[N | FEATURE ADJUSTMENT NAME: Definition |

01 BONUS CARRYOVER : Setto YES or NO. Default is NO. Decides if the bonus X should be carried over
from ball to ball. DIFFICULTY: YES/YES/NO/NO/NO (EXTRA EASY TO EXTRA HARD)

POPS LIT GAME START : Set between 01 to 05. Default is 02. Sets the number of pop bumpers that will
02 be lit at game start. Choosing 4 will light 2 solid and set 1 blinking, choosing 5 will light 1 solid and set 2
blinking. DIFFICULTY: 3/2/2/1/0

03 EXTRA BALL MEMORY : Setto YES or NO. Default is NO. Allows the EXTRA BALL lit from the Garage
Award to carry over. DIFFICULTY: YES/YES/YES/NO/NO

04 CAR START POSITION : Set between 03 to 10. Default is 08. Chooses the starting position when the
player begins the game. DIFF: 4/6/8/10/10

GARAGE READY HITS : Set between 01 to 03. Default is 02. Chooses how many hits to the TEST CAR
are needed to light the Garage Award. DIFF: 1/1/2/2/3

FLAGS LIT GAME START : Set between 01 to 02. Default is 02. Chooses the number of Checkered Flags
lit at the start of a game. DIFF: 2/2/1/0/0

LOCK DIFFICULTY : Set to EX. EASY, EASY, MODERATE, HARD or EX. HARD. Defaultis MODERATE.
Determines how hard it is for a player to reach RACE MULTIBALL. At harder settings, the player may
need to qualify the lock each time to lock a ball. At easier settings, the player can reach multiball quicker.
DIFF: EASY/EASY/MEDIUM/HARD/HARD

RACE LTRS GAME START : Set between 01 to 03. Default is 01. Determines how many R-A-C-E letters
to light at game start. DIFF: 2/1/1/0/0

RACE LETTER ASSIST : Setto YES or NO. Default is YES. Setting Assist to "YES" helps the player by
lighting another "Spell R-A-C-E" lamp at the start of a new ball. This is helpful if novice players cannot hit
the drop targets to spot these lamps. This assist may also automatically add "Spell R-A-C-E" shots to the

Adjustments

05

06

Sec. 3

07

08

09 game at the start if it's been determined that players are not playing multiball enough. This will override
the next adjustment if necessary. If you do not want this behavior to happen, set this adjustment to "NO".
DIFF: YES/YES/YES/NO/NO

10 SPELL RACE AT GAME START : Set between 00 to 04. Default is 02. Determines how many "Spell

R-A-C-E" lamps are lit on the playfield at game start. DIFF: 4/2/2/1/0
FINAL PRACTICE GOAL : Set between 01 to 10. Default is 01. Sets the number of Final Practice

" Jackpots needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJ TO CHANGE
12 INFIELD PARTY GOAL : Set between 01 to 10. Default is 01. Sets the number of Infield Party Jackpots
needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE
13 FAST TURNS GOAL : Set between 01 to 10. Default is 01. Sets the number of Fast Turns Jackpots
needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE
14 TEST CAR GOAL : Set between 01 to 10. Default is 01. Sets the number of Test Car jackpots needed to
allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE
Feature Adjustments 15-35 continued on the next page.
Go To Section 3, Chapter 4
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FEATURE ADJUSTMENT NAME: Definition

HAULER RIDE GOAL : Set between 01 to 10. Default is 01. Sets the number of Hauler Ride jackpots
needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE

16 TOUGH RACING GOAL : Set between 01 to 10. Default is 01. Sets the number of Tough Racing Jackpots
needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE

15

17 QUICK STOP GOAL : Set between 01 to 10. Default is 01. Sets the number of Quick Stop Jackpots
needed to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE

SUPERFAN GOAL : Set between 01 to 10. Default is 01. Sets the number of Superfan Jackpots needed

18 to allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE

FUEL ONLY GOAL : Set between 01 to 10. Default is 01. Sets the number of Fuel Only Jackpots needed

19 "5 allow the Mode Bonus to be lit when the mode is over. DIFF: 1/1/1/1/1 SUBJECT TO CHANGE

LAPS TO ESSES : S et between 10 to 60. Default is 15. Sets the number of inner track laps needed to

20 "jight Esses the first time. DIFF: 10/12/15/20/25

LAPS TO NEXT ESSES : Set between 10 to 60. Default is 20. This number is added to LAPS TO ESSES

21 to determine the laps needed for the next Esses award. DIFF: 10/12/20/30/35

SMART BALL SAVER : Setto YES or NO. Defaultis YES. When set to "YES", the game will attempt to

22 get balls back onto the track faster when a ball saver is being used. DIFF: N/C

23 MODE TIME SECONDS : Set between 15 to 90. Default is 25. Determines the length of each of the
Garage modes. DIFF: 40/35/25/20/20

24 MAX BALL SAVERS : Set between 00 to 09. Default is 01. Sets the maximum number of ball savers
allowed in the game. DIFF: 3/2/1/0/0

TRACK SAVER : Setto YES or NO. Default is YES. If the ball comes off the racetrack, hits the Test Car,

25 and then drains, the game will give the ball back to the player if this is set to "YES". DIFF: N/C

EMPTY LOCKS AT GAMEOVER : Setto YES or NO. Default is YES. Setting to "YES" will kick all balls

26 out of the Pit Stop lock at the end of a game. DIFF: N/C

DISABLE TRACK : Setto YES or NO. Defaultis NO. If the Racetrack magnets or optos have become
27 damaged or are not operational, the game will try to compensate as best as it can. If you know the
Racetrack is not functional, setting this adjustment to "YES" will help the game compensate better and
more quickly, allowing your players to continue to enjoy the game. DIFF: N/C

SPOT UNLIT SCANNER : Setto YES or NO. Default is YES. If setto "YES", arriving in the Scanner eject
28 when it is not lit for an award will spot one more Checkered Flag standup, advancing the player toward a lit
Scanner. DIFF: YES/YES/YES/NO/NO

29 -30 TRACK ADJUST 1 & 2 : For Factory Service Use Only

31 -35 PROPRIETARY 1-5: For Factory Service Use Only

HITITITITITITIFIIIIIIIIIIIIIIAIAII Ly

RECD Custom Message

CIIE T To go directly to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select
kM= the "CUST MSG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons and press the Black
~==_=1 "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.

=[]

e EEaE
DRG] ALD IN5T |RESET| ToUR|oUT |PRi] PREU|oUTT]

1 TO R CUSTOM MESSACE

HITITITITIIIIIFIIIIIIIINIIIIRAIAII 4

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.

Section 3, Chapter 4
Page 46

Go To
Adjustments Menu




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
to 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 fo 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 T T ITITIIIIIIIII I I I I I I I I I I Iy
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

* * ﬁ ﬂ., A WARNING: A
Selection & activation of the
MORE MORE  PRE ouI HEL “Install Factory" Icon, will

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

2
<
-

(<]
£
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Sec. 3

change all Adjustments &
seicomsmpeeante "o eum tothe  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 exita disg.'ag where no Icons are
available for selection, pressing any buiton will exit the display.

GO TO INSTALLS MENU

After entering Portals™, the MAIN MENU now appears. Select the "INST" Icon in the MAIN MENU with
IHET 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 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| ERZY] FACT HARD &.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

Section 3, Chapter 5
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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
DCUT "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to programmers
choice. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the

'DCUT" Icon flashing.

Eth Install 3-Ball or 5-Ball

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

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

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

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

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" /con with either the Red "LEFT" or Green
FREEE "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT

FREE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the
"FREE" 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 flashing.

Film Star Reset

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

"STAR" Icon flashing.

ﬁ | nsta | | N ove I { g Note: This setting is recommended where local laws restrict certain game features.

To initiate, from the INSTALLS MENU, select the "NOV" Icon with either the Red "LEFT" or Green
Ml | "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

To initiate, from the INSTALLS MENU, select the "A.A.B" Icon with either the Red "LEFT" or Green

H.H.E "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED
s——==1 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)

s To initiate, from the INSTALLS MENU, select the "FACT" Icon with either the Red "LEFT" or Green

FRACT "RIGHT" Buttons and press the Black "ENTER" Button. A All Standard & Feature Adjustments
which were changed in the INSTALLS or ADJUSTMENTS MENU are returned to the Factory Defaults.

"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the

"FACT" Icon flashing.
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Overview of Standard Adjustment Changes upon selection of an Install:

ONLY THE STANDARD
=)
IN THE TABLES BELOW " EZ ERZY

= ERE S

&

EER

INSTALL

INSTALL

INSTALL INSTALL INSTALL

EXTRA

INSTALL INSTALL INSTALL

- STANDARD apiustmENT NAME
10 | EXTRA BALL PERCENTAGE

EASY

DIRECTORS
NORMAL HARD HARD curt 3-BALL 5-BALL

14 BALLS PER GAME 03 05
38 FREEZE TIME OFF 0:08 AUTO
AR AR SR % F.:.n-l

INSTALL INSTALL INSTALL
ADD-A-

NOVELTY BALL FACTORY
01 REPLAY TYPE NONE CAUTION! :
03 REPLAY AWARD EX.BALL | Upon selection of
04 REPLAY LEVELS NONE AT oY al
06 SPECIAL AWARD POINTS EX. BALL Standard & Feéture
08 FREE GAME LIMIT NO FREE.. | NOFREE.. | Adjustments which
09 EXTRA BALL LIMIT NO EXTRA... 09 meéf}gtigggrd 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 A
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 25,000,000 | 25,000,000
24| DEFAULT HIGH SCORE #1 20,000,000 | 20,000,000
25| DEFAULT HIGH SCORE #2 15,000,000 | 15,000,000
2 | DEFAULT HIGH SCORE #3 10,000,000 | 10,000,000 c -
27 | DEFAULT HIGH SCORE #4 5,000,000 | 5,000,000 * It Competition
30 FREE PLAY NO YES YES YES s’"ﬂ;‘;‘és“t”é‘é  Instal
35 GAME RESTART NO NO Factory to restore all
38 FREEZE TIME 0:10 Adjustments to the
22| COINDOOR BALL SAVER ** | (YES)** | (YES)" R e it
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.
*** |f Adjustment 43 is changed back to NO after this Install, the Competition Mode Install will be canceled (turned off).

FITITITIIIIFIIIIIIIIIININIIIIIIIAI L4

After selection an Install, go back to the Feature Adj. Menu and note the changes:

NLY THE FEATURE
USTMENTS LISTED

23
IN THE TABLES BELOW.

H.EJ EREY]

= ERE S

&

EER

INSTALL INSTALL
RA

INSTALL
NORMAL

INSTALL IEQTALL

XTRA

INSTALL INSTALL INSTALL

FEATURE apjusTmMENT NAME

EASY

DIRECTORS
(FACTORY) HARD HARD curt 3-BALL 5-BALL

01 BONUS CARRYOVER NO NO

02 POPS LIT GAME START 01 01

03 EXTRA BALL MEMORY YES YES

04 CAR START POSITION 10 10

05 GARAGE READY HITS 02 02

06 FLAGS LIT G.START 02 02

07 LOCK DIFFICULTY MODERATE MODERATE
08| RACE LTRS GAME START 01 01

09 RACE LTR ASSIST YES YES

10| SPELL RACE GAME START 02 02

... Feature Adjustment Menu Install Changes ... continued on the next page.
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After selection an Install, go back to the Feature Adj. Menu and note the changes:

8 8 9885
IN THE TABLES BELOW. n.E2 ER: FAC HAFK w.HD ol 3ER EER

INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL INSTALL

FEATURE apsusTment NaME ey EASY  (FACTORY)  HARD anp  CREUTS ggAll  5.BALL
1 FINAL PRACTICE GOAL 01 01
12 INFIELD PARTY GOAL 01 01
13 FAST TURNS GOAL 01 01
14 TEST CAR GOAL 01 01
15 HAULER RIDE GOAL 01 01
16 TOUGH RACING GOAL 01 01
17 QUICK STOP GOAL 01 01
18 SUPERFAN GOAL 01 01
19 FUEL ONLY GOAL 01 01
20 LAPS TO ESSES 30 30
21 LAPS TO NEXT ROAD 25 25
22 SMART BALL SAVER YES YES
23 MODE TIME SECONDS 25 25
24 MAX BALL SAVERS 1 1
25 TRACK SAVER YES YES
26 EMPTY LOCKS AT G.O. YES YES
27 DISABLE TRACK NO NO
28 SPOT UNLIT SCANNER YES YES

r N r ) |
ARE AFFECTED AS NOTED
N THE TABLES BELOW. FAY| FREE HONE STAR  MOU| AAE  FAC
] INSTALL  INSTALL  INSTALL

FEATURE apsusTMENT NAME Y,  HOME voverry  ADDIA- L oRy
01|  BONUS CARRYOVER CAUTION! -
02 POPS LIT GAME START Upon selection of
03 EXTRA BALL MEMORY In"sf—'t:gﬁ?/ct%ry i
u CAR START POSITION gtandard goFe)élt?Jre
05 GARAGE READY HITS Adjustments which
06 FLAGS LIT G.START mes';_e}gtiggg? in the
07 LOCK DIFFICULTY
08| RACE LTRS GAME START NEND TENTS od to
09 RACE LTR ASSIST the Factory Defaults
10| SPELL RACE GAME START 9‘_9%? the Agjustn;%nft
11| FINAL PRACTICE GOAL detats) oo
12 INFIELD PARTY GOAL
13 FAST TURNS GOAL
14 TEST CAR GOAL

15 HAULER RIDE GOAL

16 TOUGH RACING GOAL

17 QUICK STOP GOAL
18 SUPERFAN GOAL
19 FUEL ONLY GOAL
20 LAPS TO ESSES

21 LAPS TO NEXT ROAD

2 SMART BALL SAVER

23 MODE TIME SECONDS

24 MAX BALL SAVERS

25 TRACK SAVER
26 EMPTY LOCKS AT G.O.
27 DISABLE TRACK

28 SPOT UNLIT SCANNER

FITITIIIIIIIIIIIIIIIIIIIIIIIAIAAIAI L4

For how to RESET Audits (also can RESET High Scores, Credits or Reset All
Adjustments), see Section 3, Chapter 6, GO TO RESET MENU (next page).
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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.

TITTITITIIIIIIII I I I I I I I I I I I I I I I I Is4
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

* * ,ﬁ ﬁ A WARNING: A
As soon as any Reset Icon is
PRE ouI HEL

MORE MORE selected & activated, the
These non-selectable  Select and activate Select and activate Select and activate Informahon aSSOCIafed Wlfh

selote e e fo return to the to QUIT, exits & to view HELP the Reset lcon, 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.'ag 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
RESET with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same
—===21 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.

Reset Coin Audits

To initiate, from the RESET MENU, select the "COIN" /con with either the Red or Green Buttons and
press the Black Button. £A ONLY the Coin Audits (05-13) will be reset to zero (0), Factory Default
Settings. "REQ. INSTALLED" is indicated & returns to the RESET MENU with the "COIN" Icon flashing.

Go To Reset

ﬁ
=

ol

R ese 1, G ame A u d i 1, S Note: Coin Audits (05-13) & Software Meter Audit (14) will not be reset.

—
To initiate, from the RESET MENU, select the "AUD" Icon with either the Red or Green Buttons and
LD | Press the Black Button. £A ONLY the Game Audits (071-04) & Standard Audits (01-67) will be reset to
zero (0), Factory Default Settings. "REQUEST INSTALLED" is indicated and returns to the RESET
MENU with the "AUD" Icon flashing.

Sec. 3

=

Note: If these five (5) adjustments were not personally changed by you, the

H Factory Default Settings will be used (see Section 3, Chapter 4, GO TO
R es e* H lg h s cores ADJUSTMENTS MENU, Standard Adjustments 18-22).

To initiate, from the RESET MENU, select the "HSTD" Icon with either the Red or Green Buttons and
HETIH Press the Black Button. 4\ ONLY the High Scores will be reset to the current values. "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "HSTD" Icon flashing.

Reset Grand Champion

To initiate, from the RESET MENU, select the "GC" Icon with either the Red or Green Buttons and press
GC the Black Button. 4\ ONLY the Grand Champion Score will be reset to the current value. "REQUEST
== J INSTALLED" is indicated and returns to the RESET MENU with the "GC" /con flashing.

% Reset Credits

To initiate, from the RESET MENU, select the "CRED" Icon with either the Red or Green Buttons and
Ck E[] press the Black Button. £\ All Credits will be reset to zero (0), Factory Default Settings. "REQUEST
Ses=Z0 INSTALLED" is indicated and returns to the RESET MENU with the "CRED" Icon flashing.

=y, Note: To RESET ONLY the ADJUSTMENTS & INSTALLS (leaving all the Audits

F ac + or 9 R es e+ alone), see Section 3, Chapter 5, GO TO INSTALLS MENU(, Insta%l Factory.
20s! To initiate, from the RESET MENU, select the "FACT" Icon with either the Red or Green Buttons and
FALT) press the Black Button. £\ All Audits (except for Audit 14, Software Meter), all Adjustments and
~—=21 Installs will be reset to the Factory Default Settings. "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).

DiAG]| AUD | ADT JIHET NUE(CUI

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

RUD JH=TDM <C |CRE

From the RESET MENU, select any of the Icons ("COIN", "AUD", "HSTD", "GC", "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.

Important:

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
ADJUSTMENTS MENU).

w =L

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 - s

TOURNAMENT PINBALL SYSTEM ’ s rie IPUR I NE ‘
The Portals™ Service Menu System provides 6 Steps PRl ;..'i i {“i Do &8 Lo it

necessary to SET-UP, START, MONITOR and END -.am

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 I . .
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.

NN
The equipment & hardware consists of: BETA!171 ¥

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 ™).

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.

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

Select and activate to:

ﬂ LH Movwve LEFT or RIGHT, select previous / next or

move backwards / forwards.

* * i EE.E.'.! ﬁ' .E.".II.’ .?j l “DECREMENT (-) or INCREMENT (+) diisplayed
value or select previous / next.

HMOFE MOFE PRE ouI HEL

TP;CESE non-selectable  Select 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 lcons o 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 exita disg.'ag where no Mini-Ilcons are
available for selection, pressing any buiton will exit the display.

GO TO TOURNAMENT MENU (OPTIONAL USE ONLY)

After entering Portals™, the MAIN MENU now appears. Select the "TOUR" Icon in the MAIN MENU with
Tall 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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*** jusweudno}

0 TO TOURMAMENT MEHU [

A4 kM

TOURNAMENT ADJUSTMENTS 01-15 &9 =

TOURNAMENT
ADJUSTMENT TABLES

= H

Nr. ADJUSTMENT NAME oAby orouR. HN- ADJUSTMENT NAME DEiRhT orQUR.
01 CREDITS PER PLAY 02 09 AWARD TYPE CASH

02 JACKPOT BASE $20.00 10 SHOW PLAYER’S CASH YES

03 JACKPOT INCREMENT $00.50 1 TOURNAMENT TYPE BUMP N’ WIN

04 JACKPOT MAX. $2,500.00 12 BUMP N’ WIN BASE "varies"

05 CURRENT DATE/TIME JAN. 01,2004 12:00:00AM | | 13| BALLS PER TOURNAMENT 03

06 START DATE FEB. 01, 2004 12:00:00 AM | | 14 BNW DATE SENSITIVE YES

07 END DATE MARCH 01,2004 12:00:00 AM | | 15 BNW FIRST PLACE BUMP

08 # OF PRIZES 03 Note: Adjustments and/or variables are subject to change (with or without notice).

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.

&

P2

GO TO TOURHAMENT |

A4 kK SIGN MESSAGES A-B (ADJUSTMENTS 16-17) £ = & =+

ADJUSTMENT NAME
LOCATION MESSAGE

HITITITITITITIFIIIIIIIINIIIIIAIAII Ly

Nr.
17

ADJUSTMENT NAME
PRIZE MESSAGE

YOUR
SETTING

usA
DEFAULT
ON

USA YOUR
DEFAULT SETTING

ON

STARTING METER Reading : STARTING METER Date (MM/DD/YR) :  AUDITOR’S NAME : CURRENT VOLUME SETTING:
[ T 1 1 [O] | > > ) |
CURRENT METER Reading : AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :
[T [0 .
TOURNAMENT START DATE : TOURNAMENT END DATE :
See Adj. 06 & 07 above >> 0] o] |
TOURNAMENT AUDIT TABLE

TOURNAMENT AUDITS
01-14 £ = N 44 kK

]C0 T0 TOURHRMENT MENU G Audit definitions follow in this Chapter.

TIJI.IF.HFIHEHT AUDITS

TOTAL ACCUM.
PLAYS JACKPOT EARNINGS
TOURNAMENT NET ACCUM.

PLAYS UM EARNINGS TOUR EARNINGS
TOTAL ACCUM. TOTAL ACCUM.
QUALIFYING PLAYS PLAYS JACKPOT

TOTAL ACCUM.

GAME EARNINGS TOUR. PLAYS # TOURNAMENTS
TOTAL ACCUM.

TOUR. EARNINGS QUALIFYING PLAYS

Section 3, Chapter 7
Page 54
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g/ Tournament Adjustments (01-15) 44kK =+

=ET | Toinitiate, 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 ">>"
Mini-Icons 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-lcon 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".

JACKPOT INCREMENT : Set between $00.00 - $999,999.99 (increments of 1¢). Default is $00.50. Set

03 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 5
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". I
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. '-105
06 START DATE : Set the desired MONTH, DAY, YEAR, HOUR (AM/PM), MINUTE and SECOND. Defaultis [ad
FEB. 01, 2004 12:00:00 AM. 02

07 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):

Gec. 3

08 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% 54; Set to 04 4 Winners 40% (1) 20% (2) 20% (3) 20% §4§
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. Defaultis CASH. Select CASH for the
displays to represent the Prize Pool amount (based on Jackpot Base and Max.) in $Dollars. Select POINTS
09 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.

Above T-Adj. 9 determines how the Prize Pool is to be represented in the Attract Mode on both the Normal & top Beta-Brite® Displays.

10 SHOW PLAYER’S CASH : Setto YES or NO. Defaultis YES. When set to 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
title o title- the desired Bump N’ Win Tournament base score. Tournament Adj. 11 must be set to BUMP N’ WIN.
13 BALLS PER TOURNAMENT : This adjustment only affects TOURNAMENT GAMES. Set between 02 - 09.

Default is 03. Set the max. number of balls per game.
14 BNW DATE SENSITIVE : Setto YES or NO. Defaultis YES. When set to YES, the scores/criterion selected

are influenced by the Tournament End Date selected.

BNW FIRST PLACE : Set to BUMP or REPLACE. Defaultis BUMP. When set to BUMP, the 1st place player

15 is bumped to 2nd (and in-turn bumps remaining leaders down 1). When set to REPLACE, the 1st place
player is replaced by the new 1st place player (the other board leaders are therefore not bumped down).

Go To
Tournament Menu
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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 i e = = :
=TRT) .2iGHT Buttons and press the Black "ENTER" START TOURMAMEMT?
Button. The "START TOURNAMENT?" MENU appears with
the "NO" Mini-Icon flashing. If Set-Up (Tournament
Adjustments) was not completed OR the Tournament Audits
were not recorded from the prior Tournament, exit this Menu
by activating the "NO" Mini-Icon. If Set-Up was completed and the Tournament Audits were recorded, select and
activate the "YES" Mini-Icon. 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).

T Stop Tournament (select if no TIMEKEEPER is installed*)

* |If Timekeeper is NOT installed or you have to end
EHD the Tournament prematurely, use this Icon to end it. To
initiate, from the TOURNAMENT MENU, select the
"END" Icon with either the Red "LEFT" or Green "RIGHT"
Buttons and press the Black "ENTER" Button. The "END A1 iB
TOURNAMENT?" MENU appears with the "NO" Mini-Icon ! — -
flashing. If the Tournament was not completed, exit this Menu
by activating the "NO" Mini-Icon. If the Tournament was completed (the End Date set has passed), select and
activate the "YES" Mini-Icon. The Pinball Game is 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!

IT|

EMD TOLURMAMENT?

€ 09§

Tournament Prizes

To initiate, from the TOURNAMENT MENU, select the "PRIZ" Icon with either the Red "LEFT" or Green
FEIZ "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.

Tournament Audits (01-14) 44 kK

To initiate, from the TOURNAMENT MENU, select the "AUD" 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 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 01-14 are RESETONL Y ifa
Factory Reset is done (see Section 3, Chapter 6, GO TO RESET MENU). >>>> Tournament Audits 01-07 are
RESET ONLY if a new Tournament is started. >>>> Tournament Audits 07-14 are NOT RESET"*, they're
accumulative (totals accumulate since the first Tournament was played). *if no Factory Reset is done.

INr| | 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.

02 TOURNAMENT PLAYS : Provides the total number of Tournament Games played while a Tournament is
active (in progress).

TOTAL QUALIFYING PLAYS : Provides the total number of times a player qualified (invited to enter name).

*** jusweudno}

03

TOTAL GAME EARNINGS : Provides the total Gross Earnings accepted, while a Tournament is active (in
04 progress).
TOTAL TOUR. EARNINGS : Provides the total Tournament Earnings (Audit 04 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).

05

06

Tournament Audits 07-14 continued on the next page.

Go To
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Tournament Audits Continued. 44 kK

ALD || 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 NET EARNINGS : Provides the total Net Earnings (Gross Earnings less Prize Pool) while a Tournament is
active (in progress).

08 ACCUM. TOTAL PLAYS : Provides the accumulative total amount of Regular & Tournament Games played
since the first Tournament was played.

09 ACCUM. TOUR. PLAYS : Provides the accumulative total amount of Tournament Games played since the
first Tournament was played.

10 ACCUM. QUALIFYING PLAYS : Provides the accumulative total number of times a player qualified (invited
to enter name).

11 ACCUM. EARNINGS : Provides the total Gross Earnings accepted, since the first Tournament was played.

12 ACCUM. TOUR EARNINGS : Provides the accumulative total Tournament Game Earnings since the first
Tournament was played.

13 ACCUM. JACKPOT : Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the
first Tournament was played.

14 # TOURNAMENTS : Provides the number of Tournaments (not individual Tournament Games) since the
first Tournament was played.

2%/ Sign Messages A-B (Tournie Adj. 16-17) 44kH =+

H-E | To initiate, from the TOURNAMENT MENU, select the "A-B TEXT" Icon with either the Red "LEFT" or
TEX Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-Icons 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.

INr| | TOURNAMENT ADJUSTMENT NAME: Definition

LOCATION 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.). At the top left corner of the
Display, the letter A is indicated (blinking) in the first available position. Vary the letter(s) by operating the

16 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.

17 PRIZE MESSAGE : Set to ON, CHANGE or OFF. Defaultis ON. Procedure identical to Tournament
Adjustment 16, Location Message.

Tournament ...

Gec. 3

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: 10000 -0-0-DEl-lE
2 additional messages can be added by E] E] E] [i] E] E] E] Dfﬂlwm“’
using the Beta Brite® Remote. More details - [E<E]c:|j]oﬂ];[i]z[ﬂw[ﬂxﬂ]gﬂ]§ﬂ]§
in the TOPS™ Tournament Pinball System 53 = o
Kit Installation Manual (SP/ Part Number: s = 1-0:0.0:0-0-0-0C0:03

780-6011-01) provided in the Optional f W
§0-0-0-0-0-0-0-D:0E02
=
£

BETA!(/0

Tournament Kit (SPI Part Number: Z

PR,
=0l
—(l<{l <{H] | < = =1~ = =
<<= O

502-5011-00).

SEE YOUR PROGRAMMING MANUAL FOR
ADDITIONAL INSTRUCTIONS AND DISPLAY FEATURES.

HOW TO ENTER A MESSAGE:

Go To
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Which Switch is Which? Switch between chapters ...

Identifying switches. Find your switch in the Pink or Blue Pages. For playfield
switch location, see Pages 66-67. These pages identify the type, quantity used,

location and switch matrix number. You can also find your switch on the assembly * 180-5200-00
itself, by looking in Chapter 2, Drawings for Major Assemblies & Ramps; For views, see Page 82
see Page 81 to locate your assembly and page number. *180-5116-01

For views, see Pages 84-85
* 180-5178-00
*180-5179-00

For views, see Page 91
* 180-5057-00

For views, see Page 100

180-5010-01
1-5/8” Actuator
(Wire Gate Switch)

180-5119-02
Roller Actuator
(Ball Trough Switch

180-5010-04 and Special Applications)
1-1/4” Actuator SS-5GL2-FT
(Spinner Switch)

O O O O

Top View Telling your Left from your Right ... Top View

== S

Switch in Front View,
Wire Form (Acutuator)
Points P Right

Switch in Front View,
Wire Form (Acutuator)
- Points < Left

500-6227-02
(includes 180-5163-00)

Standard Force

500-6227-01
(includes 180-5163-00)

Standard Force

| | 500-6227-04 500-6227-03 | |
\o)ie (includes 180-5163-00) (includes 180-5163-00)
Light Force Light Force
(Roll-Over Switch, Right Style) (Roll-Over Switch, Left Style)
Light Force is indicated Light Force is indicated
with the switch mounting with the switch mounting
studs painted red.@ studs painted black.@
Standard Force remains Standard Force remains
the natural color of the — the natural color of the
plastic bracket. plastic bracket.
,,,,,, 180-5158-00
,,,,,, (Drop Target

""" Switch)
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ection 4

Chapter 1 of 2

Parts Identification & Location
(The Pink Pages)

Table of Contents & Overview

This section provides the
components in this Pinball Machine. These
BACKBOX, CABINE
Note Pages 70-80: All Posts, Nuts, Spacers, Rubber Parts, Sockets
and Bulbs shown are drawn Actual Size. Ifno quantity is shown, that
item is not used on this game (however, quantities and/or pan‘s may
change during production with or without notice).

groups:

art number and locations of most of the

arts are arranged in
& PLAYFIELD

Optional Kits available through your Distributor:
Pinball Location Maintenance Standard & Deluxe Kits!
See Pages 63 or 64 for Part Number & more info!

View Drawings for Major
Assemblies & Ramps,

in Section 4, Chapter 2 of 2
(Blue Pages), Pages 81-104.

Backbox
=g 2A= ﬂﬁ’ﬂrs

GRAN PRIX

S_peaker Panel

ety

S GRAND PRI 63

PIF - Gen. Parts bove)
l!—wmm Héi@

PIF - Gen. Paris (Below]

.@; % 435
'E\- =
pl
| & -
(B
‘ 2
F%’. I
I' PO f!
g i e

=

PIF - Switches...
= ::?Tl" !

Above)

=

Ralls

(Above)

utl ol efl

HI=

QJJ

Playfleld Metal Posts ...

F Ht .I‘ Lﬁ u!

Playfield - Hex Spacers
LR A L=

Parts Identification

& Location

PIF - Plastics Kit, & ... Sm. Sockets & Bulbs| ... Lg. Sockets&BuIbs
\\;r 1 !'.__O jEO=ER @D=
: “?’ e Pl 4 g gs y ':.. B | "E
V&N o o L S—4 -
g et | | (e L'E”'
E" ; o - LA ) 'J ‘
% o e B=" c‘j - ‘T\ & _.—' !ﬂ
78 cuo prfey
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Not sold as an assembly, order the individual part(s) actually required.
GRAND PRIX Pinball Backbox Assembly, 505-6002-91-91 (ltems 1-29)

% Item 20, E

Button

Hole Plug
(Black) is
the optional
ToPS™ Ac-
cess Hole;
if removing
for the
Optional
ToPS™ Kit,
save with
the game.

i [T
= 3
h-iE l‘

/@D

7

LT

-

v

Front View

The Backglass is Not Shown in
this Front View for clarity.

AP Take Note:

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

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

Associated
Parts (AP-)
listed in the
Parts Table on
the next page.

Right Side
Pivot Hinge

| Nr. | BACKBOX PARTS |QTY.| SPIPART Nr.

Nr. | BACKBOX PARTS |QTY.| SPIPARTNr. |

1  Backbox GRAND PRIX Screened NoParts  {  525-5631-17-91
Item 1 Note: Chrome T-Molding is installed and cannot be ordered separately.
2  PCB Metal Mounting Plate 1 535-5809-14

Item 2 is secured to Item 1 by: #8 X 1/2" SHWH AB (Zinc) (Qty. 13) (234-5101-00) and
#10 Washer 7/32" I.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
Iltems 3,4 & 5 are secured to Item 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™ Toumnament Serial Interface (TSI) Board 520-5220-00

#*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** Item 6B ToPS™ TSI Board.

7  Fluorescent Light Bracket Assy. Left 1 515-6545-00
Assembly Parts Included : 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

Assembly Parts Included : Fluorescent Light Bracket Right (535-7739-01), Lamp Holder*:*
(Self-Locking) (077-5214-00) and Starter Base (with Leads)*** (077-5213-00).

** secured by: #6-32 X 5/8" PPH MS (Sems) Zinc (Qty. 1) (232-5203-00)

wxk gacured 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)

165-5061-00

9  Fluorescent Tube 24" (F20T9CW) 1
10 Starter - Fluorescent (FS2 Light) 1 165-5011-01
11 Lock Mounting Plate 1 535-8128-01

12 Lock 5/8" Barrel, 3/4"g, 1.5" FlatCam {1 355-5055-00
Items 11-12 are secured by: #8 X 5/8" TP Torx T20 (Qty. 4) (237-5947-00)

Section 4, Chapter 1
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13 Ballast Mounting Plate 1 535-8657-00
14 Ballast CU45Z-W 1/2" Core 120v60Hz 13W {1 010-5015-00

Items 13 & 14 are secured to ltem 1 by: #6 X 5/8" SHWH AB (Zc) (Qty. 2) (234-5102-04)
EU /UK Only Ordering Note: Ballast, 5/8" Core 50/60 Hz (010-5015-01)

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 (231-5022-00), #10-24 Keps Nut (Qty. 2)
(240-5207-00), #10-24 X 2" CBSN (231-5045-00), #10-24 Keps Nut (240-5207-00) and
#10 Washer 7/32" ID X .5" OD X 1/16" (Qy. 5) (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. 23) (631-5000-00)

18 Fuse Description Decal (Generic) 1 820-6152-02
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
1

22* Backbox Date Label 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% Display Cable (Wiring Harness) 1 036-5454-00
26%* Zip Cable Tie (Screw Down Style) 3  040-5005-00

Item 26 is secured by: #8 X 7/8" PPH AB (Zinc) (Qty. 1/per) (232-5103-00)

27% Clamps: 1/4" (Do) 1/2", 3/4" & 1" (sSng) 11 040-5000-XX
Iltems 26-27 are secured by: #8 X 1/2" SHWH AB (Zc.) (Qty. 1/per) (234-5101-00) Replace
-XX with: 1/4" use -23 (Qty. 2); 1/2" use -06 (Qty. 1); 3/4" use -08 (Qty. 2); 1" use -09 (Qty. 6)

29%* Ground Strap (5") (by Item 12) 1  600-5006-05
30* Braided Wire (1.5)) 1 600-5001-00

Parts Identification
& Location



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

GRAND PRIX Pinball Speaker Panel Assy. for the Backbox, 515-6888-03-91 (ltems 1-14)

and Assoc. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (Items AP-A - AP-C)

NRNN

Take Note:

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

y 3
[o]

Ordering the complete
Speaker Panel Assembly,
515-6888-03 (Items 1-15)
will include all hardware.

Front View
(Broken View)

Side View (Laid Down)

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

(=)

[

| 1 1 I 3 “~,
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Nr. | SPEAKER PANEL PARTS  |QTY.| SPIPART Nr.

Nr. | SPEAKER PANEL PARTS  |QTY.| SPIPART Nr.

1  Speaker Panel (Black Wood) 1 525-5515-00

2 Dot Matrix Disp. Bd. Mounting Bracket 2  535-8368-01
Item 2 is secured to ltem 1 by: #8 X 5/8" SHWH AB (Green) (Qty. 4/per) (234-5102-04)

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" SHWH 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
(Qty. 1) (254-5008-04) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 1) (232-5200-00)

4  Static Shield (Steel Plate) 1 535-6437-00

Item 4 is secured to Iltem 2 by: 1/2" X 1/4" Hex Spacer #6-32 Tap (Qty. 4) (254-5008-03)
and #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2, on Left Side only) (232-5202-00)

5+ Edge Protector - SPGS-1 (on ltem 4) 1 545-5592-02
Ordering Note: "ltem 5" is sold in 12" length. Required: .67 Ft.
6 Display Controller Board FCc-FEB98 1 520-5055-03
7 RF Shield 1 820-5092-00

Items 6 & 7 are secured to Iltem 4 by: 1/2" X 5/16" X .144 1D Spcr. (Qty. 3) (254-5014-00),
#6-32 X 3/4" PPH MS (Sems) Zinc (Qty. 3) (237-5504-00), 1/2" X 1/4" Hex Spacer #6-32
(Qty. 1) (254-5008-03) and #6-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5200-00)

8* Ground Strap (25") (on ltems 4, 6, 12) 4 600-5006-25
9# Ribbon Cable, 14-Pin 036-5260-00

Item 9 Note: The 14-Pin cable connects the Dot Matrix Disp. Bd. to the Disp. Controller Bd.

10* Foam 3/16" Thk. X 1/4" X 36" 6 626-5026-00

Above Item 10 is self-adhesive. Located behind Item 3. Sold in 12" Lengths only.

11 Plastic Shield (Display Cover) 1 545-5884-00
Item 11 is secured to Item 2 by: #6 X 3/8" SHWH AB (Zinc) (Qty. 8) (234-5000-00)

12 Speaker (Shid.) 4" 8Q MG Elec #4060SH 2  031-5004-01
13 Speaker Grill (Chrome w/no Artwork) 2  535-8081-04

Parts Identification
& Location

14 Speaker Panel Hook Bracket 2 535-7009-02
Items 12, 13 & 14 are secured by: #8 X 5/8" SHWH AB (Green) (Item 12: (Qty. 4/per);
Item 13: (Qty. 4/per); ltem 14: (Qty. 2/per) (234-5102-04)

The Associated Parts AP-A thru AP-C are also noted in the Backbox
Assembly drawings on the previous page.

ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR. PANEL ASSY’S.

Nr. | ASSOCIATED PARTS |QTY.| SPIPART Nr.

Ap-A1 Clear Backglass 25.906" X 19.187" 1 660-5038-02
AP-A2 GRAND PRIX Film Art* 1 830-5291-00
AP-A3 Top Plastic Channel - 26" 1 545-5018-15
AP-A4 Bottom Plastic Lift Channel - 26-1/16" {1  545-5021-01

AP-A5 Plastic Edging (Left/Right) - 18-1/8" 2 B45-5018-14
Items AP-A3, -A4 & -A5 are secured to AP-A1 by: Taple (Double-Sided), 12" (Qty. 1)
(626-5005-00) Note: Only 6" required, sold in 12" lengths only.

535-7999-00

AP-B Pivot Hinge Left 1

AP-C Pivot Hinge Right 1 535-7999-01
Items AP-B & AP-C are secured to Backbox by: 1/4"-20 X 1-1/4" C.B. Sq. Neck (Qty. 4)
(231-5003-00), 1/4"-20 Flange Nut (Qty. 4) (240-5300-00) and
Fend Washer 1/4" I.D. X 1" O.D. (Qty. 1) (242-5009-00)
Items AP-B & AP-C are secured to Cabinet by: Spacer Hex Nut 1/2" O.D. - 1/4-20 X 1/2"
TD (Black) (Qty. 1/per) (254-5042-00), Nylon Spacer (Black) (Qty. 1/per) (242-5084-00),
1/4-20 X 1/2" Carriage Bolt Sq. Neck (Black) (Qty. 1/per) (231-5072-00), Fend Washer 1/4"
1.D.X 1" O.D. (Qty. 1/per) (242-5009-00) and 1/4"-20 Flange Nut (Qty. 1/per) (240-5300-00)
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Enlarged view

of Item 19 inside the

Coin Door (ltem 17).

Buttons, Bracket & Decal sold separately.
For usage, see Portals Service Menu Introduction, Section 3,

Chapter 1, Page 8. s
Take Note: [12]

Item 11, Button Hole
Plug (BIk) is the
Optional Tournie Button
Access Hole. If
removing for
the Optional
Tournament Button,
save with the game.

Cabinet - Parts [} & Switches [ ]

For Backbox Parts see
the previous two pages.

L—

Item 32F
(Power On/Off Switch)
is located under the Cabinet
(Front Right) directly below the

Power Box. @
«E Item 2 Ordering Note:

Leg comes with Leveler.
Qty. 4

-

Leveler can be purchased
separately. Leg cannot
be ordered WITHOUT
Leveler (see Parts Table
below, Item 2).

View of the Coin
Door (Item 17) open.

Take Note:

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

Legend Note: Items noted with a
black square [l are Cabinet Parts.
ltems noted with a white square []
are Switches.

Nr. | CABINET PARTS |QTY.| SPIPART Nr.

Nr. | CAB. PARTS & SWITCHES |QTY.| SPIPART Nr. F’

1  GRND PRIX Screened Cab. (No Parts) 525-5395-15P-91

2  Black Leg with Leveler Asm. 4 500-5921-50
ltem 2 is secured by: Leg Bolt Back Plate (535-5703-00) and Leg Bolt 3/8" X 16 X 2-1/2"
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 Item 25 on the Next Page.

#  Diode Terminal Strip 2-Lug 810)Isolated {1  055-5203-00
Note: 1N4004 Diodes (112-5003-00) are used in all Diode applications.

4%  #555 Wedge Base Bulb (Clear) 1  165-5002-00
Item 4 is included with Item 3, for just a replacement Bulb use the above number.

5  Ball Shooter (Plunger) Assembly 1 500-6146-00-04N
FOR A BREAKDOWN OF PARTS SEE: Sec. 4, Chp. 2, Drawings for ... A blie

6 Flipper Button (Red) Assembly 2 500-5026-32
ltem 6 is secured by: Pal Nut for Flipper Button (Metal) (Qty. 2/per) (240-5003-01) and
is fitted with: O-Ring 11/32" X 7/32" X 1/16" (Qty. 1/per) (545-5850-00) Item 6 DOES NOT
include the Switch Asm. FOR SWITCH ONLY see ltem 23 on the Next Page.

7  Rear Glass Channel 20-3/8" Length 1 545-5038-00
8 Plastic Channel 42-5/8" Lg. (Left/Rt.) 2 545-5017-00
9L Side Armor (Left) with Button Guard 1 B35-9596-00
9R Side Armor (Right) with Button Guard 4 535-9596-01

Items 9L & 9R are secured @ front & side by: Pem Stud 1/4 X 1" Flange Head Black (Qty.
1/per) (237-6116-01), 1/4-20 Flange Nut (Qty. 1/per) (240-5300-00) and #8 X 5/8" T20
Tamper Proof Black (Qty. 5/per) (237-5947-00); @ rear (backbox) by: #10-24 X 1" Sq. Neck
Carrg. Bolt Black (Qty. 1/per) (231-5021-00) and #10-24 Hex Nut (Qty. 1/per) (240-5202-00)
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10 Front Molding (Black) Sq. Button Hole 1 500-6882-00-00
Item 10 requires: Self-Adhesive Foam _Rubper 3/8" X 3/1 6:'JX 20-3/8" (3 Ft.) (626-5001-00).

Ordering Note : Can only be used in with new L Asm. 500-6881-00 (Item 21)

114 Button Square Hole Plug (Black) 1 500-6883-00
12 P/F Glass (Tmprd.) 21" X 43" X 3/16" {1 660-5001-00
13 Hex Key Allen Wrench 5/16" 1 777-0001-00
14 Corrugated Tubing Black 1"o X 2.6’ Lg. 1  605-5008-03

Above Item 14 covers the Cables Wiring Harnesses going into the Backbox from the Cab.

15 #1 Roto Lock Male (R2-0055-02) 1 355-5006-01
Item 15 is secured by: #10-24 X 1-3/4" Carr. Bolt Sq. Neck (Qty. 2) (231-5022-00), #10-24
N.S. Nut (Qty. 2) (240-5206-00) and #10 Washer 7/32" X .5" X 1/16" (Qty. 2) (242-5003-00)

16 #1 Roto Lock Female (on Backbox) 1  355-5006-02

17 Coin Door (with Validator) USA only 1 500-5018-172

Item 17 is secured by: 1/4"-20 X 1-1/4" Carriage Bolt Sq. Neck (Qty. 4) (231-5003-00)
1/4"-20 Flange Nut (Qty. 4) (240-5300-00) and Fend Washer 1/4" .D. X 1" O.D. (Qty. 3)
(242-5009-00) Note: For Coin Door other than USA call Technical Support for SPI Part Nr.

Coin Door Sw. (USA) (Happ Control) 2 180-5024-01

1 8 ALT. SWITCHES 18: Coin Door Switch (USA) (Coin Control) (180-5024-00)
18J: Coin Door Switch ( ¥ Japan) (180-5091-00)
Bracket for below Portals™ Switches 1 535-6860-03
1 9 SWITCHES 19B: Push-Button Portals™ Switch (Black) (180-5192-00)

19R: Push-Button Portals™ Switch (Red) (180-5192-02)
19G: Push-Button Portals™ Switch ( ) (180-5192-04)

Ordering Note: Securing hardware for switches included. For Decal Kit, see Page 69.
Parts Table & Views continue on the next page.

Parts Identification
& Location



<+

Qty. 1
per side

Enlarged Inside Cabinet View of
Items 3, 4 & 25, Start Button
Start Button Switch (Bulb inside)

Enlarged 5
Inside ‘%&

Cabinet

View of N

Items 6 & 23, ‘-et
Flipper Button —
and Flipper

Switch (Stack)

Single

Enlarged Inside Cabinet View
of Item 27 (27A, 27B, 27C & 27D),
Plumb Bob Tilt Switch.

Enlarged Inside Cabinet View of
Items 32 (Items 32A, 32D & 32E)
Power Box, Service Outlet, Fuse
Holder & Fuse

il

\

Always keep your
Service Game Manual
in the Game Cabinet
so you’ll always know
where it’s at!

Thumb-Screw
included with
Plumb Bob only.

Take Note:

— Legend Note: Items noted with a black
= square [l are Cabinet Parts. Items noted
'/ with a white square [_| are Switches.

|QTY.| SPIPART Nr.

Nr. | CAB. PARTS & SWITCHES

Nr. | CAB. PARTS & SWITCHES |QTY.| SPIPART Nr.

Parts Table & Views continue on the previous page.

20 Power Interlock-Memory Protect Switch Asm. 1 500-5808-00

Assembly Parts Included : Mounting Bracket (535-6958-00), Power Interlock (Playfield)
Switch (TOP) (180-5136-00) and Memory Protect Switch (BOTTOM) (180-5000-01)
Item 20 is secured to Cabinet by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

21 Front Molding Lockdown Asm. 1 500-6881-00

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 1/2" SHWH AB Zinc (Qty. 1) (234-5101-00) and

#10 Washer 7/32" ID X 1/2" OD X 1/16" (Qty. 1) (242-5003-00)

22 Lockdown Spring (connected to handle) 1 265-5008-00
23 Flipper Switch Single (Paliney Contact) 2 500-6889-01
Assembly Parts Included : Flipper Switch Stack Single (Paliney Contact) (180-5160-01)

and Capacitor - Ceramic .05 Mfd 25 volt (130-5001-00)
Item 23 is secured to Cabinet by: #6 X 1-1/4 SHWH AB (Zinc) (Qty. 2/per) (237-5959-00)

25 Start Button Switch (ONLY) 1 180-5174-00

26 Girills 2-1/2" X 18" (on Back & Bottom) 2 545-5072-02

27 Plumb Bob Tilt Switch (made up of 4 individual parts)
27A  Bracket for Hanger Wire 1 535-5221-00
27B  Hanger Wire 1 535-5319-02
27C Contact Wire Form 1 535-7563-01
27D Plumb Bob Weight (includes Thumb-Screw) 1 535-5029-00
Item 27A is secured to Cabinet by: #8 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00)
28L Slide & Pivot Support Bracket (Left) 1 535-5989-00
28R Slide & Pivot Support Bracket (Right) 1 535-5990-00

Items 28L & 28R are secured by: #10-24 X 1-1/4" Carriage Bolt Square Neck Black
(3/per) (231-5012-00) and #10-24 KEPS Nut (3/per) (240-5207-00)
010-5012-01

29 Transformer 5.7v AC (with Ballast Winding) 1
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 (Qty. 4) (244-5000-00)

545-5072-03

30 Speaker Grill 7" X 7" 1

Parts Identification
& Location

31 Speaker 8" g Round 8010 4Q 1 031-5007-00
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 Assembly 1 515-5360-07
Assembly Parts Included : Power Box (No Parts) Mounting Frame (535-5932-00),
Line Filter (150-5000-00), Varistor* TNR159211KM (Domestic) (150-5001-00), Varistor
TRM15G431KM (Euro) (150-5002-00), On/Off Switch Bracket (535-8318-00), Power Box
Decal (820-6123-03) and the following (noted in pictures above):
32A  Service Outlet (for USA) 1 180-5008-01
32B Line Cord 10’ ROJ 3" & Ring Terminal 1 034-5000-10
32C Recessed (Black) Cup (rear of Cab.) 1 545-5122-00
Snap Bushing 9/16" (White) 1 280-5001-01
32D Fuse 8 Amp 250v Slo-Blo (Domestic) 1 200-5000-05
Fuse 5 Amp 250v Slo-Blo (Foreign) (2) (200-5003-00)
32E Fuse Holder 205-5001-00
32F  Switch, On/Off Rocker APEMR2101C5NBB 1 180-5001-03
33 Cash Box Plastic Bottom 1 545-5090-00
34 Cash Box Cover (Validator) 1 535-5013-03
Cash Box Lock Bracket (U-Wire) 1 535-7562-00
Item 35 is secured by: #8 X 3/4 PFH (Zinc) (Qty. 2) (237-5822-00)
36 Large Hair-Pin Clip 1 535-7772-00
37 38/4" Clamp (Single) 11 040-5000-08

Items 26-27 are secured to ltem 1 by: #8 X 1/2" SHWH AB (Zc.) (Qty. 1/per) (234-5101-00)
38 Zip Cable Tie (Screw Down Style) 3 040-5005-00
Item 38 is secured by: #8 X 7/8" PPH AB (Zinc) (Qty. 1/per) (232-5103-00)

39+ Meter +12v DC with Bracket optional 0  G-0053-013-102

401 Meter +12v DC No Bracket optional 0 G-0053-013-102A

t Meters (Diode included) are optional and were not included in this Pinball Machine
(each optional meter is sold separately). More infori ? Call Technical

pport.
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P/F Top - Misc. Parts [ ] and Brackets

| Nr. | THE PLAYFIELD |QTY.| SPIPARTNr. |
P/F Screened w/ Inserts & NO Parts 1 830-5100-91

pOgo]l |

PF P/F Complete w/ Inserts & ALL Parts {1  505-6004-91-91 I
2
| Nr. | MISC. PARTS (ABOVE) [QTY.| SPIPART Nr. |
1  Arch (Black) Unique This Game Only 1 535-9681-00

Item 1 is secured by: #10-32 X 5/16" PFH U/C MS (Zinc) (Qty. 2) (237-6013-00) and to
the P/F @ front tabs by: #8 X 1/2" SHWH AB (Zinc) (Qty. 3/per) (234-5101-00) For
Decals, see P/F Top - Plastics Kit, Decals & Mylar Kits, Page 69.

2 Instruction Card (USA) GRAND PRIX 755-5191-00-Y

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 755-5191-02-Y; German 755-5191-03-Y: ltalian 755-5191-04-Y; French 755-5191-05-Y

3A Coin Card (2-Sided) Yellow Stock 1  755-5400-00-Y
3B Coin Card (2-Sided) Yellow Stock 1  755-5400-02-Y

For Coin Card views, see below or Appendix J (back of manual).
Ordering Note: [f this is a non-US Game, Coin Card(s) Part Numbers provided will differ.
4  Mini-Mars Lite Cover (screw-0n) (Yel.) 2 550-5031-06

Item 4 is secured on Plastic by: #6-32 X 1/2" PPH MS (Sems) Zinc (Qty. 2) (232-5202-00)
and #6-32 Nylon Stop Nut (Qty. 2) (240-5005-00)

5  Bubble Level Assembly 1 500-6815-00 For Switches, see Playfield Top & Bottom
Assembly Parts Included : Level .8mm Empire #0224 (545-6001-01) or Level Mount - Switches (Above and Switches

(Below), Page 66.

For Roll-Under Gates, see Playfield Top -
Roll-Under Gates & Spinner, Page 67.

(545-6068-00). 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 X is secured to the wood rail by:
#6 X 1/2" HWH AB (Zinc) Red (Qty. 2) (234-5001-02)

=208

6 Pinball (Steel) 1 g 6 260-5000-00 For Plastics & Decals, see Playfield Top -
7% Plug-Cap (3/16") Black Plastic 0  545-5232-01 & Wylr ite, Pago 60, e

Note: Item 7 should plug hole if a Center Post (@ Drain) is used, then removed.

Nr. | MISC. BRACKETS (ABOVE) |QTY.| SPIPARTNr. |
8  Bracket, Ball Trough Stop 1 535-9743-00

Item 8 is secured above the Playfield in front of the Coil Mounting Bracket of the 4-Ball
Trough (ltem 2, Page 83) by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 2) (234-5001-02)

O® Bracket, Vertical Plastic Mounting 2 535-8941-00
Note: Joins Plastics 830-6035-06 + 830-6036-35
10® Bracket, Vertical Plastic Mounting 9 535-8941-04

11® Bracket Long, Plastic Cover Mounting  q 535-9744-00
Note: Joins Plastics 830-6035-11 + 830-6035-27, 830-6035-05 + 830-6035-18,
830-6047-19 + 830-6047-20 and 830-6036-31 + 830-6036-32 + 830-6036-33

Iltems 9®-11® are secured to each Plastic at hole by: Rivet, 1/8" o X 5/32" Long (Qty.
1/per) (249-5009-00) Replacement may require Rivet, 1/8" o X 3/16" Lg (Qty. 1/per)
(249-5001-00) and #6 Riveting Lock Washer (Qty. 1/per) (246-5000-00)

For Plastics (Screened & Clear), see P/F Top - Plastics Kit, Decals & Mylar Kits, Page 69.

12 Bracket, Ramp Mounting 2 515-6508-00
Item 12 is secured to the Wood Rails by: #6 X 1/2" PTH A (Zinc) (Qty. 2) 237-5809-00
13 Bracket, Playfield Hanger 2 535-8385-00

Item 13 is secured to the Playfield by: #8-32 X 7/8" HWH MS Zinc (Qty. 2/per)
(237-5890-00) and #8-32 T-Nut (Qty. 2/per) (240-5101-00)
14| Bracket, Back Panel Mounting (Left) 1 535-9645-00

14R Bracket, Back Panel Mounting (Right) {1 535-9645-01
Items 14L & 14R are secured above the Playfield by: #8-32 X 5/8" SHWH Ser. Swage
(Zinc) Wax (Qty. 2/per) (237-5975-03) and #8-32 T-Nut (Qty. 2/per) (240-5101-00)

For Back Panel & Parts, see Drawings for Major Assemblies & Ramps, Page 103.

15A Plate (Bracket) for the Newton Ball 1 535-9523-00

15B Bracket (Wire Form) Ball Retention 1 535-9522-00

Items 15A-15B are secured by: #8 Washer (Qty. 1/per) (242-5005-00) and
#8-32 Nylon Stop Nut (Qty. 1/per) (240-5102-00)

Optional Kits available through your Distributor:
Pinball Location Maintenance Standard Kit: 502-6002-91

Kit includes : 8 oz. Novus Wax #2 Fine (Red) (675-0003-01), Cloth, Rubber Rings (used

above playfield), Bulbs (Bulb quantities vary and is limited to 25 per type), Fuses (5/per type)
and 4 Pinballs. Note: Quanties, sizes and contents subject to change without notice.

Pinball Location Maintenance Deluxe Kit: 502-6003-91

Deluxe Kit includes : Pinball Location Maintenance Standard Kit as described plus a
quanity of Flipper Rebuild Kits. Note: Quantity varies which equals the same quantity of
flippers used in this game. €4 THIS GAME KIT INCLUDES (2 ) FLIPPER REBUILD KITS «

Take Note:
Legend Note:

Items noted with a white square [ ] are Misc. Parts (Above).
Items noted with a cyan square || are Misc. Brackets (Above).

See Appendix J at the back of this manual for all current
Cards (USA, Canada, Euro & Int’l) available through
Yyour distributor or download via our website
(see the back cover of this game manual).

Section 4, Chapter 1
Page 64
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Playfield Bottom - Miscellaneous Parts [ll and Brackets

|_Nr. | THE PLAYFIELD |QTY.| SPIPART Nr. |
P/F Screened w/ Inserts & NO Parts 1 830-5100-85
PF P/F Complete w/ Inserts & ALL Parts  {  505-6004-85-85

o | Nr. | MISC. PARTS (BELOW) |QTY.| SPIPARTNr. |
= 5 1 Insulation Fiche Paper (under Right Flipper) 1 545-5721-00
= 2 Diode Terminal Strip 2-Lug 810) Isolated 4 055-5203-00
ol 1 3 Diode Terminal Strip 3-Lug (813) Isolated 1 055-5204-03
— -.f.-‘-‘g‘,.‘:',":i, 4 Diode Terminal Strip 5-Lug (824) Isolated 1  055-5204-05
A = 5  Diode Terminal Strip 7-Lug Isolated 1 055-5204-07

Items 2-5 are secured by: #6 X 3/8 HWH AB Zinc (Qty. 1-2/per) (234-5000-00).

Note: 1N4004 Diodes (112-5003-00) are used in all Diode applications. 1N4001 Diodes
can be used for Switches and/or Lamps. Current Limiting Resistor (390Q 1/2 Watt)
(121-5028-00) is located on one Diode Terminal Strip 2-Lug for the Fish LED Wiring.

See Playfield Terminal Strips, Fuses & Misc. Wiring ..., Section 5, Chapter 2, Page 111.

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

Item 6 is secured by: #6 X 1/2" PPH AB (Qty. 1/per) (237-5805-00)

Note: Item 6, 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).

2.6* Diode Terminal Strip/Fuse Decals A-G  {  820-6221-91

Note: For Decal Descriptions & Locations, see Playfield Terminal Strips, Fuses & Misc.
Wiring Descriptions & Locations, Section 5, Chapter 2, Page 111.

7  1/4" Clamp (Single) 5 040-5000-03

Item 7 is secured by: #8 X 1/2" SHWH AB (Zinc) (Qty. 1/per) (234-5101-00)

15

Nr. | MISC. BRACKETS (BELOW) |QTY.| SPIPARTNr. |

8  Playfield Support Slide Bracket 2 535-6862-02

Item 8 is secured by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2/per) (234-5101-00) and
#8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 1/per) (237-5975-03)

o 9 Edge Slide Bracket (Extended) 2 535-5988-01
Item 9 is secured by: #4 X 1/2" PFH (Zinc) (Qty. 5/per) (237-5840-00)
) m 10 Pivot Pin Bracket Welded Assembly 3 500-5329-03

Item 10 is secured by: #8-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 2/per) (237-5975-03)
and the 1 on the front to prevent Coin Door Interference is secured by: #8 X 1/2" SHWH AB

B e (under sockets) (Zinc) (Qty. 2/per) (234-5101-00)
Or Hubber HIngs (unaer Sockets), see .
o g Playfield .. - Rubber Parts Black..., Page 76-77. 11 Bracket, Magnet Trough Adjustment 1 515-7544-00
For Switches, see Playfield Top & Bottom - Adjustment Scr. #8-32 X 3/4" SHWH 2 237-6010-00
H Switches (Above) and Switches (Below), Page 66. Item 11 is secured below the P/F by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)
For Sockets & Bulbs, see Playfield ... - ... Socket: .
& Bulte: Pago ra00 e ockels 12  Channel Mounting Bracket 2  535-9504-00

Item 12 secures Magnet Assemblies by: #8-32 Nylon Stop Nut (Qty. 2/per) (240-5102-00)

13 Switch Mounting Bracket, 2-Switch 1 535-9630-00
° A

Section 4, Chapter 2, Pages 81-104. E Item 13 is secured below the P/F by: #8 X 1/2' SHWH AB (Zc.) (Qty. 2) (234-5101-00)
For OPTO’s, Transceivers and Special App. PCB 3X

Transistor PCB, see Printed Circuit Boards (PCBs), 14 Bracket, Retention (for Kicker Braket) 1 535-9754-00
Section 5, Chapter 2, Pages 148-154. Item 14 is secured by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00) Also see Pg. 94.

15 OPTO Single-Mounting Bracket 2 535-9400-00
Item 15 is secured below the P/F by: #8 X 1/2" SHWH AB (Zc.) (Qty. 2/per) (234-5101-00)

16 Tie Post 3.5" (Ladder), White Plastic 8 545-5253-01
Item 16 is secured by: #6 X 5/8" SHWH AB (Zinc) (Qty. 1/per) (234-5002-00)

For the assemblies below the playfield., see Drawings
for Major Assemblies & Ramps (The Blue Pages),

B[Sl
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Sec. .4

Take Note:

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

Legend Note:
Items noted with a black square [l are Miscellaneous Parts (Below).
Iltems noted with a green square [ are Misc. Brackets (Below).

Parts Identification
& Location

Section 4, Chapter 1
Page 65




Playfield Top & Bottom - Switches (Above) [ | and Switches (Below) [l

| Nr. | SWITCHES |QTY.| SPIPART Nr.

A-# Roll-Over Switch (Left Mount Style) 2 500-6227-01
Switch Matrix Numbers 57 & 61

B-# Roll-Over Switch (Right Mount Style) 4 500-6227-02
A-# & B-# Brackets secured by: #6 X 1/2" SHWH AB (Zinc) (Qty. 2/per) (234-5001-02)

Switch Matrix Numbers 25, 26, 58 & 60
C-38 Switch & Target Asm. Square (Yellow) 1 500-5232-06
Assembly includes : Switch & Square Target (Yellow) Only Sub-Asm. (515-5162-06),

Switch Mounting Bracket (535-6896-00), Switch Back Plate (535-6452-00) and Foam Pad
(626-5029-00)

Bracket secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)
Switch Matrix Number 38

D-36 Switch & Sq. Target (Yel.) Only Sub-Asm. 2 515-5162-06
Switch Matrix Number 36 Switch Note: Either target hit closes Switch 36.
E-# Switch & Target Asm. Narrow (Yellow) 3 500-5857-06

Assembly includes : Switch & Narrow Target (Yellow) Only Sub-Asm. (515-5967-06),
Switch Mounting Bracket (535-6896-00), Switch Back Plate (535-6452-00) and Foam Pad
(626-5029-00)

Items D-36-E-# secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)
Switch Matrix Numbers 43, 44 & 45

F-16 Switch (for Shooter Lane) 1 180-5200-00

Associated Part Not Included : Switch Mounting Bracket (535-9742-00)
Bracket secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

Switch Matrix Number 16

G-28 Switch (No Side Bend Actuator) 1 180-5178-00
Switch Matrix Number 28

H-27 Switch (Medium Side Bend Actuator) 1 180-5179-00
Switch Matrix Number 27

Associated Part Not Included : Switch Mounting Bracket (535-9630-00) for Sws. 27 & 28
Bracket secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)

i-# Sw. (1%" Actuator) (Car, Spinners & Ramp) 4 180-5010-04

Item I-# is secured by: Same screws which secures the Sw. Protect Plate & Plastic Spacer
Switch Matrix Numbers 24, 33, 40 & 42

J-# Switch Asm., Stack (Blade) (for Pops) 3 515-6459-09
Assembly Parts Included : Switch (180-5015-04), Sw. Mounting Bracket (535-7342-00),
Spoon Actuator (545-5610-02), Sw. Body Protect Plate (535-7344-00), Diode 1N4004

(Qty. 1/per) (112-5003-00) and #6-32 X 3/4" HWH (Zinc) (Qty. 2/per) (237-5976-05)

Bracket secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2/per) (234-5101-00)

Switch Matrix Numbers 49, 50 & 51

K-# Switch (Heavy Duty) Y-Actuator 3 180-5116-01
Switch Matrix Numbers 29, 30 & 52
L-# Switch (Roller Actuator, Lite-Force) 3 180-5119-02

Associated Parts Not Included : Heat Shrink Tubing 1/8" @ PUI-24 (Qty. 1" per)
(605-5006-00) and Diode 1N4004 (Qty. 1/per) (112-5003-00)
Item L-# is secured by: #2-56 X 1/2" Unslt HWH #4 Hex TR3 Blk (Qty. 2/per) (237-5937-02)

Switch Matrix Numbers 11, 12 & 13

M-# Dual OPTO TRANS PC Board Asm. 1 515-0173-00
Assembly Parts Included : Dual OPTO Trans. PCB (Qty. 1) (520-5173-00), OPTO PCB
Tube Spacer (Brass) (Qty. 3) (530-5308-02) and Rubber Grommet (Qty. 3) (545-5518-00)
Item M-# is secured by: #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 3/per) (237-5976-04)
N-# Dual OPTO REC PCB Assembly 1 515-0174-00

Assembly Parts Included : Dual OPTO Rec. PCB (Qty. 1) (520-5174-00), OPTO PCB Tube
Spacer (Brass) (Qty. 3) (530-5308-02) and Rubber Grommet (Qty. 3) (545-5518-00)
Item N-# is secured by: #6-32 X 5/8" HWH Swage (Serr) Zinc (Qty. 3/per) (237-5976-04)

Switch Matrix Numbers 14 & 15 Switch Note: Both PCBs required per switch.
O-# OPTO Transceiver PCB Assembly 16 500-6775-00
Switch Matrix Numbers 20, 21, 32, 34, 35, 37, 47 & 48

Switch Note: 1 pair per switch. For a break-down of parts, wiring & schematics, see
Printed Circuit Boards (PCBs), Section 5, Chapter 4, Pages 148-151.
180-5149-00

P-# Switch (End-of-Stroke), Stack (Blade) 2
Item P-# is secured by: #6-32 X 5/8" HWH Sw (Sr) Zinc (Qty. 2/per) (237-5976-04)
Dedicated Switch Numbers DS-2 & DS-4

Q-# Switch, Stack (Blade) (for Slings) 4 180-5054-00
Associated Parts Not Included : Switch Body Protect Plate (Qty. 1/per) (535-5045-00) and

Diode 1N4004 (Qty. 1 for every 2 connected together) (112-5003-00)
Iltem Q-# is secured by: #6-32 X 5/8" HWH Swage (Ser.) Zinc (Qty. 2/per) (237-5976-04)

Switch Matrix Numbers 59 & 62 Switch Note: 1 pair per switch.
R-# Switch (for Drop Target) 3 180-5158-00
Item R-# is secured by: #4-40 X 5/8" Slotted HWH C (Zinc) Wax (Qty. 2) (237-5945-00)
Switch Matrix Numbers 17, 18 & 19

S-23 Switch (behind Back Panel on Ramp)  {
Switch Matrix Numbers 23

180-5057-00

Switches G-28, H-27, I-# and K-# above also requires :

Switch Body Protect Plate (Qty. 1/per) (535-6539-00), Diode 1N4004 (Qty. 1/per)
(112-5003-00) and #2-56 X 1/2" Unslt Serr HWH #4 Hd TR3 Black (Qty. 2/per) (237-5937-02)
or #2-56 X 7/16" MS Sems (Zinc) (Qty. 2/per) (237-5872-01) <ltem F-16

Section 4, Chapter 1

Page 66 S PR

Legend Note:

Items noted with a white rectangle
Items noted with a black rectangle
The -# in the ltem Number (Nr.) is replaced with the Switch Matrix
Number of that switch (e.g. A-# is noted on the Playfield as A-57.

are Switches mounted above.
are Switches mounted below.

.

Note ltems F - S: For better Switch view(s), see Drawings for Major
Assemblies ... (The Blue Pages), Sec. 4, Chapter 2, (Page 81),
(view Table of Contents for exact page).

Note Items C - E: For better Target & Switch view(s) and breakdown
of parts, see Appendix I, Pg. I1 (the end of this Svc. Game Manual).

Parts Identification
& Location



Playfield Top - Roll-Under Gates [ | & Spinners [l

| Nr. | ROLL-UNDER GATE PARTS |QTY.| SPIPARTNr. |

RU1 Roll-Under Switch Gate 1 Ind. Parts Only
Individual Parts Only : Switch (180-5010-04), Switch Gate Bracket (535-9171-04) and
Wire Form on Bracket (535-9172-01) (ASM. REF. 500-6593-01)
Item RU1 is secured to Item 1 by: #8-32 X 5/8" SHWH Sw. Ser (Zc.) (Qty. 2)
(237-5975-03), #8-32 Hex Nut (Qty. 2) (240-5103-00) and #8-32 Nylon Stop Nut (Qty. 2)
(240-5102-00) Switch Matrix Number 24

RU2 Ball Gate Bracket with Spring Flap 1 515-7436-00

Wire Form (Gate) (for above) 1 535-9683-00

Item RU2 is secured to ltem 1® by: #8-32 X 3/8" PPH MS Ext. Sems (Zinc) (Qty. 1/per)
(232-5301-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

R Bracket, 1-Way Gate (by Plast. -21 & -24) 2 535-9079-00
U3 \ire Gate (for above) 2 535-5307-07

Item RU3 is secured by: #6-32 Nylon Stop Nut (Qty. 2/per) (240-5005-00)

Note: For views of Gates on Ramps, see Drawings ... Assemblies
& Ramps (The Blue Pages), Section 4, Chapter 2, (Pages 100-102).

| Nr. | SPINNER PARTS |QTY.| SPIPARTNr. |

SL  Spinner & Switch (by Left Ramp) 1 Ind. Parts Only
Individual Parts Only : Switch (1-1/4" Actuator) (180-5010-04), Spinner Mounting Bracket
(535-8684-00), Spinner Target Sub-Assembly (515-7088-00) and Decals (reference only)
(Kit: 802-5000-91) Note: Individual Decals (820-6371-37 & -38) are not available
individually, ordering of kit is required. For all pieces, see P/F - Plastics (Screened & Clear)
Kit, Decals & Mylar Kits, Page 69. (ASM. REF. 500-6421-00)
Item SL is sec. under the Lt Ramp by: #6 X 1/2" PFH AB (Zinc) (Qty. 2) (237-5880-00)

Switch Matrix Number 33

SR Spinner & Switch (by Right Ramp) 1 Ind. Parts Only
Individual Parts Only : Switch (1-1/4" Actuator) (180-5010-04), Spinner Mounting Bracket
(535-8684-00), Spinner Target Sub-Assembly (515-7088-00), Plastic Sign Mounting Bracket
(535-9694-00), Plastic (reference only) (Kit: 803-5000-91) and Decals (reference only)

(Kit: 802-5000-91) Note: Individual Plastic (830-6035-14) and Decals (820-6371-39 & -40)

are not available individually, ordering of kit is required. For all pieces, see P/F - Plastics
(Screened & Clear) Kit, Decals & Mylar Kits, Page 69. (ASM. REF. 500-6421-00-86R)

Take Note:
Legend Note:

Items noted with a white square [ ] are Roll-Under Gates (with switch)
and Gravity 1-Way Gates. Items noted with a blue square [l are

@ @ Spinner Gate(s).
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Sec. .4
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J ___ Bracket o
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Mounting
Bracket
o Front
View
Switch

Parts Identification
& Location

Section 4, Chapter 1
Page 67




Playfield Top - Flat Rails [ |, Wood Rails [, Ball Guides [l & Wire Forms

[ Nr. [FLAT RAILS (ABOVE) [QTY.| SPIPART Nr. | @
F1 Fl?én?iill_eﬂ Side Playfield Edge) 1 535-9606-00 a
F2 Fl?éhﬁitr Lane, Right Side Edge) 1 585-9610-00
F3 FI?Eai.-qui'lrrack, Right Outside) 1 535-9611-00
F4 FI?EaI:;e;i-Irmk! Right Inside) | Seiil0l
F5 Fl?iagziLrack, Top Outside Edge) 1 535-9608-00
F6 FI?Eagii:-rack, Right Middle Inside) 1 535-9613-00
F7 Fl?SthF;ii'll'rack, Outside Left to Right) 1 535-961 4-00
F8 Fl?éhljgi'll'rack, Inside Right) 1 535-961 5-00
F9 Fl?lfa?gaei'lrrack, Left Middle Inside) 1 535-9616-00

F1 0 FI?:-E)iilDiveﬂer Track Exit Right) 1 535-961 7-00
F11 Fl?lfaflaei!rrack, Rt.of 2X Magnet Bottom) | 030-9618-00
F1 2 Fl?éhljgi'll'rack, Inside Left) 1 535-9631 -00
F1 3 Fl?:af;aei:'rack, Left Inside) 1 535-9632-00
F14 Fl?éeff:jlwge Track Exit Right) 1 535-9635-00
F1 5 Fl?;ol::tiri:l, to Ball Under-Trough) 1 535-9636-00
F16 FI?Ea?gii'lrrack, Right of 2X Magnet Top) 1 535-9688-00
F17 FlatRai 1 535-9607-00

(Large Track, Left of 2X Magnet Bottom)
Items F1-F17 are secured @ Tab or Hole by: #8 X 1/2" SHWH AB (Zinc) (Qty.
1/per) (234-5101-00) and are secured @ Pem below by: #8 Washer (Qty. 1/per)
(242-5005-00) and #8-32 Nylon Stop Nut (Qty. 1/per) (240-5102-00)
Exception: Item F11 secured at bottom tab by: #8-32 T-Nut (Qty. 1) (240-5101-00)
and #8-32 X 5/8" SHWH Ser. AB (Zinc) Wax (Qty. 1) (237-5975-03)

=g AEEGE 1 535-9609-00

(Shooter Lane Ramp)
Item F18 is secured by: #4 X 5/8" PFH (Black) (Qty. 2) (535-9609-00)
Note: Entrance from 4-Ball Trough is a Bracket, Ball Trough Stop (535-9743-00)
and is secured under the Flat Rail Shooter Lane Ramp above the Playfield by:
#6 X 1/2" HWH AB (Zinc) Red (Qty. 2) (234-5001-02) (also Ref. ltem 2, Page 83)

| Nr. [ WOOD RAILS (ABOVE) |QTY.| SPIPARTNr. |

Wood Rail, 31.6"

W1 ot siae) 1 525-5007-66
Wood Rail, 6.75"

W2 ™ pper FlilghtSide) 1 525-5007-04

ltems W1-W2 are secured by: #6 X 1-1/4" PFH A (Zinc) (Qty. 9) (237-5804-00)

| Nr. | BALL GUIDES (ABOVE) |QTY.| SPIPARTNr. |
Ball Ret L Guid
BG1 “lemy e 1 535-9619-00

BG2 Bagnelm Lane Guide 1 535-9620-00
Items BG1-BG2 are secured by: See P/F Top - Plastic Posts & Spacers ...,
Pages 74-75.

| Nr. | WIRE FORMS (ABOVE) |QTY.| SPIPARTNr. |
WF1 Wire Form (Neuton Ball) 1 535-9522-00

For Wire Forms on Roll-Under and 1-Way Gates, see Playfield Top - Roll-Under
Gates & Spinner (previous Page), Page 67.

Take Note:
Legend Note:

Items noted with a white square [] are Flat Rails.

Items noted with a magenta square [ll are Wood Rails.

Iltems noted with a red square [l are Ball Guides (Snubber Wires)
Iltems noted with a cyan square | are Wire Forms.
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T Playfield Top - Plastics (Screened &
Soar-oa 2 por 05 . Clear) Kit, Decals & Mylar Kits &

| PLASTICS (BUTYRATE) KIT | SPI PART Nr. |
Kit: Playfield Plastics (Screened & Clear)

803-5000-91 Kit includes:
Screened & Clear Set (830-6047-XX & 830-6048-XX)

| DECAL & MYLAR KITS | SPIPARTNr. |
Kits: Playfield & Assembly Decals, Lexan & Mylar

802-5000-91 Kit (Decals) includes:
- Playfield Decal Set (820-6375-XX) and
rackets:

. ~. 17 Left Ramp (820-6378-00) & Right Ramp (820-6378-01) Decals
535-8941-04 Most last 2-digits are sequential. The following numbers were
I ® 535-9744-00 ° BTy B not used: -07, -13 thru -23, -26 thru -29, -45 thru -49 and -71+
H )
rit o

.. X3
58 = ; 802-5001-86 or 802-5001-91 Kit (Mylar) includes:
— —— > — (identical to both "86" & "91") Full Playfield Mylar (820-5999-86)
1 Attention: No individual Plastic or Decal can be ordered
separately, unless noted otherwise.

Other miscellaneous plastics and/or decals can be found on the Backbox & Speaker
Panel Assemblies (Pages 60-61), Cabinet - Parts & Switches (Pages 62-63) and
Playfield Bottom - Miscell: is Parts & Br (Page 65).

Plastic Pieces are shown in the general area of where they are located (see game
photo on Page 136 or any playfield drawing where the plastics pieces are in place).

* Note: The following pieces are positioned perpendicular on it's mate. They are
riveted using brackets (see Playfield Top - Misc. Parts & Brackets, Page 64):

-27 onto -11 (Upper Left), -05 onto -18 (Upper Rlght), -22 onto Left Ramp, -26 onto -19
(Middle Right), -06 onto -35 (Bottom Left), -31 & -32 (Semi-Truck) onto -33 (covers
Motor & Rotating Plate on the Back Panel)

Note: For views & usage of plastics on Assemblies see Drawings for Major
Assemblies and Ramps (The Blue Pages), Section 4, Chapter 2 : -09 on Hot Dog
Sign (Page 90); -23 over Right Ramp (Pages 100-101); -22 on Left Ramp (Page 102);

Plastics & Decals are subject to change without notice during
and after production. Shapes and/or Screening may change.

Pieces can be added or subtracted. Service Bulletin(s) will
announce any ctitical changes, if warranted.

Decals are shown larger in comparison to the Plastic Set for clarity.
Center Arch Decal (-10) Outline with plastics shows size in comparison.

Above : Plastic Kit 803-5000-91. Below : Decal Kit (802-5000-91, includes 820-6371-XX Playfield and 820-6366-XX Ramp Decals.

820-6378-00 ”i
Left Ramp \ \

GRAND PRIX DIFFERS

820-6378-01
Right Ramp

O4NI LNVLSNI ¥04
FOR INSTANT INFO

43ddITd ¥3HLI3
EITHER FLIPPER
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Playfield Top & Bottom - Metal Posts [ | & Fin S8hank Screws [l (Actual Size) ¥

Front View

R ___=
Side View

#8-32 Thread

[

#8-32 Thread

#10-32 Thread
#10-32 Thread

Items 6-8 Posts can use 3/8" O.D. Black Ring,
545-5348-19 or White Ring, 545-5348-69.

Item 4 Post can use 5/16" I.D. Black Ring,
545-5348-02 or White Ring 545-5348-52.

#6-32 Thread

#6-32 Thread

Take Note:

=3 3 Legend Note:
2 #6-32 = £ #6-32 Items noted with a white square []
2 =q =5 Tap are Metal Posts.
#'?;?:2 o e % @ Y Items noted with a black square i
@ ) No = B are Fin Shank Screws.
4 — Tap E

Items A & B Note: Used to secure Hex
Spacers onto the Playfield Wood.

Item C Note: Quantity 4 on bottom Cabinet
Speaker Grill (Qty. 4) (also requires #6-32

Nylon Stop Nut, 240-5005-00).

Item D Note: Quantity 3/per on the Coil Bracket
Welded Assembly (515-5939-00) in the Bumper
Bottom Assembly (515-6459-04).

Items A-D Note: The "Fins" keep the screw
from turning inside the wood hole.

A&B
Cc

N
N
5]

=
&
_ o

Items 11-15 Posts can use a Black Post Rubber Sleeve (Tall),
545-5308-00 or White Post Rubber Sleeve (Tall), 545-5308-08.
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. | METAL POSTS [QTY.| SPIPARTNr. | Nr. | METAL POSTS [QTY.| SPIPART Nr. |
Post Fstn. #6-32 Top / Wood Scr.Bot. 15 530-5010-02 | 12 Post Hex Base #6-32 Tap/#10-32 Bot. 1 530-5332-01
Post Fasten #6-32 Top / #6-32 Bot. 14 530-5012-02 | 13 Post Hex Base (No Tap)/#10-32 Bot. 530-5332-00
Post Fasten #8-32 Top / #6-32 Bot. 2 530-5008-00 | 14 Post Hex Base #8-32 Top/#10-32 Bot. 530-5332-02
Adjustable Sliding Post (Brass) #8-32 Bot. 2  530-5621-00 | 15 Post Hex Base #6-32 Top/#10-32Bot. { 530-5332-03
Mini-Post Wood Screw (no cut-away) 530-5004-01 | 16 Post Hex Base #6-32 Tap/#10-32Bot. 2  530-5679-00
Mini-Post Wood Screw 1 530-5004-00
Mini-Post MS / #10-32 Bot. 4* Thread 230-5005.01 _Nr. | FIN SHANK SCREWS |QTY.| SPIPART Nr. |
Mini-Post MS / #10-32 Bot. .75" Thread 8 530-5005-00 | A #6-32 X 3/4" Fin Shank Screw 237-5921-02
Post #6-32 Top / Wood Screw Bottom 530-5263-01 | B #6-32X7/8"Fin Shank Screw 237-5921-04

0 Post #6-32 Tap / #6-32 Bottom 530-5127-00 | C  #6-32 X 1%4" Fin Shank Screw 4 237-5883-00
1 Post Fasten #6-32 Top / #8-32 Bot. 530-5007-00 D #6-32 X 13116" Spiral Fin Shank Screw 9  237-5957-00

Parts Identification

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted.
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Playfield Top & Bottom -

Metal Posts [ | & Fin Shank Screws [}
Continued

Nylon Stop, KEPS, Hex, T-, Flange,

" " Playfield Top & Bottom -

al & Wing Nuts* (Actual Size) 7

o

Item 2 Note: Secured to playfield with a #6-32
2 T-Nut (which can be located above or below

the playfield.
Items 8, 12 & 15 Note: Secured to playfield
with a #10-32 Nylon Stop Nut (240-5203-00)
(located below the playfield). A #10 Washer
7/32"1.D. X 1/2" O.D. X 1/16" (242-5003-00) is
required between Nut & playfield.

Plastic Posts and / or Mini-Lite Hoods which
are not secured with Items 1 or 2 are ususally
secured with: #6-32 X 1-3/4" PPH Screw
(237-5511-00) into #6-32 T-Nut (240-5002-00)
under the playfield.

O) y
== 4 %

%C}

P
y O

)

|51 - X3
____________1
> | @ |

A A
N1 K1 H1

b

i : T
<« Top & Side Views » E

.

A A
T1 F1

I Nr. | NYLON STOP NUTS*

|QTY.| SPIPARTNr. |

I N1 #6-32 Nylon Stop Nut

I N2 #6-32 N.S. Nut (with V4" Hex Body)
I N3 #8-32 Nylon Stop Nut

1 N4 #10-32 Nylon Stop Nut

| N5 #10-24 Nylon Stop Nut

I in the Cabinet for the Roto Lock (Male) (355-5006-01).
5 1 NG #4-40 Nylon Stop Nut

I N8 5/16"-18 Nylon Stop Nut

I N7 #4-40 (18/8 Stainless) Nylon Stop Nut

49 240-5005-001
3 240-5010-001
51 240-5102-001
14 240-5203-00 1
2 240-5206-001

Item N5 used with #10-24 X 1-3/4" Carriage Bolt Square Neck Black (231-5022-00) located I

240-5303-00 |
240-5303-01 |
240-5316-001

Nr. | KEPS NUTS*

|QTY.| SPIPART Nr.

| K1 #6-32 Keps Nut (with Star Washer) 4 240-5008-00
I K2 #6-32 Keps Nut (with V4" Hex Body) 240-5011-00 4
<) | K3 #8-32 Keps Nut 240-5104-00
" K4 #10-32 Keps Nut 240-5208-00
I K5 #10-24 Keps Nut 14 240-5207-00 1
K6 #4-40 Keps Nut 240-5318-00
B\ e [HEX NUTS* [QTY.| SPIPART Nr. |
b I H1 #6-32 Hex Nut (No Star Washer) 4 240-5004-001
| H2 #8-32 Hex Nut 2 240-5103-001
| H3 #10-32 Hex Nut 240-5201-001
| H4  #10-24 Hex Nut 2 240-5202-00]
I I;emCHz use;l wi’t7h »g 22;1 X1 garria;ge Bog Sé:[uakrs N)eck Black (231-5021-00) located in I
the Cabinet for the Side Armor Rear (towards Backbox).
I H5 #10-32 X 3" Hex Nut 240-5209-001
I HG 3416 Hex Nut 240-5315-00 1
21 H7 #2-56 Hex Nut 240-5301-00 |
ol | H8 74"-14 Hex Nut 240-5317-001
Nr. | T-NUTS* |QTY.| SPIPART Nr. I
11 #6-32 mut o 22 240-5002-00
I ¥§ zggz T-NUI (with Side Cut Off) - gig-g?g?-ga I
- - u - -
F'r4 #1032 (Black Oxide) -Nut 240-5007-00 1
: T5  #10-32 -Nut (with Side Cut Off) 240-5205-00 :
Te #10-32 X 5/16" T-Nut 240-5204-00
21 17 #10-24 ENut 240-5200-00 !
Nr. | FLANGE NUT* |QTY.| SPIPART Nr. I
I F1 4" X20 Flange Nut 12 240-5300-001

Legend Note:

pajueLiem Ji ‘sabueyo Aue asunoue [|Im suiajing ddinies adijou jnoyym abueya o} }aalqns aie ‘pasn uoneaoj Jojpue Ayuenb ay; ((uonduasap / azis) adAy way ayy L

|
ltems noted with a black square

Parts Identification
& Location

tems noted with a white square H

Take Note:

are Metal Posts.

are Fin Shank Screws.

Cabinet for the Slde Armor (Front) and Pivot Hinges.

I Item F1 used with 1/4-20 X 1-1/4 Sq. Neck Carriage Bolt Black (231-5003-00) located in the I

Nr. | PAL NUTS*

[QTY.| SPIPART Nr.

P1 Plastic Pal Nut (on Flipper Buttons)
P2 Metal Pal Nut (on Flipper Buttons)

240-5003-00 1
2 240-5003-01

Nr. | WING NUTS*

[QTY.| SPIPART Nr.

I W1 #6-32 Wing Nut

| W2 #8-32 Wing Nut
W3 #10-24 Wing Nut

| W4 4"-20 Wing Nut

| W5 4"-20 Toggle Wing

240-5001-001
240-5100-00 |
240-5211-00
2 240-5302-00)
240-5324-00 |

* Not Shown: Iltems N2-N8, K2-K6, H2-H8, T2-T7, P1-P2 & W1-W5_|
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Hex Spacers:

Playfield Top - Hex Spacers [ | (Actual Size)

= n s 'S T— { u d P u d { d
T I S % 75 [ G A — 1" )
BA [5]
example of "Bs"
11" with Male #6-32 Thread
1-end, #6-32 Tap on other.
Take Note: .
=«
ltems 1-33 are 14" wide. Items 34-39 are 5/1" wide. With Iltems = £
1-3A, 4A, 5 & 6A (the tap goes thru the length of spacer). With =K
Iltems 7, 8A, 9-33 & 34-39, the tap is up to 55" deep on each end. =7
Note: ltems 3B, 4B, 6B (Not Shown) & 8B (Shown as example =1
———————————{ of all "B" Styles) all have a #6-32 Threaded end, the other end T
Tapped (same as ltems 7-33).
N
1 Hex Spacers Not Used in current games may no
longer be available. Choose an available size (+/-)
and compensate with washers or other spacers.
174"
3 n
17/8" 3%u |26| |28| 35/8“
- " 3 :
2 s P R P o by o
e ==
» ==
L ) @
«©
*
L
3
23/8" 3
1 n
21/2" 44
) ] 43/8“ 514"
5, 11 ]
£ 2 J
b i — i — — | —
2" NS S e e e e ——

T JED JN5 JFS JRN ¥ N0 NN NN W JW_—

A Standard USA 9 Inch Ruler
is provided on the back cover.

| Nr. |HEX SPACERS

|QTY.| SPIPART Nr.

Nr. | HEX SPACERS

|QTY| SPI PART Nr. |

4" X V4" #6-32 Tap (both ends)
3" X V4" :#6-32 Tap (both ends)
Yo' X V4" :#6-32 Tap (both ends)

Identical to 3A with #6-32 Thread end
%" X V4" :#6-32 Tap (both ends)
Identical to 4A with #6-32 Thread end
3" X V4" : #6-32 Tap (both ends)
" X V4" :#6-32 Tap (both ends)
Identical to 6A with #6-32 Thread end
1" X V4" : #6-32 Tap (both ends)
198" X V4" : #6-32 Tap (both ends)
Identical to 8A with #6-32 Thread end

174" X V4" : #6-32 Tap (both ends)
15/16" X V4" : #6-32 Tap (both ends)
135" X V4" : #6-32 Tap (both ends)
17" X V4" : #6-32 Tap (both ends)
154" X V4" : #6-32 Tap (both ends)
134" X V4" :#6-32 Tap (both ends)
17" X V4" : #6-32 Tap (both ends)
2" X V4" : #6-32 Tap (both ends)
2%g" X V4" : #6-32 Tap (both ends)
2V," X V4" : #6-32 Tap (both ends)

Section 4, Chapter 1

Page
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254-5008-00
254-5008-12
254-5008-03
254-5024-03
254-5008-02
254-5024-02
1 254-5008-04
1 254-5008-05
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
1 254-5008-32

254-5008-18

6

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

233"
21"
2%"
2%,"
27"
g
3"
31"
3"
3%"
33"
4"
47"
434"
54"
11"
13"
o
4"
416"
4.92"
174"

X V"
X V"
X V4"
X V"
X V4"
X V4"
X Vy"
X V"
X V"
X Vy"
X V4"
X V"
X V"
X V4"
X Vy"
X 5/16"
X 5/16"
X 5/16"
X 5/16"
X 5/16"
X 5/16"

X 33" : #8-32 Thread (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)
: #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)
: #6-32 Tap (both ends)
: #6-32 Tap (both ends)

254-5008-28
254-5008-16
1 254-5008-08
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

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted.
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Playfield Top - Hex Spacers [ ] Continued

ﬁ

+

Legend Note:
ltems noted with a white square [_] are Hex Spacers.

Parts Identification
& Location

= L
-
o
16 o 16115
=]
@ 12 19 a7
o
6A& 19 A
Support g 0 2
the Left
Ramp
‘ de?lled o
n rage
6A 102)g
o 150 o o
=
= =] 2
P o 3
19
% © 9
17
o
17]
=
3A
on the side of B
Plastic -20
9)
Log v,
*a,
o
O
° B
Item 3A Note: Quantity 4 on the Static Shield @
° m located on the Speaker Panel; Quantity 1 on -
the Display Controller PCB (both in Backbox). o
5 Item 5 Note: Quantity 1 on the Dot Matrix
Display (in Backbox).
o Item 16 Note: Quantity 1 per Diverter O 54
o7 Assembly (see Pages 92-93). O
B
O]
\u
0O

Take Note:
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Playfield Top - Plastic Posts & Spacers [ | & Metal Spacers

Various /
Colors Limited
Colors

(Actual Size) ¥

Van'ous
Cnlors '
[1] : —— N~ AR
— . T €, 2| .8
25 50 ealor |/ 538 350
- D EJES 5 CEIES _ — 132 |D0I%
82328 4 85398 . o | B9
ERE gmesd 727 B AR L
88g=w il 02829 23 o | 8°2
oPED | g £ !
1" 3550 I £|5 3
: i
. Items 4-5 Posts used in pairs can use 34" through 3"
Ta ke NO*e . Rubber Rings, see Rubber Parts for Pa‘;t Numbers.
PLASTIC PART COLOR CHART
| Nr. | Color Nr. Color Nr. Color |
.00 Black 06 Yellow 12 Fluor. Blue @ —_ @
-01 Clear -07 Orange -13 Teal Green I
. i6thru9
-02 Red -08 White -14 Gray an , imension s
-03 Amber -09 Purple -15 Luminescent L H this point.
-04 Green -10 Fluor.Orange | -16 Gold 1" 4 | 1"
-05 Blue -11 Fluor. Green

* Items 2 - 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
N which come in various colors, should be replaced
with the desired 2-Digit N® from the above Color Chart.
Some colors may no longer be available for desired item. N

1 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 Items 9 & 30.

30 dimension is measured from this point.
—y |

7" 7 @

A |
E ?; (( k 15" | v £F,
. £58
Take Note: 307 i1}
If any one of Items 11-23 Plastic Spacers is not available in the size required, — " seE
orde¥ the smaller sized spacers rec?uired to stack sizes together until a @ @ @ Y 259
appropriate size is achieved (e.g. If 115" is needed but unavail- ; 1
able, order a 12" + 58" & stack to = 115"). j 1"
]| &% %6
] - Al
f 3 — LE
1 " E 3 - I »n ] ] E 3 ] ! "
|—___8._—| 3//jdl | 14" 3/8" 1/2" 5/8" %II. 7/8" 1|I 11/8" 114" 11/2“ 11/8
| Nr. [ PLASTIC POSTS & SPACERSQTY.| SPIPART Nr. | Nr. | PLASTIC POSTS & SPACERS [QTY.| SPIPART Nr. |
1 3" X 15" Metal Spacer 530-5099-00 | 14 3" X 3" Plastic Spacer Gray 254-5000-12
Dk T(?p Lane Plastic Mini-Lite Hood (Clr) 550-5061-XX | 15 " X 3" Plastic Spacer Gray 10 254-5000-01
IR T T L TR e S0 | G % X% PlasboSpsomr Gy 7 264-5000-14
#%  Mini-Jewel Plastic Post (Clear) - - . . : - .
ﬁ}em 3 typically secured by: #6 X 3/8" HWH AB (Zinc) (Qy. 1/p§|:) (2345-5%000-050())52 01 1 g :/8 i 2/8 ﬁ:ast!c gpacer gfay 1 352-5888-81
11/4¢" 1-Groove Plastic Post (Black) 550-5059-00 " ' /8:: astic Spacer Gray 54-5000-
4 11/4¢" 1-Groove Plastic Post (Clear) 26 550-5059-01 | 20 1:/8" X z/s" Plastic Spacer Black 1 254-5000-06B
5** 1-Groove Jewel Plastic Post (Clear) 13 550-5034-01 178" X 78" Plastic Spacer Natural 254-5000-06N
ltems 4 & 5 typically secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom 21 1'4"X 3" Plastic Spacer Gray 1 254-5000-05
(Qty. 1/per) (530-5012-02, Item 6 Page 69). 22 1 1/2" X 3/8" Plastic Spacer Gray 254-5000-08
6% 4" SIf. Rtn. Plastic Spacer White 4 254-5007-02 | 23 115/4¢" X 34" Plastic Spacer Gray 254-5000-15
7 £ 34" SIf. Rtn. Plastic Spacer White 254-5007-01 | 24 14" X 5/4g" X 144" 1.0. Metal Spacer 1 254-5014-03
8 ¥ %" SIf. Rtn. Plastic Spacer White 254-5007-00 | 25 14" X 5/16" X .144" 1.D. Metal Spacer 3 254-5014-00
9§ " SIf. Rtn. Plastic Spacer White 254-5007-03 | 26 9/16"X 5/16" X .144" 1.0. Metal Spacer 254-5014-04
10 %" X 4" Plastic Spacer White (Narrow) 254-5000-03 | 27 3," X 5/1" X .144" .. Metal Spacer 254-5014-01
11 4" X 34" Plastic Spacer Gray 254-5000-19 | 28 1%"X 5/16" X .144" 1.0. Metal Spacer 254-5014-02
12 31" X %" Plastic Spacer Gray 6 254-5000-18 | 29 1" X5/46" X .144" 1L.D. Metal Spacer 254-5001-00
13 4" X 34" Plastic Spacer Gray 4 254-5000-02 | 30% 7" Plastic Spacer Support (Dual-Locking) 254-5039-14

Section 4, Chapter 1
Page 74

Parts Identification

& Location

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted.
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Playfield Top - Plastic Posts & Spacers [ | & Metal Spacers | Continued

Parts Identification
& Location

o aty. 1 .,1§,. Qty. 3 "15"
-\ fg?“'/i Vllﬂlh fg above with
| 5 elow - -23 (on
C— % “3" above -17 Higl(1t
. @ o) Ramp)
-
.y
ot

Item 12 Note: Quantity 4 on the Dot Matrix 7 o
Display (in Backbox). (’/i 12 Qty. 1"12" on
Item 25 Note: Quantity 3 on the Display 1 wood rail
Controller PCB (in Backbox). '13

Item 2 (Mini-Lite Hoods) and / or E‘ )
Item 4 (Plastic Posts) which are not \‘\-
secured with Post Fasteners (Wood E

or Machine Screw, from Page 70) are

ususally secured with: #6-32 X 1-3/4" @
PPH Screw (237-5511-00) into #6-32

T-Nut (240-5002-00) under the playfield.

Item 6 Note: Qty. 4 per
PCBs (X3 Triple Driver &
Transceivers)

Item 24 Note: On
the 4-Ball Trough

< ’ Asm. (under the
E‘ e E Trough Guide Plate
(ltem 11) on Pg. 83).
Take Note:
Legend Note:

Items noted with a white square [ are Plastic Posts & Spacers.
Items noted with a cyan square | | are Metal Spacers.
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P/F Top & Bot. - Rubber Parts Red [ll. Black [l & White [ | (Rings Actual Size) ¥

over circle of ¢y,
9% ¢ hwith use, 4§Zsr S
N

§

J/Q
&

measured by the
Inside Diameter
(1.D.). ltems 1-9
and 11 are
approximately
1/4"thick. ltems
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

Measurements
are I.D. { inside
Dimension of Ring }
by 1/4” & 3/4"

//"\ 14-15 (7/16" O.D. & 3/8"

RN e S~ 0.D.). Usethispageasa

R4 // 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.

/ \ \
/ v \ \\
A Y \
\ \ \
\ \ \
\ \ v
\ 1 \
Vo
Measurements \ ! \
are 1.D. ( Inside | 1 \
Dimension of Ring ) ! 1 1
by 171" & 1/2" h h !
! ] I
I 1 I
1 I i
II " !
! /I .I
Note: ' Sizes
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
Parts Table below or are noted with N/U
(Not Used) are currently not available.

- -

-
~—— e

| Nr. |RUBBER BUMPER PADS  |QTY.| SPIPARTNr. |
A% Bumper BLK Pad (Lg. w/ grommet) 3 545-5428-00

Item B are located on Flipper Assemblies. See next page for location.

B#* Bumper BLK Pad (Sm. w/ grommet) 6 545-5105-00

Item B are located on multiple assemblies. See next page for location.

C#* Bumper BLUE Pad (1.1" X 1")
Nr. | RBR. BUMPER POST SLVS. |QTY.| SPIPARTNr. |

Iltems 1-13 are E

Outside
Diameter

|Nr.| RUBBER RINGS

|QTY.| SPI PART N. |

3" I.D. Rubber Ring BLACK 545-5348-10
1 3" 1.D. Rubber Ring WHITE 545-5348-60
5 2%," 1.D. Rubber Ring BLK 545-5348-20
NU
21%" I.D. Rubber Ring BLK 545-5348-09
3 215" I.D. Rubber Ring WHT 545-5348-59
2" |.D. Rubber Ring BLACK 545-5348-08
4 571D Rubber Ring WHITE 2 545.5348-58
5 134" 1.D. Rubber Ring BLK 545-5348-21
NU
6 14" 1.D. Rubber Ring BLK 545-5348-07
115" I.D. Rubber Ring WHT 1 5B45-5348-57
7 14" 1.D. Rubber Ring BLK 545-5348-06
174" 1.D. Rubber Ring WHT 1 545-5348-56
1" 1.D. Rubber Ring BLACK 545-5348-05
8 “{"I.D.Rubber Ring WHITE 2 545.5348-55
34" 1.D. Rubber Ring BLACK 545-5348-04
9 %" 1.D. Rubber Ring WHITE 3 545-5348-54
10 /16" |.D. Rubber R!ng BLK 545-5348-18
7/1" 1.D. Rubber Ring WHT 545-5348-68
11 34" 1.D. Rubber Ring BLACK 545-5348-03
: NU
12 5/16" 1.D. Rubber R!ng BLK 545-5348-02
5/;6" 1.D. Rubber Ring WHT 6 545-5348-52
13 5/46" 1.D. Rubber R!ng BLK 545-5348-01
5/46" I.D. Rubber Ring WHT 1 545-5348-51
14 /15" O.D. Rubber Ring BLK 51 545-5348-17
/16" O.D. Rubber Ring WHT 5 545-5348-67
Note: Item 14, 7/16" O.D. Black Rings (Qty. 51) are used to cusion the
Bayonet Sockets under the playfield (between bracket & playfield).
15 34" 0.D. Rubber Ring BLK 545-5348-19
%" O.D. Rubber Ring WHT 1 545-5348-69
Small Flipper BLACK Ring 545-5207-00

6 (Soft Duro)

—_

Small Flipper RED Ring
(Soft Duro)

Large Flipper BLACK Ring
(50 Duro)

545-5207-22
545-5277-00

Large Flipper YELLOW Ring
(50 Duro) (use -06 40 Duro)

545-5277-04

545-5277-08

17 Large Flipper WHITE Ring
(50 Duro)
Large Flipper RED Ring 2
(Soft Duro)

18 O-Ring 11/32"1.D. X 2

7/32" O.D. X 1/16"

545-5277-22
545-5850-00

(Located inside Cabinet with each Flipper Button Assembly)

Take Note:

Bumper RED Post Sleeve (Tall) 545-5308-22

D#* Bumper BLACK Post Sleeve (Tall) 2 545-5308-00 Legend Note:
Bumper WHITE Post Sleeve (Tall) 545-5308-08

E* Bumper Post Sleeve (Short) 545-5151-00

Section 4, Chapter 1
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Iltems noted with a white square

Parts Identification
& Location

0 626-5065-00 * An asterisk ( *) indicates view of item on the Assembly Drawing
only (for location see next page). For better view(s), see Drawings
for Major Assembilies... (The Blue Pages), Section 4, Chapter 2,
(Page 81), (view Table of Contents for exact page).

Iltems noted with a black square [Jj are Black Rubber Parts.
are White Rubber Parts.

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted
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Playfield Top & Bottom - Rubber Parts Red [, Black [l & White [ | Continued

Item B Note:
On Kicker of
Right Ramp

Parts Identification
& Location

A Item A Note:
On back plate of Left Ramp '-'l

[oQ o]

Item B Note:
Below Playfield

on CAR VUK
Asm. and Car
"m Mech Bracket

Item B Note:
Below Playfield
on Eject Assembly

Item A Note:
Below Playfield 1
on each Flipper

Assembly

Item B Note: Item B Note:

Below Playfield ~xeph : Below Playfield
on Trough Popper & on 4-Ball Trough
Assembly Assembly

Take Note:
Legend Note:

Iltems noted with a black square |J] are Black Rubber Parts.
ltems noted with a white square || are White Rubber Parts.
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Playfield Top & Bottom - 8mall Bayonet Sockets & Bulbs [l (Actual Size)

0
O
©
O

LED Bulb
(Bayonet Style)

| Nr. [ BULBS (#44) |QTY.| SPIPARTNr. | Nr. | BULBS (LED & #455) |QTY.| SPIPARTNr. |
A #44 Bulb (Clear) Heavy Filament 54 165-5000-44-HF| B LED Module (WHT) (12.8v 20-25mA) Bynt. 112-5023-08
wit B slion) 7 165-5053-06 | Lor 3/ 5kess05) Ambor (112.505%05) Groon (115.5555.04). Blue (112-5023-05);

Item A Note: Different Colors available (not used in this game) ~ .
Red (165-5053-02); Amber (165-5053-03); Blue (165-5053-05); Orange (165-5053-07) C  #455 Twinkle Bulb 165-5003-00

| Nr. [ SMALL BAYONET SOCKETS|QTY.| SPIPARTNr. | Nr. | SMALL BAYONET SOCKETS |QTY.| SPIPARTNr. |

1 2-Lug Staple Down Socket 12 077-5000-00 8  3-Lug Laydown Socket (3 Lugs Flat) 077-5006-00
2  3-Lug Stand-Up Socket (Med. Brkt.) 077-5008-00 9  2-Lug Stand-Up Socket (Tall Bracket) 077-5005-00
3  2-Lug Stand-Up Socket (Med. Brkt.) 077-5002-00 | 10 3-Lug Stand-Up Long Shell Socket 077-5013-00
4  2-Lug Stand-Up Sckt. (Short Bracket) 17 077-5002-31 11 2-Lug Stand-Up Lg. Shell Socket (Gls) 077-5031-00
5  3-Lug Staple Down Socket 077-5001-00 | 12 1-Lug S-U Lg. Shell Sckt. (Med. Brkt.) 077-5012-00
6  2-Lug Laydown Socket 2 077-5003-00 | 13 3-Lug Laydown Socket (2 Lugs Bent) 4 077-5032-00
7  3-Lug Stand-Up Socket (Tall Bracket) 22 (077-5009-00

Section 4, Chapter 1
Page 78

Parts Identification
& Location

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted.
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Playfield Top & Bot. - 8mall Bayonet Sockets & Bulbs [l (Actual Size) + Continued

HITIITIIIIIIIIIIIIIIIIIIIIIIIIIIRAIRAAILIAIAAIIIIIIIL
Playfield Bottom - Large Bayonet Sockets & Bulbs [l (Actual Size)

| Nr. | BULBS (#89) |QTY.| SPIPARTNr. |
D  #89 Bulb Heavy Filament 11 165-5000-89-HF

| Nr. [LARGE BAYONET SOCKETS|QTY.| SPIPARTNr. | Nr. | LARGE BAYONET SOCKETS|QTY.| SPIPART Nr. |
1  2-Lug Laydown Standard Socket 2 077-5100-00 | 4 2-Lug Stand-Up Rev. Mount Socket 077-5103-00
2  2-Lug Stand-Up Short Socket 3 077-5101-00 | 5 2-Lug Stand-Up Rv. Mnt. Short Socket 2  (077-5106-00
3 2-Lug Stand-Up Long Socket 2  077-5102-00 6  2-Lug Straight Leg Socket 077-5107-00

Parts Identification
& Location

Section 4, Chapter 1
Page 79
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Playfield Top & Bottom - Wedge Base Sockets & Bulbs [l (Actual Size)

— a—
/) squeeze =, l T

Just squeeze T

the "side / W\ m

arms" of the [

socket together \

and pull away

from the plastic I]

or bracket for easy ouo
Bulb replacement. 5a only

Item 5a or 5b sockets are secured to the playfield or assembly by ltem 5¢
Plastic Bracket or may also be snapped into specially cut Clear and / or
Screened Plastic Pieces (can be used when sockets are positioned
closely together or in tight areas). If Plastic Pieces

are used to mount some 5a or 5b Sockets, it will be noted
on Playfield Top - Plastics (Screened & Clear) Kit, ...,
Page 69.

Item 5a is a solderless IDC (Insulation Displacement
Connection) Socket with a built-in Diode, 1N4003 (112-5003-00)
(can be replaced with 1N4001 Diode, 112-5001-00). ltem 5b Socket
(Yellow) is identical to 5a (Socket) except it does

t DTr\l/-LI:l NOT REQUIRE a diode (Flash Lamp usage).
LA

s
8

White I!I

LED Bulb
(Wedge Base)

(each side); do not secure to assembly.

Item 4 Socket does not require brackets.
Old stock may include "L" style brackets
Black Wires (Qty. 2) are 12" each.

5b is Yellow with No Diode

| Nr. | BULBS (#555 & LED) [QTY.| SPIPARTNr. | Nr. | BULBS (#906) |QTY.| SPIPARTNr. |
E1 #555 Wedge Base Bulb (Clear) 65 165-5002-00 | F  #906 Wedge Base Bulb (Clear) 2 165-5004-00
Eo-.E5 #555 Wedge Base Bulb (Multi-Color) 165-5054-XX ltem F Note: Different Colors available (not used in this game) ~

Item E2-E5 Bulb Note: Different Colors available (not used in this game) ~
Red (165-5054-02); Green (165-5054-04); Blue (165-5054-05); Yellow (165-5054-06);

E6 LED Module (WHT) (5v-6.3v)WedgeBase 3  112-5024-08
Item E6 Bulb Note : Typically used with Item 4 Socket in Pop Bumpers.

Red (165-5004-02); Amber (165-5004-03); Blue (165-5004-05); Yellow (165-5004-06)

| Nr. | WEDGE BASE SOCKETS _ |QTY.| SPIPART Nr.

Nr. | WEDGE BASE SOCKETS  |QTY.| SPIPARTNr. |

1  Wedge Base Socket (Laydown) 077-5026-01
2  Wedge Base Socket (Offset) 077-5029-00
3  Wedge Base Socket (Laydown Gl) 077-5030-00
4  W.B. Socket (Bumpers/Special App.) 3 077-5206-00

Section 4, Chapter 1

Page 80 S PR

5a IDC Snap-On Socket (Biege) 63 077-5216-00
5b IDC Snap-On Socket No Diode (Yel.) 077-5216-01
5¢  Shg" Ht. Bracket (White) 63 545-5760-18

6 Light Reflector (Silver Plastic) 545-5409-01

Note Item 6 : Typically used with Item 1 (but will fit on any similiar Wedge Base Socket).

-

Parts Identification
& Location

1 The item type (size / description), the quantity and/or location used, are subject to change without notice. Service Bulletins will anounce any changes, if warranted.
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Drawings for Major Assemblies & Ramps  ViewParteld. & Location
(The Blue Pages

in Section 4, Chapter 1 of 2
Q Table of Contents & Overview

(Pink Pages), Pages 59-80.
Under-Trough & Popper

Drawings are provided for the Major Assem- soliiiafy 8

blies in this %ame 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

NR. & ASSOCIATED PARTS (ap-).

Ball Trough
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'DISASSEMBLY FOR REPAIR'
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Ball Shooter (Plunger) Assembly, 500-6146-00-04N (ltems 1-8)

| Nr. | BALL SHOOTER PARTS |QTY.| SPIPART Nr.

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) (244-5003-00)
and #6 X 5/8' SHWH AB (Zinc) (Qty. 2) (234-5002-00)

515-6557-00

2  Rod Assembly (with Black Knob) 1

P

Qty. 3
here this A
Game Only

.
[ ]

. | BALL SHOOTER PARTS __[QTY.| SPIPARTNr. |
Comp. Spring (GREEN, .035" ) 1 266-5001-04
Compression Spring (Short Plunger) 1 266-5010-00

Bushing, 3/8" I.D. (Qilite)
Washer, 3/8" I.D. X 5/8" O.D. X 1/16"

2 280-5010-00

Nr
3
4
5
6 5 242-5014-00

7 Retaining Ring, 3/8" g Shaft 1 270-5012-00
8  Plunger Tip (Black 50 Duro) 1 545-5276-00

Ordering Note: If500-6146-00-04N is unavailable, order the individual part(s) actually
required. This assembly is identical to 500-6146-00-04 except it requires an additional 2 (3
total) Washers (ltem 6) in front of the Housing (ltem 1).

1llljjjjiiilililllillllllilllllliliibbbbbbbbbb bbb bbb
Autoplunger Arm Weld Assembly, 500-6091-00 (ltems 1-5)
Autoplunger Coil Assembly, 500-6092-02B (ltems 6-9) and
Shooter Lane Switch Assembly, 500-6930-00 (ltems 10-12)

| Nr. | AUTOPL. ARM WELD PARTS|QTY.| SPIPART Nr.

Nr. | AUTOPLNGR. COIL PARTS |QTY.| SPIPARTNr. |

1  Arm Weld Assembly 1 515-6526-00
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 ltem 1 by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00)
For Individual Items use : Plunger 2" Lg. (5630-5025-01), Plunger Link (545-5293-00) and
Roll Pin 1/8" @ x 5/8" Lg. (251-5008-00)

5  Compression (Return) Spring 1 266-5020-00

(ASM. REF. 500-6091-00, ltems 1-5)

Shown in 45°
Pivot for clarity.

i ! o

é For Securing Hardware,

see the Parts Table above,
under the item desired.

[ 'Rgtaining
~_ (E-) Ring
~[see ltem 4)

Section 4, Chapter 2
Page 82

6  Autoplunger Coil Bracket Assembly 1 515-6527-00
Iltems 1 & 6 are secured below the P/F by: #8 X 1/2" SHWHAB (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, 24-940 1 090-5036-00B
Coil has a Diode (1N4004) (112-5003-00) positioned @ bot. (below lugs opposite windings).
9 Coil Sleeve 1 545-5031-00
(ASM. REF. 500-6092-03B, ltems 6-9)
Nr. | SWITCH PARTS |QTY.| SPIPARTNr. |
10 Switch (for Shooter Lane) 1 180-5200-00
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).
11 Switch Mounting Bracket 1 535-9742-00
Item 11 is secured to Playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)
12 Switch Body Protect Plate 1 535-6539-00

Item 12 is secured to Items 10-11 by: #2-56 X 7/16" PPH MS Sems (Zinc) (Qty. 2)
(237-5872-01) (ASM. REF. 500-6930-00, ltems 10-12)

Take Note:

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 Securing Hardware, see the Parts
Table above, under the item desired.

Drawings for Major
Assemblies & Ramps



4-Ball Trough Assembly, 500-6318-24-86 (ltems 1-13)

and Associated Parts: See Parts Table Below.

|QTY.] SPIPARTNr. |

Please Note: Items 1 & AP-A have been modified to work on this game only (note Part Numbers).

Nr. |4-BALL TROUGH PARTS
1 515-0173-00

| Nr. | 4-BALL TROUGH PARTS

[QTY.| SPIPART Nr.

1 515-6580-86 | 12 Dual OPTO TRANS Board Assembly
1 515-0174-00

Ball Trough Outhole M'nting Bracket Modified

13 Dual OPTO REC Board Assembly
Items 12 & 13 are secured by: #6-32 X 5/8" HWH Swg (Ser) Zc (Qty. 3/per) (237-5976-04)

1
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 4) (234-5101-00)
For Individual Iltems use : Dual OPTO Transmitter Board (Qty. 1) (520-5173-00), Dual

2  Coil Mounting Bracket
Item 2 is secured to ltem 1 by: #8-32 X 3/8" HWH Swage (Sr.) Zinc (Qty. 4) (237-5975-00)

3  Coil Retaining Bracket
Item 3 is secured to Item 2 by: #8-32 X 1/4" SHWH (Serr) Zinc (Qty. 2) (237-5975-04)
1 090-5044-00T

1 535-7330-01

OPTO Receiver Board (Qty. 1) (520-5174-00), OPTO PCB Tube Spacer (Brass) (Qty. 3/per)
(530-5308-02) and OPTO PCB Rubber Grommet (Qty. 3/per) (545-5518-00)

1  535-5203-03
Ordering Note: If500-6318-24-86 is unavailable, order the individual part(s) actually
required. This assembly is identical to 500-6318-24 except for the Iltem 1 (mounting bracket
was modified to accomodate the Trough Popper Assembly, see Page 84).

4  Coil, 26-1200
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

5  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

6__ Steel & Nylon Plunger Assembly 1__515-5941-01 | Nr. | ASSOCIATED PART(S) QTY.| SPIPART Nr.
7  Compression (Return) Spring 1 266-5020-00 | pp.A Ball Trough Enter/Exit Scoop Modified 1 535-7329-01-86

8  Rubber Bumper (Grommet) 1 545-5105-00 | item AP-A secured above the playfield (THIS GAME ONLY) by: 1/4" X 3/8" Plastic
9 Micro Switch (Roller Actuator, Lite-Force) 3 180-5119-02 Spacer Gray (Qty. 4) (254-5000-02) and #8 X 5/8" SHWH AB (Green) (Qty. 4) (234-5102-04).
AP-B Bracket, Ball Trough Stop This Game Only 1 535-9743-00
Item AP-B is secured above the Playfield by: #6 X 1/2" HWH AB (Zinc) Red (Qty. 2)

10 Sw. Body Protect Plate (Not Required w/# 11)
1 535-7801-00

11 Trough Ball Guide Plate
Item 11 is secured to ltem 1 by: 1/4" X 5/16" X .144" |.D. Spacer Tap. (Qty. 1)

Item 9 requires: Heat Shrink Tubing 1/8" @ PUI-24 (Qty. 1"/per) (605-5006-00)
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).

(234-5001-02)
6 260-5000-00

0 535-6539-00 | o ~ + steel Balls (1-1/16" 0)
Quantity of 4 used in this 4-Ball Trough Assembly (2 are captive balls on the Playfield).

(254-5014-03) and #2-56 X 1/2" HWH (Ser) UNS #4HD TR3 BO (Qty. 4) (237-5937-02)
Take Note:

Q1

*  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 Items 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:

Item AP-A, Enter / Exit Scoop Modified, 535-7329-01-86 (not included with the 4-Ball
Trough Assembly), is shown how it is actually positioned over the 4-Ball Trough Assembly.
P It is mounted raised above the playfield with the use of four (4)

1/4" X 3/8" Plastic Spacers (254-5000-02).

| — g

See securing

hardware under

Drawings for Major
Assemblies & Ramps

ltems 12 & 13.

Shown Broken View to see
complete switches

&
o)
s
g
(an]

“trtrre

ot D

=4 °

&

ettty

See securing
hardware 0
under ltem 11 View

8ee Ordering Note Above.

Gec. 4

<

For Securing Hardware,
see the Parts Table above,
under the item desired.

Cable Wiring Harness
036-5439-04
3-Pin Connector

N
/\‘\\\\\\\' Item 12, Dual OPTO TRANS (Transmitter)
Board, 515-0173-00, is mounted on the
other side of the Trough Assembly, in line
with ltem 13, Dual OPTO REC (Receiver) 045-5007-03
Board, 515-0174-00, using same hardware. 12-Pin Connector
045-5007-12

Section 4, Chapter 2
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Trough Popper Assembl?, 500-6850-00
(Items 1-10)
n

and 1]
Plastic Under-Trough (below)
Individual Parts Only
(tems A, B & C)

For Securing Hardware,
see the Parts Table below,
under the item desired.

| Nr. [ TROUGH POPPER PARTS _|QTY.| SPIPARTNr. | [or Securing
1  Trough Popper Bracket Welded Asm. 1 515-7423-00 the Parts Table
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00) left, under the

item desired.

3 Spring Washer (17/32" ID X 3/4" X 1") {1  269-5002-00
4 Coil, 23-800 1 090-5001-00T

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
Requires : Coil Insulator (Fiche Paper) (545-5431-00)

2  Coil Retaining Bracket 1 535-5203-03
Item 2 is secured to ltem 1 by: #8-32 X 1/4" Slt. SHWH (Zinc) Wax (Qty. 2) (237-5975-04)

Broken 5  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 Broken
View for 6  Steel Plunger Assembly 1 515-7309-00 View for
Switch 7  Compression (Return) Spring 1 266-5020-00 Switch
Clarity 8  Rubber Bumper (Grommet) 1 545-5105-00 Clarity
9  Micro Switch (Heavy Duty) Y-Actuator  { 180-5116-01
Switch requires a Diode (1N4004) (112-5003-00) located on a Terminal Strip, read note V.
‘ 10 Switch Body Protect Plate 1 535-6539-00 7?
~ Items 9 & 10 are secured to Item 1 by: #2-56 X 7/16" PPH MS (Zinc) (Qty. 2) (237-5872-01) e
G T sw - Ordering Note: If500-6850-00 is unavailable, order the individual part(s) actually required. swa ¥ ,,= H

©

1. ) M Special Note: ©

DOTS: The Switch Diode, 1N4001, is not located on this Assembly
Ve (nor included); it's located on a Terminal Strip under the playfield. See
/ Sec. 5, Chp. 2, Playfield Terminal Strips.., Page 111, for more details.

U Coil Note: U Either -00B or-00T can be The space

used for coil replacements. B/T listed is between
ltems 2 &4 is

exaggerated
to view ltem 3

B Take Note:
g
if

o

preferable for easier diode access & may
n differ on game.

The space between ltems 2 & 4 E
is exaggerated to view Item 3.
+ B
\;
1
/ol (! ]
g [
e~
. : n =
ol ||
! 6 |
| Nr. |UNDER-TROUGH PARTS  |QTY.| SPIPARTNr. |
A  Plastic Under-Trough No Parts 1 545-6230-00
Item A is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 8) (234-5101-00)

B Impact Disc (with Pem Stud) 1 515-7440-00

C Impact Plate (with Pem Studs) 1 515-7441-00
Items B & C are secured to Iltem A by: #8-32 Nylon Stop Nut (Qty. 1/per stud) (240-5102-00)
and #8 Washer (Qty. 3) (242-5005-00) (ASM. REF. 500-6854-00, Items A-C)

-
=
Y]
s
=]
oo
»

Plastic Under-Trough

(feeds ball to Trough Popper above)
Individual Parts Only {)Hems A-C)

Section 4, Chapter 2
Page 84
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Eject VUK (Vertical Up-Kicker) Assembly, 500-6846-00 (ltems 1-10)

‘F | Nr. | EJECT VUK PARTS [QTY.| SPIPARTNr. |

1 Eject VUK Bracket 1 535-9637-00 n
Qide View Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 4) (234-5101-00)
2  Coil Retaining Bracket 1 535-5203-03

ltem 2 is secured to Item 1 by: #8-32 X 1/4" SIt. SHWH (Zinc) Wax (Qty. 2) (237-5975-04)
3  Spring Washer (17/32" ID X 3/4" X 1") {1  269-5002-00

Fabie ight: undier the tem desired. 4 Coil, 26-1200 1 090-5044-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
5  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
Behind 6  Steel Plunger Assembly 1 515-7309-00
Bracket
T —— _ ﬂ ]
7  Compression (Return) Spring 1 266-5020-00 ]| % T]
8  Rubber Bumper (Grommet) 1 545-5105-00 -
9  Micro Switch (Heavy Duty) Y-Actuator ~ { 180-5116-01 SW.
! Switch requires a Diode (1N4004) (112-5003-00) located on a Terminal Strip, read note V. m—y:]' 29 u|
10 Switch Body Protect Plate 1 535-6539-00
Items 9 & 10 are secured to Item 1 by: #2-56 X 7/16" PPH MS (Zc.) (Qty. 2) (237-5872-01) [ \J ]
Ordering Note: If500-6850-00 is unavailable, order the individual part(s) actually required. n
o . o
S 8pecial Note: S
The space 'Q_l 8 DOTS: The Switch Diode, 1N4001, is not located on this Assembly 'Q_l 8
between ! (nor included); it's located on a Terminal Strip under the playfield. See !
ltems 2 & 4 is © Section 5, Chapter 2, Playfield Terminal Strips.., Page 111, for more ©
exaggerated N details. N
to viewltem 3 n The space between —
ltems2 &4is
exaggerated to e e
7 view Item 3.
[ {2 B
4/ k N —
I Take Note:
uring Hardware, U Coil Note: U n
K- arts Table above, Either -00B or
-00T can be used
for coil replace- B
n ments. B/T
listed is prefer- L | |
able for easier \I If
diode access &
may differ on game. M

VL0000 0000000000000 0000000000000000000000044

Ball Deflector (Top Orbit) Assembly, 500-6841-00 (ltems 1-8) -
peli)
| Nr. [BALL DEFLECTOR PARTS |[QTY.| SPIPARTNr. | = Take Note: £
1  Ball Deflector Coil Mounting Bracket 1 535-6857-04 A U  Coil Note: U =
Item 1 is secured below playfield by: #8 X 1/2" SLT SHWH AB (Zc) (Qty. 4) (234-5101-00) O Either -00B or g
2  Coil Retaining Bracket 1 535-5203-03 o -00T can be used (&)
Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00) u CO for coil rge'llgce- .o
3 Spring Washer, 17/32" ID X 3/4"X 1" {1  269-5002-00 n——> - g Z;?gglsi s prefer- <
4 Coil, 26-1200 1 090-5044-00T < able for easier 3
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). u diode access & @
5  Coail Sleeve (Short) (Formost #10-7077) 1 545-5076-01 may differ on game. <)
6  Solid Plunger Assembly (Tapered Top) {1 515-7089-00
7  Compression (Relay) Spring 1  266-5022-01
8 #10-32x 1-1/4" PPH Adjustment Scr.  {  237-5708-00

Ordering Note: If500-6841-00 is unavailable, order the individual part(s) actually required.
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Flipper (Left) Assembly, 500-6543-14 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltems AP-

| Nr. | FLIPPER (LEFT) PARTS |QTY.| SPIPART Nr.

Nr. | FLIPPER (LEFT) PARTS |QTY.| SPIPART Nr. |

1 Flipper Base Plate (LEFT) 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 Item FRP1, see the end of this Parts Table.

2 Flipper Bat Bushing (White Plastic) 1/4"¢1.D. 1  545-5070-00
Item 2 is secured to Item 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)

3  Power (EOS / End-of-Stroke) Switch 1 180-5149-00
Item 3 is secured to ltem 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)

4  Sw. Plate/Spring Return Brkt. (LEFT) 1 535-7354-01
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, 23-1100 (ORANGE) (Left) 1 090-5030-00T
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 (530-5349-01) and Plunger "Flipper" Link
(545-5611-01) and is secured to the Plunger by: Bushing, .16" o ID X .281" @ OD X .187"
(Qty. 1) (530-5532-00) and Spiral Pin @ 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)

13 Crank Bar 530-5070-02

ltem 13 requires: Bushing, .192" & ID X .312" & OD X .195" (Qty. 1) (530-5139-00)

14® Switch Actuator (LEFT) Sub-Assy. 1 515-7257-01
For Individual Iltems use : Actuator & Spring Bracket (LEFT) (535-9038-01) and ® Switch
Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

Rivet, 1/8" @ 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) and
#10 Split Lock Washer (244-5003-00) Tool Required for Item 15: 5/32" or 4mm Allen Wrench

Flipper Rebuild Parts for Easier Installation, $ave $:
Flipper Base Plate Kit (LEFT)
Includes Item 1 pre-threaded, with the 515-6617-01

Securing Hardware for ltems 2, 3, 6 & 8.

FRP1

Plunger, Link & Crank (LEFT) Assy.

FRP2 Includes above ltems 12, 13, 14 and 15 515-7203-01
and is pre-assembled.
Flipper (LEFT) Rebuild Kit

FRP3 Same as FRP2, but also includes above 500-6307-10

Items 6 & 10.

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

Nr. | ASSOCIATED PART(S) QTY.| SPIPART Nr.

YELLOW Flipper Bat (Plain) & Shaft
AP-A (Non-Knurled End) Assembly 1 515-5133-06-06
AP-B Large Flipper RED Rubber Ring 1 B45-5277-22
The differences
bet th
STYLE Leﬂwzelgigh?
FLIPPER BASE PLATE

Flippers are:

Item 1, ltem 4,
and ltem 14
(just the Bracket)

O

The coils may also

Coil on the
Left Side
of the Plate

Q1

(3]

For Securing Hardware, see the Parts
Table above, under the item desired.

=
iE

differ depending

on the game.
LEFT STYLE LEFT STYLE
SWITCH PLATE/  SWITGH ACTUATOR
SPRING RETURN SUB-ASSEMBLY
o BERACKET (SIDE UIE;J, APART)

NN Wddid

Take Note:

® "R"indicates Item noted is secured with rivet(s) as listed.

Reference Service Bulletin 152 for additional information on
Items 12 & 14.
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* To Order the Flipper (Left) Rebuild Kit ask for Part Nr.: 500-6307-10 (includes ltems 6, 10, 12, 13, 14 & 15)



Flipper (Right) Assembly, 500-6543-04 (ltems 1-15)
and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (ltems AP-

n-g 2

| Nr. | FLIPPER (RIGHT) PARTS  |QTY.| SPIPART Nr.

Nr. | FLIPPER (RIGHT) PARTS

|QTY.| SPIPARTNr. |

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 Iltem FRP1, see the end of this Parts Table.

2 Flipper Bat Bushing (White Plastic) 1/4"@1.D. 1  545-5070-00
Item 2 is secured to Item 1 by: #6-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 3) (237-5976-02)

3  Power (EOS / End-of-Stroke) Switch 1 180-5149-00
Item 3 is secured to Iltem 1 by: #6-32 X 5/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5976-04)

13 Crank Bar 1 530-5070-02

ltem 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) (535-9038-00) and ® Switch
Actuator (White Plastic) (545-5612-00) and is secured to the Bracket by:

Rivet, 1/8" @ X 1/4" Lg. (Qty. 1) (249-5003-00)
2 237-6144-00

15 Set Screw: #10-32 X 3/4" Socket Hd.
Item 15 requires: #10-32 Nylon Stop Nut (Qty. 1 Flipper Link Side Only) (240-5203-00) and

4 S\fV- Plate/Spring Return Brkt. (RIGHT) {1 535-7354-00 | #10 Spiit Lock Washer (244-5003-00) Tool Required for ltem 15: 5/32* or 4mm Allen Wrench
5 _ Flipper Return Spring 1 265-5035-00 ["Flipper Rebuild Parts for Easier Installation, $ave $:
6* Coil Stop Bracket Sub-Assembly 1 515-6308-01 Flipper Base Plate Kit (RIGHT)
ltem 6 i d to ltem 1 by: #10-32 X 3/8" SHWH S Serr) Zinc (Qty. 2 :
(537-5555.00) and 10 Spt Lock Wacher (aty.2) (44500900, D FRP1 Includes ltem 1 pre-threaded, with the ~ 515-6617-00
7 Spring Washer (17/32" ID X 3/4" X1") {1 269-5002-00 Plunger, Link & Crank (RIGHT) Assy.
8 Coil Support Bracket 1 535-7356-00 | FRP2 Includes above Items 12, 13, 14 and 15 515-7203-00
Item 8 is secured to Item 1 by: #8-32 X 3/8" HWH Swage (Ser.) Zc. (Qty. 2) (237-5975-00) ar_ld is pre-assembled. _ _
9 Coil, 23-1100 (ORANGE) (Right) 1 090-5030-00T Flipper (RIGHT) Rebuild Kit
Q Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). | TIPS ﬁgf’;}se gfg’?gp 2, but also includes above 500-6307-00
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 | Nr. | ASSOCIATED PART(S) QTY.| SPIPART Nr.

(SL % bL ‘€L ‘2L ‘0L ‘9 Sway sapnjoul) 00-L0£9-00S :IN Med 104 ¥se 1y plingay (1ybiy) seddij ay} 1epiQ oL s

For Individual ltems use : Flipper Plunger (530-5349-01) and Plunger "Flipper" Link

; A i ) .. . YELLOW Flipper Bat (Plain) & Shaft
545-5611-01) and d to the PI by: Bushing, .16" ¢ ID X .281" ¢ OD X .187 - -5133-06-06
EQty. 1) (530-535%"2-53)2?: rSepira‘I)Pi: o slfgzg"ei sy4" L;.s(clnnta 1) (25?1 -5015-02) ¢ AP-A (Non-Knurled End) Assembly . 1 51551
AP-B Large Flipper RED Rubber Ring 1 545-5277-22

The differences

between the

RIGHT STYLE
FLIPPER BASE PLATE

Left & Right
Flippers are:

Item 1, ltem 4,
and ltem 14
(just the Bracket)

O

The coils may also %
differ depending -
on the game.
Coil on the
Right Side
|| of the Plate
H- Q16
|
RIGHT STYLE RIGHT STYLE || For Securin .
g Hardware, see the Parts
SWITCH ACTUATOR  sWITCH PLATE/ | | Table above, under the item desired. .
SUB-ASSEMBLY  SPRING RETURN ’i &
(SIDE \n!;lr, APART) BRACKET > /) =
Y
S
(o]

Take Note:

® "R"indicates Item noted is secured with rivet(s) as listed.

Reference Service Bulletin 152 for additional information on
Items 12 & 14.

q-
d
QD

(<)

Drawings for Major
Assemblies & Ramps
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8lingshot (Left & Right) Assemblies, 500-5849-00 (Qty. 2) (Items 1-9)

| Nr. | SLINGSHOT PARTS |QTY.| SPIPART Nr.

Nr. | SLINGSHOT PARTS |QTY.| SPIPARTNr. |

1  Slingshot Bracket Assembly 1/per 515-5339-01
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 3) (234-5101-00)

2  Coil Retaining Bracket 1/per 535-5203-03
Item 2 is secured to ltem 1 by: #8-32 X 3/8" PPH MS (Sems) (Qty. 2) (232-5301-00)

3 Coil, 23-800 1/per 090-5001-00T
Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
4 Coil Sleeve 1/per 545-5031-00

5  Plunger & Link Assembly 1/per 515-5338-00
For Individual ltems use : Plunger 2" Lg. (5630-5025-01), Plunger Link (545-5293-00) and
Roll Pin 1/8" @ x 5/8" Lg. (251-5008-00) The Plunger Link is secured to the Riveted Arm
by: Retaining Ring, 1/4" o Shaft (Qty. 1) (270-5002-00)

Ordering Note: If515-5338-00 is unavailable, order the individual part(s) actually required.

Take Note:

6 Compression (Return) Spring 1/per 266-5020-00

7  Slingshot Stack (Blade) Switch 2/per 180-5054-00
Only 1 of the 2 Switches has a Diode (1N4004) (112-5003-00). See Note Below on Drawing.
Can be replaced with (1N4001) (112-5001-00).

8  Switch Body Protect Plate 2/per 535-5045-00
Iltems 7 & 8 are secured to Item 1 by: #6-32 X 5/8" HWH Swage (Qty. 4) (237-5976-04)

O® Riveted Arm & Tip Assembly 1/per 515-5340-01
For Individual Parts use (requires drilling out rivet & rereviting) :

Arm (515-5341-01), Kicker Tip (545-5216-01) and Rivet, 1/8" & x 1/4" Lg. (249-5003-00)
The Riv. Arm is secured to Item 1 by: Retaining Ring, 1/4" @ Shaft (Qty. 1) (270-5002-00)
Ordering Note: If515-5340-01 is unavailable, order the individual part(s) actually required.
Ordering Note: If500-5849-00 is unavailable, order the individual part(s) actually required.
This assembly is identical to 500-5849-01 with the exception of ltem 3, which uses a Coil,
26-1200 (090-5044-00T) instead.

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.

Q17

Riveted

Arm @

Diode on
1 Switch Only

F
28

>

Switch Diode Wiring Note: - !” {

Cathode Side to ol

Lug of Short Blade —
(WHT Jumper to ~ o

2nd Switch)

Anode Side to
Middle Lug (WHT-ORG)

Coil Sleeve thru Coil

Lug of Long Blade
(GRN-GRY & WHT Jumper to
2nd Switch)

Armature Stop & Shading Ring

* ¢
Q18

Kicker
Tip

Retaining
Ring

Riveted
Arm

RIGHT
SW. 62
(Qty.2)

Diode on
1 Switch Only

I‘ { Qty. 2
o
o<C
n_> “i _.: Switch Diode Wiring Note:

= Cathode Side to

N 0 Lug of Short Blade

N o] (WHT Jumper to
(a4 2nd Switch)

Anode Side to
Middle Lug (WHT-BLU)

Coil Sleeve thru Coil

Lug of Long Blade
(GRN-GRY & WHT Jumper to
2nd Switch)

| —
Armature Stop & Shading Ring

For Securing Hardware, see the Parts

Table above, under the item desired.

Left Side View

Section 4, Chapter 2
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Bumper Top, Bumper Bottom* & Bumper Switch Individual Parts Only (ltems 1-18)

Q9

and Associated Parts: See Parts Table Below.

AP
A

Angg-IAg-
8pecial Note:

DOTS: The Lamp Diode,
1N4001, is not located on
the socket (nor included);
it'’s located on a Terminal
Strip under the playfield.
See Section 5, Chapter 2,
Playfield Terminal Strips..,
Page 111, for more details.

(0] [0)
Q1

Top
Exploded
View

For Securing Hardware,

see the Parts Table below,
under the item desired.

Ordering Note:

Individual parts can be ordered.
However, if the entire Bumper is
required, use the ASM. REF.
Number(s) under each section
in the Parts Table.

ZA

r4

.

4

SPOON SWITCH ACTUATOR
INCLUDED WITHITEM 17

Side View of

Bottom
Exploded

View

Side Viewof 14 & 15

Item AP-D Note: Individual Plastics (830-6047-XX) are not available individually, ordering »

L e
Y N
S A LAMPS 7,15 & 23
El'!"% 7155 23 ; ’ Assembled
| | View

T | Ei=y =
LEFT | SW.49
RIGHT | SW.50
BOT. | SW.51
I ! 5= i
T oo
= | Take Not
Special Note: ) ca Iﬁ (:) g'h
* Thi . oil Note: ither
This Game Only: S = -00B or-00T can be
The Bottom Bumper (Q11), o used for coil replace-
requires the coil to be lugless, S‘ T ments. B/T listed is
due to space restraints. See 1 O . i
Section 5, Chapter 2, Playfield 0o %giraazé?eg 2&[75712;
Wiring (... Terminal Strips, ...), o differ on game
Page 111. ’
| Nr. | BUMPER TOP PARTS |QTY.| SPIPARTNr. |

1 LED Module (WHT) (6.3v) Wedge Base 1/per 112-5024-08

2  Wedge Base Socket 1/per 077-5206-00
3 Bumper Body 1/per 545-5197-00

Item 3 is secured by: #5 X 7/8" PRH AB (Zinc) (Qty. 2/per) (237-5826-00)

4  Ring Assembly 1/per 515-5085-00

p
Item 4 is secured by: #6-32 Nylon Stop Nut (Qty. 2/per) (240-5005-00)

5  Bumper Skirt 1/per 545-5607-00
6  Bumper Skirt Compression Spring 1/per 266-5048-00
7  Bumper Base 1/per 545-5195-00

(ASM. REF. 515-6459-01L, ltems 1-7 (Qty. 3))

| Nr. | BUMPER BOTTOM PARTS |QTY.| SPIPARTNr. |
8 Plunger 1/per 530-5348-00
9 Compression (Return) Spring 1/per 266-5047-00
10A Coil, 26-1200 (Q9 & Q10) > (090-5044-00T
10B Coil, 26-1200 (Iugless coil) (Q11) 1#* 090-5044-NL

10A Coil has Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

11 Coil Sleeve 1/per 545-5031-00
12 Fiber Yoke 1/per 545-5609-00
13 Metal Yoke 1/per  535-7346-00
14 Metal Yoke Stop 1/per 535-7347-00

Item 14 is secured by: #6-32 X 1/4" HWH Swage (Serr.) Zinc (Qty. 2/per) (237-5976-01)

15 Coil Bracket Welded Assembly 1/per 515-5939-00
Item 15 is secured by: #6-32 X 1-3/16" Spiral Fin Shank (Qty. 3/per) (237-5957-00) and
#6-32 Nylon Stop Nut (Qty. 3/per) (240-5005-00)

(ASM. REF. 515-6459-04, ltems 8, 9, 10A & 11-15 Only (Qty. 2));
# (ASM. REF. 515-6459-04-NL, Items 8, 9, 10B & 11-15 (Qty. 1))

The Top & Bottom Assemblies are secured together by hardware included in assemblies.

&
o)
s
g
(an]

of kit is required. For all pieces, see Playfield Top - Plastics (Screened & Clear) Kit,

Decals & Mylar Kits, Page 69.

Sec. 4

Nr. | BUMPER SWITCH PARTS  |QTY.| SPIPART Nr.
16 Switch Bracket 1/per 535-7342-00

Item 16 is secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 2/per) (234-5101-00)

17 Bumper Stack (Blade) Switch Assy. 1/per 180-5015-04
Included with ltem 17 : Spoon Switch Actuator (545-5610-02).
Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00).

18 Switch Body Protect Plate 1/per 535-7344-00
Items 17 & 18 are secured by: #6-32 X 3/4" HWH Sw. (Serr) Zc. (Qty. 2/per) (237-5976-05)

(ASM. REF. 515-6459-09, ltems 16-18 (Qty. 3))
ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLIES.

| Nr. | ASSOCIATED PART(S) |QTY.| SPIPARTNr. |

AP-A Bumper (Pop) Cap (Red) Left 1 550-5057-02
AP-B  Bumper (Pop) Cap (Clear) Right 1 550-5057-01
AP-C Modified Bumper Cap (Blue) Bottom 1  550-5080-05
AP-D Kit: Plastics (includes -24 & -25) 1 803-5000-91

Item AP-A, -B & -C are secured by: #4 X 3/4" PRH (Zinc) T-25 (Qty. 2/per) (237-5873-00)
Note: Plastics -24 on AP-A (Red) and -25 on AP-C (Blue) use the same securing hardware.

Drawings for Major
Assemblies & Ramps

Section 4, Chapter 2
Page 89
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Top Parts Exploded
and Assembled Views

Note: Item 4 is
conected to Item

2 (Ref. A) and "
ltem 7B®, Lever/ For Securing Hardware,

see the Parts Table right,
Armature (Ref. B) under the item desired.

oor

< Hot Dog Sign (Above Playfield) Individual Parts Only (ltems 1-6)

| Nr. | HOT DOG TOP PARTS |QTY.| SPIPARTNr. |
1 Bracket, Pivot 1 535-9640-00

Item 1 is secured on Flat Rail #12 (535-9632-00) by: #6-32 X 3/8" PFH MS 82° Undercut
(Zinc) (Qty. 1) (237-5871-00) For Flat Rails (with Part Numbers) and locations, see Playfield
{ Top - Flat Rails, Wood Rails, Ball Guides & Wire Forms, (Section 4, Chapter 1) Page 68.

Take Note:

® "R"indicates Item noted is secured with rivet(s) as listed.

2 "Spring" Arm 1 535-9642-00
3  Sleeve (Spacer) 1 530-5706-00

Item 3 slides into the "Spring" portion of Item 2 and is secured by: #8-32 X 5/8" SHWH
Ser. (Zinc) Wax (Qty. 1) (237-5975-03) and #8 Washer (Qty. 1) (242-5005-00)

4  Link 1 535-9643-00
Note: Item 4 is conected to Iltem 2 (Ref. A) and Item 7B®, Lever / Armature (Ref. B)
5® Kit: Plastics (includes -09) 1 803-5000-91

Item 5 secured to Item 2 by: Rivet, 1/8" o X 3/16" Long (Black Zinc) (Qty. 2) (249-5001-01)
and Washer, 9/64" |.D. X 5/16" O.D. X 1/32" Thick (Qty. 2) (242-5017-00)

6 Kit: Decals (includes -36) 1 802-5000-91

Item 6 is protected at the folded ends wrapped around Item 2 by:
Speed Nut (Push-On) Fastener Type S10271 (Qty. 2) (240-5406-00)

Items 1-6 Ordering Note: Cannot order parts assembled because Individual Plastics
(830-6047-XX) and Decals (820-6375-XX) are not available individually, ordering of the kits
are required. For all pieces, see Playfield Top - Plastics (Screened & Clear) Kit, Decals &
Mylar Kits, Page 69. (ASM. REF. 515-7432-00, ltems 1-6)
(ASM. REF. 515-7438-00, Iltems 2 & 5)

VLAV 00000000000000000000000000000000000004

Hot Dog Drive Assembly (Below Playfield), 500-6845-00 (ltem 7)
(tem 7 includes 7A, 7B®, 7C which cannot be ordered separately, 7D & 7E)

| Nr. |HOT DOG BOTTOM PARTS |QTY.| SPIPARTNr. |
7  Hot Dog Drive Asm. (incl. Items 7A-7E) 1 500-6845-00
Item 7 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 2) (234-5101-00)
Ordering Note: Individual Bracket Parts (Items 7A, 7B® & 7C) cannot be ordered
separately. The part numbers shown below are for reference only.
Reference Only: 7A Overall Mounting Bracket (Ref. 535-9641-00), 7B® Lever / Armature
Riveted Assembly (Ref. 515-7429-00) and 7C Mini-Coil Frame (Ref. 535-6198-00)

7D Mini-Coil, 32-1800 1 090-5031-00
ltem 7D is secured to 7A & 7C by: #8 X 3/8" SHWH Ser. (Zinc) Wax (Qty. 1) (237-5975-00)
7E  Spring (Actuator) 1 265-5024-00

REFERENCE
ONLY:
7A,7B® & 7C
Take Note:

For Securing Hardware, ® "R"indicates Iltem
see the Parts Table above, H
under the item desired. nc.)ted. is secured
with rivets.

Section 4, Chapter 2
Page 90
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2-Post Ball Diverter Assembly, 500-6837-00 (ltems 1-9)
and Associated Switch Parts: See Parts Table Below.

[ Nr. [2-POST DIVERTER PARTS _|QTY.| SPIPART Nr. | Take Note:
1 Main Housing, 2-Post Mntg. Bracket 1 535-9503-00 For a break-dc_)wn of parts and wiring configuration of Items 2 and
ltem 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 4) (234-5101-00) AP-A, Transceiver OPTO PCB (500-6775-00) and associated
PCBs Not Shown (Playfield OPTO Trans./Rec. Amplifier Board

2 Transceiver OPTO PCB Assemb_ly 1 500-6775-00 and Playfield X3 Triple Auxillary Board) see Section 5, Chapter 4,
Item 2 is secured to Item 1 by: #6 X 5/16" PPH (Zinc) Type-25 (Qty. 2) (237-5880-01) Printed Circuit Boards ( YELLOW PAGES ), Pages 148-153.
3  Coil Retaining Bracket 2 535-5203-03

Item 3 is secured to Item 1 by: #8-32 X 1/4" SHWH Sw. (Sr.) Zc. (Qty. 2/per) (237-5975-04)

4  Spring Washer (17/32"ID X 3/4" X 1") 1  269-5002-00 ] LT AENLYE &

5  Coil, 26-1200 2 090-5044-00T .r 500-6775-00, TRANSCEIVER PCB ASSEMBLY \.
Each Coil has a Diode (1N4004) (112-5003-00) pos. @ top (above lugs next to windings). : (TOp VIeW) | 2 :
6 Coi Sleeve > 545541100 | O | H O
7  Steel & Offset Extension Plunger Asm 2  515-7444-00 H L
Item 7 is secured to ltem 1 by: Retaining Ring, 7/16" & Shaft (Qty. 1/per) (270-5005-00) n : Sw. 32 :
8 Compression (Return) Spring 2  266-5020-00 } :
9  Adjust. Scr. 1/4-20 X 1" SS PPHD 2 237-6164-00 ] , E EL i
ltem 9 is secured by: 1/4-20 Wing Nut (Qty. 1/per) (240-5302-00) + Loctite* (000-0629-00) O : Qty. 1 per Coil : O
“Loctite 38050-380 Black Max 10z. 1 1
Orct’;;r’isg Note: If 500?(;:837-3)(; iso 5navailable, order the individual part(s) actually required. 1 _________\_-_/_____ — _ i 1
ASSOCIATED SWITCH PARTS ARE NOT INCLUDED WITH THE ASSEMBLY. 1 500-6775-00,
| Nr. | ASSOC. SWITCH PART(S) |QTY.| SPIPARTNr. | Y FLLIL ] [RANSCENVER
AP-A Transceiver OPTO PCB Assembly 1 500-6775-00 A 7 | ] [sw.32 «(Side View)
Item AP-A is secured on Flat Rail #6 (535-9614-00) by: Fiche Paper (Insulator) (Qty. 1)
(545-6145-00) and #6 X 5/16" PPH (Zinc) Type-25 (Qty. 2) (237-5880-01) ltem AP-A Note: ~ : % : 601-5023-12
AP-B Switch Mounting Bracket, 2-Switch 1 535-9630-00 Qty. 1 located on Flat (I 12" SPKR
Item AP-B is secured below the P/F by: #8 X 1/2" SHWH AB (Zc.) (Qty. 2) (234-5101-00) Rail #6 above the } H : WIRE with
AP-C M?cro Switch, Straight Wire. Actuator 1 180-5178-00 ﬁ é"’%f’?/g-e I(?vf/yi‘ h7€0” Vi gf‘gﬁ?ﬁp'oz
AP-D Micro Sw., Med. Bend in Wire Act'tr. 1 180-5179-00 Playfield. loig! CONNECTOR
AP-E Switch Body Protect Plate 1/per 535-6539-00 n_, 152 (Not Shown
Item AP-E is secured by: #2-56 X 1/2" #4 HD TR3 (Qty. 2/per) (237-5937-02) Q : ’ : for clar ity)
ty. 1 !
per%oil : i ;
i ! i
P,
H v i
| — I e—— |
! SW.
/ i W. 32 @
For Securing Hardware,
see the Parts Table above,
under the item desired.

Qty. 1
per Switch

&
o)
s
g
(an]

LA

Under the Ite:é'?%z.f °
Playfield View ~
of Hems AP-B, ‘ﬂ-’
AP-C & AP-D , (6 . .
v stothe Parte Tobls sbove, aty. 1 - 1L ] <
under the item desired. per Coil .
p— ()
o o C%
RS Qo
O B— 9Sq SIS
I aty.1 CID o CID o
SW. 27 > A per Coil u Ql
I 027

B
B

T o

Qty. 1
O per Coil
L If reinstalled, adjust to correct
SW. 28 drop height and add Loctite*
. (see Parts Table, Item 9).
10000
Qty. 1

per Coil

]
N

}
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© flat blade

Diverter (Left) Assembly

T © Individual Parts Only (ltems 1-14) >
see other side
PUSH DOWN [ Nr. [ DIVERTER (LEFT) PARTS _ [QTY.| SPIPART Nr. [
COIL STOF 1  Diverter Housing Bracket (LEFT) 1 535-9520-00 )
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 3) (234-5101-00)
4—@ 2  Bracket Support (Hex Spcr. 2" X 1/4") 1 254-5008-07

Item 2 is secured to Item 1 by: #6-32 X 3/8" SHWH 23 Zinc (Qty. 2) (237-5891-00) !
3 Nyliner 1/4" @ (Thomson #4L1-FF) 2 545-5423-00 N
4  Coil (Plunger) Stop Bracket Asm. 1 515-7422-01 (e))

Item 4 is secured to Iltem 1 by: #8-32 X 3/8" SHWH Swg. (Ser.) Zc. (Qty. 2) (237-5975-00)

Take No’re' 5  Spring Washer (17/32"ID X 3/4" X 1") 1 269-5002-00 LL)

6 Coil Retaining Bracket 1 535-5203-03 €D
U Coil Note: Item 6 is secured to Iltem 1 by: #8-32 X 3/8" SHWH Swg. (Ser.) Zc. (Qty. 2) (237-5975-00) <
O Either -00B or 7  Coil, 26-1200 1 090-5044-00T A
;OOT <_:Ian ble used  Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
ments. B/Tlisteq 8  Coil Sleeve (1.69" OAL) 1 545-5411-00 CR
is preferable for 9 Diverter Plunger & Link Sub-Assy. 1 515-6304-02 —=
easier diode For Individual Items use : Flipper Plunger (530-5349-01) and Plunger "Flipper" Link
& ma (545-5611-00) and is secured to the Plunger by: Bushing, .192" ¢ ID X .312" ¢ OD X
gicfzc‘:eiscsm am}é .195" (Qty. 1) (530-5139-00) and Spiral Pin & 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)
game. 10 Compression (Return) Spring 1  266-5020-00
11 Crank Bar 1 530-5070-02
Item 11 requires: Bushing, .192" ¢ ID X .312"  OD X .195" (Qty. 1) (530-5139-00)
@ 12  Set Screw: #10-32 X 7/8" Socket Hd. 2 237-5966-00

Item 12 requires: #10-32 Nylon Stop Nut (Qty. 1 Link Side Only) (240-5203-00) and
#10 Split Lock Washer (244-5003-00) Tool Required for Item 15: 5/32" or 4mm Allen Wrench
(ASM. REF. 500-6842-00, ltems 1-12 Only)

13 Diverter Blade (LEFT) Assembly 1 515-7430-00

Item 13 is secured through Items 1 & 3 (both sides) by: Retaining Ring, 1/4" o Shaft
(Qty. 2) (270-5002-00).

Reference Only : Diverter Blade (Left) (Ref. 535-9521-00) and Diverter Shaft (Reference
530-5684-00). Blade secured to shaft by: Rivet, 1/8" @ by 1/4" Long (Qty. 2) (249-5003-00)

14 Kit: Decals (includes -AL & -BL) 1 802-5000-91
Note: Individual Decals are not available individually, ordering of kit is required. For all
pieces, see Playfield Top - Plastics (Screened & Clear) Kit, Decals & Mylar Kits, Page 69.

i’% Note the direction of the Set
«# Screw (Item 12), Reference C.

For Securing Hardware,

see the Parl_s Table a_bove, E /—m
under the item desired. { P

o ]

b 09§

-
>
Y]
s
=
oo
»

B
ooh K

00¢1-9¢

Note the
direction
of the Set Screw
(ltem 12),
Reference C.

Telling them apart:

For the differences between the Left & Right Diverter
Assemblies, reference A & B Points (Housing Bracket
Feet). Items 1 and 13 are the only items which differ.

=

v DISASSEMBLY FOR REPAIR PROCEDURE PRECEDES TH

v

?Hﬂ O -AwWE- O
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Drawings for Major
Assemblies & Ramps




Diverter (Right) Assembl
Individual Parts Only (ltems

{14

o
g | Nr. | DIVERTER (RIGHT) PARTS |QTY.| SPIPARTNr. |
g 1  Diverter Housing Bracket (RIGHT) 1 535-9520-01
2 Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 3) (234-5101-00)
4—@ 2  Bracket Support (Hex Spcr. 2" X 1/4") 1 254-5008-07

Iltem 2 is secured to ltem 1 by: #6-32 X 3/8" SHWH 23 Zinc (Qty. 2) (237-5891-00)

3  Nyliner 1/4" @ (Thomson #4L1-FF) 2 545-5423-00
4  Coail (Plunger) Stop Bracket Asm. 1 515-7422-01
Item 4 is secured to Iltem 1 by: #8-32 X 3/8" SHWH Swg. (Ser.) Zc. (Qty. 2) (237-5975-00)

Take NO‘l'e' 5  Spring Washer (17/32" ID X 3/4" X 1") 14 269-5002-00

6 Coil Retaining Bracket 1 535-5203-03
U Coil Note: Item 6 is secured to Iltem 1 by: #8-32 X 3/8" SHWH Swg. (Ser.) Zc. (Qty. 2) (237-5975-00)
O Either -00B or 7  Coil, 26-1200 1 090-5044-00T
( ];OOT QIan ble used  Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).
PUSH DOWN or coil replace- : -
ON PLUNGER ments. BET listed 8  Coil Sleeve (1.69" OAL) 1 545-5411-00
TO COIL STOP is preferable for 9  Diverter Plunger & Link Sub-Assy. 1 515-6304-02
Adjustment Procedure CC easier diode For Individual ltems use : Flipper Plunger (530-5349-01) and Plunger "Flipper" Link
see other side ‘,i access & may (545-5611-00) and is secured to the Plunger by: Bushing, .192" ¢ ID X .312" ¢ OD X
- 195" (Qty. 1) (530-5139-00) and Spiral Pin o 5/32" X 3/4" Lg. (Qty. 1) (251-5015-02)
differ on game. - g
10 Compression (Return) Spring 1  266-5020-00
11 Crank Bar 1 530-5070-02

Item 11 requires: Bushing, .192" & ID X .312" & OD X .195" (Qty. 1) (530-5139-00)

S D 12  SetScrew: #10-32 X 7/8" Socket Hd. 2  237-5966-00

Item 12 requires: #10-32 Nylon Stop Nut (Qty. 1 Link Side Only) (240-5203-00) and
#10 Split Lock Washer (244-5003-00) Tool Required for Item 15: 5/32" or 4mm Allen Wrench
(ASM. REF. 500-6842-01, Items 1-12 Only)

13 Diverter Blade (RIGHT) Assembly 1 515-7431-00

Item 13 is secured through Items 1 & 3 (both sides) by: Retaining Ring, 1/4" o Shaft
(Qty. 2) (270-5002-00).

Reference Only : Diverter Blade (Right) (Ref. 535-9530-00) and Diverter Shaft (Reference
530-5684-00). Blade secured to shaft by: Rivet, 1/8" o by 1/4" Long (Qty. 2) (249-5003-00)

m 14 Kit: Decals (includes -AR & -BR) 1 802-5000-91

Note: Individual Decals are not available individually, ordering of kit is required. For all
pieces, see Playfield Top - Plastics (Screened & Clear) Kit, Decals & Mylar Kits, Page 69.

Note the direction of the Set

For Securing Hardware,
see the Parts Table above, Screw (Item 12), Reference C 'V .

under the item desired.

A 4

B 6O
A | =

%)
ol
E
£
(an]

N
AN
o

26-1200
Sec. 4

O

Note the direction
of the Set Screw
(Item 12), Reference C.

Ca,
9 s,

n—»m@@mcco:j
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Page 93
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v DISASSEMBLY FOR REPAIR PROCEDURE FOLLOWS THIS PAGE (92-93A) v

Telling them apart:

For the differences between the Left & Right Diverter
Assemblies, reference A & B Points (Housing Bracket
Feet). Items 1 and AP-A are the only items which differ.

Drawings for Major
Assemblies & Ramps




<4 Reference Pages 92-93 For Items & Part Numbers
Diverters (Left & Right) and Blades Disassembly For Repair

Technicians Remember the Basics: All Service should be done by qualified personnel.
ALWAYS REMOVE POWER BEFORE SERVICING. Service assemblies which are below the
playfield, with the playfield in its' most upright position (leaning against the Backbox). Raise it
carefully! Ensure the bottom edge (back) of the playfield is still resting on the Cabinet Side
Support Rails and is forward enough to allow the Playfield to lean against the backbox at an
angle so it does not fall forward. When lowering, rest on the support brackets first, then
continue to place in cabinet. Ensure playfield is pushed forward 'til the stop is felt, before
lowering to ensure the Trough Popper Mechanism clears the Coin Mechanisms on the Coin
Door. Re-assembly is the reverse of disassembly (removal). Keep track of securing hardware
(which are referenced under the items in the Parts Table) Use Loctite Blue 242 on the
threads all screws to ensure the screws will not loosen in play.

When in doubt, give us a call!

DIVERTER BLADE (FLAG) REMOVAL: SRR Bown COLSIOR, || o2
1. Loosen the SET SCREW that holds the TO COIL STOP CE o
DIVERTER SHAFT & BLADE to the Crank A4 S
Bar. =

2. There are 2 Retaining Rings (clips) that
hold the shaft at its correct depth to the
playfield. One is located above the bracket
housing, the other is located just under i
where the enters the bracket (Ref. Item 3 on T O
Pages 92 or 93). Using a long nose pliers
remove both of these rings from the shaft.

3. Remove the DIVERTER SHAFT & BLADE
from the top of the playfield.

O

(o] N X
A \ =
@Crank Bar
DIVETER SHAFT & BLADE ADJUSTMENT: 2
1. Put a DIVERTER SHAFT & BLADE back GOl
into the bracket housing. STOP ng’fL?r\?GVEAI!(
2. Reinstall both Retaing Rings onto the shaft. — TO COIL STOP

3dIS 'gv0 'AId 1431

O

p -00§

>> CAUTION! Failure to install both
of these rings (clips) could cause the 9] flat blade/_l

mechanism to bind. << CAUTION! @/

3. Place the shaft end thru the Crank Bar and
hand tighten the SET SCREW just enough
so the Diverter Blade & SHAFT can move..

4. Above the playfield, hold the Diverter Blade O P E N
in its' most OPEN position against the
outside rail of the game. Under the
playfield, push down on the plunger ALL
THE WAY INTO THE COIL (AGAINST THE
COIL STOP). Only then tighten the set
screw onto the shaft end (through the Crank
Bar). This procedure ensures correct depth
of the plunger into the coil in the
unenergized position. Check for smooth
operation.

(w)
~
0
§.
=
(V3
7]

[L4VHS ]

J
RIGHT SIDE

Section 4, Chapter 2
Pages 92-93A

Drawings for Major
Assemblies & Ramps



Reference Pages 94-95 For Items & Part Numbers »
1- & 2-Coil (Ball Accelerators) Magnets Disassembly For Repair

Technicians Remember the Basics: All Service should be done by qualified personnel.
ALWAYS REMOVE POWER BEFORE SERVICING. Service assemblies which are below the
playfield, with the playfield in its' most upright position (leaning against the Backbox). Raise it
carefully! Ensure the bottom edge (back) of the playfield is still resting on the Cabinet Side
Support Rails and is forward enough to allow the Playfield to lean against the backbox at an
angle so it does not fall forward. When lowering, rest on the support brackets first, then
continue to place in cabinet. Ensure playfield is pushed forward 'til the stop is felt, before
lowering to ensure the Trough Popper Mechanism clears the Coin Mechanisms on the Coin
Door. Re-assembly is the reverse of disassembly (removal). Keep track of securing hardware
(which are referenced under the items in the Parts Table) Use Loctite Blue 242 on the
threads all screws to ensure the screws will not loosen in play.

When in doubt, give us a call!

RACE TRACK MAGNET COIL REMOVAL
Note 1: The race Track OPTO's can be serviced without removing the entire Magnet Assembly.
Note 2: Most magnet problems can be traced to Switch/OPTO problems, Fuse (F20) problem, or x3 (Triple) Driver Board problem. Always
suspect these systems before replacing a driver coil (refer to Section 5). The coils are further protected by integral thermal fuses.

The magnet (accelerator) coils can be quick tested to see if it is firing by placing a magnetic item such as a screwdriver next to the coil. The
screwdriver will move slightly if the coil is firing. Read NASCAR® Diagnostics (Portals™), Section 3, Chapter 2, Page 27. Run "Track” Test.

BOTTOM MAGNET PAIR:

Remove the two screws holding the plastic cover to the magnets.

Raise the playfield.

Remove the under playfield plastic trough.

Disconnect the electrical connections to the magnet pair and OPTOs. Make sure to mark

where they go for reassembly (they should be labeled). Both magnets have different

connectors to ensure they are reconnected correctly.

5. Under the playfield, remove the 2 Nylon Stop Nuts holding the Channel Mounting Bracket
(Ref. Item 6, Page 94 or Item 8, Page 95) which holds down the magnet assembly.

6. Remove the magnet assembly from the game.

7. After reinstallation, use the “Track” test in
Portals to insure all connections are back
in the correct order.

pPON=

Ball Path
smooth

transition
either way

TOP MAGNET:

1. In order to remove the top magnet, the
ramps must be removed. See the " Left &
Right Ramp Removal as a single unit ",
Pages 100-102A & 100-102B.

TURN EITHER
SCREW (B)
IN OR OUT
TO LEVEL
BOTTOM FOR

Remove ONLY the | |
Channel bracket
to remove the

2X ADJUSTMENT
SCREWS

2. Under the playfield, remove the 2 Nylon Magnet Assembly B raanemion
Stop Nuts holding the Channel Mounting METAL & WOOD.
Bracket (Ref. Item 6, Page 94 or Item 8, om0 sanafton,

Adjust screws on both
sides to it is smooth

Page 95) which holds down the magnet
assembly (do not touch the screws on the
Adjustment Bracket until after reassembly). ﬁ/_v
Disconnect the electrical connections for
the magnet and the OPTOs. Remove the

across the width.

Magnet assembly.
3. After reinstallation, use the “Track” test in B B>
Portals to insure all connections are back 2X ADJUST- o L v
MENT SCREWS MENT SCREWS

in the correct order.

Drawings for Major
Assemblies & Ramps

Section 4, Chapter 2
Pages 94-95A
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1-Coil (Ball Accelerator) Magnet Individual Parts Only (ltems 1-7)

| Nr. |2-COIL MAGNET PARTS __ |QTY.| SPIPARTNr. | Nr. | 2-COIL MAGNET PARTS  |QTY.| SPIPARTNr. |
1  1-Coil Magnet Mounting Bracket 1 535-9517-01 5  Magnet Coil, 22-700 (w/Leads + Conn.) 1 500-6915-00
Item 1 is secured below the playfield by: See ltem 6 and its’ securing hardware. For Individual Items use: Magnet Coil 22-700 (Ball Accelerator) (090-5071-00), 1 X 2
2 OPTO Multi-Mounting Bracket 1 535-9501-02 .093" Conn. Plug 03-09-2022 (045-5004-02) and Male Lugs 18ga (Qty. 2) (055-5021-09)
ltem 2 is secured to Item 1 by: #8-32 X 1/4 SHWH Swage (Zc.) (Qty. 2/per) (237-5975-04) | 6  Bracket, Channel Mounting 1 535-9504-00
3 OPTO Single-Mounting Bracket 1 535-9400-00 Item 6 secures ltem 1 (Ref. A below) by: #1.3-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
ltem 3 is secured below the playfield by: #8 X 1/2 SHWH AB (Zc.) (Qty. 2) (234-5101-00) Brgcket, Magnet Trough Adjustment 1 515-7544-00
4  Transceiver OPTO PCB Assembly 4 500-6775-00 _ Adjustment Scr. #8-32 X 3/4" SHWH 2 237-6010-00
ltem 4 secured to ltems 2 or 3 by : #6 X 5/16" PPH (Zc) TYPE -25 (Qty. 2/per) (237-5880-01) | Item 7 is secured below the P/F by: #8 X 1/2" SHWH AB (Zinc) (Qty. 2) (234-5101-00)
(ASM. REF. 500-6840-00, Items 1, 2, 4 (Qty. 3 of 4 only) & 5)
(ASM. REF. 500-6851-00, Items 3 & 4 (Qty. 1 of 4 only))

O

OF ol o s
By |to

O O -.E':‘.‘.‘.‘.‘.‘.‘.‘.‘.‘.'.‘..Q..‘.‘.‘.‘.‘.‘.‘.‘.‘.‘. .... ; ........

O

a3 T T Y
@

1
!

"OPTOjBeams

Channel Bracket
below playfield

onto pems of the

’
f = Magnet Mounting
J 1=y ! Bracket (ftern 1)
Height Adjustment Screws, see ' l ?
PAGE 94=08/ FOR MAGNET ' ’
Don't Touch
B B

ADJUSTMENT PROCEDURE !!
Adjustment
Bracket if the
For Securing Hardware, Magne{ ??Dugh
. = _ see the Parts Table above, 15 5 et properly
Note: One pair of Transceivers are required under the item desired. with a smooth
to complete a switch (one Transceiver as the b e
Transmitter and its’ mate as the Receiver). (ecle to adie
of the ball path).
I%‘ 500-6775-00,
TRANSCEIVER
PCB ASSEMBLIES
<« (Side & Top Views)
; 045500402
I CONNECTOR Top View ¥
|£ MnLEUGS :
:E 2 EA. 18GA
Iz 055-5021-09
=]

securing bracket
B below playfield

For Securing Hardware,
see the Parts Table above,
under the item desired.

Section 4, Chapter 2
Page 94

601-5023-12 12" SPKR WIRE with
045-5020-02 2-Pin .1" CONNECTOR

Take Note:

For a break-down of parts and wiring configuration of Item 4,
Transceiver OPTO PCB (500-6775-00) and associated PCBs
Not Shown (Playfield OPTO Trans./Rec. Amplifier Board and
Playfield X3 Triple Auxillary Board) see Section 5, Chapter 4,
Printed Circuit Boards ( YELLOW PAGES ), Pages 148-153.

Drawings for Major
Assemblies & Ramps

A (v¥56-76) 39vd SIHL $30303dd 3IUNAII0Ud HIVdId Y04 K1IdNISSYSIA A



2-Coil (Ball Accelerator) Magnet Individual Parts Only (ltems 1-8)

| Nr. |2-COIL MAGNET PARTS |QTY.| SPIPART Nr.

1  2-Coil Magnet Mounting Bracket 1 535-9500-01
Item 1 is secured below the playfield by: See Item 8 and its’ securing hardware.
2  OPTO Multi-Mounting Bracket 1 535-9501-02
Item 2 is secured to Item 1 by: #8-32 X 1/4" SHWH Swage (Zc.) (Qty. 2/per) (237-5975-04)
o 3 OPTO Single-Mounting Bracket 1 535-9400-00

Item 3 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 2) (234-5101-00)

4  Transceiver OPTO PCB Assembly 6 500-6775-00
Item 4 secured to ltems 2 or 3 by : #6 X 5/16" PPH (Zc) TYPE -25 (Qty. 2/per) (237-5880-01)

5  Retaining Bracket 1 535-9502-01
Item 5 is secured to Item 1 by: #8-32 X 1/4" SHWH Swage (Zc.) (Qty. 2/per) (237-5975-04)

6L Magnet Coil, 22-700 (w/Leads + Conn.) 1 500-6915-00

For Individual ltems use: Magnet Coil 22-700 (Ball Accelerator) (090-5071-00),
2-Pin (.093") Conn. Plug 03-09-2022 (045-5004-02) and Male Lugs 18ga (Qty. 2) (055-5021-09)

Qty. 5

Channel Bracket
below playfield

onto pems of the
Magnet Mounting
Bracket (item 1)

Front View A

For Securing Hardware,
see the Parts Table above,
under the item desired.

500-6775-00,
TRANSCEIVER
PCB ASSEMBLIES -
(Side & Top Views) » (]

045-5004-02

1X2.083"
CONNECTOR

SW. 37

MALE LUGS
2 EA 1BGA
066602109

Nr. | 2-COIL MAGNET PARTS |QTY.| SPIPARTNr. |

6R Magnet Coil, 22-700 (w/Leads + Conn.) 1 500-6915-01
For Individual ltems use: Magnet Coil 22-700 (Ball Accelerator) (090-5071-00),
3-Pin (.093") Conn. Plug (045-5004-03) and Male Lugs 18ga (Qty. 2) (055-5021-09)

7  Kit:Plastics (includes -35 Cover) 1 803-5000-91

Item 7 is secured to Iltems 2 and 5 (Ref. B below) by: #6-32 X 5/8" PPH MS Sems (Zinc)
(Qty. 1 per ltem into threaded stud) (232-5203-00)

Note: Individual Decals are not available individually, ordering of kit is required. For all
pieces, see Playfield Top - Plastics (Screened & Clear) Kit, Decals & Mylar Kits, Page 69.
8 Channel Mounting Bracket 1 535-9504-00

Item 8 secures Item 1 (Ref. A below) by: #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

(ASM. REF. 500-6839-00, ltems 1, 2, 4 (Qty. 5 of 6 only), 5, 6L & 6R)
(ASM. REF. 500-6851-00, Items 3 & 4 (Qty. 1 of 6 only))

SW. 35

' (Shown Separated for clarity)

5]

Note: One pair of Transceivers are
required to complete a switch (one
Transceiver as the Transmitter and
its’mate as the Receiver).

: Drawings ...

Sec. 4

601-5023-12 12" SPKR WIRE with
045-5020-02 2-Pin .1" CONNECTOR

A (V56-76) 39Vd SIHL SM01104 3UNA3D0Ud dIvdId 404 A19WISSYSI

Take Note:

For a break-down of parts and wiring configuration of Item 4,
Transceiver OPTO PCB (500-6775-00) and associated PCBs
Not Shown (Playfield OPTO Trans./Rec. Amplifier Board and
Playfield X3 Triple Auxillary Board) see Section 5, Chapter 4,
Printed Circuit Boards ( YELLOW PAGES ), Pages 148-153.

Drawings for Major
Assemblies & Ramps

securing bracket
below playfield A

For Securing Hardware,
see the Parts Table above,
under the item desired.

Section 4, Chapter 2
Page 95
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3-Bank Drop Target Assembly,

500-6794-01-86 (ltems 1-15)

and Assoc. Parts: See Parts Table Below. Assembled Views Continued on the next page.

| Nr. | 3-BANK DROP TRGT. PARTS|QTY.| SPIPART Nr.

Nr. | 3-BANK DROP TRGT. PARTS|QTY.| SPIPARTNr. |

1  Bracket, Main Housing 3-Bank D/T 1 535-9435-00
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zinc) (Qty. 6) (234-5101-00)
» TARGET HEIGHT ADJUSTMENT HARDWARE (Ref. A) : #8-32 X 3/4" SHWH MS (Zinc)
(Qty. 2) (237-6010-00) and, if required #8-32 Keps Nuts (Qty. 2) (240-5104-00)

2  Bracket, Coil Support (Upper) 1 535-9434-00

3  Bracket, Coil Support (Lower) 1 535-9430-00

Iltems 2 & 3 are secured to ltem 1 by: #8-32 X 3/8" SHWH (Zc.) (Qty. 2/per) (237-5975-00)

4  Spring Washer (17/32" ID X 3/4" X 1") 1 269-5002-00

5  Coil, 251240 1 090-5034-00B
Coil has a Diode (1N4004) (112-5003-00) positioned @ the bottom (below the lugs).

6 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01

7  Plunger 1 530-5410-01

8 Plunger Head (Detachable) 1 530-5511-00

O  Bracket, Target Lift Plate Attachment 1 535-9431-00
Item 9 is secured to ltem 8 by: #10-32 X 1/2" PPH MS Sems (Zc) (Qty. 1) (232-5402-00)
10 Compression (Return) Spring 1  266-5020-00
11 Bracket, Access (Back) Plate 3-B.D/T {1 535-9432-00

Item 11 is secured to ltem 1 by: #8-32 X 3/8" SHWH (Ser, Zinc) Wax (Qty. 4)
(237-5975-00) and Item 11 is secured below the playfield by: #8 X 1/2" SHWH AB (Zinc)
(Qty. 2) (234-5101-00) Cable Dressing: 1/4" Clamp (Single) (Qty. 1) (040-5000-03)

For Securing Hardware,
see the Parts Table above,
under the item desired.

TARGET HEIGHT
ADJUSTMENT SCREWS
(see ... hardware below
Item 1 in the Parts Table)

11,
(Back) Plate.
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12 Bracket, Dual Switch Support 1 535-9433-00
Item 12 is secured to ltem 1 by: #8-32 X 3/8" SHWH (Zc.) Wax (Qty. 2) (237-5975-00)

13  Switch (D/T) 3 180-5158-00
Item 13 is secured to Items 11 & 12 by: #4-40 X 5/8" HWH TF (Qty. 2/per) (237-5945-00)
Ordering Note: If replacing Item 13, Switch (D/T), ensure the diode on the switch is
desoldered (if present) and wired correctly as per original (more details on Page 111).

14 Drop Target Standard (White) 3 545-5048-01
15 Spring, Target Reset 3 265-5003-00

Ordering Note: If 500-6794-01-86 is unavailable, order the individual part(s) actually required.

ASSOCIATED PARTS ARE NOT INCLUDED WITH THE ABOVE ASSEMBLY.

Nr. | ASSOCIATED PART(S) QTY.| SPIPART Nr.

AP-A Kit: Decals (incl.-30, -31, -32& -DT) 1 802-5000-91
Note: Individual Decals (820-6375-XX) are not available individually, ordering of kit is
required. For all pieces, see Playfield Top - Plastics ..., Decals & Mylar Kits, Page 69.

(ASM. REF. 515-7370-00, Items 1-2)
(ASM. REF. 515-7374-00, Items 7-9)
(ASM. REF. 515-7373-00, ltems 11-13)

ment, only the 6 screws
noted below need to
be removed from Ite

Bracket, Access

Back & Side View (Item 11) - Drop Target Bracket
Access Plate (Reference Decal) on Assembly

_ATA

A 4

O

=
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3-Bank Drop Target e
Assembly, 500-6794-01-86

A @@ @ View
(Items 1-15) Continued @ @ Back Side
Parts Table and Exploded View @ @@
on previous page. @@ @
Drop Target Height @@ AP
A

Assembled

Adjus’rmeniL Procedure: o ttem 11
With the Drop Targets (Item 14) in the 14
DOWN POSITION, adjust the ay.
height of the Targets so the Drop
Targets are "flush to slightly above" the 3 >
playfield surface after replacing any =
target. This will ensure a BALLTRAP is \@\ 2 2|/ ttem
not create dwhere the ball can || 12 S
rest in the target hole area above the 2l (hem13
. (7]
playfield. ay.
Using a 1/4" Nut Driver and/or Flat JU %
Screw Driver and turn in or out the
Screws to raise or lower the Target Lift
Plate Attachment Bracket (Iltem 9 or
Ref. A) causing the Drop Targets to
reach desired height as stated above. N
Item
Assembled For Securing Harauare Ref. A |
i the previous page, under =
Front Slde the item(s) desired. TARGET HEIGHT
A ace . Mariere baion” Ref. A
Item 1 in the Parts Table)

, Item 11
<

%)
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E
£
(an]

Target Springs Not
Shown secured to

Sec. 4

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.

DOTS: The Switch Diodes, 1N4001, are not located on this Assembly.

They are located on a Terminal Strips under the playfield near this
Ag;g?T,',”;Eg‘Jj;’,f‘j;’yf assembly. See Section 5, Chapter 2, Playfield Terminal Strips ...,
ltem 1 in the Parts Table) Re {. A Page 111, for more details.

TARGET HEIGHT

Drawings for Major
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Assembled o n
n—> View ; = O
? Front Side ) @ @) ﬁ
’:U[J . L[] i
A 8pecial Note:
wn 7A”3n;SOA é - H DOTS: The Switch Diode,
- 1A T2 s | | - H 1N4001, is not located on
o 16B & 17 see o this Assembly (nor included);
. next page. “ Qty.2 it'’s located on a Terminal
N ‘ Strip under the playfield.
oo « This part of the See Sec. 5, Chp. 2, Playfield
o 2 g s%a'gl’:e; gcf,f,’ﬁ:ﬁ M Terminal Strips.., Page 111,
Y A @ 5 . oo crope down. for more details.
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Car Target Up-Down Scoop (VUK) Individual Parts Only (ltems 1-24)
Parts Table & Different Views continued on the next page.

| Nr. | CAR TARGET & VUK PARTS |QTY.| SPIPART Nr.

Nr. | CAR TARGET & VUK PARTS |QTY.| SPIPART Nr. F’

1 Bracket, Scoop (VUK) & Switch 1 535-9601-00
2 Bracket, Lift 535-9602-00

Item 2 is secured to Item 1 by: #8-32 X 1/4" SHWH (Zinc) (Qty. 2) (237-5975-04)
3  Bracket, Coil (Flipper) & Switch 1 535-9600-00

10A
10B

Coil, 23-800
Coil, 22-1080 (YEL-GRN)

2 090-5001-00T

1

090-5032-00T

Coils (Items 10A & 10B) have a Diode (1N4004) (112-5003-00) positioned @ top (above
lugs next to windings).

Item 3 DOES NOT INCLUDE: Tape (UHMWPE) 7.1" (626-5068-01) as shown 11A Coil Sleeve (in Item 10A, Vertical) 1 545-5076-01
» ORDER ADDITIONAL (626-5068-01) IF REPLACING ITEM 3 BRACKET. 11B Coil Sleeve (with Extension) 1 545-5847-01
Items 2 & 3 are secured below the P/F: #8 X 1/2" SHWH AB (Zc.) (Qty. 7) (234-5101-00) 11 C Coil Sleeve (in Item 10C, Horizontal) 1 545-5411-00
4  Bracket, Latch ' 1 535-9604-00 | 1oA Steel Plunger Assembly 1 515-7309-00
Item 4 is secured to Item 1 by: #8-32 X 3/8" SHWH (Zinc) (Qty. 3) (237-5975-00) 12B Solid PIunger & Extension Assembly 1 515-7421-00
5  Bearing (Spacer) .172" ID 2 530-5695-00 | 155 Plunger, SQ. Top Angle Cut (in 106) 1  530-5686-00
Item 5 requires: Magnalube onto Pem Studs (000-0646-00) ger, "' P . g . = =
6 Retaining Plate (joins 1A & 1B) 1 515-7433-00 13A Washer (45" IDX.75" OD X .03") (on 12B) 1 242-5085-00

Item 6 INCLUDES: Tape (UHMWPE) 4" (626-5068-00) adhered to Ret. Plate (535-9603-00).

» READ INSTRUCTIONS ON ASSEMBLY REGARDING TIGHTENING OF STOP NUTS!!

Item 6 is secured onto the Pem Studs of Item 2 by: #8-32 Nylon Stop Nut (Qty. 2)
(240-5102-00)

Item 13A is secured to Iltem 12B by: Retaining Ring, 7/16" @ Shaft (Qty. 1) (270-5005-00)

13B

Washer (5/16" Square Hole) (on 12C)

1

535-9629-00

Item 13B is secured to Item 12C by: Retaining Ring, 5/16" @ Shaft (Qty. 1) (270-5003-00)

. (R i 12A/12 - H
7A Coil Retaining Bracket 2 535-5203-03 ::ié ggmp ERE:E::; gp::g EZZ 12’; C) ? ggg 5830 88
Item 7A is secured to ltems 1& 4 by: #8-32 X 1/4" SHWH (Zinc) (Qty. 2/per) (237-5975-04) P. pring -5087-
7B Coil Retaining Bracket 5>  535-7356-00 15 Rgbber Bumper"(Grommet) (on1&3) 2 545-5105-00
Item 7B is secured to Item 3 by: #8-32 X 3/8" SHWH (Zinc) (Qty. 2/per) (237-5975-00) 16A M!Cro Sw. (1-1/4" Flat Blade Actu,ator) 1 180-5010-04
8A  Bracket, Switch Mntng. (for item 16A) {1 535-9639-00 | 16B Micro Sw. (VUK) Hvy. Duty (Y-Acttor) 1 180-5116-01

Item 8A is secured to ltem 1 by: #8-32 X 1/4" SHWH (Zinc) (Qty. 2) (237-5975-04)

8B Switch Plate (for Item 16C) 1

535-9748-00

9  Spring Washer (17/32" ID X 3/4" X 1")

V¥ Front View

3 269-5002-00

Switch requires a Diode (1N4004) (112-5003-00) located on a Terminal Strip, read note V.
16C Micro Switch (Sm. + Bend Actuator) 1 180-5201-00
Parts Table & Different Views continued on the next page.

V¥ Gide View

Qty. 2
16A
( 6 ) For Securing Hardware,
SW. 40 see the Parts Table above
L or on the next page,
= under the item desired.

access & may differ on game.
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Car Target Up-Down Scoop (VUK) Individual Parts Only (ltems 1-24) Continued

Parts Table & Different Views continued from the previous page.

For Securing Hardware, see the

Secures to B Parts Table above or on the previous A A
hanging car f page under the item desired.
bracket

v DISASSEMBLY FOR REPAIR PROCEDURE FOLLOWS THIS PAGE (98-99A-B) v

‘umoys se (00-0096-GES) 1ox0r.g 0} 18ypE (10-8905-929) . L'L (IdMINHN) @deL :3anTONI LON S30a € way

B

Qty. 2

23-800Q,

i_a_a\‘ [l\_o
EE E=

V¥ Front Views A

<—:>=|<:L)=

B

Plunger makes contact
with Item 2, Lift Bracket,
which raises the 2X
Stand-Up & Car Targets.

Cam

o+H

&

A

AT
sw.4o | | . N @‘
gl i - P T T . o
17 & 16A / , ~— This part of the ~—7 \
I i bracket closes » 4
] Switch 40 when T ]
q_n m - the car is hit. =
’ - A
Qty. 2 I
@ _
ﬁ
I & — ‘
1
the bracket ® seoopiviR) -
closes V & Target bracket
Switch 39
when the
mech arops ‘1 Nr. | CAR TARGET & VUK PARTS |QTY.| SPIPART Nr. |

Parts Table & Different Views continued from the previous page.

Item 18 requires : Insulator (Fiche Paper) (Qty. 1/per) (545-6239-00)

o 17 Switch Body Protect Plate 535-6539-00
Item 17 is secured to ltems 16A & 16B by: #2-56 X 7/16" PPH MS (Zc.) (Qty. 2/per)
(237-5872-01)
18 Sw. & Target Asm. 1" Sq. (Yellow) 2 515-5162-06

For Individual ltems use : See Appendix I, Stand-Up Targets, ltem 3A (A1-A4)
Switches (Items 16A-C, listed on the previous page, & 18) have a Diode (1N4004)

(112-5003-00). Can be replaced with (1N4001) (112-5001-00).
19 Sw. Body Protect Plate (Lg. for Stack) 2

535-5045-00

Item 19 is secured to Item 18 by: #6-32 X 5/8" SHWH (Zc.) (Qty. 2/per) (237-5976-04)

20 Foam Pad (self-Adhesive) (for Item 18)
21 Bracket, Car Hanger

1/per

626-5029-00
535-9633-00

Item 21 is secured above onto Item 1 (Ref. B) by: #8-32 X 3/8" PFH 82° Undercut MS

(Zinc) (Qty. 2) (237-6030-00)
22 Bracket, Car Mounting 1

535-9634-00

Item 24 is secured to ltem 21 (Ref. A) by: #8-32 X 3/8" SHWH (Zinc) (Qty. 2)

(237-5975-00) and Nut (Pivot) (Qty. 2) (530-5698-00)
23 Car (Target) Molded Plastic 1

545-6233-00-91

ltems 23 is secured by: #8-32 X 3/8" PPH MS Ext. Sems (Zinc) (Qty. 4) (232-5301-00)

24 Kit:Decals (incl. -CL, -CR, -41 & -42) 1

802-5000-91

Note: Individual Decals (820-6375-XX & 820-6374-XX) are not available individually,
ordering of kit is required. For all pieces, see Playfield Top - ... Decals & Mylar Kits, Pg. 69.

For Securing Hardware, see the Parts Table above
or on the previous page under the item desired.

If Car Mech was rea
Stop Muts [A) on the Retaining Plate (B) are not over-
tightened! Damage to bearings (between A & B) and
mechanism can occur! B
DO NOT OVER-TIGHTEN STOP NUTS!
TIGHTEN until SNUG,
then BACK OFF 1/2 turn

ssembled, ensure the two (2) Nylon

1 . ||

Drawings for Major
Assemblies & Ramps

(ASM. REF. 500-6836-00, Items 1-20 without Item 24)

(ASM. REF. 515-7424-00, Items 4, 7A (Qty. 1), 9 (Qty. 1), 10A (Qty. 1)
& 11C (515-7424-00 doesn’t include Items 12C, 13B, 14A)

(ASM. REF. 515-7425-00, Items 7B (Qty. 2), 9 (Qty. 1), 10B, 11B,
12B, 13A & 14B)

(ASM. REF. 515-7426-00, Items 3, 7B (Qty. 2), 8B, 9 (Qty. 1), 10B,
11B, 12B, +12C, 13A, +13B, +14A (Qty. 1), 14B, +15 (Qty. 1),
+16C & +17 (Qty. 1))

(ASM. REF. 515-7427-00, Items 1, 2, 7A (Qty. 1), 8A, 9 (Qty. 1),
10A (Qty. 1), 11A, 12A, 14A (Qty. 1), 15 (Qty. 1), 16A, 16B,

17 (Qty. 2), 18 (Qty. 2), 19 (Qty. 2) & 20 (Qty. 2))
(ASM. REF. 515-7442-00, Items 22 & 23 without Item 24 (-41, -42))

Q6 Q5
D14
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4 Reference Pages 98-99 For Items & Part Numbers
Car Target (Garage) Up-Down S8coop Disassembly For Repair

Technicians Remember the Basics: All Service should be done by qualified personnel.
ALWAYS REMOVE POWER BEFORE SERVICING. Service assemblies which are below the
playfield, with the playfield in its' most upright position (leaning against the Backbox). Raise it
carefully! Ensure the bottom edge (back) of the playfield is still resting on the Cabinet Side
Support Rails and is forward enough to allow the Playfield to lean against the backbox at an
angle so it does not fall forward. When lowering, rest on the support brackets first, then
continue to place in cabinet. Ensure playfield is pushed forward 'til the stop is felt, before
lowering to ensure the Trough Popper Mechanism clears the Coin Mechanisms on the Coin
Door. Re-assembly is the reverse of disassembly (removal). Keep track of securing hardware
(which are referenced under the items in the Parts Table) Use Loctite Blue 242 on the
threads all screws to ensure the screws will not loosen in play.

When in doubt, give us a call!

CAR HIT SWITCH (ITEM 16A, SW. 40):

If this Micro Switch needs to be completely replaced, go to COMPLETE MECHANISM

REMOVAL (opposite this page). The easiest way to adjust the car hit switch is by removing

the Car (Molded Plastic, Iltem 23). This is accomplished as follows:

1. Loosen and remove the two screws (Ref. A, under Item 22) holding the rocking car platform
(Bracket, Car Mounting, Item 22) to the frame (Bracket, Car Hanger, Iltem 21). These are
the two screws that are on the ends of the mounting arms. Be very careful not to misplace
the 2 shoulder nuts that are located under the arm. If necessary, the nuts may have to held
with a 3/8" wrench.

2. Remove the rocking platform with the car attached.

3. The switch is now in view under the platform awaiting adjustment.

CAR (ITEM 23) REPLACEMENT:

1. Loosen and remove the two screws (Ref. A, under Item 22) holding the rocking car platform
(Bracket, Car Mounting, Item 22) to the frame (Bracket, Car Hanger, Iltem 21). These are
the two screws that are on the ends of the mounting arms. Be very careful not to misplace
the 2 shoulder nuts that are located under the arm. If necessary, the nuts may have to held
with a 3/8" wrench.

. Remove the rocking platform with the car attached.

. On the underside of the carriage, there are 4 screws holding the car (ltem 23) to the
platform. Remove the screws.

The following three (3) coils can be replaced without removing the entire mechanism.

UP / DOWN COIL (ltem 10) REPLACEMENT:
. Unsolder the 2 wires attached to the coil (Item 10B). Note which wire goes to which lug.
. There are 2/per screws securing the Coil Retaining Brackets (ltem 7B) which secure the
Coil and Plunger (ltem 12B) to the mechanism (ltem 3). Remove the screws and brackets.
3. Remove the Coil and Plunger. Note the position of the Spring Washer (ltem 9).
4. Use a long nose plier to remove the Retaining Ring (Ref. under Iltem 13A) from the end of
the Plunger.
5. Remove the Washer (Item 13A) and Spring (Item 14B) from the end of the Plunger. Note
the that the spring goes on the plunger with the large side towards the coil.
Remove the Plunger from the coil.
. Reassemble components on new coil. Use a new Coil Sleeve (Iltem 11B), if necessary.

© o

continued next page.

Section 4, Chapter 2
Pages 98-99A
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4 Reference Pages 98-99 For Items & Part Numbers

The following coils can be replaced without removing the entire mechanism.

LATCH COIL (ITEM 10A, HORIZONTAL) REPLACEMENT:
1. Unsolder the 2 wires attached to the coil (Iltem 10A). Note which wire goes to which Ilug.
2. There are 2 screws securing the Coil Retaining Bracket (Item 7A) which secure the Coil and
Plunger (Item 12C) to the mechanism (Item 3). Remove the screws and bracket.
3. Remove the Coil and Plunger. Note the position of the Spring Washer (Iltem 9).
4. Use a long nose plier to remove the Retaining Ring (Ref. under Item 13B) from the end of
the Plunger.
5. Remove the Washer (Item 13B) and Spring (Item 14A) from the end of the Plunger. Note
the that the spring goes on the plunger with the large side towards the coil.
. Remove the Plunger from the coil.
. Reassemble components on new coil. Use a new Coil Sleeve (Iltem 11C), if necessary.

~N O

SCOOP (VUK or POPPER) COIL (ITEM 10A, VERTICAL) REPLACEMENT:

1. Unsolder the 2 wires attached to the coil (Item 10A). Note which wire goes to which Ilug.

2. There are 2 screws securing the Coil Retaining Bracket (Item 7A) which secure the Coil and
Plunger (Item 12A) to the mechanism (Item 3). Remove the screws.

3. Remove the Coil and Plunger. Note the position of the Spring Washer (ltem 9).

4. Remove the Spring (Item 14A) from the end of the Plunger. Note the that the spring goes
on the plunger with the large side towards the coil.

6. Remove the Plunger from the coil..

7. Reassemble components on new coil. Use a new Coil Sleeve (Item 11B), if necessary.

COMPLETE MECHANISM REMOVAL.:
1. Remove the Car platform as outlined in CAR REPLACEMENT (opposite page).
2. Under the playfield, disconnect the 2 cable connectors that attach to the mechanisms
electronics (coils and switch wiring).
3. Remove the 5 screws (Ref. under Item 1) that attach the mechanism to the playfield.
Because of the weight of the mechanism, 2 of these screws go into T-Nuts on the top of the

playfield. Be carefull on reassembly to note where these two screws go. .
4. Remove the mechanism from the playfield. g’o
c
SLIDING STRUCTURE REMOVAL AND ADJUSTMENT: %
1. Remove the complete mechanism from the game as outlined above. S
2. Remove the two Nylon Stop Nuts (Ref. under Item 6) from the left top side of the slider bar. |1
3. Remove the Retaining Plate (Iltem 6). q-
4. Remove the two bushings (bearings) (Item 5) that are in the slider channels of the Scoop e
(VUK) Bracket (Item 1). (<]

5. Remove the entire slider plate mechanism.

Special Note >> TECH ALERT! << on re-assembly:

5R. Place the slider plate back in its retaining groove on the right side and over the two
locking studs on the left side (Ref. view of Item 5).

4R. Place a small amount of magnalube or other light teflon grease on the centers and
perimeter of the bushings (bearings). Place them in the channels.

3R. Put the Retaining Plate (Item 6) in place.

2R. Put on the two Nylon Stop Nuts. Tighten until they just bottom the plate on the bushings
>> THEN BACK OFF THE NUTS 1/2 TURN. This clearance is VITAL to ensure the
bushings rotate freely!

1R. Reinstall mechanism on game.

Drawings for Major
Assemblies & Ramps

Section 4, Chapter 2
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Right Plastic Ramp, Truck (Ramp) Kicker, Diverter and Wire Ramps
Individual Parts Only (ltems 1-24*) 15

-_l Views and Parts Table conhnued on the next page. 17

19

o _ [ ¥ © 4
11

7 I=: [

O Ref.C . . S II

For Wire Ramp
Mounting Brackets,

(19) O Hem 1 below.
sw.24 |12

Ref.
A

Bracket

Take Note:

® "R"indicates ltem
noted is secured
with rivet(s) as listed.

1R

optional

optional

8ide View (Kicker) shown
enlarged for clarity ¥

For Securing Hardware, see the
Parts Table below or on the next
page under the item desired.

| Nr. | RT. RAMP & KICKER PARTS |QTY.| SPIPART Nr. F’

1® Right Plastic Ramp (Riveted Asm.) 1 515-7435-00
Item 1® is secured above the playfield @ Ramp Flap by: #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00), @ rear to the Left Plastic Ramp by: #8-32 X 3/8" 82° Undercut (Zinc) (Qty.
2) (237-6030-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00) and @ upper right
corner by ltem 16 and side by Right Wire Ramp by ltem 17.

Reference Only : Right Plastic Ramp, No Parts (545-6231-00), Plastic Extension (Under
Diverter) Ramp (545-6232-00), Ramp Flap (535-9605-00), Wire Ramp (Left) Mounting
Bracket Long (535-9697-00) and Wire Ramp (Right) Mounting Bracket Short (535-9698-00).
Ref. A = Ramp Flap secured by: Rivet, 1/8" g X 3/16" Long (Qty. 2) (249-5001-00) and

#6 Riveting Lock Washer (Qty. 2) (246-5000-00)

Ref. B = Plastic Extension secured by: Rivet, 1/8" @ X 5/16" Long (Qty. 2) (249-5011-00)
and Washer 9/64" ID X 5/16" OD X 1/32" (Qty. 2) (242-5017-00)

Ref. C = Wire Ramp Mounting Brackets secured by: Rivet, 1/8" o X 1/4" Long (Qty. 2/per)
(249-5003-00) and #6 Riveting Lock Washer (Qty. 2/per) (246-5000-00)

2  Truck (Ramp) Kicker Bracket 1 535-9505-00
Item 2 is secured @ front onto ltem 1® by: #8-32 X 1/4" PFH 82° Undercut MS (Zinc)
(Qty. 3) (237-6030-02) and secured @ rear to below the playfield by: Bracket, Retention
(for Kicker Brkt.) (Qty. 1) (535-9754-00) and #8 X 1/2" SHWH AB (Zc.) (Qty. 3) (234-5101-00)

3  Coil Retaining Bracket 1 535-5203-03

Item 3 is secured to Iltem 2 by: #8-32 X 1/4" Slt. SHWH (Zinc) Wax (Qty. 2) (237-5975-04)
4  Spring Washer (17/32"ID X 3/4" X 1") 1 269-5002-00
5  Coil, 23-800 1 090-5001-00T

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings).

® @ LU

-

SW. 23

Ball enters here

from Left Plastic

Ramp shown on
Page 102
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6 Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01
EE 7  Steel & Nylon Plunger Assembly 1 515-7197-00
8 Compression (Return) Spring 1  266-5020-00
9 Rubber Bumper (Grommet) 1 545-5105-00
10 Micro Switch (High Form) 1 180-5057-00
@ Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4001) (112-5001-00)
11 Switch Body Protect Plate 1 535-6539-00
Items 10 & 11 are secured to Item 2 by: #2-56 X 7/16" PPH MS (Zc.) (Qty. 2) (237-5872-01)
12 Ramp Gate Switch (Left Style) 1 500-6593-01
For Individual ltems use : Gate Bracket (Left) (535-9171-01), Wire Form (535-9172-00),
Micro Switch (1-1/14" Actuator) (Qty. 1) (180-5010-04), #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 12 is secured to ltem 1 by: #8-32 X 5/8" SHWH Sw. Ser (Zc.) (Qty. 2) (237-5975-03),
#8-32 Hex Nut (Qty. 2) (240-5103-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

Section 4, Chapter 2
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Right Plastic Ramp, Truck (Ramp) Kicker, Diverter and Wire Ramps
Individual Parts Only (ltems 1-24:) Continued

Views and Parts Table continued from previous page.
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e For Wire Ramp Mounting Brackets, look under Item 1 on the prev. page.

H

For Items
13B-13E,
see side view

Ref.
A

O

i Note: Items

20L & 20R are

available for optional

purchase if your location
experiences excessive

game play. Try these ramp
guards as a precautionary
measure to protect the ramp edge
(otherwise items not required).

optional

(19) [13C
1 .
%I\ 2 :-
—_

| Nr. | RIGHT RAMP PARTS

|QTY.| SPIPARTNr. |

Parts Table & Different Views continued from the previous page.

13A Bracket, Diverter Mounting 1 535-8987-00
13B  Frame, Diverter 1 535-6198-00
13C Mini-Coil, 32-1800 (only) 1 090-5031-00
13D Spring (only) 1 265-5024-00
13E Bracket, Lever & Armature 1 515-7417-01

Item 13A is secured to Item 1 by: #8-32 X 5/8" SHWH Sw. Ser (Zc.) (Qty. 2) (237-5975-
03), #8-32 Hex Nut (Qty. 2) (240-5103-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)
Items 13B & 13C are secured to ltem 13A by: #8-32 X 3/8" PFH 82° U/C (Zc) (Qty. 1)
(237-6030-000) (ASM. REF. 515-7420-00, ltems 13A-13E) or

14 Diverter Cover (Right Style, Black) 1 545-6060-00
Item 14 is secured to ltem 13A by: #8-32 X 1/4" SHWH Sw. Ser (Zinc) (Qty. 2) (237-5975-04)
(ASM. REF. 500-6848-00, ltems 01-14 Only No Plastics or Decals)

15 Ramp Mounting Bracket 2 515-6508-00

Item 15 is secured to Wood Rail by: #6 X 1/2" PTH A (Zinc) (Qty. 2/per) (237-5809-00)

16 Hex Spacer 2-5/8" 1 254-5008-08
17 Hex Spacer 2-1/8" 254-5008-32
Items 16 & 17 are secured by: #6-32 X 3/8" PPH (Qty. 1) (232-5201-00) and

#6 Washer (Qty 1/per) (242-5001-00)

18 Kit: Plastics (includes -23) 1 803-5000-91

Item 18 is secured to ltem 1 by: 1/2" X 3/8" Plastic Spacer Gray (Qty. 3) (254-5000-01),
#6-32 X 1" PPH MS Ext. Sems (Zinc) (Qty. 3) (232-5206-00) and
#6-32 Nylon Stop Nut (Qty. 3) (240-5005-00)

19#% Kit: Decals (incl. -33, -34, -35 & -01) 1 802-5000-91
Note: Individual Plastics (830-6047-XX) & Decals (820-6375-XX & 820-6378-XX) are not
available individually, ordering of kit is required. For all pieces, see Playfield Top - Plastics
(Screened & Clear) Kit, Decals & Mylar Kits, Page 69.

2oL+ Kit: Ramp Guard R-L (for Lt. Side) 1 502-5041-49

Optional Purchase, if required (not included with game): Includes Bracket (535-9749-00),
#8-32 X 3/8" Phillips PAN HEAD (PPH) (Qty. 1) (232-5301-00) and
#8-32 Nylon Stop Nut (Qty. 1) (240-5102-00)

20R% Kit: Ramp Guard R-R (for Rt. Side) 1 502-5041-47

Optional Purchase, if required (not included with game): Includes Bracket (535-9747-00),
#6-32 X 1/4" Phillips FLAT HEAD (PFH) 82° Undercut (Qty. 1) (237-5871-00) and
#6-32 Nylon Stop Nut (Qty. 1) (240-5005-00)

Drawings for Major
Assemblies & Ramps

(ASM. REF. 515-7418-01, ltems 13B-13E without 13A)

For Securing Hardware, see the
Parts Table below or on the previous
page under the item desired.

Plastic -04

L]
¥
I/ Q21
; 32-1800

! Ref. C
.y

A Side View

21

24
23

Onto
Plastic -02

Nr. | WIRE RAMP PARTS |QTY.| SPIPARTNr. |

21 Wire Ramp (Left) No Parts 1 535-9518-00
Item 21 is secured to Plastic -02 by: #8 Washer, .17" ID X 1/2" OD X 1/16" Thick (Qty. 1
above plastic) (242-5015-00), Washer, .187" ID X .875" OD X .048" Thick (Qty. 1)
(242-5059-00), ltem 23 & 24 and its’securing hardware.

and @ top by sliding into: Wire Ramp (Left) Mounting Bracket Long (535-9697-00)

22 Wire Ramp (Right) No Parts 1 535-9506-00
Item 22 is secured to Plastic -04 by: #8 Washer, .17" ID X 1/2" OD X 1/16" Thick (Qty. 1
above plastic) (242-5015-00), Washer, .187" ID X .875" OD X .048" Thick (Qty. 1)
(242-5059-00), Item 23 and its’ securing hardware.

and @ top by sliding into: Wire Ramp (RIght) Mounting Bracket Short (535-9698-00)

23 1-1/16" 1-Groove Plastic Post (Clear) 2  550-5059-01

Item 23 is secured by: Post Fasten #8-32 Top/ #6-32 Bottom (Qty. 1/per) (530-5008-00),
#6-32 T-Nut (Qty. 1/pe) (240-5002-00) and #8-32 Nylon Stop Nut (Qty. 1/per) (240-5102-00)

24 3/16" X 3/8" Plastic Spacer Gray 1 254-5000-02
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<4 Reference Pages 100-101 or Page 102 > For Items & Part Numbers
Left & Right Ramp Removal as a single unit

09§ 4 X.Z >

** sguime( :p

Technicians Remember the Basics: All Service should be done by qualified personnel.
ALWAYS REMOVE POWER BEFORE SERVICING. Service assemblies which are above the
playfield, with the playfield resting on the Support Slide Brackets (inclined lower position).
When lowering, ensure playfield is pushed forward 'til the stop is felt, before lowering to ensure
the Trough Popper Mechanism clears the Coin Mechanisms on the Coin Door. Re-assembly
is the reverse of disassembly (removal). Keep track of securing hardware (which are
referenced under the items in the Parts Table) Use Loctite Blue 242 on the threads all screws

to ensure the screws_will not loosen in play.

44

1-X on the drawing.

©
©

RIGHT
RAMP
COIL &
SWITCH

Section 4, Chapter 2
Pages 100-102A

RIGHT RAMP
DIVERTER

When in doubt, give us a call!

THE TWO PLASTIC RAMPS ARE REMOVED AS A SINGLE UNIT:
1. Remove the two (2) #4 Phillips Flat Head Black Screws at the entrance of
EACH ramp (by the Steel Ramp Flaps, Ref. under Iltem 1®) or reference the

2. Remove the entire Back Panel Assembly (see BACK PANEL (ITEM 1)
ASSEMBLY REMOVAL:, Pages 103B). Reference the 2-X on the drawing.

3. Remove the Nylon Stop Nuts at the Wire Ramp Exits over the Slingshot
Plastic Covers (Ref. Item 23, Page 101) or reference the 3-X on the drawing.

4. Remove the #6-32 X 3/8" Phillips Pan Head screws from each Hex Spacer
supporting the sides of EACH ramp (Ref. under Items 16 & 17, Page 101 and
under Items 11 & 12, Page 102) or reference the 4-X on the drawing.

RAMP PIT
ENTRANCE
LAMP SIGN

continued next page.
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<4 Reference Pages 100-101 or Page 102 > For Items & Part Numbers

© N O

Drawings for Major
Assemblies & Ramps

Unplug the electrical connector for the rear of the Right Ramp Coil & Switch assembly.
Unplug the electrical connector for the Right Ramp Diverter assembly.

Unplug the electrical connector for the Left Ramp Pit Entrance Lamp Sign.

Remove the entire Plastic (Left & Right) Ramp and Wire Ramps from the game as one unit.

Section 4, Chapter 2
Pages 100-102B
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Left Plastic Ramp
Individual Parts Only (ltems 1-14%)

[ Nr. [ LEFT RAMP PARTS [aTv.| SPIPART Nr. |«

1® Left Plastic Ramp (Riveted Assembly) 1 515-7434-00

Item 1® is secured above the playfield @ front by: #4 X 5/8" PFH (Black) (Qty. 2)
(237-5833-00) and @ rear to the Right Plastic Ramp by: #8-32 X 3/8" 82° Undercut
(Zinc) (Qty. 2) (237-6030-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

Reference Only : Left Plastic Ramp, No Parts (545-6229-00) and Ramp Flap
(535-9605-00). Secured by: Rivet, 1/8" @ X 3/16" Long (Qty. 2) (249-5001-00) and #6
Riveting Lock Washer (Qty. 2) (246-5000-00)

2. Ramp Guard L-L (for Left Side) 1 535-9745-00
Iltems 2L is secured to Item 1® by: #8-32 X 3/8" PPH MS Ext. Sems (Zinc) (Qty. 1/per)
(232-5301-00) and #8-32 Nylon Stop Nut (Qty. 1/per) (240-5102-00)
der lip t it- i
szgpz’"’f;,gp 2R% | Kit: Ramp Guard L-R (for Rt. Side) 1 502-5041-46
Optional Purchase, if required (not included with game): Includes Bracket (535-9746-00)
and securing hardware (same as 2L)

3  Bracket, Exit Ball Deflector 1 535-9528-00

Item 3 is secured to ltem 1® by: #8-32 X 1/2" SHWH Swage Ser. (Zinc) (Qty. 2)
(237-5975-01) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

4  Deflector Pad (Bumper) 1 545-5428-00
Parts Table continued below.

For Securing Hardware, see
the Parts Table above or
below under the item desired.

1 Note: Item 2R is available for optional
purchase if your location experiences
excessive game play. Try this right
side ramp guard as a precautionary
measure to protect the ramp
edge (otherwise item is
not required).

»1={ optional

d3034d 3dNd300dd dIVd3d 404 A1dW355VSIid

z
Take Note: Also Note:
® "R"indicates Item noted is For a break-down of parts and
Ball exits here to secured with rivet(s) as listed.  wiring configuration of ltem
Right Plastic Ramp 10, Transceiver OPTO PCB
Kicker shown on *  An asterisk (x) indicates (500-6775-00) and associated
n 9 aw. 1 item(s) are not noted in the PCBs Not Shown (Playfield
® each side pictorials. OPTO Trans./Rec. Amplifier o)
S’ Board and Playfield X3 Triple
Auxillary Board) see Section —
H 5, Chapter 4, Printed Circuit
. Boards ( YELLOW PAGES ), =i=
o Pages 148-153.
=
\V]
=
=
(13
»
Sl Nr. [LEFT RAMP PARTS [QTY.| SPIPART Nr. | =R

optional

5® Ball Gate Bracket with Spring Flap 1 515-7436-00
Item 5@ is secured to ltem 1® by: #8-32 X 3/8" PPH MS Ext. Sems (Zinc) (Qty. 1/per)
(232-5301-00) and #8-32 Nylon Stop Nut (Qty. 2) (240-5102-00)

6  Wire Form (for Item 5®) 1 535-9683-00
(ASM. REF. 500-6853-00, ltems 5@ & 6)
7  Bracket, Plastic Sign Mount 1 535-9750-00

Item 7 is secured to ltem 1® by: #8-32 X 3/8" PPH MS Ext. Sems (Zinc) (Qty. 1)
(232-5301-00) and #8-32 Nylon Stop Nut (Qty. 1) (240-5102-00)

(9-vzol1-001) 39vd SI

8  3-Lug Laydown Socket 2 Lugs Bent) 1  077-5032-00 | Nr. | LEFT RAMP PARTS |QTY.| SPIPARTNr. |
It 7&8 d to Item 13 by: Rivet, 1/8" @ X 1/4" L« . 3 total n 1/,m. _ _ ~
(233%003-03;::33#%%iv;inge Tock V\Iyash::iQty. 3 tE(,)taI) (246?;()9089(1)}(,)): 1(;szgket 2/bracket 11 Hex Spacer 7:/38 " X 1/4 " '_ #6-32 Tap 254-5008-05
Lamp has a Diode (1N4004) (112-5003-00). Can be replaced with (1N4007) (112-5001-00). | 12 Hex Spacer 27" X 4" : #6-32Tap 254-5008-28

#44 Bulb (Yellow) 1 165-5053-06 Items 11 & 12 are secured by : #6-32 X 3/8" PPH Sems (Zinc) (Qty. 1/per) (232-5201-00)

9 . 13® Kit: Plastics (includes -22) 1 803-5000-91

10 Transceiver OPTO PCB Assembly 2 500-6775-00 | 17«  Kit: Decals (includes 820-6378-00)
ftem 10 s secured to ltem 1® by : #6 X 3/8° PPH AB (Zinc) (Qty. 2/per) (232-5000-01) ]Vf;e' Indivit;ual Plastics (830-6047-XX) & Decals are not availallle indlgiggll- 5(9(2191:790;1
(ASM. REF. 500-6847-00, Items 1-10 Only, without 13, 14 or 2L) kit is .required. For all pieces, see P/F Top - Plastics ... Kit, Decals & Mylar K}lf'ts, Pg. 69.
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Back Panel and Motor (Rotating Car Target) Individual Parts Only (ltems 1-18)

| Nr. | BACK PANEL PARTS |QTY.| SPIPARTNr. | Nr. | BACK PANEL PARTS |QTY.| SPIPARTNr. |
1 Back Panel (Black, Wood) No Parts 1 525-5642-00 | 10 Motor Mounting Bracket 1 535-9526-00
Item 1 is secured to Bracket, Back Panel Mounting (Left) (535-9645-00) and Bracket, Item 11 is secured to Item 1 by: #8-32 X 5/8" SHWH Ser. Swage (Zinc) Wax (Qty. 4)
Back Panel Mounting (Right) (535-9645-01) by: #8-32 X 3/4" SHWH Ser. Swage (Zc.) Wax | (237-5975-03) and #8-32 T-Nut (Qty. 4) (240-5101-00)
(Qty. 2/per side) (237-5975-02) FOR BRACKET VIEWS, see Section 4, Chapter 2, Page 64.
- . " 11 Motor, 10 RPM @ 20V DC 1 041-5093-00
(BZ?;E)%Zikgfy_azrfp:3?2?:;:%‘{8;;‘ :nzlig_'g;d-r% Qt?gt?/_zz)/(pse{'? (;%%Toﬁ%b?wage Motor Specs : Multi-Products Model #8000 DC Motor has a Diode (1N4004) (112-5003-00)

located on lugs (rear) with #18 Insulating Tubing (Qty. .13’) (605-5003-00) and is secured to
2  Lg. Bayonet (2-Lug Stand-Up Short) Socket 1 077-5101-00 | 'tem 10 by: 3/16" X 3/8" Plastic Spacer (Qty. 4) (254-5000-18) and #8-32 X 1" SHWH MX

(103A-B) ¥

ltem 2 is secured to Item 1 by: 7/16" O.D. Rubber Ring Black (Qty. 1) (545-5348-17) and (Zinc) (Qty. 4) (237-6003-00)

#6 X 1/2" SHWH (Qty. 1) (234—50(?1—02) 12 Washer (.311" 1D X 1" OD X .075") 1 242-5086-00
3  #89 Bulb Heavy Filament 1 165-5000-89-HF | 13 Impact Plate ("Windmill" Target) 1 535-9527-00
4 Mini-Mars Light Cover (Green) 1 550-5031-04 | 14 WV Spring 3/8" (Smalley C050-L1) 1 269-5006-00

Item 4 secured to Item 1 by : #6 X 3/8" SHWH (Qty. 2) (234-5000-00) ltems 13 & 14 are secured to ltem 11 by: #8-32 X 1/2" SHWH Ser. Swage (Zinc) Wax
5  Sm. Bayonet (2-Lug Staple Down) Socket 10 077-5000-00 | (Qt:4)(237-6975-01) and #8 Washer (.17" D X 1/2" OD X .042") (Qy. 1) (242-5015-00)

Item 5 secured by: Staples (5/16") onto Braided Wire (Qty. 3) (600-5003-00 per 1 Ft.) 15 Transceiver OPTO PCB Assembly 2  500-6775-00

Item 5 Note: Sockets do not require diodes (they are used for General lllumination, Item 15 secured to Iltem 10 by : #6 X 3/8" PPH (Zc.) TYPE -25 (Qty. 2/per) (237-5880-00)

see Playfield Wiring, Section 5, Chapter 2, Page 109). (ASM. REF. 500-6844-00, ltems 1-15 without 16® or 17)

(ASM. REF. 500-6838-00, Items 11-15 Only, without 166)
16®* Kit: Plastics (includes -31,-32&-33) 1 803-5000-91

17 Kit: Decals (Includes -25, -43 & -44) 1 802-5000-91
Note: Individual Plastics (830-6048-XX) & Decals (820-6375-XX) are not available

6  #44 Bulb (Clear) Heavy FilamentG.l. 6 165-5000-44-HF
7  #44 Bulb (Yellow) Gen. lllumination 4 165-5053-06
8 1-1/16" 1-Groove Plastic Post (Clear) 1 550-5059-01

Item 8 is secured to Item 1 by: #6 X 1-1/2" PPH (Zinc) (Qty. 1) (232-5007-00) individually, ordering of kit is required. For views of 16® assembled and all other pieces,
9 OPTO Transmitter/Rec. Amplifier PCB 1 520-5239-01 | see Playfield Top - Plastics (Screened & Clear) Kit, Decals & Mylar Kits, Page 69.
Item 9 secured to ltem 1 by : #6 X 3/4" SHWH AB (Zinc) (Qy. 4) (234-5003-00) 18 Plate, Left Ramp Retention 1 535-9755-00

Item 18 secured to ltem 1 by : #6 X 1/2" SHWH AB (Zinc) Red (Qty. 2) (234-5001-00)

For Securing Hardware,

see the Parts Table above, ZC;\_/) m o)

under the item desired.

~.

Not Shown: 1/2" Cable Clamp (Single)
(Qty. 2) (040-5000-06), 1/4" Cable
Clamp (Single) (Qty. 2)

o Q19 A <4Qty. 4 (040-5000-03) secured
FLASH LAMP Top Only Qty. 6 > by: #6 X 3/8" SHWH
(G.l. Remainder  (Qty. 1/per)
(G.I.) (234-5000-00)

Take NOfe: POSITION OF RED DOT —— <

® "R"indicates Item noted is
secured with rivet(s) as listed. m
‘&’ 4 Q19 FLASH LAMP

—— T T T . | =|d= ——1

[—— -

g

are General
Hllumination

mU & e V=050 U U] J mmne
hLos

(G.l.). see
Sec. 5, Chp.

*  An asterisk () indicates item(s) Qty. 10 E >

A Top View IRy | | are not noted in the pictorials. 4 2 Playtield
aty.4 9o

16® G.l. Circuits.

Qty. 2

fE— -
|_T_| @ Ve °:_‘ J ‘ . 1:':_. :-..A- V¥ Front View
O o

For Securing Hardware,
see the Parts Table above,
under the item desired.

Drawings ...

Sec. 4

FLASH LAMP

v DISASSEMBLY FOR REPAIR PROCEDURE FOLLOWS THIS PAGE

Take Note:

For a break-down of parts and wiring configuration of
Iltem 9, OPTO Transmitter/Receiver Amplifier PCB
(520-5239-01) and Item 15, Transceiver OPTO PCB
(500-6775-00) see Section 5, Chapter 4, Printed
Circuit Boards ( YELLOW PAGES ), Pages 148-153.
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<4 Reference Page 103 For Items & Part Numbers
Rotating Wheel Target & Back Panel Disassembly For Repair

Technicians Remember the Basics: All Service should be done by qualified personnel.
ALWAYS REMOVE POWER BEFORE SERVICING. Service assemblies which are above the
playfield, with the playfield resting on the Support Slide Brackets (inclined lower position).
When lowering, ensure playfield is pushed forward 'til the stop is felt, before lowering to ensure
the Trough Popper Mechanism clears the Coin Mechanisms on the Coin Door. Re-assembly
is the reverse of disassembly (removal). Keep track of securing hardware (which are
referenced under the items in the Parts Table) Use Loctite Blue 242 on the threads all screws
to ensure the screws will not loosen in play.

When in doubt, give us a call!

COMPLETE MOTOR (ITEMS 11-15) ASSEMBLY REMOVAL.:

1. Remove the two (2) front Hex Washer Head screws that hold the Screened Plastic (Semi-
Truck) Hauler facade (not shown) to the Main Motor Mounting Bracket (Item 10) or
reference the Xs on the next page drawing.

2. Unclip the wires that are held to the backside of the facade (behind/inside) from the Ramp
OPTOs.

3. Lay the facade as much out of the way as possible.

4. Remove the two (2) OPTO Connectors from the motor OPTOs at the OPTO Board on the
Front of the Back Panel. Note the decals reference which Connector to reconnect to.

5. Disconnect the motor power connector (located behind the Back Panel near the motor).

6. Remove the four (4) screws (Ref. under Item 10) that secures the Motor Mounting Bracket
(Item 10) to the Back Panel.

7. Remove the entire assembly from the game for servicing.

REMOVE WHEEL (IMPACT PLATE, ITEM 13) FROM THE MOTOR ASSEMBLY:

1. Remove the two (2) front Hex Washer Head screws that hold the Screened Plastic (Semi-
Truck) Hauler facade (not shown) to the Main Motor Mounting Bracket (Item 10) or
reference the Xs on the next page drawing.

. Unclip the wires that are held to the backside of the facade (behind/inside) from the Ramp
OPTOs.

. Lay the facade as much out of the way as possible.

. Remove the two (2) screws that hold the front motor OPTO (Ref. Iltem 15) in place and set
the OPTO aside.

. Remove the screw that holds the wheel (Impact Plate, Item 13) to the motor (center, Ref.
Item 14).

>> CAUTION! Make sure to KEEP the Washer (Ref. under Item 14) which retains the
Wave Washer (WV Spring, Iltem 14) that are just under the screw. << CAUTION!

THE WAVE WASHER SPRING is a SAFETY ITEM that ensures that the Impact Plate will
slip in the event it makes contact with any solid object while the motor is turning.

6. Remove the Wheel (Impact Plate).

REMOVE THE MOTOR & GEAR BOX FROM THE MOTOR MOUNTING BRACKET:

1. Follow COMPLETE MOTOR (ITEMS 11-15) ASSEMBLY REMOVAL.: above.

2. Note the four (4) spacers between the Motor Gear box on the inside of the Motor Mounting
Bracket. These spacers are what position the Impact Plate (wheel) to clear the open space
in the Left Ramp. As parts may differ in future productions, these spacers may not exist.
Rule of thumb, replace the same items you remove into the same position.

continued next page.
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<4 Reference Page 103 For Items & Part Numbers

To remove OPTO from bracket,

Facade is remove these 2 screws only!
seucred = =
L at Xs X X
_ X y oL I 0
< N N
OPTO|

OPTO

I
OPTO

Motor Mounting Bracket

\ O Motor Mounting Bracket O

#8 Washer O
| :[ Important
h Safety
Item!

101
Motor

<
B %
1 Qé
=
)
0 2%
e
1" Washer, 3 S‘.!_‘
Item 12, 3B
Page 103 s
a @ Impact Plate or Wheel
Impact Plate or Wheel J

THE WAVE WASHER SPRING is a SAFETY ITEM that
ensures that the Impact Plate will slip in the event it makes
contact with any solid object while the motor is turning.

BACK PANEL (ITEM 1) ASSEMBLY REMOVAL:

1. Remove the two (2) front Hex Washer Head screws that hold the Screened Plastic (Semi-
Truck) Hauler facade to the Main Motor Mounting Bracket (Item 10) or reference the Xs.

2. Unclip the wires that are held to the backside of the facade (behind/inside) from the Ramp
OPTOs.

3. Lay the facade as much out of the way as possible.

4. Remove the two (2) OPTO Connectors from the motor OPTOs at the OPTO Board on the
Front of the Back Panel. Note the decals reference which Connector to reconnect to.

5. Reach behind the Back Panel and unplug the main Back Panel electrical connector from its
Z-Header. At the same time, unplug the main Back Panel Switch connector.

6. Remove the four (4) screws that hold the Back Panel to its' Support Brackets (Ref. under
Item 1) and remove the entire assembly from the game.

o8,

—_— | e | | e | | e | | e | | e | —_ | | _
: H

SO [ 0550 U O ¢

=

Spacers (3/16") — | | Gear Box | Motor Mounting Bracket=
Ref. under
Item 11

%
=
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o
=
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Ball Deflector Assemblies, 500-5788- OQl

(Qty. 2) (ltems 1-8) |

Up/Down Post Assy., 500-6293-00
(Htems 1-9)

| Nr. | BALL DEFLECTOR PARTS |QTY.| SPIPART Nr.

Nr. | UP/DOWN POST PARTS |QTY.| SPIPARTNr. |

1 Ball Deflector Coil Mounting Bracket 1 535-6857-02
ltem 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 4) (234-5101-00)

2  Coil Retaining Bracket 535-5203-03 1
Item 2 is secured by: #8-32 X 1/4" PPH MS (Sems) Zinc (Qty. 2) (232-5300-00)
3 Spring Washer (17/32" ID X 3/4" X1") 1 269-5002-00 |
4  Coil, 26-1200 090-5044-00T |

Coil has a Diode (1N4004) (112-5003-00) positioned @ top (above lugs next to windings). I

) (o)
Vle?/v

5  Coil Sleeve (Short) (Formost #10-7077) 1 545-5076-01 I

6  Steel & Nylon Plunger Assembly 1 515-6858-00 "

7  Compression (Relay) Spring 1  266-5022-01 I
8 #10-32 Ad|. Spindle Stop wRubber Tip {1  280-5014-00

Item 8 is secured by: #10-32 Keps Nut (Qty. 1) (240-5208-00) I

Ordering Note: If 500-5788-02 is unavailable, order the individual part(s) actually required. ||

1

|

Take Note: I

U Coil Note: U Either -00B or-00T canbe |

used for coil replacements. B/T listed is |

preferable for easier diode access and I

may differ on game. "

|

AUX AUX |

* 1 38 |

|

|

|

|

1

1 Up/Down Post Coil Mounting Bracket 1 515-6840-00
Item 1 is secured below the playfield by: #8 X 1/2" SHWH AB (Zc.) (Qty. 6) (234-5101-00)

2  Coil Retaining Bracket 2 535-7356-00

| Iltems 2 & 3 are secured by: #8-32 X 3/8" Swage (Serr) Zinc (Qty. 2/per) (237-5975-00)

3  Spring Washer, 17/32" ID X 3/4" X 1" 1 269-5002-00

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  Ball Bumper, Plunger & Shaft Assy. 1 515-6844-00

For Individual ltems use : Ball Bumper Plastic (Top) Red (550-5029-02), Plunger & Shaft
Only (515-6841-00), Plunger Head (detachable) (530-5511-00), #10-32 X 3/8" PPH MS
(Sems) Zinc (secures Plunger Head to Shaft) (232-5401-00), Roll Pin 3/32" @ x 1/2" Long
(251-5002-00) and Retaining Ring, 1/4" o Shaft (270-5002-00)

Ordering Note: If 515-6844-00 is unavailable, order the individual part(s) actually required.

7  Compression (Relay) Spring 1  266-5022-01

8 #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)

9 Adjustment Spindle Stop Bracket 1 535-8303-00

Ordering Note: If 500-6293-00 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 and may differ on game.

) (o)
VIeI\)N

| 1 | N [ I § 0 i
[ 1

(ooo
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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 UP-KICKER a1 YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |26-12000

24-940 U

#2 |AUTO LAUNCH Q2 N YEL-VIO | J10-P4/5 |50,DC| BRN-RED | Jg-p3 |24-940 U

#3 | TRUCK RAMP KICKER a3 YEL-VIO | J10-P4/5 |50,DC| BRN-ORG | Jg-P4 |23-800 O

#4 |TRUCK MOTOR DRIVE (20V) as | VO BROWN J7-P1_ [201DC| BRN-YEL | Jg-p5 | Motor20v
Power

#5 |GARAGE RELEASE 05 | Driver | YEL-VIO | J10-P4/5 50,DC| BRN-GRN | Js-pe [23-800 O

23-800 U

#6 |GARAGE KICKER Q6 v YEL-VIO | J10-P4/5 |50,DC| BRN-BLU | Js-p7 |23-800 U

#7 | TRACK EXIT POPPER a7 YEL-VIO | J10-P4/5 |50,DC| BRN-vIO | Js-pg |23-800 U

26-1200 U

#8 |MIDWAY EJECT 08 YEL-VIO | J10-P4/5 [50,DC| BRN-GRY | Js-Pg |26-1200 0

High Current Coils Group 2 Transistor Ouput Board | Golor - Gonnection  Voltage _Conirol Line Golor Line Gonnect o Bulb Type

#9 |LEFT BUMPER Q9 YEL-VIO | J10-P4/5 |50,DC| BLU-BRN | Jo-P1 |26-12000

26-1200 U

#10 |RIGHT BUMPER Jaw| YEL-VIO | J10-P4/5 |50,DC| BLU-RED | Jo-p2 |26-1200 0

#11 |BOTTOM BUMPER Y o YEL-VIO | J10-P4/5 [50,DC| BLU-ORG | Jo-P4 |26-1200 0

#12 |3 BANK DROP TARGET RESET | Q12 P:)/\fv)er YEL-VIO | J10-P4/5 |50,DC| BLU-YEL Jo-P5  |25-1240 O

#13 |RIGHT RAMP DIVERTER Q13 | Driver | YELVIO | J10-P4/5 [50,DC| BLU-GRN | Jo-Pe |32-1800 U

GRY-GRN-~3A 22-1080 U

#14 |GARAGE RAISE o] o GYEL-VIO J10-P4/5 |50.0C | (GRY-GRI-SA | Je-p7 2271080 T

RY-YEL~3A 23-1100 U

#15 |LEFT FLIPPER (50v RED/YEL) | Q15 | oRY-AEL98 | J10-P1/2 [50,DC| ORG-GRY | Jo-pg |231100T)

BLU-YEL~3A 23-1100 U

#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 poLU-YEL-38 | J10-P1/2 |50,DC| ORG-VIO | Jo-Pg |23-11000

Low Current Coils Group 1 Transistor Ouput Board | Golor - Connection  Voltage _Control Line Golor Line Gonnect o Bulb Type

#17 |LEFT SLINGSHOT Q17 BROWN J7-P1  |20vDC| VIO-BRN J7-p2 23800 O

#18 |RIGHT SLINGSHOT a8 | BROWN J7-P1 |200DC| VIO-RED | J7-P3 |23-800 O

#19 |FLASH: UPR RIGHT (BACK PNL) | Q19 ORANGE | J6-P10 |20,DC| VIO-ORG | J7-P4 | #89Bulb

I VIO-RED-Triple |J2-P3~Triple ORG-Triple | J2-P7~Trp. [22-700 U

#20 |UPR ACCELERATOR MAG (AUX) | G20 Po/\fv)er Aux-VIO-YEL " |Aux=J10-P3 |S0DC| Aux-VIO-YEL | Aux-J7-P6 | 0s0-5071-00

#21 |RIGHT TRACK EXIT DIVERTER | Q21 | priver | BROWN J7-P1 |20/DC| VIO-GRN | J7-p7 |26-1200T)

#22 |LEFT TRACK EXIT DIVERTER 02| o BROWN J7-P1_ |20DC| VIO-BLU | J7-Pg |26-1200 O

#23 |INNER ORBIT POST Q23 BROWN J7-P1 |20DC| VIO-BLK | J7-P9 |26-1200 O

#24 |OPTIONAL COIL 024 RED J16-P7 | 5voc | VIO-GRY | J7-P10 | OPL5V

O < O O P a : .A O l. :Al. d PO Atl ° -: A‘ tA "‘ ” .l A' y :. .‘ : “ ‘.: b pe

VIO-RED-Triple |J2-P1-~Triple ORG-BRN-~Triple|J2-P5-Triple| 22-700 U

#25 |LWR ACCLRTR MAG LT (AUX) | Q25 AU-VIOYEL {Aus-J10-P3 20+ DC Aux-BLKBRN | Aux-J6-P1 | con o1

VIO-RED~Triple [J2-P2~Triple RG-RED-Triple [J2-P6~Triple[22-700 O

#26 |LWR ACCLRTR MAG RT (AUX) | Q26 | | Ayx-VIO-YEL |Aux-J10-P3|3040C | "4y BIK-RED | Aux.~J6-P2 | 0s0-5071-00

#27 |PIT LOCK RELEASE LEFT Q27 BROWN | J7-P1 |20DC| BLK-ORG | Je-P3 |26-12000

#28 |PIT LOCK RELEASE RIGHT as | VO BROWN J7-P1 |20,0C| BLK-YEL | J6-p4 |26-12000)
Power

#29 |MIDWAY SIGN (HOT DOG) 029 | priver | BROWN J7-P1 |20/DC| BLK-GRN | J6-P5 |32-1800 U

. #89 Bulb

#30 |[FLASH: LEFT (X3) LEL) ORANGE | J6-P10 |20,DC| BLK-BLU | Je-Ps | #89Bulb

#31 |[FLASH: RIGHT (X3) Q31 ORANGE | J6-P10 |20,DC| BLK-VIO | Je-p7 | #89Bulb

#32 |FLASH: TEST CAR (X2) Q32 ORANGE | J6-P10 |20,DC| BLK-GRY | Je-Pg | #89Bulb

Note: In Test Flash Lamps Menu ("Flash" Icon), Flashers tested are all Flash Lamps located between Q1-Q32 (This Game: Q19, 020-032)
Auxilia 0 ansistor  Ouput Board o Color Connection  Voltage Control Line Golor _Line Connect Co

AUX 1: LEFT UP/DOWN POST Q1 | UK3X | BROWN | J7-P1 |20iDC| WHITE J2-p3  |26-1200 0

AUX 2: CENTER UP/DOWN POST | q2 | Irans. BROWN J7-P1  |20.DC RED Jo-pg 231100 O

Driver 090-5030-00T

AUX 3: RIGHT UP/DOWN POST | 03 | Board BROWN J7-P1  |20DC| ORANGE | J2-p7 |2612000)

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.
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Backbox 1/0 Power Driver Board Detailed Wiring Diagram

FROM
BRN
Voltage Outputs
+20v DC
J7-
P1
1/0 BD.
r “““““““““““““““““““““““““ #25 Lwr. Accltr.
| . . J6[| BLK-BRN Mag. Left (Aux.) Q20, Q25-Q26 Note: For detailed Schematic,
\ Partial View Q25-Q32 Q”W #26 Lwr. Accltr, Gomponent Layout and Wiring, sce Sec. 5,
: 1/0 Power TIP122 < | BLK-RED Mag. Rt. (Aux.) p. 4, Printed Circuit Boards (PCBs).
. 110-0067-00
1 )
! Driver Board az bl | #a7 PitLook BLK?%ZZ s
' 520-5137-01 , — |9 BLKORG _ [26-1200| Releaselel | 270
! Q 7W #28 Pit Lock Upper Accelerator
I = 4> BLK-YEL 26-1200 ) _Release Right | Magnet
' Q28 W . )
| #29 Midway Sign
: Z?rrcmtenee?gﬁéglwzmmatlrggrgﬁl) ' 6 = 5) BLK-GRN 32 1800 (Hot Dog) BLK 2%_;20 BLK
| [see Sec.5 Chp. 2, Pgay field Wiring. QZQW cslef? 7 \ #30 Flash: ) Lower Accelerator
1 1 6> BLK-BLU x2 Left (X2) Magnet Right
1
| Q3°W i #31 Flash: 5355 s HLK
' WHTRED L N BLK-vio % | Right (X2) HEE 22-700
: Transformer Q31 W > #89 ¥33 Fioar 3313 LQZS
16v AC ) 0 bl B B ower
! A = 8> BLK-GRY x2 - / @ @ Test Car (X2) 8 8 8 Accelerator E S
| BRIDGE 2 Q32W B|&|&| Vagnetleft 3%
! &lkreNT L |5/ ORG 20vDC LOWPOWERY ) 2|2|2 &g
COILS
! [AV2 5V
! BRN 20v DC LOW POWER *: =~ &
J7 2 J2
| FrOM 1 ~ Auxiliary3x £ % £
| ITRED-fWHT Q17-Q24 §r7 L%ft (Triple) -
ransformer TIP122 VIO-BRN M ingshot Driver Board
' 16v AC 110-0067-00 2> 23-800 ' 520-5235-03
1 )
! BLGWHT Q17 #18 Right J1
: lelag‘slf(;;rger = 3> VIO-RED 23 800 Slingshot | | SAZAT 4,5 7 A8, |
! Q18W fos A2 (5 #19 Flash: Upr
! BRIDGE 20 . 4> vio-org % WY Rt (Back Panel)
1
Q19 W
1 #20 Uppper
" COIB;I}"%LSLED 7 1 o VIO-YEL Ac'lrator Magnet
1
J Q20 W ~
| #21 Right Track FROM
it Di RED
| UG ——— {7y VIO-GRN 26-1200, ExitDiverter | Power Out
1 Tr:gsfo&n&er - i Q21 W #22 Left Track +i\; (IsDC A ;
: v Slgglo LAMP GOLUMNS = 8> VIO-BLU 26-1200 _Exit Diverter | 18- 19 'Fj’s?é
! +18v DC QZZW #23 Inner Orbit 10 BD| |10 BD) |1OBD.
1 FROM  FROM
| ~——|oy VIO-BLK 26-1200,Post VIO-YEL  BLK
! Q23 Optional #24 High Power  Ground
| N orToAL +50vbe
: Iélofe édlldCOIls rqulr? dlotdgs Q24W #1 Trough EROM
Termmal Strips & not on the coil iselr. L J8[N BRN-BLK 26-1200 ) Up-Kicker 910- | yEL.vio
! 1 P4/5 |\
| oltage Outputs
! D iode Q18 a1 w5 #2 Auto VO BD.| 450y DC
| Te[minal STP20N10L N BRN-RED 24-940 Launch
| S trip 110-0106-00 Q2 L’i 3>
| For the Playfield Terminal Strips, = #:.5 Truck Ramp
| | Fuses & Misc. Wiring Descriptions & BRN-ORG 23-800 Kicker Truck Motor
| Locations, see Section 5, Chapter 2, 4> i (SPI 041-5093-00)
| LPlayfield 'Wiring. Q3 WH #4 Truck Motor
! - | BRN-YEL Driver (20V)
1
1 8 Q4 #5 Garage
\ J - BRN-GRN 237800 |_Release
. P
" Q5 #6 Garage
1 BRIDGE 1 = BRN-BLU Kicker J
| 50v HIGH ) 23-800 - P1
| aRE, CURRENT Q6 —vH #7 Track Exit 1/O BD.
|AC Volages coLs o - |sy BRN-VIO 23-800 ,_Popper BRN
48v AC GND p |
! a7 — WA #8 Midway Voliage Cauts
1 - _92 BRN-GRY 26-1200_Eiect |
: F20 as i BLU-BRN gzrl;;fér Q11 Note: Diode located on Diode Terminal Strip
| Pz 0a J9 3 26-1200 ' located under playfield NEAR assembly,
: Q S as Q9-Q16 Q9 W% g,lo Right see Sec. 5, Chp. 2, Playfield Wiring.
| S| S| [ STP20N10L N BLU-RED - umper
i BLK-ORG &|S=e | | 110-0106-00 Q10 2 26-1200
| AC Voltages IN E‘_ £C #11 Bottom FROM
| 48v AC <3 N BLU-ORG 26-1200 Bumper RED-YEL .
| :tn_mg 4> - ' Voltage Outputs| o
| SE Qi —w H #12 3 Bank Drop +50v DC
I VOLTAGE OUTPUTS g" i 5> BLU-YEL 25-1240 _Target Reset é
1
12 .
i ' 1 0 '9 Q12— #13 Right )
! - BLU-GRN 32-1800 ) _Ramp Diverter | ~
! Q13— D =
| S|3‘|\3| #14 Garage
! . —— 410 - 7> BLU-BLK 5'°B!° GRY-GRN 22-1080 Raise g
d -0 am {— #15 Left 3A Slo-Bl
I j s) ORG-GRY 23-1100 _Flipper GRY-YEL pagg 02
' Q15 —W H #16 Right Lo
HIGH POWER| | |HIGH POWER ! < o~ 3A Slo-Blo .
I ORG-VIO 23-1100 _Flipper BLU-YEL
50vDC | | B (3]
, Q16— ®
o Q15-Q16 Note: These Coil Fuses are m
YEL-BLK VIO-YEL located under playfield NEAR assembly,
HIGH POWER|  |HIGH POWER see Sec. 5, Chp. 2, Playfield Wiring.
50v DC

24v AC
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Backbox Board Layout Wiring Diagram

J4 J5
NOT USED NOT USED _
=] BLK-BRN
JQIBLK-RED
J3 ONLY used if UK GAME “|RIBLK-ORD
. See Section 5, Chapter 4, (Aux. Driver Bd. Required) o2 | brksan
Printed Circuit Boards (PCBs), |4, if ToPS™ Kit s installed, Tourna- [EREREIR s RSN
Pa es 154-160, EEM ment Serial Interface (TSI) Board mg GRY
for UK & Special ABlecatlon(s) e g couired 2| [*oRG 200 be
3X Transistor Driver Board Ea if Printer Interface Board _ BE
™ is used (see Sec. 5, . 3,
and ToPS™ Overview & Wirin Cabinet/Coin Door Wiring .
regardlng the use of J2 & Diagram, bottom right corner). N IS € mvatex:1ay
S| VIO-RED
J2 I/O to under P/F Connector if Eﬁ <|qUO-0RG
game uses a mini-dot-display N 20 |of ofeKEY(B-5)
sign or other special apparatus. =ou|° (JV10-GRN
20 VIO-B
SEARS :
CN7 from TopseLar 00 Wl Bo. 7 Tors i kit instalied, + Hgasta—
Cabinet & 32&; té\en cortme?t theJIoun]rasnlleBr:jt 2 {Optional Sv Coil}
P oF onnector from J1 on .
Playfield o 53 to J2 I/0 Board. |
Note: If the Printer Interface 2, | EY(E-2)
i BRN-RED
) RED Board is used, the Dot Display n:g 0 RN-ORG
> BLK = w $ or Tournament Wiring must be oS |7 RN-YEL
e B a § disconnected from J2 and/or J3. —ou |, RN-GRN
SStummlle e o3| f 85 [
WiT-oRe 1° %gh =213 . 29 [o|cf BRN-VIO___
WHT-YEL |<|| &% oo u || BRN-GRY
S e s g 2 R
= < | <| =W 3 =1 (8]
. WHT-BLUPEIC) S CPU/ & g; )
22 (wat-ery 17| SOUND 2 —t5_BLU-BRN
5z - 5 e |-|drsLu-rep
. BOARD I o 25 |-|dteruon
zS |J
RED-WHT 16vAC oxg |
W/ATMEL) RED svacl ] ﬁgg b
- - RED 8vAC I o (.
|, 520-5300-00 S e B 0. 0] 35
- SEEX GRY 19vAC T
o8 BRvEx ) BLU-WHT 13vAG 0.0. Q) E2v=
DS-7 GRY-VIO =3 GRY-GRN 19vAC A
’6 GRY- 52 D ® EFS =5 R vDC
DS-6 GRY-ELD L] S€o WHT-RED 16vAc| L= Pl 5 ~ g REI vDC
DS-4 GRY-YEL goZ BLU-WHT 13vAC N e vDC
ps-3 SR oA @(.:3:0 . eg'é TIvE VDG
o5 Saei |52 Tk AR e
GND BLK 7 |5% 5y e aE >0l B ;
= - B D‘C LK (GND) B S YEL-BLK24vAC
= I I =
TK{GND LK(GND) 5 B
” RED ~ +5vDClo|s| E5¢=
O3 |o|ofesEY | 120 Il 13 oo 2 [O] |yeL-BLK 24vac
GRN-GRY A L | +5v DC[E[” To8 O} |BLK-ORG 48vAC
GRN-vio [9]°] 2 N +12y +5vDC[S —9g
GRN-BLU NE DC g ;\n]zﬁ% +112v88 “lerinter - § [OJ-[BLK-YEL 48vAC
RN-BL ~5-, _ p ]
R \ SR /0 POWER
chvone (11223 - DRIVER BOARD L
KEY (P-2) E _ =
GRN-BRN "|-™ % CN4 fCN2 VIO s SIRA 520-5137-01 ~
a SP3| SP2||SP1| rom $ERI[\‘ 8” _lg.’ E :
7 6|54 3|2 1 |/0 BRN-WHT @:égm J14 N&(zD |
enx CN3 Po_wer T e %E; G.l's FROM A AN
1 NHT-GRN wz TRANSFORMER =2,
CN5 ':EXM?If Drlver WHT-YE N s 75 B 2 |0 RED-GRY
S to ERHEE Board whTeRN | 3 ~0/0© J13 o|C| RED-WHT —
Cabinet & e ATASAS T = aljelE COLUMNG (18v) | N vrc—
H >I>-xlorl o 1 2 3 =2
Playfield _ [ErerssiszT] e
] g‘_“o ; ; l;: 10 i
.. When connecting any ag< 3 3 |3 39249
CN4 to '® Ribbon Cable, always S e frfri ¥ =
Speaker(s) 8 ensure the "_Red Line" 2w
S side of the ribbon cable
& goes to the Pin-1 side . i
§ of any Dual 0.1" Header : TO DOT MATRIX DISPLAY FROM GPU-SOUND
Connector. 1
1
1 RED—» RED
1
» CN1 CN2 to 1 “ o= ~lelnl<]elw &
o play ' Sasseer N
CIEEEE
o rmr. ' BEEEEES S EEEEEERE R
[T O = ]
ol — — :
oo 1985225 SRR R <g g0 H
. - 1 KRS EEEEE R
(v ol RED +5vDC RE AT T 1 eSS O[3(@5|@ el
- - -98v o2 - Q
) 2:_;:: 55 +18vDC o, DISPLAY :(3 KEY (P-3 : RIBBON CABLE RIBBON CABLE
I 5 (GND) 19 POWER 0 ~[o| - YEL(GND) ' J2 J1
A =2 BLK (GND)
WHT COM.110v AC Be 1
SRTLORIIOVAL A,
8- BLK-RED 110vAG |0 = SUPPLY BD. N o|Gf—RED—*SvDC. 1 DISPLAY CONTROLLER BD.
™ '7"94 520-5138-00 -l vio-eL +esvDC : 520-5055-03 o
N 1 Located behind the Dot Matrix Displa
. ! play
.
.
1

Backbox
Wiring
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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 Partial View G.I. RELAY
1/0 POWER DRIVER BD.
520-5137-01 |
18 5 6
M 20vDC > ‘
, D29 g S

D 1Q

IR0
o
1=
w

=Y

[ 1 u206 [
— 7T4HCT273 — 1 3 2 4
—] Data — T2N390t4
] Latch — ransistor PN

9% @ YEL T ]

g / @ YEL G.l. 5.7v AC General
2 *| ] Fiou SEHE
A uins
2 §2 YEL] 4 XFRMR (5.7v AC)
£ > Rk 5A 250
£ 3% YEL-WHT/ , SLO-BLO Fuses
o @ | YEL.WHT F27 F26 F25 F24
5
YEL-WHT |
G4 i - ‘
G Transformer J14

60Hz 750VA CLASS 130 EPBO

PRI-103.5-115-207-230V 50/ J15 | 9
[

J15-P6 to J15-P1 _S_Fuse F24)
= BRN-WHT to WHT-BRN
Location: Upper Playfield X9

WHTBRN

2
Circuit S @
1 =3
N/ #1 #2 #xxx

VIOLET ©
GREEN @

YELLOW ~
BRN-WHT ©
WHT-VIO *
WHT-GRN <

J15-P7 to J15-P2 (Fuse F25)

‘ D = YELLOW to WHT-YEL

Location: Lower Playfield X6

YW & ’ WHT-YEL
Yok oy T lweme
5

g o 2
S B Circuit S 3 g é
@ P B 2 <3 N
s V:‘ 9 | YEL M | F Thax R
(] o
415-P8 10 J15-P3 (Fuse F26)
= Cocation Lot Rt & Upper PI yfield X5
ocation: Left, Rig pper Playfie
(V] + US Coin Door X2 (Euro X3)

- - - WHT-GRN

This Edge is “Top of Playfield” (Back Panely. =~ | | | — @

o
o =]

Below: Located at the top of the P/F, Circuit 8 m

rear view of the Back Panel. 3 N g

GRN *

YEL-WHT

On Coin
Door

Connector YEL

J15-P9 to J15-P4 (Fuse F27)
() = VIOLET to WHT-VIO
Location: Upr. P/F X1; Back Panel X10

WHT-VO

-]
Circuit Sa
4 °3
VIO #1 #2 # #11%

« G.I. Bulb quantities may change during production.

=
o
&
>
=
a
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SWITCH

Playfield Switch Wiring Diagram suen  coyun  DRIVE ~ CN5
cD) 3iode g giode g"o‘rtj'}g'esrflgr DRIVE Wire & Transistor PIN
Nt S 3 ol ambles e s, Sore dodes g foged gy P o[ Blos - 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 6
D
I—I/ I—I’/R h I—I/L R I—I/ I—I/ GRN-BLU Q6 7
Left Button Top S igh € Left Left
(UK OLI:JILV) Drop Target Orbit Spinner Bumper Qutlane GRN-VIO Q7 s
Switch 2 Switch 10 Switch 18 y| Switch 26 Switch 34 Switch 42 Switch 50 Switch 58
L > > - > > > GRN-GRY Q8|
4th Middle  |H Left Lower Acc. R_Ighi Right Left
Coin Slot Drop Target Orbit Rt. OPTO Spinner Bumper Return Lane
o 5|Switch 3 Switch 11 Switch 19 'm|Switch27  |Switch35 ' |Switch43  |Switch 51 Switch 59 CPU/Sound Board
e o, H/HﬁH/' H/Hﬁ —_— H/Hﬁ F/H«T N/IC  [,,]
L gl 6th % @-Ball Troug Bottom S Pit Lower Acc. Righ Bottom Left +———1
%W, Coin Slot #1 (Left) Drop Target| | Lock Middle| | Mid. OPTO Standup Bumper Slingshot —
Switch 4 Switch 12 Switch 20 Switch 28 Switch 36 Switch 44 | Switch 52 Switch 60 WHT-BRN U400
N I I . . ' ' %-/
Right 4-Ball Windmill Pit Test Center Garage Right WHT-RED U400 8
Coin Slot Trough #2 | |Motor OPTO, Lock Top Car Standup Standup VUK Outlane
Switch 5 Switch 13  |Switch21 ~ |Switch29 [ Switch37 ~ |Switch45 - |Switch53  |Switch 61 WHT-ORG U400 ,
o ' o ' o ' o I .« .«
Center Coin 4-Bal Left Ramp Migway | Lower Acc. Left Slam Tilt Right WHT-YEL U400 .
Slot / DBA Trough #3 Make OPTO Eject Left OPTO Standup (Optional) Return Lane
Switch 6 Switch 14 [Switeh22 " |Switch30 'r|Switch38 ' [Switehd6 " |Switch54 = |Switch62 = | WHT-GRN U401,
o I - ' - .
Left 4-Ball Troug Track § Captive Start Right WHT-BLU U401 3
Coin Slot VUK OPTO Exit Popper Ball Button Slingshot | |
o 5|Switch 7 Switch 15~ |Switch23  [Swilch 31 Switch39  |Switch47  |Switch55 — |Switch 63 WHT-VIO U401 ,
22 ' o g r ' o L
Z8  sth s |4-Ball Stack Truck Car Upr AS. | Toumament WHT-GRY U401,
Uil Coin Slot ing OPTO Ramp Kicker| Mech Down Top OPTO Start Wire & IC
Switch 8 Switch 16 Switch 24 Switch 32 Switch 40 Switch 48 Switch 56 Switch 64 ROW SWITCH PIN
I—I/ I—I/ I—I/ I—I/ I—I/ I—I/ Switch RETURN RETURN CN7
Ri%ht Button Shooter Right Ramp |  Pit Lock Bot+ Test Upr. Acc. Plumb Return IC.
(UK ONLY) Lane Diverter tom OPTO Car Bot. OPTO Bob Tilt CM339AN
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?enrminal -or- g Sirc‘>de
under the playfield on Terminal Strips or Diode Boards and not on the assemblies. xx & zz-zz & 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, YEL'G RN u13 5
Race icto app! e e Left Special YE L-B L U U 1 2 4
Position 10 Lap Hour 100K (R)ACE Pop Millions
Lamp 12 Lamp 13 Lamp 14 Lamp 15 Lamp 16 YEL'VIO Ui 3
v—@—w—l v—@—w—l o YEL-GRY U10] ,
Position 9 150K 100K R(A)CE Pop Garage Wire & IC —
Lamp 19 Lamp 20 Lamp 21 Lamp 22 Lamp 23 Lamp 24 COLUMN LAMP PIN
L DRIVE
ort ISJE@rgcécN DRIVE J 1 3
Position 8 Track 200K 150K RA(C)E VNOZN §
Lamp 27 Lamp 30 temo /O Power Driver Board
SarseRRr
STP19NO6L LAMP
Position 7 RAC (E) ROW RETURN J12
Lamp 38 RETURN Wire & Transistor  PIN
RED-BRN Q33|
Position 6 Spin
RED-BLK Q34
2
- RED-ORG Q35 ,
Position 5 Extra Ball
8 Lamp 49 RED-YEL Q36| ,
N
o I RED-GRN Q37| ,
'osition
e Lamp 57 RED-BLU Q38 6
v
m_ 5 R_E{\‘ce 3 Lock S‘degg( | RED'V'O Q39 8
'osition OCl ides Only
< Lamp 67 RED-GRY Q40
= ° 0
o ‘ RED-WHT Q41| -
Q_ Position 2 Standup (L) CHAMP (#1)
R Lamp 75 Lamp 76 Lamp 79 RED Q42 1
N % ?
* Gas 1to Tournament From 1/0 Pwr. N/C
Position 1 N'Go Go Standup (R) Start Button Button !:j);l(\i/ePl’.Boagr(:!l 5 12
-Pins 9-
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Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations

e e oot the gunoral oeston our gome mey difor g ™ Bottom of Playfield Expl ar_ratl on: . . .
. Shown as if lean- All Switch, Lamp & Coil assemblies require
All fuses are rated: ing up against the . -
® Backbox. 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"
$ELLJ eaning: "Diode On Diode Board").

For Switches & Lamps PCB Connector & Pin-
Out, see the previous page. For Coil PCB
Connector & Pin-Out, see pages 106-107.

RIGHT [0
R FUSE RERtaRE]

o Fu/
i
Sea
— ) e
]
‘ ks
| ¢

LOWER LEFT 30 T GRYL | °
| FLIPPER FUSE RO ety

Legend:

S = Switch Matrix Number (Below P/F Only)
L = Lamp Matrix Number (Pop Bumpers)

E 2 Q= Coil/Flash (see Pages 106-107)
g DTS /TS =(Diode ) Terminal Strips (A-G)
2 /1 g
@En o SW.30 See Parts Identification & Location
y_| =g [RACK (Pink Pages), Playfield Bottom -
SW. POPPER Misc. Parts and Brackets, Pg. 65, for
29 Terminal Strips, Diodes, Fuses and
SWITCH 29 Fuse Holders Part Numbers.
MIDWAY EJECT 4

%er minal St
v

ORG

% %I, % WHT-ORG

SWITCH 17 TOP
SW. 18 MIDDLE
o SW. 19 BOTTOM
«» DROP TARGETS

WHT-RED

('

@
-,

,‘e\'minal St’lb

ORG:RED

COIL Q11
% BOTTOM
=% BUMPER

(LUGLESS)

RED,(to,coil)
YEL:VIO

BLK;(to coil)
BEU-ORG

Q1

RED-ORG

=
o
&
>
=
a

~ LAMP 15 RIGHT
LP. 23 BOTTOM
POP BUMPERS

Sec. 5

Playfield
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2-Flipper Circuit Wiring Diagram

GRY-YEL
GRY-ORG
GRY-RED
GRY-BRN
00000000000
1234 6 12|
DEDICATED SWITCH INPUTS
(SWITCH TO GROUND)
CPU-SOUND BOARD
(PARTIAL VIEW)
The Outside LEFT FLIPPER BUTTON located on the Cabinet
operates the Left Flipper. The Outside RIGHT FLIPPER
o} FEIIF?IL-II-EI-R o) FIhE'I;ER BUTTON located on the Cabinet operates the Right Flipper.
p O INCABINET p O INCABINET
T RSP | T e P
DS-3 DS-1
RIGHT LEFT
E.O.S. E.O.S.
ON ASSY. ON ASSY.
N.C. | DEDICATED N.C. | DEDICATED . .
SWITCH SWITCH Technical Overview
DS-4 bs-2 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 ipper
000000000000000 Cabinet Switch closure
! n__1s Q13 W\ H_ (during game play) it
POWER OUT L applies a 40msec pulse
J16 | to the gate of the Flipper
Q14 W_|H
L MOS FET Drive Transistor (STP-
STP20N10L 20N10L). If it continues
Q15 W_|H X
L to detect a Flipper
Cabinet Switch closure
Q16 W—H:_l' ;
I (the player holding the
J10 J9 button in) it will continue
OIPOWER OLTASE Qe RR e to pulse )the flipper drive
DRIVER BOARD ouTPUTS SOLENOIDS transistor 1msec every
PARTIAL VIEW
: : "0 yay °8 ! 12msecs for the duration
0000000069 090000000 ofthe hold cycle.
1 RED-YEL 50V DC |
e 34 250 S gl Fuses S— 'SI'Pek I)E%St lgEnd-Of-
are located unaer the playiie, - ro e WI c Ser’ves
586 Provios Page Tor foeatiks. Coil Wrap: ORANGE ORG-VIO the same function as
A SLO.BLO (00000 ) k%v:ﬁR before as it prevents
(Located under Playfield) ) l ! FLIPPER foldback When the play-
/T\_RED-YEL 50V DC N\ o BLU-YEL 23-1100 colL er has the flipper ener-
Coil Wrap: ORANGE gized to capture balls.
W The E.O.S. Switch is a
LOWER i
o) 3A SLO-BLO ' L LEFT nor.mally closed swﬂch
® (Located under Playfield) ! < FLIPPER which opens approxi-
e RED-YEL 50VDC 5 , GRY-YEL 23-1100 coiL mately 1/16" when the
a flipper is energized. The

Game CPU will detect a
switch closure if the flip-
per bat is forced back by
a high velocity shot or
rebound on the playfield
and will apply another
40msec pulse of 50v DC
to the coil.

hcl
QO
<
=0
o
N
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Chapter 3 of 4

Cabinet Wiring

Transformer Power Wiring Diagram

,,,,,,,, 1T1 1F/M2 7
1F/M1 — —
ON/OFF _IPM GRY
_IBLK o BLK ; _ 3 1VAC L= |
LINE ole
FILTER 1/0 T FOR LOGIC
F—— 2 GRY-WHT
sariat ot ‘)( WHT, I i e 5 5 — +12/-12V DC
REA oo | 6 TO BRIDGE 3
_:___ 9 GRY-GRN 4 19V AC s L
(I
I 1 BLU-WHT 13V AC
=0 E IR - o s |
o I FOR 18V DC
a "
PSS L1 HIsvAC ! 5 l — CONTROLLAMPS | g4
gs I 4 ® BLU-WHT 0 13V AC . TO BRIDGE 20 <
! L
L Lo 2
8 l WHT-RED , 16V AC . o
WHT ; o FOR 20V DC >
L L — COILS X
DOMESTIC WHT-RED 16V AC | | TOBRIDGE?2 —S
CONFIGURATION 6 7 g
i GRN RED . 8V AC . S
— GROUND [
N N Domestic = WHT 115V AC | oaevbe 9
Intl. = BLU 220V AC RED 8V AC 70 BRIDGE 21 o
(N)eutral 14 4
J11
LINE
e BLK-YEL “ 48VAC [~
GRN (to (E)arth Ground) T FOR
11
° 24V AC
VARISTER 50V DC
Domestic = SERVICE OUTLET YEL-BLK
ntematiosOY . (Domestic / International) o 15 1 [ ,I(Eg"-s
275V | pomesic = | A et caree }Z‘W AC
B%HS%tEJCV h quire a Service Outlet. HOT (L)oad BLK-ORG ” 48V AC , BRIDGE 1
Sto-Blo Fuse Intl. = BRN 220V AC
\nternational = Domestic = BLK 115V AC CN1
5A 250V WHT-GRN 88V AC
Slo-Blo Fuse 2 1 [
DISPLAY
JUMPERS FOR VOLTAGE VARIATION WHT | y 3 |  POWER
. SUPPLY
BOARD
1 BLK-RED o toovac|—, ||
LD -
<<<
(4)(5)(6)| |CONFIGURATON FOR __1FM3_ J14 9
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
VvV OR LOWER LINE VOLTAGES ¥ %
V' FOR INTERNATIONAL USE 5 5 %
EXPORT/ HIGH 6 6 I =
LINE VOLTAGE BLK — =
230/218/206 VOLTS _'® @ @'
1F1= 5A 250V SLO BLO @6 ® =
1V1= 275V VARISTOR HT LOCATED IN THE BACKBOX| 8
w15 ® @ - :
- (6]
230 VOLTS BLU WHT =
w
I
LD 0@ 6 % e :
WHT :I WHT %
WHT]| WHT]| BLU BLK
DOOH DO ® = ]
P®O® @ ® @ :
206 VOLTS 218 VOLTS ALLAST —o e
SP2/K 5/8" Core =
120V 50/60Hz 13W (UL) STARTER r -
1F1= 8A SLO BLO o SPF|Lﬁ9-R1' 5225%61%1 i S
1V1= 130V VARISTOR SPINe: 010-5015-00 - Jo o0t ® -8
w
S22 BLK-WHT \o_c/ BLK O
CONFIGURATON FOR| B (1) @ @ o ..
JAPAN or T FLUORESCENT TUBE 24" 4 LD
LOW LINE VOLTAGE | YHTH(@) (:) @'j RED % spI NESTEM 1 00 é WHT o .
- DOO® 13
100/105 VOLTS > I
Cabinet Section 5, Chapter 3
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COIN DOOR

Cabinet / Coin Door Wiring Diagram CRUISND BD. MONO SPEAKERS X3
RED-
PLUMB
c?/gng v ’—’ o BOBTILL COIN DOOR 4> BACKBOX LEFT
SW RETURN 8 1> WHT-GRY N.O.  sw.56 CONNECTOR 3> SPEAKER (SP2)
P m -
N.O. TB%%?BII\JE g‘,",'“ 1 RED-BLK
. — I
Ny 5th Coin Slot +
2 N.O. Sw.55 Pin X !
SWRETURN7| 2y WHTVIO 2 P WHTVIO o g FulirelUse o I BACKBOX RT,
START I L1_ | SPEAKER (sP2)
BUTTON : BLK
° ) CPU/SND BD.
WHT-BLU N.O.  sw.54 WHT-BLU Left Coin Slot 1
SWRETURN 6| 3 ° 3D THIEL g 9 0020 o | VCN4V
| 6> YEL-BLK
I
U.S. Bill Acceptor 1 CABINET BOT.
SWRETURN 5| 5 WHT-GRN < 5 } WHT-GRN o~ Center Coin Slot ° : 7> | SPEAKER (SP3)
SwRETURN 4| 6 WHT-YEL j 6 [y | WHT-YEL o Right Coin Sit \ | YEL-WHT
ool ¢
j D 6th Coin Slot I
swRETURN 3| 7 p—WHT-ORG j g 7 p—WHT-ORG frivineion ] | TO COIN METER
0INn SIOf
swreruRz ) WHERED Qop D g g Bl o HTEE 22 reo
All Above Switches 1 J7-10 Q24 1
fi
CRUISND BD o Normally Open (N.O.) I IODRVRBD 78 VIO-GRY |,
< GRN-VIO Pin |
SWDRIVE7| 8 o {8 : N/C 3
- f N5-P1 (Sw. Drive 1 X
SWDRIVE 1| 1 GRN-BRN < 1 > rom CN5-P1 (Sw. Drive 1) GRN-BRN : N
BLK { 1 } GRN 1
BLK | | FOR THE PRINTER
Cl:.l/g“l; ED. p— 1 — | SUB-ASSEMBLY
BLK BLK ! | GROUND 00 BLK
10% | | J16-7 +5V DC 1
CPU/SND BD. 1 BLK | /ODRVRBD 22 RED 5
= VCN6V Memory Protect <1 D> PORTALS" ! J16-3 +12V DC
@ CN6 . - | I/ODRVRBD 82 GRY-RED
BLK-RED e fom SERVICE 3
Ner 12 o it BUTTONS —
“ __USED N.O. e GRY-BLK DS.8 :
GRY-BLK <10 . > @ BEGINTEST/ |
GRY-VIO GRY-VIO DS.7 | ENTEREBIACK START / TOURNIE BUTTON LAMPS
< o D ) e ¢ ScrvictoreD: |
GRY-BLU GRY-BLU DS.6 | Butron o :
<l 8 > ) e | JlumT | RED "
GRY-GRN ! N-O. BTTON !
' | AJI2 A
GRI-0RG | | SRRES
- 71 I
IELEJ%SE 4 < I V3V
N GRY-BRN ! ! YEL-VIO
o 98, 2 | 3
© ) <7 A Gl | YEL-GRY |2}
- DEDICATED el 3 WHT-GRN < \ > YEL-WHT LAMPS |
SWITCHES 5 7\/ Ac GRN A'N YEL on |
) 8 N7 COIN |
1o P IS & eo [ DOOR UK ONLY: 2 Extra Cabinet Buttons for the
e i P | Post Save ™Feature are used. The Left But-
! 1 ton operates the Left Outlane Ball Deflector.
: 1 The Right Button operates the Right Outlane
Ball Deflector. Both buttons pushed together
| COIL POWER FOR USA 2 SLOT !
1/0 PWR AMP CONNECTOR TO 1 operate the Center Up/Down Post. Both but-
: S SWITCﬁ v O ; |3vR\j|1?733- $ BILL ACCEPTOR (DBA) COIN DOOR ONLY ! tons are located under the Flipper Buttons.
ormally Open - |
| RED-WHT 16V AC = N BLK__(ac) 115V AC LINE I
L1 2vDC | No. g WHT oo VOLTAGE ! UK ONLY
| COILS RSO 6 (AC) " 1N4001 DIODE |
! hd - 7y DIODE SPI PART No. WHT-BRN[ /o
| | Common - 1 112-5001-00 !
i WHT-RED 16VAC |0 g GRN-BRN g1 !
I DRVR BD. WHT-GRN | >
| Normally Open-2 W J11 ¥ o) ACN5 A | 3
i | BLK-YEL 48V AC aoN7a CPUSNDBD. | | e
! §3 cPusND Bp, SWDRV1 I =
LTS I SWRET5 [ ”
T o T L L — |
| o = Electronic Coin Mech !
BLK-YEL 48V AC : VOPWR | |
1 Interface Board, 520-5193-00 DRVRBD. |
S WIRING CONFIGURATION WILL VIV
I
| Egﬁ#ﬁ&%&ﬁ,'ﬁom CPUISND BD. VARY ACCORDING TO COL‘_E :
VCN7TV ™ CPU/SND
| TO SENTINEL COIN MECH.: s +20vnc| 128N BOARD | |
| WIRING CONFIGURATION WILL 2 eND| 2 (B VCN7 V! |
| VARY ACCORDING TO COUNTRY g 3 [KEY !
! 8 SW DRV 1] 4 [CRN-BRN/ |
! | - ACN5 A 1
! o CPU/SND |
1 U | AR 1
I | Q
n RED WHT-BLU |
CPUI/SND IRED___ | | SWRET 6 | 5 WVHT-BLU 5
® K BOARD WHTBLU | & SWRET | o [WHT-GRN| 5 !
o | VCN7Y [KEY | SWRET 4 | 7 \WHT-YEL|
N | 3 WHT-BLU WHT-GRN | |Z ond ACNT A |
X 5 |[WHT-GRN WHT-YEL | |£ CPU/SND  COIN !
OGN | 6 |WHT-YEL N/U ] BOARD ~ _MECH | |
e N 10 BLK [WHT-RED | |= ) M
| N |2 Red Stripe 1[oo]2 RED 12V DC 1
o B [ 1SRI:BRN RED L8 g8 GND 2 |
| ACN5 A WHT ! ; Ded. Switch 3
B | CPUISND GND 110 IGrRvver. | |@ : I
o KEY SW1| 1 onv s 1 | |
= N [GRY-GRN | |&@ < 5 |
5K 18R] 20v e w22 [eryBlU | gy 6 i
| SENTINEL N/U ueg 7
(..‘;. ! ﬁ)‘gw?a INTERFACE NV |14 'gryvio 3 3¢ s :
I DRVR BD. BOARD SW4 |15 — ——— | S8 8 !
. | 520-5037-01 T | 885
. | 258 10 I
. ! - 1
! |
! |
1 1
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Chapter 4 of 4

Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 1.5v)
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH. The LED2 (Trans/Rec) Circuit operates identical as the LED1 Circuit.

e, T TTTTTTTTTTTTTTTTTTT T T -
LtV eNt | I? CN1 !
| % - | —_— |
| I |
! 2 ° ! ° ° ® 1 | WHT/XXX 1
| RED | (Switch Row/!
| | Return +)
| | — E |
| R1 | — TLRH180P |
1 | Q2
180 Q [
! ! 2N3906 :
| | c |
|
| |
10K Q . |
| LRI = | & |
es G=Gate D=Draii S=S
i i ? BBase E-Emitter C=Collestor |
|
| I |
: R2 ! M o . 3 | WHT/XXX 1
I 180 Q I (Switch Row/|
: 1 Return +)
. . LED 2 E I
| T TLRH180P :
| |
: KERZ S/ ¢! ;
| |
| R6 |
| LBLK ] i 10K © & 2N5460 2 | GRN/XXX 1|
I L] A | (Switch Col/ !
= 520-5173-00 | 520-5174-00 : Drive-) |
! GND Transmitter | Receiver ~" = Emitting Light !
I

Trough Up-Kicker Dual OPTO Boards Component Layout & Parts
520-5173-00 (TRANS) Boards Actual Size 520-5174-00 (REC)

(Screened Text Printed Larger for Clarity)
520-5173-00 520-5174-00
TRANS © REC
R4
2N = Ny
R2 B

= X9
o 8&"% g

2[

° ° ° °

Front Side
(LEDs & 2-Pin Connector)

Back Side
(Solder / Surface Mounts)

Front Side
(LEDs & 3-Pin Connector)

Back Side
(Solder / Surface Mounts)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

A 1 515-0173-00 Dual-OPTO Trans. Bd. Assy. PCB Assy. Ewith 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 N2: LED TLRH180P (Ultra Bright Red
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 S S 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 : > 00 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 N
Please Note: To perform this test you must use a spare g »
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(’rion igl)lJ SWIsfhcohw?xs
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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

[I Light Path D [I D
(Note J?m _ﬂ
| alignment) I

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 and resting on
the Playfield Support Slide 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 LED1

| alignment) I

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 o
STAT@ | NOT USED =
RESET STROBE S
DATA 7 DATA 6 o0
DATA 5 DATA 4 -
DATA 3 DATA 2 RIBBO’:‘j1CABLE 59
DATA 1 DATA & =2
SWITCH 8 | SWITCH 7 o’
SWITCH6 | SWITCH 5 £2
SWITCH4 | SWITCH 3 S
SWITCH?2 | 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| [ BBON CABLE
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 g
GROUND |PIX CLOCK
GROUND | COL. LATCH R'BBO"F‘,ZCABLE 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
BLY _ 5 ¢ *12vDC =
RED +5v DC =
) < g 4« TVOL S
= BLK GND
<5 ¢ 2ND =
e YEL GND
) I e 5
'cn _—< 3 44— D
il GRY-YEL ) 1 e8vDC
o M< 1 4%
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 1 _CN2) -raov
{2 CN2) -100v
3 KE
4 CN2) cno
c7 8PKK156C
F}—" (5 CN2) oo
—— 0.1uF = PKK156
R1 @ enp 0% GND 5y Z CN(2: 5V
7 8PKK156C
MJE15030 ”2V +12v
8PKK156
NagD W +60v
J MPSA92 8PKK156C
88V AC(CN1 1
110vAC(CN1 2
7PKK
TERBR omn L Iﬁh)%\;em Lea RT o GND ié\% Q
GND SB. GND 500V 12w
7PKK156E GﬁD D7 I
KEY 5 113\1\:/1743 hd
+ + D2
20V %E(TSGE 20V 4N4004 }Hﬂfmsom
+5V +5v
7PKK156E hd hd b
Display Power Supply Board Component Layout & Parts
R9
I FSUPPLY
VAl °® B0ARD 1
T D6
c2 R ?{]3
CN1nr (:5@ + aTdr>
' s I
R3 =] 4
o e T F «C DO
LN ° R7 —|
© o v
— D1
P D a> [ I =—
Q1
g — " [
5 D5
g aTaQ
g R1
i, @) ] i o——] O
x
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
51 BRUNm Sowle rewersuy soud CAmposEoB Asseiy
- - , uF, v, Radia ic Cap.
02 3 125-5035-00 C3, C4, C7 0.1uF, 500v, Ceramic %isk Cap.
03 0 125-5003-00 &C5, 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
@ 1 new o N
- - , 68v, Diode
€ 1 jpmem o NsToaR, oty e
- - , 13v, Diode
b e o 28 QNS Fuse
- - use Cli
13 1 110-0100-00 Q1 MPSAQZF,) 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
i3 pmen o PR,
- - . - 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 R8 2K Q 5W Res.
25 0 124-5003-00 (VR1: NS) 7812CT
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Display Controller Board Schematic
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts
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REV.- ROM1

PINBALL. INC.

O

S 99§

.
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$80d

QTY

1 520-5055-03
1 045-5015-26
1 045-5015-02
1 045-5015-03
1

7

20

2

21

2

1 165-5099-00
1 n/a

2

1

5

9

1

2

1

3

1 100-5054-00
1 100-5055-00
1 100-0189-01
1 100-5044-00
2 (See Pg. DR. ® Table)
1 100-5056-00
1 100-5045-00
1 100-5057-00
1 100-5058-00
1 140-0041-00
2 n/a

0

PART NUMBER REF-DESIGNATOR

5)1isplay Controller Bd. (FCC FEB98) Rev. E June 2001

J2
J3

J4

C35-C39, C40, C41

C21, C24, C28-C32, C33, C34, C42, C43, C44, C45, C46
C47, C48, C49, C50, C53 (C51: NS)

C26, C27

C1-C12, C13-C18, C20, C23, C52

(LZiIQ, C25

R16-R18 (R19: NS)
RESET

R11, R13

R8

R1, R2, R3, R7 (R6: NS)
R21, R22-R29

R20

R9, R15

R5

R10, R12, R14

U1

U2

U3 (40-Pin Socket, 077-X)
u4

U5 (ROMO) (U6: NS) (32-Pin, IC Dip Socket, 077-5217-00)
u7

U1
RSN1
FB1, FB2
FID1-3

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
SMT 74HCTO04D (74LS04)

SMT 74LS245DW

MC6809E

XILINX®, XC9572XL

4MB ROM 27C040 (M27C401-100)
SMT 74HCT273D
K6T0808C1D-GB55, Int. Samsung 046A
SMT 74HCT245D

SMT LM3940IMP-3.3v Regulator
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).

Section 5, Chapter 4
Page 122

Printed Circuit
Boards (PCBs)



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 I/0O Board the regulated 5 volts supplies power to the CPU /
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these
devices comes off the /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

1202 +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/O will reset in three (3) cases:

1. The CPU is in reset. The CPU’s reset signal is fed into the I/O through connector J1 and forces
the I/O into reset.

2. The 5v supply has fallen below 4.75v.

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the
light matrix is controlled by the CPU through J1.

LED L204 shows the reset state of the I/O Board. If this LED is not lit either the 5v DC is below 4.75v or the
CPU/Sound Board is holding the I/O in reset. If the LED is flashing this means that the watchdog is not being
feed by the CPU/Sound Board and the 1/O is oscillating into and out of reset. If the LED is continuously on the
board is out of reset and communication from the CPU to the lamp matrix is confirmed. Testpoint Blanking is the
actual reset signal on the I/O Board. A low voltage indicates that it is in reset this will turn off all Solenoid (Coil)
Drivers, Flash Lamps, 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/0 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. ee 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
C271-C278 = @.1uF 186U SOLA
HIGH soc_ 1
CURRENT = C271 _|C272 _|C273 _|C274 _|C275 _|C276 _[C277 _|C278 RESET i
SOLENOIDS @ —— @ —— —— —+— —— —T— T FLne
T 5p-07
J8 1 / I
oL IR/ |
22K |
J8 3
D 1= |
Jj8 4 e :
J8 s a3 | = A3 Ul |
‘ —— 1 RESET
J8 6 22K CCLFFf 11 sOLB |
( ) | R4 2| g N R Ut
Q4 = 5 20 oD 4 D1 RESET 1 R
Jg 7 ‘ S 3q 30 7 D2 FLMPL 1 cp I
— 22K 91 4q ap |8 D3 b 3 2
12 cq op |13 D% o110 | 10—
I8 8 1 RS 5] eq b |24 D8 20 20 12
a5 ‘ - 16 17 D6 22— 130 | 30 f2—
9|8 £ FEEY b5 Blup 40
‘ 22K —18d 8D [——C D4 13 | 12
J8 9 3 Ze——> 5D 5Q [
HCT273 DERNE (e cq |15
RE L1742y | 7q Lo
Q6 | = b7 _18|%0 &g lde
Q1-08 = STP28N16L ‘ 22K HCT1|73
o | = N / I
C ‘ 22K |
08 ‘ L R8 |
‘ C26i261£2657£26677[225777[225877[226977@2?@77 22K |
= (C263-C270 = 8.01uF |
£255-C262 = @.1uF 180U
HIGH |
— CURRENT = _[C255 [C256 _|C257 _|C258_|C259 _[C260 _|C261 _|C262 |
SOLENOIDS — —— —— —— — —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 10
12 | = 5] 24 oo DI+ .0 26
J9 - ‘ 5 7 02 02 7
39 30 3D 39
22K El i |E_D3 CEREN e
2] oq b [12 D4 D4 13| o7 0 iz
719 8 1 R13 5] eq ep |12 05 D5 14 278 og |48
413 - 5] °g 2p |iroe DE_17] 275 g B
‘ - 13 gq ap | 18 D7 07 18] 45 eq ie
J9 E 1 HCT273 \ / ACT273
Q14 ‘ = R14 |
‘ |
22K I
Q9-Q16 = STP2BN1GL
ars L | = RIS I
‘ 22K |
ais ‘ L . R16
A | |
22K I
£247|C248|C2438|C250|C251 [C252|C253|C254
If £247-C254 = 0.01uF |
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 (,uF) BYPASS CAPACITOR ON ALL IC'S.
4 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\@F 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
BDHCTII?BBG 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\BII Rig L
R I I - 5 KEV
1N4148 620
1Q
D282
gg ALS = e 5 J7
A
4Q 520
28 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|@
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 |
Uccgm 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

<o
9 —

o o —

N

74LS74A
Rl

D
c
b
=
o

CP3

/A

L

SPI Part N°: 520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00_Dated: 09/05/97

|
I R42 LAMP RETURNS
\ DRUS ‘ 842
1 N | STP19NGEL
| - C
L 4.1 J12
| prus AN il 441
STPLSNBEL
| |
I - s J12)
|
| R40 ‘ Q40 8 J12>
| 39K ‘ I
7 KEY
|
|
| ) RESET 1
- I LMPSTE 11 o8
b7 3
| D6 4
D57
| b4 8 ig 38 S DRU4 = | as7
D3 13 12DRU3 B
\ l D2 14 EB gg 15DRU2 38K ‘
I Nor 17| & 2o | 16DRVT 433-040= STP19NBEL
bo_18] &3 &0 | L9DRUB R36 = |
HCT273
: 39K |
| R35
I 39K
| R34
| 39K B
| R33
|
39K
|
I =
|
|
5 |
|
17 I Schematic Set
T / Sheet 2 of 5
2 I REV.
3 1 D
3 1
|
|

N

Printed Circuit
Boards (PCBs)

Section 5, Chapter 4
Page 127




:G *09§

$80d

I/0 Power Driver Board Schematic (Sheet 3 of 5)

(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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I/0 Power Driver Board Schematic (Sheet 3 of 5)

2 1
| NOTES:
1 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 ( #F), UNLESS 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_zs_ls_tgr_@()_&)1 AUX.
FLIPO 1 | OUT PORT DI
Y] : !
o1 X e D)
D2 I |
oaf | I I
D4 @ 1 2 J2
DS I | I
D6 | ! 1
D7 @ T3 J2
! 1
| i .
| ! 4 KEY
! 1
| -
I U2@1 1 ! 5 J2
RESET 1 = [
I | ¢ a0 oqose I :
P | 2 1af2e e e J?
DL 4o o0 lE | .
oq 713 3q 8 I I
D3 2N ISl e )
o4 135 og |12 | |
05 T [ o | 1 |
R il oy IS I 8 J2
D?i 18] & oy R : :
I HCT273 ‘ 5 72 C
L 1
| . ASTB o J2>
|
| €212|C213|C214|C215|C216|C217|C218|C219| c228
| 470pF
| £212-C219 = 47@pFd =
1
|
V.
! N
[
|
|
I \ \
|
| B
I BDO
|
. BD1
|
. BD2
1
1 BD3
—R71 = 100 cos
|
| BDS -
| BDS
l BD?7
|
A7 - 10d A2 uUs
I At
DIR
A2
e 18| g,
= DL 17
B2
02 16
L D3 15 Si Schematic Set
BRESET 04 14| ge Sheet 3 of 5
D5 13
06 12|26
2 |e3 |e4 |cs |ce [cv |c8 |cs |cle [Cll |C12 |C13 YN 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 3
+5U I
RESET |
uz21e sl
BRESET ¢ PBRST  uceC QRL
2Lt [ 7 DRUe
i ST &
TOL RST e ]
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 |2252
(1-1D) SOLC ]
(1-1D) SOLB |
(1-1D) SOLA +5UI L
/ U284 +5U 1
e 1 15 SOLA
GH 21f Y0 P14 soLB R252lR283 |
A2 3|8 Y1 P13 soc I
¢ 2Pz FLp
Vel :3 11 FLIPO I
10578 4] & 10 FLIPI
A3? 5 Q;g YS Ps Aoxo 1
Y6 P7Aux1 '
% 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 Y37 1D el =
10578 4] 8! 4 zﬁ 20 2q g |
T gqgeh vsPg 30 39 [[g%gsTB
— G2B  ve 5 4D 44 |
9 7 12CSTB
— v7 P 5D 5Q
o0 oq | L5DsTe
745138 o0 >q [ 15ESTE |
@ &a | 190576 I
HCT273
(1-1D,2-4A,3-4B) DO-D7 I
The above circuit(s) contil 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 |
SR U202 :
= 9 FLIPI
| R222 5 B
J4 3 PIR—0 I
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
R226 FC245
A J4 7 ]
R227
« - —
czz@jgzm £222|C223|C224|C225|Cc226|C227 i
J4 9 |
€228-C227 = 1000pFd - |
4 3
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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.
PINEALL. INC.

SPI Part N°:

SPI I/O Power Driver Board

520-5137-01

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0161-00

N

Dated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 5 of 5)
4 |

(&%) |

|
FRLzFé!;:DIEﬁ/QQCK 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
1k bgaco1 | 4 30621
+12U > 12U \xRLE2D@3 sl [
1 <100 5! tg@ L
B o 4 /%\é 8[)@8@35 01
L7 i
15000uF i
+5U p— +5U Bl DB3581 L |
- ! |
|
» |
LM3sek US| o \
+5U (J16 8 ) ) ® SHour un 1
Jr ADJ T0 I
— Ril4 2
GROUND W J7-1(LOW CURRENT SOLENOIDS) I
- Pééﬁp 220 R115 J6-1B(FLASH LAMPS) pB3SeL BRDG2 |
GROUND @—« = 120 +20V
(15 19 |
GROUND m—«- W R1LE 1.5K |
- = £200 REDVM 15o05aF |
0.1 35U
' I T |
RI17 = =
A GROUND ] 30 : DB3501
10 N
ey (J16 14)—x = J13-1@ (CONTROLLED LAMPS) |
GROUND ’ €202 - €201 + | PR
= 15000uF 15000uF -
) 207 207 [ IDEBEBl
= - I
|
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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
@HEBUHCZ F28
7AS.B.

i o

50V OUTPUT
FROM XFORMER el @ 50U
8UAC o
SuAC S 71 F20
L 3 Jlo
vAC 2 3 J17 4R S.B. T B
SA S.B. BURC 2 S F21

5 Jlo
3A S.B.

I
o
<
—
N

13VAC 2

s Jiv
24UAC 18 J10@) 24uAC

16VAC 5 J17

LBUAC 2 > J17 |
F22 t—@_310) =
8AS.B. +——(_Jig oo

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.
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1/0 Power Driver Board Component Layout
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Avd Avd Av4 Q10 \V, Avi cS O
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1/0 Power Driver Board Parts

ITEM QTY

— 1 520-5137-01
01 5 112-5000-00
02 13 125-5030-00
03 1 125-5033-00
04 1 125-5035-00
05A 4 125-5036-00
05B 1 125-5036-01
06 1 125-5034-00
07 1 125-5032-00
08 17 125-5031-00
09 22 125-5028-00
11 16 125-5029-00
13 25 112-0054-00
14 2 112-5003-00
15 26 205-0004-00
16 1 200-5000-03
17 7 200-5000-01
18 2 200-5000-08
19 1 200-5000-05
20 2 200-5000-06
21 1 045-5015-01
22 1 045-5014-01
23 1 045-5015-00
24 1 045-5013-00
25 1 045-0014-03
26 1 045-5015-00
27 1 045-0014-06
28 1 045-5016-00
29 1 045-0014-09
30 6 165-5099-00
31 16 110-0106-00
32 16 110-0067-00
33 10 110-0088-00
34 1 110-0069-00
35 32 121-5042-00
36 16 121-5003-00
37 17 121-5045-00
38 8 121-5021-00
39 11 121-5011-00
40 13 121-5007-00
41 8 121-5029-00
42 2 121-5033-00
43 1 121-5030-00
44 1 121-5039-00
45 2 121-5036-00
46 2 121-5038-00
47 1 121-5050-00
48 1 121-5009-00
49 8 121-5016-00
50 1 190-5002-00
51 2 n/a

52 8 100-5012-00
53 1 110-0058-00
54 1 100-5023-00
55 8 110-0089-00
56 1 100-0356-00
57 1 n/a

58 1 100-0338-00
59 2 100-0148-00
60 1 100-0037-00
61 1 n/a

Printed Circuit
Boards (PCBs)

PART NUMBER REF-DESIGNATOR

1/0 Power Driver Board Rev. G
BRDG1, BRDG2, BRDG3, BRDG20, BRDG21
81 C2,'C3>C8, €7, C8, C9>C10, C11, C12

C26

CSO, C201, C202, C203
ca7

029

C32
C35, C36 037 C38, C39, C40, C41, C42, C43, C45,

C46, C200, G238, C239, C240, C241, C242
C212>C219, C228>C237, C243>C246

C247>C254, C263>C270

D200>D207 D208>D215, D220, D221, D222, D223,
o 4, D225, D226, D227

2 9
F6, F7, F8, F9, F20, F21, F22, F23, F24> F27, F28
F7, F8, F9, F24>F27
F21, F28

F22'
520 F23

b
J2 (Key Pin-4), J6 (Key Pin-9), J7 (Key Pin-5)
J3(Ky lgeyPlnG J13 }(e I:g %

ey Pm
Key P|n-2), J9 (Key Pin-3), J15 (Key Pin-5)
Key Pin-7)
Key Pin-14)
L2, L200, L201, L202, L203, L204
Q1>Q16

T
Q17>Q24 Q25>Q32
Q33>Q
Q200
R1>R8, R9>R16, R200>R207, R208>R215
R17>R24, R25>R32
R33>R42, R236>R242
R49, R57>R61, R253, R256, R270
R50>R56, R255, R271, R300
R64>R76
Resistors on Solder Side @ J2-Pins: 1-3 & 5-9
E?ﬁ) R326R94 R96, R98, R100, R102, R104

(
(

\lO’#l\)—»\ —

J8
J1
J1
J1
J1
J1

, R272
, R218

R219, R245>R251, R254, R302
E%IGJAYRZ62 R263, R264, R265, R266, R267, R268

TPLA1, TPL3
U1 Uz, U3 U4, Us, U18, U201, U206

pussiseiseiss)
NONOOUIA

[(S] Vjurgarsars
bt Surgarey

U

Hjlg, U11, U12, U13, U14, U15, U16, U17
u19

U203

U204, U205

U209

BLANKING, RESET

DESCRIPTION (NS = Not Stuffed)
Comflete PCB Assembly

220pF, §|221
100u 50v, Ra ial Lytic Cap.
AUF, 500v, Ceramic Disk Cap.
15000uF, 25v, Radial Lytic Cap
15000uF, 35v, Radial Lytic Cap.
4700uF, 35v, Radial L%/tIC Cap.
100uF, 25y, hadlal Lytic Cap.
0.1uF,’(104), Cap

470pF, (471), Axial Cap.
0.01uF, (103), 100v Cap.
1N4148, Diode

1N4004, Diode

Fuse Clips

7A 250v S.B. Fuse

5A 250v S.B. Fuse

3A 250v S.B. Fuse

8A 250v S.B. Fuse

4A 250v S.B. Fuse

20-Pin, 0.1 Dual Row Header
10PKK156

12PKK156

9PKK156

10-84-4030 (3-Pin MOLEX)
12PKK156

10-84-41%660 (6-Pin MOLEX)

15PKK
10-84-4090 (9-Pin MOLEX)

LED T1-3/4 DIFFUSER LED
22NE10L STP, Transistor
TIP122

19NO6L STP, Transistor
2N3904, Transistor.
22K Q 1/4W Res.

620 Q 1/4\\/IVV Res.

39K Q 1/4W Res.
47K Q 1/4W Res.
10K Q 1/4W Res.
100 Q 1/4W Res.
6.8K Q 1/4W Res.
220 Q 1/4W Res
120 Q 1/4W Res
50 Q Pot

330 Q 1/4W Res
1.5K Q 1/2W Res
4.7K Q 2W Res. (SANDBAR)
258 1/4W Res

1/4W R
FRL264D024/OZCK Relay
Test Point Wire (24ga.) Loops
74HCT273
7415245
DS1232
VNO2N
LM338K
Heatsink (5v Reg.)
74HC245
7415138
74LS74
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 & I/O Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211.

The I/O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU'’s reset line is buffered by
Q10 and fed over to the I/O through CN1. An I/O Strobe Signal is fed through CN1-15 and is used to notify the I/O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma 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 68B0O9E 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.
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CPU/Sound Board Il (with ATMEL Processor)

8chematic (Sheet 1 of 4)

— —
J | | - | G | F |
— I
— P[25:0]
5 /-D[ 2, H-5: 2, E-5: |
e +3.3V433W3.3V 3.3V o 2 g: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
aBv — sz E P24/ BMS g [+
T 2 2|3 0 - = 100K "3 ot |
- - Y - < bl 3 17
- =l |0 < & Ou P18 I
voo & || | F i
vDDI0 | CORE VDD IO R437 A4S = o 5 A VDD 10 |
100K el zo < < Lo 23
I [T (8 (TR (TR R % —— Sz = g B: EE [Th ST P23 I
o o o ONTO I\ ] = 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
T = [ b e by N 3 9 // PD[70]
33 S 3 IS |3 33 Y1 s — -
MU | x—Hoe veclt—T TO ATMEL |
, 5 R502
GND OUT MCKI |
U402 SeREE R EREER SRR ERRRN 40.000MHz R0 0 oMz
4 N~ OFOwW O [alalieh Aol N lalinyy 33 (2621 I
NSHAES 0L00EIRKOLEO0s TO XILINX
o <~ x=00aF=2zzS NS ZD
"iggnseRrrastitggtess :
faloya) =
x
A0 /NLB AQ/NLB §§§ 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]
L Ae P14 68 P14/ TXDO [ 2, 15 ] |
A7 P13 gg_ma;glcm VDD 10
pps_| VDD IOH—|VDDI0 U402 SR e——rn/Fa > |
— 8 P11 P11 /IRQ2
A10 ATMEL P10 P10/IRQ1 e’é’RDE |
Al? 3
INE AT91R40008 o/ IRQO e s |y |
A4 PQFP100 e/ TIOB2 S 15 g |
GND P7 1=
P AIS GND L P6/TCLK2 > T 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
[=]
ggg%;o—umwzu:wr\oomo:ggfv =)
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,C1] (12301 A22/CS5 SIEERREE| SRR [
o P31/A23/CS4 ahlh I
TP20 /
Test Point QA A 2 D 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 X| X| X| X| Xl X| X| X
L e s [ 8 &gl g g 8| 8| 8| § 8l 8| 8| § L | 8§ g 8 |
S5 g g 284 SR s[el gl e & g GlElEe
o T T8 To I e I
2 Q;I;#;EQ < of of = o of ~f of of <f & S 9 o o e
] O O (o] I T F = 2| 2| 3 | B v Y O (o] vl V| vl v I
< S| S| S oA B A B A S < S| S| = < | | S
x| x| x| o x| x| | o xl x x o« x| x| | o
+3.3V | / I
P_D[70]
+3.3V +3.3V +3.3V I
P_A[16:1] us T P_D[15.0]
[2,J2:2,C3] P~ ™ [2,F2] |
=] =) 5 S
par 8 8§ P_A16 A15 A16 8__p A17 S S| P_DO
i R R e = o '
[ P_A3 >/ L
ADDRESS Pt PaT3 ATz Vot5/AT P ots g P03 |
P_AS5 ' P_ L
BUS I I I Al0 oxtd PO S 8 Fos DATA |
P_A7 < < ! P_ L
OF ARM Pa BB e — A8 Vo138 P D13 = JP2 e por BUS
P_A9 ' P_D5 L
TO RAM PTATO X2 A20 11012 P D12 s oo e o OF ARM |
P_A11 WE# 1/04 P_D4 P_D10
(IDT71V016SA) = RedeTs Ve 2 PO |
P_A13 boir VPP /011 P_D11 P_D12
P_A14 IRQ1 P10 Xz NC 1/03 P_D3 P_D13
PTAIS RDOY/BUSY# 11010 P D10 PD14 |
P_A16 P_A19 A18 1/02 P_D2 P_D15
- P_A18 5 A17 1109 P_D9
P_A8 o A7 /01 P_D1 I
FAs " 1100 [—2 550
NWRO/NWE [ 2, C-2: 1, 1-4] {7} PAS A4 OF# [—28— > NRD/NOE [ 2, C-1:1,D-3: 1, I-4] |
e o=
= ATMELS |~ '
AT49BV1614 <~ ; ; |
_y 1 coming . going
The circuit(s) continue at the address shown [ #-XY ].
heet Number (3-5), X = Column Grid, Y = Row Grid, |
- —
J | | - G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 1 of 4)

| E | [ | - | E |
—E D C B A
7 S S \
I u37 ( U36 u21 ( u17
P_A 1 ﬁ VPP 1 P_A20 P_A 1 ﬁ0 VPP 1 P_A20 P_A :12 ﬁ0 VPP 1 P_A20 P_A 1 ﬁ? VPP 1 P_A20
I \ﬁ47 A2 NG A —10{A2 N A 13 A2 \ﬁ47 A2
B A s poD 4 A s pD Fa—A s PoD = A3 s po
| 5 R Ad DO M7 D B4 A4 DO M7 P | Ad DO |7 A A4 DO (1P
B A D1 [He—F5 2 Al D1 HE—FB Ee—A D1 Hg T A A5 D1 [He—
I & D2 [H—F8 2 AB D2 H—FB | AS 02 H7 2 A A6 D2 [H—5
27| AL D315 27| D3[P 27 (A% D35 2|l D3 b
26 Ing o] 26 { ] S 26 Ing Bal s 26 {9 ] i
| 23 |a10 06 [ ZAt0 08 [3—+8 Zat0 D8 |57 2ZA10 08 [5—+3
M L R Mo L S
== SEEh Eam SEE
P A’ P_A P_A’ P_A
| A15 _ A5 _ A15 _ A15 _ NCS2
EAT Al8 cs}z2 Nes2 - Alg ssl22 Nes2 - Alg 522 ncs2 sy Alg N L W
| N NS oF 24+5§OE1 A9 31 |A1L oF 24+5§OEZ A9 31| A1% e[ FA Y ol ag%z_al oy
| {enp veel2 T eno veef2 T {enp veel 2 T —*{enp veel32
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ROE1
> -
l P D[158] [2,C3]
PD[70] A P_D[7..0]
L
! N TP A O2¥
| AOINLB [2,G-2] Test Point NS
U7 O AOR U35
1
I Nt R-INPUT o [RTIN RT_OUT|! C76,,10uF
| A2 5 LT IN g OUT 3 +
A3 P D v N 4 +5A
I g 20 r CREF GND
A6 D2 1 cas NS TDAB199 T
AT D3 C79==, c2NS AUF
| 2108 23 10uF | 1uF c77 Tour VOLUME
2{ A9 D5 [Hg = + R25
| 21110 06 [5 5A
A1l D7 R316 2.2K
2 A12
| A13 0
20 A14
I A15 sl
I oE 22 R14
+5V
22K
I enp veel2 T R1QNSC100H10uFNS R100NS R101NS
= 27256/27512 .
NRD / NOE R102
| +3.3V [2,C-1:1,G1: 1, 1-4] c1o1NS
| 1 ﬁzg 220F
X I
g [spa
I D 1 o 3
| NCST NCS0 JX
o 2
5 S D101 R1O3NS
| [ & 1N4004
- 12V}
I R - < NScrs LNSINS
comin oin 2 C104 = €105 == C103 = C122
| [ XY] ORI o—  [#4XY] M9 — 1000F | * AUF | AUF | R
| The circuit(s) continue at the address shown [ #XY ]. © -
| # = Sheet Number (3-5), X = Column Grid, Y = Row Grid, 4 R21 107 10uF R104 R105
| +5A 3 47K * 2K = Rios 10
C34 . 1uF ©50,,2200pF L A '
I {2 == — U101 |« 10K ISZSFB
12v VIN ]
I R17 12 s VN[ 1
| T casour peY +Vs B =
= : our|
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| —1 O [2,c2] it pl 1 33K 22uF
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1 VREFA
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I R15 - Sheet 1 of 4 :
| L a3 1R2K sa K = Processor / Sound (Microcontroller)
| AuF . = Schematic Set |
Sheet 1 of 4
CPU/Sound Bd. Il w/ ATMEL Processor
| SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
©_ALL CAPACITOR VALUES ARE IN MICROFARADS (,uF_), UNLESS OTHERWISE SPECIFIED. @ 0.14F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs), Model: RHT SCH1008 _Dated: 06/13/03
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)

|

J | | H | G |

vopio
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T 2N 1 +3.3V

R507
100K
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U406 F1 STXDO 1 o
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O
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GND GND *gﬁlgl +3.3V} oJHe
— 25 N
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AuF TP8
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S1 T U219
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.

r501N S v

C4a42
— | S 2 l 10K l1 OuF
! N RESET 3.8V
[y —— TEST PADS
SW200 5V

R400
U413 ssv e

comin [
[ XY Fom g

0in,
[#X-Y] 929 —

—— 8
3 PBRST ‘L%—E 7 B 3,42] The circuit(s) continue at the address shown [ #:XY ].
TOL RST g 2 RESET# [3, A-2: 4,J-2: 2, A-2] # = Sheet Number (3-5), X = Column Grid, Y = Row Grid,
GND RST IORESET [3,A-2]
DS1232
U412
PAS 1 IAg A5 -4 P_A6
I P Al — 2 A3 A6 4 P_A7
PA3— 3 D A7 4 P_A8
PA2 &A1 OE# 4 NRD/NOE _ [1,G-1:1,1-4,2,C-1]
P_A1 o-AQ BHE# 4 NWR1/NUB [ 1, H-4 ]
[1,1-4] NCS3 67703# BLE# AO/NLB 1,E-4
P_D0 —————T1/Q0 1107538 P_D15
S, e g A o
[1,J-2:2,€3] P_A1 P D3 1017103 11012 P_D12 P_DO [1. A4:1,F-2]
P_A2 +3.3V —11- VDD NS Vss PD1
P_A3 3 VSS VDD {+3.3V P_D2
P_A4 P_D4 13 /04 11011 P_D11 P_D3
P_AS FDs 1605 11010 PDlo P_D4
P_A6 | P_Ds
ADDRESS pA7  [1,1-4 PD7 :‘;‘ Ifg? I§8§ T P_D8 P_D6 DATA
P_A8 -1: FeS—x P_D7
BUS P_A9 ;’ é_12] G;J;:: g XV1E5# 'A% g g,//:?o P D8 BUS
P_AI0 & & P_D9
OF ARM P_AT1 P_A14 0 ﬁ]g Aﬁ‘% 1 P_AT1 P_D10 OF ARM
P_A12 P_A13 1 A12 All 2 P_AT2 P_D11
P_A13 »%-22NC NC -2 P_D12
P_A14 P_D13
P_A15 Y IDT71V016SA 7 P_D14
P_A16 S0J44 P_D15
f BYPASS CAPACITORS | r BATTERY-I
TIE WRAP
T i k4 SLOTS
==C1 ==C2 ==C3 ==C4 ==C9 ==C18 ==C24 =—=C272 ==C273 ==C274 ==C275 ==C276 ==C277 =-C278 ==C279 ==C280 ==C281 ==C282 ZF4
AuF AuF JAuF AuF uF AuF AuF AuF AuF JAuF AuF 1uF 1uF 1uF uF AuF AuF AuF
= = = MTG_SLOT
ZF5
ki >
MTG_SLOT
=~C283 ==C284 ==C285 ==C286 ==C287 ==C288 =—=C289 ==C291 ==C292 =—C436 —=C437 ==C438 ==C439 ==C440 ==C441 ==C443 ==C444
AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF AuF
A\
J | | x G | F
—
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)

| E | D | C | B | A
|
| D[7.0] [3,A-284,J2]
| U404
1,E-5] P16 £ BO AQ .
Ra64 1LE5] P17 . Bl Al D
| 100K 1,E5] P18 e B2 A2 o
P2 1,E5] P19 - B3 A3 D
I Test Point }' F:g ggg 23 ;5" ﬁg D
[1,F5] PO o PO 1F5] P24 P2e_12 158 A2 OF 68B09E
| 1,F5] P25 B A7 2 5
TP3 5
I Test Point Test Point +5V 55 UeS QR 1 30184 42
P1 Hemn OE PLIN [3,C-1&4,J-2]
[1,F5] P1[> O P1 a——=oaQ = 7aHC245 =
I TP4 TP7
I Test Point Test Point
[1,F5] P2[> £z oOP2 E—OE
I DATA 0o
I 1 E# 13,931 Bsggogg :
I o arsJ2] TO XILINX
U407A U407B
| 2]p g 5 124p %g—CI E [3,J2] 433V 433V
| LK +5V MdeLk +5V
I +8VH—HoR voe T 18 ferr veels T
PRE GND[=—— PRE CNDI=— R468 S R469
| 74LSTAA = 74LST4A = 100K S 100K
+5V 4
I X_P1 > P11 [1,F5]
8MHZ
I Q# X_P1 > P12 [1,F5]
I +3.3V
I [#XY] oming [——  [#,XY] 999 G—
I "ﬁ?}s "%‘::6 "ﬁt‘g "ﬁﬁ:& "%‘::9 —-ﬁt&;o —-ﬁt&? #Thg'(]:irctu'i“t(s) gom;nue at thé, ellddresg Zhown[ .
= eet Number , olumn Gri —
I r GROUND POSTS |
2G2 2G7 %4
I 1 2 1 é § 2
I [1X2 [1X2
2G3 7G8
| 1 2 @ +3.3V +3.3V
1X2 1X2 T T
| 2G4 2G10 U414
I 1 2 1 2
X2 1x2 [1,A5] ROE2 [ /01 ccs [S1—79
2G5 2611 Xx—2- NC1 /1030 |22 NWDOVF [1, H-4
! e Sl B e
! 2 ! 2 CC1 3 SNDSTB  [3,A2
| [1,J-2:2,J2] P_A1 [ /02 034 2
2G6 *—¢
| ; ) P_DO /O /1035 |28 Q#
P D15 /04 /036 I35 RST_IN
1x2 P D14 /0 /037 |2 RST_OUT
| P! /06 1038 |8 —
L £ L L PD2 /07 SNDs |22
| = = = = = g IRl
1.A4 RO — 12 010 /041 |2
| 1,E-2] SND_DATA 161 1011 /042 |5 DPS!
1,E2 W 171 1012 /043 |6
| r MOUNTING HOLES | 1,E-2] SND_CLK o (S UQAE Teo
Q1o b i
| MH1 M4 BMHZ VOIGCK1 1047 22 0
1%1 1%1 [1,F4] 40MHZ [> 1/0/GCK2 NC8 [H2—x
| 2%2 2%2 GND2 1/048 D1
P_D5 % 11015 GND7 7
| 261 veca 1049 | 02
x—2 IO/GCK3 11050 |- 03
I Mounting Hole Mounting Hole g—gr 29 I;O 9 58 ; 7 gg 2
PD10 1/018 NC9 [89—x
MH2 LK GND3 1083 81 06
' ol ol 5% e e " oo
I ZX_ZQ ZX_ZQ - x4 NCh GNDB |84
58 o2 s [ e e
. . - 87
| Mounting Hole Mounting Hole [1,4-1:1,14:2,1-2] [ U%%% "8(5:33 &8
MH3 MHE —5-| 1024 11058 58—
| 3,A2] A0 401 11025 11059 |9—
sl | s P e HiE e
| 2%2 2X2 ’ - x4 NC 11062 |2—
ND4 1063 | 24—x —
| 22 10! 1/064 |62
Mounting Hole Mounting Hole X a7 ] 1’\!,\%% I;ggg for ¢
I [1,G-1:1,1-4:1,D-3] NRD/NOE r ;5858 |/3//8(s:£ gg—x
| (C1 4% 53] P_A22 B 501 11029 GND9Y M
I r FIDUCIALS | < ST
Sheet20of4:
| zF1 ZF2 ZF3 J2 s XILINX® Processor Memory /
I O >O O b Regulators & Bypass Capacitors
- 2 b
I Xilinx 3 XTCLK Schematic Set
| [~ TOOLING HOLES = JTAG | & i Sheet 2 of 4
1x6
| TH1 TH2 TH3 T
O O >O CPU/Sound Bd. Il w/ ATMEL Processor
| SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
- | L | E |
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CPU/Sound Board Il (with ATMEL Processor) S8chematic (Sheet 3 of 4)

— —
J | | - | G | F |
B T
[#XY] $OMN9 [ —  [#x-Y] 9919 — U212 |
; N | -
The circuit(s) continue at the address JP1 oK 5| 32k 2 ﬁ? B? D |
= Sheet Number X= R306 A2 D2 D
# = Sheet Number (3-5), ey 115 5012 {45V ﬁ ﬁi Bi 0 I
1X3 1ok A A5 D5 D
Jumper - A6 D6 D |
2 A7 D7
+5V +5V A 24178 |
e
A11
R414 Az 2 A12 |20 RAMCS# |
220 o o o o « 13 TS
g g g g ¢ A4 o e |
L201 D200 OE
et +5V Blycc  RWEZRW -
S o o o w TN5817 »
RED L 8l g g g 8 u211 D201 [ Heno I
LED = wo | ¢ | ¢ @ 3 D VBATT =
0 DO D = 62256
— x 1 D1 H——F = | Winss17 |
2 D2 D o
A a3 b33 X BAT1 3 AA ==C290
® 5184 DBt o o 45V CELLS 1uF |
] BBl Jq ¥ =
sy x—Q7 b7 [ L ~ |
T 20lycc CLKLl L s I
10 GND OEF 1 A15 A15
—E= @ 10K |
= 745374 O
= [
4 g [
R431 +5V \ RW
L—AAN— 45V
10K |
NS R299 L
10K v —\
XAS R300 1 u210 2 A |
VPP AQ H2 &
0 +5V ﬁ; 0 A |
T2lvee A3 A
16{GND A : I
— L] 3 A
Do " 13 A7 A |
4]Ro A8 96 A
b1 A9 (26 B
D 7|R2 A10155 A |
==
De 191bs A13(2 2 |
[ 2 XA
P A = !
[2,C5] E#[D> E# 2|cg 3 -
ROMCS# 24 |z Al AvMA IQ\V/VMA
L RW
3 27C040 |
\ XA[50]
g '
| B
| <
2,c4 Q o
2,Ca E i
Jxa0 |
[2,H3] BSEL[ > I -
A10 A10
ROMCS# |
i
Z U213 |
10 20
U215B R312 L200 U215A _[C |GND vee v |
D7 12 9 W AVMA 2 5 VMA S
D Q K +sv D Q A1
Hrg 6 11
BSEL " [ 330 Q . af—x A4 1 o1 |12 ROMCS# IromC:
CLK 5V RED LK *5v 28 13 1102 5N TIOPORT
RESET# 13 JoTR yoclid—T LED +5VH—[CR yeetT o i Ie3fe a0 A
+5V PRE GND PRE GND Vi 5| 1705 |15——A10 A10
[— 1 I 5 105
74AHCTT4 = T4AHCTT4 = pximc 14 198 1s g XAQ
AT2 1B 1
A0 2119 08
— R310 —110 |
U216B | e
m 1 9 0 PRES Q MPIN IvPin
D als RN S \
POUT 11 |~ Qr—x 1
LK +5V 0
+5V —2-CLR gﬁgyJ
PRE L s 1
74AHCT74 = P17 Nao 2
Test Point
U216A —O PLASMA_RESET \at2 8
2 5 _PSTB Nz S
+5V D qQls
stok @ 5V 8 16 |
+!
GND _vce
POUT 1 |=r= L
+cR gﬁg}“g = 7415138 |
PON ~ oRE L IPRES
T4AHCTT4 = ST
IRESET#
- —
J | | - G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 3 of 4)

| E | [ | - | E |
| E D C B A
| \ D3
VDb ao0s
I X X X X X X X X X
© o (=3 - o ) < 0 ©
| U206 S5 8 & 8§ § 8§ 8 —-
I A0 B0 8 R o ['4 o o o ['4 (14 o o ,7
A1 B1[L R [ kEYPINS
A2 B2 B T
' = |
I % El— X
1 RW A7 BT - R R
] 1 +
DIR [TH BT Y w w w wl w =
| i o R e 5588888543
= GND‘O‘_L Lol owLowl vl v o oYL
| = ST o o o o o @] < —
74HC245 - S8 & 8 & & & K
o O [S) [S) [S) O O O
| MPIN —1
I ==C255
I AuF
RAMCS#
| D[7:0] )
I ( )
RW
| U207
—_— =
U209 +5V D B2 A2
| Al A0 Dol D T D B ﬁi
2 Al 01 33— : BR
A A2 D2 [2—2 D B Ag [ -
I - A3 p3 282 D g7 A7[C
| e B TR W L (R -
A A6 g [22—28 2 \vee
I A ﬁg b7 10]GND  OE2 [T IR ETHY TH TH TH ETH TR
s m ] : = | 8 8 8 8 8 8 § §
| A Al H——1+5v = 74HC245 g g g g g ¢ § ¢
A 2 — - — — — 3 =
I A s 2 INT \ g ool g g 8
A ‘A14 3 N\ b S S S ] 1 S B+
A RQ z Ol Ol o] o o ol ol ©
I Ao rscle -y g IOPORT =
GNDq = =
| x3oLic
%MA |AvvA 3 oE R29%8 U208
E :89—_35 10K
I S Al A0 BO|HE
5 |Bisy Rt A1 BiHL
| RST A2 B2
g 68B09E A3 B3
| = A4 BA
ol A5 Bs5
I < 5 |AS B6 7%
2 A7 BT
5 +5V———{DIR +5V s & & & & & &
I %1 20 T Sl o o o o 9o 9o o
© IOPORT 19 _|== 10 S S - N A
| (2,341 T+ 3 o ool || S G G o & & o o
E = —
e (L @ T4HC245 B Sl 9 9 g Sl ol g &
¥ FIRQ 9 i
| xa0 TP12 = =
T Test Point A0
| \ / {
A10
N "
I (> D[7.0] [2,A5:4,J2]
| S BRosra [353)
SNDSTB [2, A-3
RESET# [2, A2:2,H-3:4,J-2]
| IORESET [2, H-3]
RA@ Q10
-QEORL 2N3904
= comin, 0in,
——SNDSTE — 0K - [#,X-Y] goming —— [#XY] 999 31—
ﬁ'f%m— — The circuit(s) continue at the address shown [ #-XY ].
| # = Sheet Number (3-5), X = Column Grid, Y = Row Grid,
TN > MPIN  [4,J-2]
r
- [ DPSW [2,A-2:4,J-2]
T Swsre jvj;%] Sheet3of4:
T PLIN  [2 A5:4,J2] Program Memory
POUT 4,.|-2]
I STATUS [ 4, J-2 Schematic Set
Sheet 3 of 4
PRES PRES [442]
PLIN PSTB 14, J- CPU/Sound Bd. Il w/ ATMEL Processor
IRESETE SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
al — — 2=
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)

— —
J | | - | G | F |
- T
+5V |
SN |INININ|NSINSINS|IAND UNZ(?O D[7.0] I D[7
5 eZe ZeZr e ZeZeZez NS / |
R208 18
R209 x181B0 A0
CNs : e M ADC |
e T s R X a |BANR |
lo o 2% R fomsn - S S
FE= : SHEE - — !
o e S 5 5 5 5 &5 5§ § 8 +5V—23-1VCC DIR 53— PLIN |
oo e X 55 5 5 5 5 5 5§ [OfeND OE U RESET# RES|
o oo Jen=lenae. Jen s = 74HC245
fo of 10 i guslngnznzindndnsin |
| | . [ Q. g, SZOZSZSZSZ3Z3Z5Z I
o ~ONONON N NN N £ L L £ L
lo <t <t <) ~) <t <) ) ~ = e B B = I
o
o oy U201 A
° o N o o 9o ] o 20 1__RESET#
o S & 8§ § § § VCC RAICLRH | ) |
lo [hid 14 [14 [14 14 [14 [14 o R _ I
lo Q(Q0) (DO)1D L
lo 2Q(Q1) (D1)2D |4 L
lo Q(Q2) (D2)3D|—% |
lo 2140103} (D3)4D |5
lo o 25 12150104} (D4jsD |3 |
o o-28 1516Q(Q5) (D5)6D H%
2X13 19 |7Q(Q6) (D6)7D g
{5 ) Ry i Yy Y B Ry Y B 1 8Q(Q7) (D7)8 I
8 &8 8§ § 8 § § S 10| anD
SRR Ll |
o o o o & o < 9 -
<RSI~ B~ N~ A~ I~ A . |
o o o of o o o © o < o
~ ~ =
. 5 90T |
s ¢ g» A N |
1 2| @ ¢Zpsts
1 PRES. |
] PLIN
+%V w w w
K l
I
S| o oOZ |
4 o f o
g 8 5 § 5 » ) = = = U202 _ I
7 oA ,
R B2 A2 D
2 oA - .
s & & ‘& & BS A5 D
. . o] © o] o o 11186 A6 DO
[#.XY] Mg [>—  [#,XY] 99— 5% 8 8§ 87 A7 |
- . 3 3 - = 20 1
s) continue at the address shown [ #-XY ]. o = ® 2 g +SVH—Tg \é%% %lé 79 ] STATUS |
_ N o ST S T T I >
eet Number (3-5), X = Column Grid, Row Grid ol O o o o = 74HC245 = |
[2, A-5; 3, A I7.. |
3,C-1] STATU!
[3&1] SRy |
ey & e
z‘Azi g: 8 SWSTB SWSTB - SWi¢
[2AZ & o DPSW BF
3, C- MPIN |
2331 0%
3¢1] PRES |
3) C- PSTB
A2V 45y I
T T D [7..0 D[
FB2 FB1 y, 1701 ] L
VR1 4 I
5A s , €30 c29
3 7905¢ 2| | 1000uF .001uF I
T |
1
FB4 FB3
C125,.1uF. CN2 I
0
C40 == = C49 +5V
22uF M AuF C38== C31=, C37 T I
D1 AUF | 470uF L001uF
1N4004 -|— g 8 3 3 3 g 3 3 |
“t KEY PIN 5 S g g g g g g g
= F12VDC |
= 1X6 o = o o o v © N
+12V Q| ©| ©| © © © © o
£ POWER a8 g g 9 g § 9 |
VR2 el o ¢ o ¢ ¢ o o
+5A , ; FB6 FB5 |
* meose L c39 *==ca1 c51 |
= AuF | 470uF .001uF U205 . i
1 =l ;
- A2 B2 -
D A B3
D A4 B2
A5 Bs i
c47 = D2 D he  BCI
AUF 200F  [tNa004 A 20 I
SWM 9 [BIR YGCIT0— +5v
L
= 74HC245 = I
- —
J | | - | G | F |
-
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)

| E | [ | - | E |
| E D C B A
| D408
I a3 =
| ©| 0| ©| | ©| |
I 0| ) ) 0| 0 0| 0 )
Pl7.0] g 3 8 § § § g g
['4 14 14 14 ol ['4 14 14 5
ADC R234
| 1K 2N3904
| R235 = @
2N3904
I U203 v K il
RESET# RESET# + [urmeLRe vool 22T R236 =
[SWSTB 11 |
| — G [0 P4 2N3904
o 5 L
DO)ID 1Q(QO =
l s — aorky —
! s el . 1
12iD5)8D 6Q(Q5)|H 1 R238
| 7{(D6)7D 7Q(Q6) | K 2N3904
D7)8D 8Q(Q7 = 1X9
10 R239 = SWITCH
| GND | Sorta COLUMNS
| 74HCT273 = 1K il
R240 =/ a7
| 1K 2N3904B_
R241 wf w w w ! | w w
| Qs 5| 5| 35| 5| 3| 5| 3| 3
K 2N3904 3 3 3 3 3 3 3 3
I = ?EEETTFT
! I\ N N N ! N N
q & § ] & §] § §
| ol ol o o o of o o
+5V .
' T =
I x| x| x| X X X X X
g 9 9 9 9 9 g 2
i [f2) ©| ~| ) [=) [=) |
I < < < < A < | fel
] o o o o o I o
I 14 [14 [14 [14 [14 [14 o 4
U204 SW300
| y AQ  BOHS
5 Al B1 o
| B A2 B2
A3 B3
A4 B4
| s A5 B5
D A6 BBl I
| A7 BT
pPSW [ |DIR VCClHE5—I +5v SWDIP§ =
| OE GNDf——
I =  74HC245 =
+5V —
| vils  U400A
SWSTB , 1 s
DPSW A e VREF +5V
v-|i2 Lm339AN  *5V Ca09 +
= vﬁU4OOB 22 g g 8 g g s
| ; g g 8 g g g g g
1
| Bl e VREF
+5V = ] o] © o v © N o
D[7.0 V-[12 LM339AN of o o 9 <9 9o o 9
— 1 0o/ Vﬁ U400C = R415 g & & & & & § & D400,
! 9
14 220 V11N4148
| c| g VREF R416 D401
| 5V V1TNa148
v-liz Lm339AN  * 220
= vsls ,U400D R417 D402
I 1 u %20 VriNaTas
| o o vrer] | R418 D403
5V 220 V11N4148
| U401A 22 LM339AN R419 D404 7
VH s = [ %20 TNa148 ]
| 2 K R420 D405 5
4 VREF %05 VITNa148
| 5V R421 D406
v-|iz LM339AN  *
= vils U401B 220 VI1N4148 SWITCH
| 1 7 ) R422 D407 ROWS
I B g VREF 220 V11N4148
w w w w w w w w
5V = I = = = = = R
V-[12 LM339AN ! B! I I I I !
I V43 u401C = ST =T o o < ol o] = . Sheetdof4:
] 14 2 g 8 9 g g g g 8 Switch Connectors
T c| g VREF o o o o of of of o
s === = Schematic Set
I v-liz Lm3zeaN SV B Sheet 4 of 4
T = Vﬁ u401D
1 11 8
13
| D] 1 VREF D A
V-|12 LM339AN CPU/Sound Bd. Il w/ ATMEL Processor
| = SPI Part N°: 520-5300-00
| NOTES: ¥ ALL RESISTOR VALUES ARE IN OHMS (Q), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. NS: Not Stuffed Prepared By: CES Inc. Edited By: SPI Inc.
¥ ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ), UNLESS OTHERWISE SPECIFIED. & 0.14¢F BYPASS CAPACITORS FOR ALL INTEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
— i ate

| E | C

C | B | A
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CPU/Sound Board Il (with ATMEL Processor) Component Layout

Test Points (TP):

uuu@@oooooq

U200 U413
-
Y
I
2]
N
H
g
o
T
| o

74LS138

lJ,lll'lllll'l‘ [T Illl'lllll'lll1

[N74AHCT741 i [ 74HC245

Ry _— -

1SN gl [

gllj~NOTE' ¥, ¥ytstataiste
[SENCEECERC RN RN ENE AN

@

fui]
M27C04001-12FI
VOICE ROM 1

fui]
M27C04001-12FI
VOICE ROM 2

520-5300-00
REV A

STERN PINBALL INC.
CPU / SOUND BOARD

|

1]
M27C04001-12FI
VOICE ROM 3

ATMEL
AT49BV1614
NCS1 NCS0

use [of

C253

)
8 o &
S95959S
O

= £y
3 2
<

M27C04001-12FI
VOICE ROM 4

v s o9
8532
N$NNN

1

il ﬂ:ﬂ

8

Mﬁ!ﬁﬂf

X

CPU SOUND @

4@pp*.*qm*m*m*m*m*mqﬂ

p3 DEDICATED

—m—
]

c‘“h

TT
N~ ©
§ 8
]

U il

0 e e n
3 &7

© 0
8 &
S,

2 ©
2.8
SeS S

L =
SRRCLLLEL e

NMF&H
£©$©©©$¢§
TR
TR

3 i

o

C22]
C22¢
221

SWITC

\V4
CMEIEEE EEEs

N o YIINOVINSYId &
g [ | o 2 o o
=z o
ARAEAEEEREEESEEREERS O
— n.r)
o (=3 lc
& 6264\ MS62256 & ssggggggcseez° “: “’ﬁ"“
=1 20000000 2P & &
Q
S — DDDDDDDD%%%%%%%%%%%E%%% SU
_______ 338‘-2&23“‘-’%82 m g h e
2x & edeceteseteden £9818181818181848489848 g&
27C040 = 2 o IVeCETeSPaTaVa¥s N szs&::sz
CPU GAME S QPP P95 9395959595 S 9398959398
T T R R "

20

I 74HCT273

NOTE o

<VBATT [3,G4]

8K/32K
<JPI [3,H5]
<PLASMA_RESET
TP17:[3, H1 ]

<FIRQ TP12:[3,D-2]
<GND

<82 RESET [2 J3]
Sw200

LEDs
<L201/ L200
[3,J5]1&[3 H2]

<Q TP5:[2,C5]
<E TP7:[2,C5]
<P2, PI,

PO
TP4 TP3 TP2:[2,D-5]

U402 TP20:[1,J-2]

P3 [1,65]
<JP2 [1,64]
<U219 TP8:[2,H-4]
<LEDI [2,65]
TAG I3 [115
<GND 4]
<IP4 [1,E3]
<JTAGJ2  [2C4]
XILINK
<LED2 [2,15]

<+3.3V TP1:[215]
<GND_SIGNAL

Actual Board Size
14.67" X 9.125”
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* Surface Mounts (SMT) are not listed.

CPU/Sound Il Board (with Atmel Processor) Parts

* Surface Mounts (SMT) are not listed.

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
a ‘11 520-5300-00 EF'?1U/?F?2U?JC}’° g 3oard (with Atmel Processor) g%mpjete PCE g‘%senably
in Jumper in Cover
02 1 045-5015-06 CN3 Key Pin- 5 6-Pin, 6PKK156
03 1 J2 JTAG X|I|nx 6-Pin, ## Header
04 1 045-5015-07 CN4 (Key Pin-5) 7-Pin, 7PKK156
El05 1 J 7-Pin, ## Header
I“06 1 045-5013-00 CN5 (Key Pin-2) 9-Pin, 9PKK156
s ' 1 CN9 ) 10-Pin, 0.1 Header
(308 1 045-5014-01 CN7 Key Pin-4 10-Pin, 10PKK156
1 gmmnm elaRes Fon e
- - in eader
oo gmmem b o Zeeni e
- - u
13 4 125-5039-00 C48 CSO C75 C80 0.0022u or£200pF (222), Cap.
14 8 125-5029-00 C221>C228 0.01uF (103), 100v Cap.
15 52 125-5031-00 C1>C4, C9, C18, C24, C33, C34, C38, C39, C47, C49, C110, 0.1uF (104), Axial Cer Cap.
C111,C113, C117, C118, C120, C123, C124, C125, C255,
CZ72>C277 CZ79>0292 C400>C407 Ca44
16 3 C430, C431, C433 (near U403, U404) 1.0uF, ##v, Radial_Lytic Cap.
17 1 125-5017-00 C 10uF, 16v, Radial Tant. Cap.
» 18 4 125-5017-00 C78, C79, C107,C114 10uF, 25v-35v, Radial Lytic Cap.
S 19 2 125-5015-00 C109, C112 100uF, 25v, Radial Lytic Cap.
s 20 1 125-5014-00 C409 22uF, 16v, Radial Lytic Cap.
o 21 4 125-5020-00 C40, C59, C108 C115 22uF, 25v, Radial Lytic Cap.
o 22 2 125-5012-00 C116,C11 220uF, 25v, Radial ytic Cap.
23 2 125-5019-00 C31, C81 470uF, 25v, Radial Lytic Cap
24 39 125-5028-00 C208>C215, cz1s>czzo €229, C230, C247>C254, 470p|=’ (471), Cer. Cap.
C256>0263 C264>C27
25 2 125-5037-00 C30, C428 1000uF, 16v, Radial Lytic Cap.
26 17 C427 C429, C436>C441 C443 C445>C451 SMT .1uF Ca ap.
27 2 C432, C442 (near U403 & U SMT 10uF Cap.
28 9 C411 C414, C416 C419 C420 422, C424, C434, C435 SMT 47pF Cap.
29 10 C413 C415 C418 C421 C423 C425 C426 SMT 100nF Cap.
PR30 7 112-5003-00 D1>D3 D102>D105 b4os 1N4004 Diode
50 ibaem maow
e | - -
=33 4 165-5099-00 LED1, LED2, L200 L201 LED T1 3/4 DIFFUSER LED
£ 1 By ReEr S hgeg e (13150
- - > > es
35 20 121-5009-00 R8 R15 R234 R241, R278>R286, R412 1K Q 1/4W R
36 1 121-5018-00 1.5K Q 1/4W Res
37 2 121-5043-00 R16 R17 2.2K Q 1/4W Res
38 2 121-5048-00 R410, R411 3.3K Q 1/4W Res
39 12 121-5021-00 R21, R216>R223, R242, R243, R400 4.7K Q 1/4W Res
% 40 36 121-5011-00 R106 R224>R228 R2445R251 R260>R267, R296>R299, 10K Q 1/4W Res
S > )
R301>R306, R413, R431, R432
o 41 3 121-5023-00 R9 R14, R104 22K W 1/4W Res
@ 42 1 121-5022-04 10 33K Q 1/4W Res
4 3 131208300 105 oo S7K & S R
Ly - - es
o 45 15 121-5014-00 R229>R233 R295, R414>R422 220 Q 1/4W Res.
S 46 1 121-5036-00 R31 330 Q 1/4W Res.
2 47 2 121-5046-01 R105 109 470 Q 1/4W Res.
2 jllg 16 121-5047-00 R401>R408 R423>R430 g?/(I)TQ 1/éW Res.
xx Res.
) ) ) €s.
50 4 R434 R435, R436, R508 SMT 1K Q R
51 1 R480 SMT 10K Q Res.
52 2 R502, R509 SMT 33 Q Res.
53 3 R465 R466, R470 SMT 100 Q Res.
54 35 R433. R437, R441>R459, R462>R464, R468, R469, SMT 100K Q Res.
R476>R479 R504>R507 R510 )
9 110-0069-00 Q1 08 Q10 2N3904, Transistor
1 100-5051-00 ATMEL AT91R40008
1 100-5050-00 U ATMEL, AT49BV16
1 100-5044-00 U414 XILINX®, X09572XL( rogrammed)
1 (See Pg. DR. ©® Table U7 512K EPROM Sound (27512
1 (See Pg. DR. ® Table U210 (32-Pin, IC Socket, 077-5217-00) 1MB EPROM CPU Game 52 C040)
» 4 (See P% DR. @ Table U17, U21, U36, U37 (32 -Pin, IC Socket, 077-5217-00)  8MB EPROM Voice 1-4 (M27C0400I-12FI
5-65 ro ramme
= 1 65-6504-00 U213 ( BLUE DOT PAL16V8Q (P d) BLUE DO
e 1 105-5046-00 U212 (28-Pin, IC Dip Socket, 077-5208-00) 6264/MS6225 S6264A) (28-Pin)
o 1 100-0189-01 U209 (40- -Pin, IC Socket, 077-5209- -00) 68B09E (40- Pln )
u 2 100-5015-00 U215, U216 74AHCT74 (14-Pin)
2 8 100-0338-00 U202, U204, U205, U206, U207, U208, U403, U404 74HC245 (20-Pin)
S 2 100-5012-00 U201, U203 74HCT273 (20-Pin)
[ 1 100-0037-00 U407 741574 (14-Pin)
@ 1 100-0148-00 U214 745138 (16-Pin
E 1 100-0064-00 U211 Test Point Wire (24ga.) Loops: 74L.S374 (20-Pin
o 1 100-5052-00 U406 VBATT, GND (nearCnN7), SMT 3.3v Watchdog, DS1233 (3-Pin)
- 1 100-5023-00 U413 GND (near cng), GND (near L200), 5 Ov Watchdog, DS1232 (8-Pin)
o 1 100-5053-00 U219 GND_SIGNAL (near U405) 1.8v Volt. Reguiator LT1503 (8- P|n)
1 100-5059-00 U405 3.3v_Volt. Regulator LT1086( -Pin)
1 124-5002-00 VR1 Test Point Pads: -5v Regulator, LM7905CT
1 124-5001-00 VR2 TP1>TP5, TP7, TP8, TP11, +5v Regulator, LM7805CT
2 100-0377-00 U400, U401 TP12, TP16, TP17, TP20 LM339AN 14 Pin)
1 100-0375-00 u30 LM833 (8-
1 100-5018-00 U26 TDA1543 (8 in)
@ 80 2 100-5016-20 U101, U102 TDA2030A (5-Pin
g 81 1 Y1 40MHz Clock PLE SQ3300S
c 82 1 181-5002-00 SW300 Dip Switch 8-Pos., (KSD08H Black)
5 83 n/a FB1>FB6 Ferrite Bead
g 84 535-5000-10 HS2 HS3 (over U101, U102) Heat Sink (AAVID 531102
2 8 1 g2l ?%3 Push-Bution Switch (B3F4000)
86 1 545-5685-00 AT LDER (Always replace all 3, Size AA 1.5v Cells, with new ones, when required)

If a part is rec;utred where a part
number is not provided, call Tech.
Support (see back of cover)
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Playfield Switches OPTO Transceiver Boards Schematic, Component Layout & Parts

X

Mini PCB Front
OPTO 12" Lead
(Black Bracket)

500-6775-00

A

(Pin-2)>—_A ) “Ppf

- White Stripe
(Pin-1)—__K ) B
ITEM QTY PART NUMBER REF-DESIGNATOR
A 16 500-6775-00 MINI PCB OPTO ASM WHT / 12" LEAD
— 1 520-5237-00 Mini OPTO Trans. or Rec. Board
01 1 545-6092-00
02 1 237-5909-00
03 1 165-5052-00
04 1 601-5023-12 K, A
05 1 045-5020-02 Note White Strip to Pin-1

DESCRIPTION

PCB Assy. (with all Items 1-5)

PCB Only Plain

Black BracketéPIastic) Holder

#4-40 X 1/4 PPH Screw

LED (Ultra Bright Red)

12" Speaker Wire (1-Side White Stripe)
2-Pin Cn., .100 KK cmp Trm Molex 08-50-0113

Playfield OPTO Transmitter / Receiver Amplifier Board Schematic

A

: D1
R1
T = Ul—A 1K IN4148
N 2 3
(J2-1 L  R13 Q1
2PKI00 51, W< \ 2N3904 5PKK156
1 LM339M 2
R11 5PKK156
! s 55-3)
N j . : 2\'\ |71 : R2 : 5PKK156
. 470
LM339m  RED
A 5PKK156
| -
R3
2PK100 L 'H/<
- ul-c 9,
(J4=1 s~ R12
2PK100 1 o, ! 7Y
R10 LM339M
Al
WOL\JJ_D . Z\KLWZ 1 R4_
A
N 4 RTD £70 R5
LM339M ! 2 J=1)
T RG R7 T RS 180 e
| 2 2 : 2
180K 150K i 6 8K 2PKT00
lc2 C1 =
0.1 0.1
— ,‘80 2PK100
MH234NPT _
MH2 FID1
1 1
@QNPT ?DTQSOM C3 —
1MH3 1F\DZ 01
@QNPT ;{g5DM I
MH4 FID3 —
;D ;D -

MH234NPT FIDTP50M
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Playfield OPTO Transmitter/Receiver Amplifier Board Component Layout & Parts
(for OPTO Switches 20, 21, 32, 34, 35, 37, 47 & 48: see Wiring Configurations #1-#5)

S A == Z= E §
- NI I i T @
T C =
R1 bl
Sa = &
CJR8 2
% gns e <
. AT |
= [UC B g 5 i z:
e = erar 3 B
- 3 - - ol £
AU === e
& o
237030100 8 237-0301-00 ~
REV.-D 3 REV.-D
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
— 5 520-5239-01 OPTO Transmitter/Receiver Amplifier Board Complete PCB Assembly
01 1 R7 SMT 150K Q 1/10W Resistor 805, 5%
02 2 If by R5, R6 SMT 180 Q 1/10W Resistor 805, 5%
03 1 a P?’d’s h R9 SMT 180K Q 1/10W Resistor 805, 5%
04 4 feq;”’e z" €rea  Rr1,R3,R12, R13 SMT 1K Q 1/10W Resistor 805, 5%
05 2 Pa; ”“’".deg's , R10,R11 SMT 1M Q 1/10W Resistor 805, 5%
06 2 ’7'.0 "?V’, ed, ca R2, R4 SMT 470 Q 1/10W Resistor 805, 5%
07 1 Sec ”"-‘ta R8 SMT 6.8K Q 1/10W Resistor 805, 5%
08 3 ”Pf‘" (see c1 C2,C3 SMT Cer. .1uF 50v Cap., 10% X7R
09 2 of cover). D1, D2 1N4148W, Diode, 100v, 350MW
10 2 Q1 Q2 MMST3904, NPN, 40v, ,02A
11 1 U1 LM339M, Low Power Offset QUA
12 4 Mfg. 22-23-2021  J1, J2, J3, J4 2-Pin, 0.1 Header (1 Row, VT, Tin)
13 1 Mfg. 640445-5 J5 5-Pin, .156 Header 1 Row, VT, Tin)
14 2 Mfg. APT3216SURC L1, L2 LEDD-SMT, Red 1206
15 4 n/a Spacer (Nylon), .153" ID X 9/32" OD X 3/8"

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring Configuration #1
(for OPTO Switches 35 & 37)

Note: All Ground Connections to the OPTO
Boards connect to the OPTO Ground Cable

RECEIVER
g 036-5505-03-86).
B\“z‘f\:\‘\d\\ SIDE ( ) (Triple)
O river
‘\‘?’\‘g\lﬁlsz*\’\‘-‘&ﬁ 2-conductor cable | SILVER  Anode goard
® L COPPER Cathode
v SWITCH37  siver  anode

2-conductor cable

" COPPER _Cathode

|
-]

TRANSMITTER ( ABOVE PLAYFIELD ) .
SIDE E S : <
S g Switch Matrix
w“‘\i §I%CEEIVER - E K WHT-GRN Row _to CPU Bd. CN7-Pin 5
e "~ 2|, [WHT-ORG Row tocPuBd. cNZ-Pin7
e 2-conductor cable SILVER __ Anode 7793 2|3 [GRN-BLK Column to cpUBd. cN5-Pin6
NN\ . COPPER _Cathode 2 TRANSMITTER 2 g X BLK Ground
g SWITCH 35 SILVER  Anode J4 % 5 [RED +5V DC to 10 Bd. J16-Pin 8

L COPPER Cathode

RECEIVER 2

3]

OPTO Amplifier Board
520-5239-01

2-conductor cable

ABOVE PLAYFIELD
(

N—

TRANSMITTER
SIDE

Wiring Configurations #2-#3 on Page 150; Wiring Configurations #4-#5 on Page 151
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... for Playfield OPTO Transmitter/Receiver Amplifier Board
8chematic, Comp. Layout & Parts, see prev. Pages 148-149.

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring
Configuration #2 (for OPTO Switch 34)

Note: All Ground Connections to the OPTO

RECEIVER Boards connect to the OPTO Ground Cable
@‘q,c::\‘z\f\ SIDE (036-5505-03-86).
o)
’\‘“&ﬂiiﬂ& 2-conductor cable ~ _SILVER__ Anode
s COPPER_Cathode
g SWITCH 34 SILVER  Anode
T COPPER _Cathode
2-conductor cable |
TRANSMITTER ABOVE PLAYFIELD o = | 1o —
SIDE ( ) TR
5 % Switch Matrix
- 2 3 WHT-RED RoW __to CPU Bd. CN7-Pin 8
S e, [NC Row
1 J3 b5 3 GRN-BLK Column to cPU Bd. CN5-Pin 6
Not Used £|TRANSMITTER2 g A BLK Ground
Ja g 5 RED +5V DC to /0 Bd. J16-Pin 8
Not Used Z|RECEIVER2 ®
OPTO Amplifier Board d=1 /1
520-5239-01

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring
Configuration #3 (for OPTO Switch 32)

Note: All Ground Connections to the OPTO

RECEIVER Boards connect to the OPTO Ground Cable
‘qe&(ﬁ‘z\z SIDE (036-5505-03-86).
o ot
“ﬁ:ﬁiﬂ"@ 2-conductor cable ~ _SILVER _ Anode
«® . COPPER_Cathode M
Y SWITCH32  siver  anode e
. COPPER _ Cathode
2-conductor cable | :
TRANSMITTER ABOVE PLAYFIELD NN I R
SIDE ( ) 2S 3%
5 ;é; Switch Matrix
- 2 I WHT-GRY __RoW__to CPU Bd. CN7-Pin 5
T oal, [NC Row
1 J3 8|3 |GRN-YEL Column tocpuBd. cNs-Pin
Not Used £|TRANSMITTER2 |4 [BLK Ground
% 5 RED +5V DC to 1/0 Bd. J16-Pin 8
1 J4 s
Not Used Z| RECEIVER 2
OPTO Amplifier Board
520-5239-01

Wiring Configuration #1 on Page 149; Wiring Configurations #4-#5 on Page 151

T
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. for Playfield OPTO Transmitter/Receiver Amplifier Board J_|_/_|_
8chematic, Comp. Layout & Parts, see prev. Pages 148-149.

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring
Configuration #4 (for OPTO Switches 47 & 48)

Note: All Ground Connections to the OPTO

RECEIVER Boards connect to the OPTO Ground Cable
%‘% \:\:\ SIDE (036-5505-03-86).
"C& "L"e e 2-conductor cable ~ SILVER__ Anode
. COPPER Cathode TIR
AMP
v SWITCH47  qiver  Anode BD.4
TCOPPER_Cathode
2-conductor cable
TRANSMITTER ABOVE PLAYFIELD O RN
SIDE ( ) S 3%

Switch Matrix
WHT-VIO  Row to cPUBd. CN7-Pin 2

(R ENEREY]
| ¥3LLINSNVYL

«» RECEIVER
IDE

A} nel
ﬁéﬂiﬁg\ ;’E ; WHT-GRY _ROW__to CPU Bd. CN7-Pin 1
\‘?’C(\)\\l.lg&»\'\‘f 2-conductor cable . SILVER _ Anode 1 J3 2 3 GRN-BLU Column to cPU Bd. CN5-Pin 7
® . COPPER _Cathode o |TRANSMITTER 2 g 4 BLK Ground
g SWITCH 48 SILVER  Anode § 5 RED +5V DC to /0 Bd. J16-Pin 8

1 J4
. COPPER Cathode 9 RECEIVER 2
2-conductor cable

SIDE ( ) 520-

Playfield OPTO Transmitter/Receiver Amplifier Board Wiring
Configuration #5 (for OPTO Switches 20 & 21)

Note: All Ground Connections to the OPTO

RECEIVER Boards connect to the OPTO Ground Cable
'qz‘?"ﬁ:\?\ SIDE (036-5505-03-86).
o ot
“f&:«iiiﬂ"&“ 2-conductor cable ~ _SILVER _ Anode
* T COPPER_Cathode
Y SWITCH 21 SILVER _ Anode
. COPPER _Cathode
2-conductor cable | I~
ABOVE PLAYFIELD N IR ¢
TRANSMITTER ( ) ™~ '\’_. (on Back Panel)
SIDE E S : <
= £ Switch Matrix
%?’&; gl%cl:EENER - 3 NE WHT-YEL Row to CPUBd. CN7-Pin 6
sce\qe;( xe: -y 9 WHT-GRN Row to CPUBd. CN7-Pin 5
e 2-conductor cable SILVER _Anode 7793 2|5 [GRN-ORG Column to cpu Bd. cNs-in4
A 1 COPPER Cathode gmsmmm 2|, [BK Ground
g SWITCH 20 SILVER  Anode 1 J4 ?%’ 5 RED +5V DC to 0 Bd. J16-Pin 8
- COPPER Cathode ;| RECEIVER 2
2-conductor cable
ABOVE PLAYFIELD v
OPTO Amplifier Board
SioE CWITTER ( ) 520-5239-01

Wiring Configuration #1 on Page 149; Wiring Configurations #2-#3 on Page 150
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Playfield X3 (Triple) Driver Board Component Layout & Wiring

\V4

Playfield X3 (Triple) Driver PC Board
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9PKKISSC UK & Special App. 3X Transistor Driver Bd. Schematic

J1-1
= 1
NC L v
— - §§”F§R'° §R7 §Ra §R9 §R6
100k <100k < 100k <, 100K <5, 100K
KEY b 2 2 2 2
U1
J1RE[A>r TR
>CLK
{1=5 r—— 2foo a0l
411 Q1
NC R ——p2 a2 Fe—
—IAANE om A IE
J1-6 100 Lo aHE
ORG-RED : % ) - s o5 HE
D7 Q7
J1-7 100
ORG-BRN . R3 5 74HCT273
-8 gy
ORG-BLK ; R2 B
100
PNK-WHT ] RS )
Ausilliary VN
Driver 7PKK1568
Board ’ ’ (J2-1)
% i NC
Nagss Nag3s Neose J2—=2
KEY
2—3
WHT
J2—4
20N10L RED
el 2 J2-5
0.10F 10uF = BLK
1oV , 1
R12 |l: 0 -4 BLK
— LAAAA UL oontoL 8 - J2—7
39K 5 ORG
= Auxilliary
) Driver
Board
A J[

39K

UK & Special App. 3X Transistor Driver Bd. Component Layout (Sol. Exp. Bd.)

-~ Q -EI} oz
n o a
2
g
"
P ":lw i
. - HEL-p
”
RIE o
L] @ ~
w T o]
w T Q . e
320- TF m®
REV.- I
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
— 1 520-5068-01 Solenoid Expander (x3 Transistor) PC Board Complete PCB Assembly
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UK 3X Transistor Driver Board for Up-Posts & P/F Dot Display or LED Sign (if used)

— 1
10 ORG-WHT
9 ORG-GRY "\ ORG-BRN
Conn. 8 ORGVIO N\ / ORGRED Playfield
tollo |7 ORG-BLU AN /  ORGBLK .
Power | 6 ORG-GRN AN / ORG-YEL Dot Display
vty | ORGYEL > < e or LED 8ign
3? g KEY ORG-BLK // \\ ORG-VIO Not Used
ORG-RED ORG-GRY .
? ORGBRN  / \\_ ORG-WHT this Game.
a b
1 PNK-WHT
11
10
Conn. |9
tol/l0 |s
Power |7
Driver |6
Board |5
J3 4
3
2
1
FROM
BRN
Low Power
20v DC
J7-
- l I/OPéD.
5V NC 1
NC 2 m
KEY 3 Auxilliary 1 NC Left Post | 25-1200 AUQ)§.1
RED 4 Driver 2w KEY @)
NC— 15 3 WHT m
ORG-RED| ¢ Board 4 | RED Center Post | 23-1100 A(lg;)z
ORG-BRN 520-5068-01 BLK
ORG-BLK; 2 BLK 1 m
PNK-WHT | o ;| ORG  ~  RightPost]26-1200, AUX. 3
he J1 J2 S (Q3)

Coin Meter

o RED

1 |_RED__+5vDC

N

> From existing 3-Pin
NC |- 2 |_NC '
BLK BRN-BLK Connector in Game

Cabinet for Meter

w
w

Printed Circuit
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UK 3X Transistor Driver Board for Up-Posts & P/F Dot Display or LED Sign (if used)

with the Tournament Serial Interface (T81) Board

BETA brite® Electronic Color Message Display

BETA brite°®Power Cable

Cabinet Bottom

Plugs into Service Outlet
provided in the bottom of all
domestic SPI Pinball Games

1 i 1
10 ORGWHT[", ¢ 1 | ORG-BRN
9 key— g 5 | ORG-RED
Conn. 8 ORGGRY| 4 3 [ ORGBLK Playfield
toll0 |7 ORGVIO| 5 Y E— )
Power | 6 ORGBLU | ¢ 1 1l ORG-YEL Dot Display
Driver |5 ORG-GRN 5 6 ORG-GRN or LED gign
Board 4 KEY ORG-YEL| , 7 | ORGBLU
J2 3 ORGBLK | , g | ORGVIO Not Used
) ORGRED | o | ORG-GRY this G
i ORG-BRN | 10| ORG-WHT 18 bame.
T
" PNK-WHT m 1 |#5VDC RED
12 12 J5
” BLU-WHT | 41 2 [GND_ BLK
10 GRN-WHT [ 4 T >From existing
BRN-WHT| g 2-Pin Cabinet
fi)olr;g z PINK 8 Harness
Power |7 CGRY | 7
Driver |6 vio ¢ |J2 ,‘\113
Board s BLU| 5 ot
J3 4 GRN | 4 Used
3 YEL| 5
) ORG|
; BRN | 1
1 L —
Optional
RS2 Printer Port
FROM
BRN
Low Power
20v DC
- 1/0 BD.
+5V  NC 1
NC 2 %
KEY 3 Auxilliary 1 NC Left Post | 05-1200)_AUX. 1
RED | 4 . 9 KEY (@1)
NG 5 Driver 3 WHT
ORG-RED| ¢ Board 4 | RED Center Postf23_21100} AUX. 2
ORG-BRN| 7 | 520-5068-01 BLK (Q2)
ORG-BLK| g 2 BLK
PNK-WHT | o 7| ORG - Right Post] 261200 _AUX. 3)
J1 J2 (Q3)
T I
Coin Meter
o RED [4 | [{ ] RED +5vDC

> From existing 3-Pin
Connector in Game
Cabinet for Meter

) e
BLK 3 | _BRN-BLK

w

Order the Optional TOoBS™ ( usr’rlg)w
Call Technical Support at 1- 800 342
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BETA brite” Electronic Color Message Display|

BETA brite°®Power Cable

Aux. 38X Transistor Driver Board for ToPS8™
with the Tournament Serial Interface (T8I)
Board and Ticket Interface

Cabinet Bottom

—
—
—

Plugs into Service Outlet
provided in the bottom of all
domestic SPI Pinball Games

To Playfield Special Application Dot Matrix, if used.

(Connector under the playfield)
a T nll i S % -
10 ORGWHT[", ¢ 1 | ORG-BRN | N
; K" oreGrY | ? 2 | SRahK I gk
Conn. |8 orRGVoO 8 3 20
tol/0 ! ORG-BLU ! 4 ORG-YEL KEY I s
honely © ora-GRA | & [J1 J4 | 5 [ oro-GRN ik
prvers © ORGvEL | 6 [oReBLU : L
Board | 4 —— ke =y 7 . i 6
J2 3 ORGBLK | . g | ORGVIO iy
9 ORG-RED 9 9 ORG-GRY | 8
; ORGBRN | 7 10| ORGWHT | o !
Tournament '+ KEY 10l 1
. PNK-WHT :1|2: Serial 1 |¥8VDC RED | RED +5V|
ﬁ BLUWHT | ;|  Inferface J5|; [oND BLK | BLKGND| . | |
10 GRN-WHT | 4o 5205502358' o0 T >From exising o
c 9 BRN-WHT| ¢ - - 2-Pin Cabinet |
onn. PINK | 5 Harness To /O Board J16-11 |
FEO 0 s GRY | | Tol0Board J165 |
ower |7
. e e e e - e
Driver |6 E:/L'S 6 |J2 ;\le’t
5
B?jgrd Z GRN | 4 Used
3 YEL| 5
2 ORG|
1 BRN | 1
] L —
Optional A RS2 Printer Port
| J_ Ticket Dispenser
o NG 1 Cable 036-5477-93
NC 2 1| NC__
KEY—— 13| Auxilliary |2 %
. g Driver 2 BRN
NC~ oraRED 6 Board 5 [ NC
ORG-BRN| 7 | 520-5068-01 | ¢ | BLK
ORG-BLK| g 7 | BLK-WHT
PNK-WHT
| J2 T Existing GRY-GRN
L wire from Game
Ticket Meter Cabinet harness
(This is the wire
o RED | 4 4 | _RED +5VDC that use to go
BLK |, 2 |_BRN ay’oub/es{ack
m Flipper Switch).
WHT Upper Flipper
Connector in cabinet / BLK [ 4 |BLK _GND Iil:/llstgz,
allocated for Printer RED [, | |2 |RED__+5VDC =
. or Ticket Dispenser GRY |3 3 |GRY +12VDC o
Coin Meter 3
1K GRY-GRN
RED RED +5VDC g
° NC 1 1 NC > From existing 3-Pin V' GRY-GRN
‘ BLK 2 2 BRN-BLK Connector in Game
3113 - Cabinet for Meter

Deltronics DL-1275 Circuit Board

or compatible

Printed Circuit
Boards (PCBs)

Ticket Dispenser

[»wn o

Wire colors are typical for
Entropy Ticket Dispensors

Terminal Strip

500-6640-00
BLU 1 1 | GRY-GRN Notch Return Signal
BLK 2 o |BLK-WHT Controlled Negative
WHT 3 3 |WHT Drive Signal
RED 4 4 |GRY +12V DC
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

6

(831

2PKK156

2PKK156

c29 4 p1 DI0:71 hDo
D1

10uF A IN4148

35V

E:
132

DDE ;9 DO.’}
J2_1 }B 3 :2‘ g ‘ﬂ SDL0:71
1 Iy
12PKK156 I A
1 3
J2-2> ] A7 A
1 B
7 A7
1jP2KK155 1 AB 9
12PKK156
Jz 4 R28B R27 R26 R25 R24 R23 R22 R21
- 7,:9 DAUX\N 100K 100K 100K 100K 100K 100K 100K 100K
12PKK1S6 > R38
o 220
D 12PKK156 R3S 12PK156J
(J2-6) L\/\/\/ J3-2
220
12PKK156 o R34 12PK1564
12PKK156 R33 12PK1564
JZ2-8 (J3-4)
220
12PKK156 R19 J— R32 12PK156
Qz2-9 [ J3-9
220 220
:Jz;(ms{a R18 o R31 :JzPsmsaJ
-10 ) -
220 220
:szzmsis R17 o R30 12PK156
— Q2= o A3-D
l 220 220
12PKK156 e —Leco Lo R29 12PK156
™™ 3-8
220
12PKK156 ) 12PK156J
= L czs L ocz7 L cze Lc2s _Locaa _Locas _Lc2 Lo 12PK156J
£7pF £7pF 47pF 47pF 47pF 47pF 31—t J3-10
LT 1
—{J3-1D
= 12PK156J
{J3-12
C 12PK156J
Wt——O &
0 [D>——21ao
BRST a5 3l 77 |o5— —CSB
O
a5 U5 Y7kt [ AUXIN
1/ 145 75|l
E Y3
ADRSTB [ Tl bgy
1K L 74LS139DW

hD5__ 14 Ino
L T -
— ' 1os U6-8B
o RESET Toli2 AuxouT
ow 1t > =
74HCT273D O—ao _
TTfol N.C.
\\}7‘3 A |
V7 [o!2- N.C.
e vele ne.
74LS139DW
€30
25V
100uF
A
R1 R2 R3 R4 R R6 R7 RB DL0:7)
100K 100K 100K 100K 100K 100K 100K 100K ()
R9
CIED, 0
220
10PK1361 R10
An-2> o1
220
10PK1561 R
J1-3 = D h 51 }12_snof o072
220 (D1 17 5014
10PK1561 R12 D2 3 S?; e snz/
-4 D3 D3 3 5415 sn3
D4 5 85 H4s044
220 (05 be |13 s05
10PK1561 R13 o6 7 87 H2—50¢4
J1-5 D4 ) 4 s
220
— 220 74HC245DW
1-6) D
220
10PK1561 R15
Q1=7> 25
220
10PK 1561 R16
J1-8 b7
220
10PK 1561
10PK1561 Lo le Lo Lo Lo Lo Loz L cs
1-10— 479F 7pF 478 47pF 47pF A7F Pt S
10PK1561

6

4
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Tournament Serial Interface

Board Schematic (Sheet 1 of 1)

(&%)

IN]

1

ci4
01
= o3
c31 o1
0.1 U7
e v+ |2
c32 o1 V-
}74c1+ TiouT f14
RiN 13
0.1 T200T
R2IN |8
TN
L2 ]riour  vee o
1179N
2R200T 6D [ =
wx L €35 R42,R44 & R45
R50 1 SP232A 10uF NOT STUFFED
35V
330 LED-RED
RED
TXRDYB =
CSA XA {12
€S8 RXA 1L —
TXB [& R46
[:8 RXB [12
oW - 47K
DTRA D3
B 1xTALY DTS (38 DTRE
XTAL2 RTSA fS£ <
38 22 rTSE
RESET IN414B
CDA - n
vee CDB [2L—{—) CDB o
CTSA O -
CTSB 28— CTsB 1K 7oA
DSRA 4148
A0 05R8 [23—{ DSRB 2 J;Bg B
Al RIA -
— A2 RIB [26—[HRB
STI6C2550 -4 J;ag o
089
c37 +(J7-D)
) s (o
= s
c40 = 7
ol 17-F
b1 U8 DBY
e G =6
S010:71 c1-
7 | } 4 TiouT Ht 8 ;Eg
RIN -
0.1 2-  T20UT 2 ] d H
R2IN [E DBY
Ep;g TN 1 9
RIOUT  vCC 4-_
sl 54 =
R10UT  GND . 089
SP232A 10uF
357

100K

RB

Qa-D

Ja-1
10PK156D

Ja-2

i

10PK156D

;

J4—

BRST
AuXOUT [>Tl
ey —
10PK156D
qQz
np: @ 14-5
!
D5 05
v R 5 10PK156D
7 a7 H 4-
7T4HCT273D 10PK156D.
(Ja-7)

10PK156D

:

J4—

10PK156D

i

J4—

10PK156D

10PKI56D

i

NOTES:

M ALL RESISTOR VALUES ARE IN OHMS (L), 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.

Non-Text Document

Schematic Set

Sheet 1 of 1

SPI Tournament Serial Interface Bd.
Pl Part N®:  520-5220-00

Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0268-00 Dated: 08/2002

3

Printed Circuit
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Tournament Serial Interface Board Component Layout

Cabinet Bottom

BETA brite® Electronic Color Message Display

Power
Supply

BETA brite®Power Cable

Plugs into Service Outlet
provided in the bottom of all
domestic SPI Pinball Games

e
Connected to To £ | "CABLE
Driver Bd. J2 J1 | coLoRlnessace| &, To Playfield Dot
. = = DISPLAY EE:‘ TSI Diis[r)]lag{)or I;ED
f \ ORG WHT‘ e l”lz:o:l ) H aC_] J4 nghisNG;:e.d
°C Evia Shmr z (Or
I —
2o ORG-GRY|®? n < Jg [~ | QRG-BRN
o oresLol || = n i I e
o (] ORG-GRN o Sl o ULl L gy 7 < |~ @ KEY )™
<@ ORG-YEL O« = Y 2E ° LI:Jgl J= 0 (O ORG-YEL o)~
g ORG-BLK e w s e ORG-GRN o
e ORG-RED S (s ~0 ORG-BLU Oo
e ORG-BRN O'___h o= © (S ORG-VIO O~
== . Ne ORG-GRY oo
v <o |ORG-WHT
THIS SIDE: - WLl 5 o3 - KEY 2;
W_T_c>urr|1|ament L(abr g&a%l%s) §H 3BEE5388 i<‘iO 8:
iring Harness - - g o FTTTTTTD g1 +5V =
%erial Interface to L s WL Ry s
I/O Power Driver Board - M ] *—-

RED
— (A

BLK
~OTGND ;§

s A
Connected to To N C:) To From
/O Power TSI o - _ | TSI existing
Driver Bd. J3 J2 LI S L L om J5 harness
Y & Foe e
~ PNK-WHT =& oy B
58 BLU-WHT 8:"“’ " - +5v
: O G RN'WHT O g 60 9¢y 820 Fkﬁng]ég@
! BRN-WHT /[~ 5 wanye BLK |
e PNK| 2 GND
~0 GRY e 5 wn <
o VIO o E ul:u
et BLU[= o | [ L 8
G RN 9+3|::| ; [ A4
~Q YEL[ZY I i
e ORG | s sl
BRN |~ " . | HA
’Q O’ __h%‘,g OSI—H' +Og°|_u3
g g % g 5 |E|r—1::|g
THIS SIDE I—IH J7 OPTIONAL SERIAL PORT =
The 9-Pin Break-Out Conn. on 8 | FOR PRINTER OR LAPTOP H'z'
above harness, for UK Aux. | call Technical Supportfor |, ;=
or Ticket / Coin Dispenser 3903 a4vos i
Application Only
Component Side
ITEM QTY  PART NUMBER REF-DESIGNATOR DESCRIPTION

1 520-5220-00 Tournament Serial Interface (TSI) Board PCB Assembly

Printed Circuit
Boards (PCBs)
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Appendixes A through J
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e Appendix A : Pinball Game Firmware Table ..........ccceeueeeeniiiriienniiiiiinnnnniiirnnnnneiieeennnnnee. Al-A2
» [ White Star Board System and S.A.M. System Only* ]
> ... describes the ROM / Chip Size / Program & Raw Part Number / USA Version / Check Sum and CPU/Sound PCB | & I
ROM locations for Games Apollo 13 — Grand Prix (White Star Games); World Poker Tour — current (S.A.M. Games).
¢ Appendix B : S8emi-Conductors / I.C.'s / Relays Cross-Reference Table...............ccccceeeee...... Bl
> ...describes diodes and transistors with Source Number, SPI Part Number, NTE Number, ECG Number, Radio Shack Number
& RCA Part Number (If applicable).
e Appendix C : Production Start Date, Manual Part N°, ROM Size & Positions and Jumper W6 .. CI
» [ White Star Board System and S.A.M. System Only* ]
> ...provides the Production Start Date, Manual Part Number, ROM Position(s), and Jumpers Installed for Games Apollo 13 —
Grand Prix (White Star Games); World Poker Tour — current (S.A.M. Games).
o Appendix D : Board TYPe Table ......cccceeuuuuiiiimmnnniiiiiiinneiiiiieennicenteeneeceseeeneeneeeeenns D1-D2
» [ White Star Board System and S.A.M. System Only* ]
> ...provides the Flipper**, I/O Power Driver, CPU/Sound, Display Power Supply, Dot Matrix Display, Display Controller,
OPTOs and Misc. Board Part Numbers for Games Apollo 13 — Grand Prix (White Star Games); World Poker Tour — current
(S.A.M. Games). **Flipper Bd. with White Star Bd. System for A13 & Golden Eye only.)
e Appendix E : Generic Coil Cross-Reference Guide & Flipper Coil Table.................ccu......... E1-E2
» [ White Star Board System and S.A.M. System Only* ]
D> ...provides the Coils used with Part Number and Gauge-Turns (of the coil) for Games Apollo 13 — Grand Prix (White Star
Games); World Poker Tour — current (S.A.M. Games).
o Appendix F : Motor 8pecification Table ..........ccceueirieuiiiinniiiiniiiiiniiiiiniinienccneeneenee. F1-F2
» [ White Star Board System and S.A.M. System Only* ]
> ...provides all the Motor Function, Specifications and Part Number for Games Apollo 13 — Grand Prix (White Star Games);
World Poker Tour — current (S.A.M. Games)..
e Appendix G : Part Number Prefix Classification Codes .........cccoceerreueniriennirrnnniiienncerennnnnnes Gl
> ...explains how our Part Numbers are developed to help sort parts easier.
e Appendix H : Playfield Inserts (Plastic Light COvers) ........ccceuuueeiiiirmennniiirrnenneiirennnneecnnnne. H1
> ...gives a pictoral view with the name and Part Nr. of all the inserts used (with Color Code Chart).
e Appendix | : Stand-Up Targets & Modular Stand-Up Targets.......ccceueeeurieneiiennirenncrnnnennn. 1-12
> ...gives a pictoral view with the name and Part Number of all the Single Stand-Up Targets used (with Color Code Chart).
e Appendix J : Coin Cards (USA & International)........cccceuuuieeuniinniinniinniiinniiinniienniirnnccennneee. J
> ...gives a pictoral view with the name and Part Number of all the current Coin Cards for USA, Canada, Euro and other
International Countries. For all Coin Cards and/or free Coin Card files for download, visit our website : www.sternpinball.com
Appendixes A-J Appendixes A-J
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APPENDIX A
Pinball Game Firmware (White Star Board System* Only) Table

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd. Raw
ROM Qize  Part N2 Check Sum Loc. Part N2 ROM Qize  Part N2 Check Sum Loc. Part N2
Harley-Davidson® (Notes 4, 5, 6) Orlglnal ( 1999 2001)
Game ROM (M) 965-0319-67 960-5009-00
Sound 512K)  965-0320-67 A S 05" 960-7001-02
Display M 965-0321-67  A1.04| SFC7C ROM 0 960-5015-01
Voice 1 8M 965-0322-67 1.00 [$CD26 U17 960-5016-00
Voice 2 8M 965-0323-67 100 | $9396  U21 960-5016-00
Voice 3 8M 965-0324-67 1.00 | $FB72 U36 960-5016-00
Voice 4 M 965-0325-67 1.00| $6100 U37 960-5015-01 R
-

» Harley-Davidson® (Notes 4, 5, 6, 8) 2nd Edition (2002-2003) 88

Apollo 13 (Note 1) Game ROM (M)  965-0319-67A  A1.08 ST 960-5009-00 KNS
Game ROM 965-0208-00  A5.01 | $09FF U210 960-5009-00 Display AM 965-0321-67A A1.05| $B594 ROM 0 960-5015-01 S35
Sound o K)  965-0212-00 5244 U7 960-7001-02 RFE
Display AM 965-0213-00  A5.00 | SB92B ROM 0 960-5015-01 » Harley-Davidson® (Notes 4, 5, 6, 8) 3rd Edition (2004) -89
BEL G meee Mg b e B sy MRITST &° muee B

. - - o5
Voice 3 4M)  965-0211-00  1.00 | 308EE U36 n/a (masked spay 83
Striker Xtreme (Notes 4, 5)

Golden Eye (Note 1) 006
GamoROM (1) = 965021442  Ad04|SIFEF U210 960-5009-00 GameROM (M) Seo0ss0s  Al03|SEAER U2° 96020070
Sound K)  965-0217-42 D615 U7 960-7001-02 Display 2 965-0328-68  A1.03| $1957 ROM 0 960-5015-01
Display 4M 65-0218-42 A4.00 | SEGED ROM 0 960-5015-01 Voice 1 8 965-0329-68 .00 [ $482A U17 960-5016-00
Voice 1 4M 965-0215-42 00 [$3E32 U17 n/a (masked Voice 2 8 965-0330-68 00| $7312  U21 960-5016-00
Voice 2 4M 965-0216-42 1.00| $71F0  U21 n/a (masked Voice 3 8 965-0331-68 .00 | $DE2F U36 960-5016-00

- Voice 4 8 965-0332-68 .00 | $C508 U37 960-5016-00

Twister (Note 2)

Game ROM (1 11\/2}() 965-0210-41  A4.05| SEOFF U210 960-5000-00 NFL (Notes 4, 5) Noton CD-R or Websﬂe: Code through Distributor Only.
oun: - - R - - ROM (1 7 . D2FF 21
Display IM) © 965-0092-41  A4.00)SFDO1 ROMO  960-5015-01 SameROM (M) Sex0aa0ra  “100 Y 00200700
Voice 1 4M 965-0220-41 1.00[$3650 U17 960-5015-01 Display 2 902034973 A10l|3s4sa RHOMO 960-5015-01
Voice 2 4M 965-0223-41 1.00| $9300 U21 960-5015-01 Voice 1 8 965-0342-73 .00 u17 960-5016-00
54 ndependancs Day (Voo ) s maer ML M gl
ndependence Day (Note oice ! -
Game ROM (1M) 965002445 A2.02| SCFF U210 960-5009-00 Voice 4 8M) 965034573  1.00 us7 960-5016-00
Sound 512K)  965-0227-45 10082228 U7 960-7001-02 ;
DS M B dmimy tono mmmhn  Sherkoys shostou(Notes o)
oice X ROM (1M 72 A2.11] $49FF U21
Voice 2 4M)  965-0226-45  1.00 | $206E  U21 960-5015-01 Same oM (1) Se20aaa s A3 U210 00200709

Space Jam (Note ) Dl M wwen aeECs towo oy
pace Jam (Note Voice . 4 -
Game ROM (1 9650229-43  A3.00 | SEGFF U210 960-5009-00 dloe 2 8 oo 08sT 12 b AN 980301838
Sound W Be0sasds  “ieo|SEr U2 980-7001-02 Voice 3 8M) 965033872 Q0| S41AE  U36 960-5016-00
Display M 965-0234-43  A3.00) $0057 ROM 0 960-5015-01 - -

BEl @ mmen Tmigg s High Roller Casino (Notes 4, 5)
oice A - - - -
Voice 3 4M 965-0232-43 1.00 | $F32A  U36 960-5015-01 Game ROM %’}"@K) o 0ado e AJDDISAME a0 960300709
- - Display 2 965034865 A3.0037483 ROM 0 960-5015-01

The Star Wars Trilogy - Special Edltlon (S E. ) (Note 2) Voice J Y 98034365 Q0185480 UIT 980-2018-00
Game ROM 1"’2K 305-0250-56  Ad03 | SIEFE Y210 980-5009-09 Voice 3 8 965-0351-65 00|$1B54 U36 960-5016-00
Display M)~ 965-0239-56 A4 oo 8817 ROMO  960-5015-01 Voice 4 8M) 965035265  1.00]$D720 U37 960-5016-00
Voice 1 4M 965-0236-56 E66B  U17 960-5015-01 - =
Voice 2 AM 965-0237-56 180]85888 U3 960-5015-01 Austin Powers™ (Notes 4, 5)

- Soporol (1, segEy AMDEEL w0 spsmed
. oun 2| a - B - -

The Lost World: Jurassic Park (Note 2) Display 2 065-0035.74  A3.00) $6A34 ROMO  960-5015-0
Game ROM 1M£ 965-0240-53 A2.02 | SC8FF U210 960-5009-00 Voice 1 8| 965-0356-74 00 [$D2B9 U17 960-5016-00
Sound 512K)  965-0243-53 .00 [ $A35B U7 960-7001-02 Voice 2 8M 965-0357-74 ‘00| $9E75 U21 960-5016-00
Display % o0e-0244-53  A2.01137F46  ROMO 980-2015-:01 Voice 3 8! 965-0358-74 00| $51F3  U36 960-5016-00

olce - - B & - -
Voice 2 AM)  965-0242-53 00| $8DA4 U241 960-5015-01 Voice 4 M) 965-0359-74 00| $OAES U7 960-5016-00

The X-Files (Note 2) MONOPOLY® (Notes 4, 5)

Game ROM (1M 965-0245-46  A3.03 | SA2FF U210 960-5009-00 Game ROM },'}"@K) 965:.0360-75  A3Z0| SOTEE U210 900509328
Sound 512K)  965-0248-46 00 (86648 U7 960-7001-02 Display 4 965-0362-75  A3.01| SA381 ROM 0 960-5015-01
Display 4M 965-0249-46  A3.00 | $66D0 ROM 0 960-5015-01 Voice 1 SM 965-0363-75 00 [$35E6 U17 960-5016-00
Voice 1 4M 965-0246-46 .00($349D U17 960-5015-01 Voice 2 8| 965-0364-75 00 | $B35A U21 960-5016-00
Voice 2 4M 965-0247-46 .00 | $629C U21 960-5015-01 Voice 3 8M 965-0365-75 ‘00 | $8A9F U36 960-5016-00

Stg rshL%Jro?’\;n) °rs (Qrgf? 5353)59 A2.00 | $85FF U210 960-5009-00 Playboy (Notes 4, 5, 7)

ame a - A - -
Sound ' (512K) 965028389  T00|SedB2 U7 960-7001-02 Soma oM () SR0RRLTR  ARORISECE LFO  2R3000ies
Display 4 965-0254-59  A2.00) SE77B  ROM 0 960-5015-0 Display 4 965-0369-76  A5.00 | SASFF  ROM 0 960-5015-01
Voice 1 4 965-0251-59 .00 [$152A U17 960-5015-0 oice 1 8| 965-0370-76 00 [ $9ABE U17 960-5016-00
Voice 2 AM 965-0252-59 .00 %0291 U21 960-5015-0 Voice 2 8| 965-0371-76 00 | $9F34 U21 960-5016-00
Voice 3 4 965-0255-59 00| $95A7  U36 960-5015-0 Voice 3 8! 965-0372-76 00| $374B  U36 960-5016-00
- - — Voice 4 8 965-0373-76 .00 | $237A U37 960-5016-00

Viper Night Drivin’ (Note 4)

gam% ROM 1 '1\QK) ggg ggg? gg A "8(1) Eggg u210 ggg 988519 89’ RollerCoaster Tycoonm (Notes 4, 5, 7)
oun 4 - - -7001- Sound 512K)  965-0374-78 $FE63 U7 960-7001-02
Display 4 965-0272-35  A2.01]$C17D ROM 0 60-5015-0 Game ROM (1 965-0375-78  A7. 02||$E5F u210 960-5009-00
Voice 1 4M 965-0267-35 00198018 U1 960-5015-0 Voice 1 8M 965-0377-78 3C4A U 960-5016-00
Voice 2 4 965-0268-35 0092157 - U2t 960-5015-0 Voice 2 8! 965-0378-78 0 0o7A Uzl 960-5016-00
Voice 3 AM 965-0269-35 .00 | $B5A6 U36 960-5015-0 Voice 3 8M 965-0379-78 00 D7 960-5016-00
Voice 4 4 965-0270-35 00| $DO1E  U37 960-5015-0 Display 4 %2088 av0l| 380D US Dlsp Cntrlr.
LOGSt Inﬂgﬁac:& gNOtegf?s)ozaz 60  A1.01]|$B2FF U210 960-5009-00 The Simpsons” Pinball Party (Notes 4, 5,7)
ame . -5009- Sound 512K)  965-0381-77 1.01 | $A7TEE U7 960-7001-02
oun 212K)  965-0287-60 00 [SAGAE U7 960-7001-02 Omdrom [0 3020377 Ak Q0| SAFFE Usto 960-5009-00
Display 4 965-0288-60  A1.02] $32AB ROM 0 960-5015-0 Voice 1 8M 965-0383-77 .00($9719 U17 960-5016-00
¥0 Ce; iy ggg-g%gg-gg -88 gg% Hg ggg’gg g-g Voice 2 8! 965-0384-77 1.00 | $16ED  U21 960-5016-00
Voice 2 4 9o2:0284-00 90188215 U2l 880-5012-0 Voice 3 M 965-0385-77 1.00 | SADCE  U36 960-5016-00
oice y . Voice 4 8| 965-0386-77 1.00 | SE7ES  U37 960-5016-00
Voice 4 M 965-0286-60 00]%8971 U7 960-5015-0 Display 4 965-0387-77  A4.00| $8A03 U5 DC PCB 960-5015-01
ngZi":O(MNOt&;) 0650268040 AZ0S|SBIFE U210 460.5009.00 Terminator® 3: Rise of the Machines™ (Notes 4,5,7)
ame -0289- 2. -5009- Sound 512K)  965-0388-79 1.00 | $D2FD 960-7001-02
Sound 212K)  965-0294-40 001 S0CC8 U7 960-7001-02 Omdrom fn 982032079 AkQ0) SPaFF u21o 960-5009-00
Display 4 965-0295-40  A2.00] $C929 ROM 0 960-5015-0 Voice 8M 965-0390-79 1.00 [ $1838 960-5016-00
Voice 1 y 985023049 0018976 WIT 380-20150 Voice 2 8! 965-0391-79 1.00| 3tops U] 960-5016-00
Voice 2 4 oex02a1-40 901 §ECOF U2l 880-5012-0 Voice 3 M 965-0392-79 1.00 | $89DA  U36 960-5016-00
oice y g Voice 4 8| 965-0393-79 1.00$1200 U037 960-5016-00
Voice 4 965-0293-40 -00]5DB69 U7 960-5015-0 Display 4 965-0394-79  A4.00| $6E49 U5 DC PCB 960-5015-01
S%Uth Fn’g{/lk (m;tes géss 3301 71 A1.03] $58FF U210 960-5009-00 The Lord of the Rings™ (Notes 7 8)
ame -0301- . - Sound 512K)  965-0401-80 101$36BC U7 960-7001-02
Sound 512K)  965-0306-71 00(91286 U7 960-7001-02 Game ROM (1 965-0402-80 A10.00 ] $84FF U210 960-5009-00
Display 4 965-0307-71 A1.01] $166F ROM O 960-5015-01 Voice 1 SM 965-0403-8 1792 U 960-5016-00
Voice 1 8 985-0302-71 001 %78F8, UIT 380-2018-09 Voice 2 8! 965-0404-80 1.00 | $67F1  U21 960-5016-00
Voice 2 8 oex0s0e-r1 901 8REE6 W2l 880-5016-00 Voice 3 M 965-0405-80 1.00| $89B6  U36 960-5016-00
Voice 3 8 90e-030d-71 00128009 UZe 320-5018-00 Voice 4 8| 965-0406-80 1.00 | SEA49 U37 960-5016-00
oice -0305- . - Display 4M 965-0407-80 A10.00| $1669 U5 DC PCB 960-5015-01
footnotes : 1 — 8 see the bottom of the next page (A2).
Appendix A: Pinball Game

1 Firmware Table



APPENDIX A

Pinball Game Firmware (White Star Board System* & 8.A.M. System** Only) Table

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw
ROM Size  Part N2 Check S8um Loc. Part N2
Ripley’s Believe It or Not!® (Notes 7, 8) Spider-Man™ Pinball (S-M) (Notes 7, 9)
Sound 512K)  965-0408-81 D93D U7 960-7001-02 BootB-02  (8M) 965-BOOT-SAM 2.10 | $F625 U9 960-5016-00
Game ROM (1 965-0409-81 A .20 43FF U210 960-5009-00 . nproqrammed
Voice 1 8M 965-0410-81 .00 [ $067B  U17 960-5016-00 Memory Stick 128MB (970-0128-00) Verswn Sgstem Bin Fi .
Voice 2 8 965-0411-81 00| $C8B8 U21 960-5016-00 English + Spanish 1.3ES spd_1_30_es.bin
Voice 3 8M 965-0412-81 .00 [ $64C2 U36 960-5016-00 English + French 1.3EF 1.27+ spd_1-30_ef.bin
Voice 4 8 965-0413-81 00| $5341  U37 960-5016-00 German-+French 1.3GF 1.27+ spd_1-30_gf.bin
Display 4] 965-0414-81  A3.00 | SDE4B U5 DC PCB 960-5015-01 English + ltalian 1.3El 1.27+ spd_1-30_ei.bin
- NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—
Elvis® (Notes 7, 8)
Sound 512K) = 965-0415-84 .00 | $8CD2 960-7001-02
Game ROM (1 965-0416-84  A5.00 | $50FF U210 960-5009-00
Voice 1 8M 965-0417-84 .00 [$538D  U17 960-5016-00
Voice 2 8 965-0418-84 00| $8BCD U21 960-5016-00
Voice 3 8M 965-0419-84 .00 | $60F8  U36 960-5016-00
Voice 4 8 965-0420-84 .00|$14D8 U37 960-5016-00
Display 4] 965-0421-84  A5.00 | SA1TF6 U5 DC PCB 960-5015-01
The Sopranos®" (Notes 7, 8)
Sound 512K)  965- 0422-85 4.00 geBsA uz 960-7001-02
Game ROM (1 965-0423-85  A5.00 | $5BFF U210 960-5009-00
Voice 1 8 965-0424-85 3.0 1E  U17 60-5016-00
Voice 2 8M 965-0425-85 .04 [$C14C  U21 960-5016-00
Voice 3 8 965-0426-85 04| $47A3  U36 960-5016-00
Voice 4 8 965-0427-85 .04 | $ADCD U37 960-5016-00
Display 4] 965-0428-85  A5.00 | SBABB U5 DC PCB 960-5015-01
NASCAR® (Notes 7, 8)
Sound 512K) 965-0429-86 2.00 | $32B3 960-7001-02
Game ROM (1 965-0430-86  A4.50 | S39FF U210 960-5009-00
Voice 1 8 965-0431-86 2.00 [ $CFFB U17 960-5016-00
Voice 2 8M 965-0432-86 2.00 [ $22C0 U21 960-5016-00
Voice 3 8 965-0433-86 2.00 [ $5FC8 U36 960-5016-00
Voice 4 8M 965-0434-86 2.00 [ $2902  U37 960-5016-00
Display 4 965-0435-86  A4.00 | $92BD U5 DC PCB 960-5015-01
Grand Prix (Notes 7, 8)
Sound 512K) 965:0429-91 V1.0 | $6F89 U7 960-7001-02
Game ROM (1 965-0430-91  A4.50 | SSEFF U210 960-5009-00
Voice 1 8 965-0431-91 1.00 [ $CEOE  U17 960-5016-00
Voice 2 8M 965-0432-91 1.00 | $F4C6  U21 960-5016-00
Voice 3 8 965-0433-91 1.00 | $057D U36 960-5016-00
Voice 4 8M 965-0434-91 1.00 | $2646_ U37 960-5016-00
Display 4 965-0435-91  A4.00 | SDASE U5 DC PCB 960-5015-01
[NDSE] (Notes 7, 8
und 512K)  965-0436-97 960-7001-02
Game ROM (1 965-0437-97 u210 960-5009-00
Voice 1 8M 965-0438-97 u17 960-5016-00
Voi ce 2 8 965-0439-97 u21 960-5016-00
Voice 3 8 965-0440-97 U36 960-5016-00
Voice 4 8M 965-0441-97 u37 960-5016-00
Display 4 965-0442-97 U5 DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES

VA0 0000400000000 0040404

TO ORDER MEMORY STICK WITH GAME FILES
FROM YOUR DISTRIBUTOR, USE SPI PART
NUMBER 970-0128-00 & INCLUDE THE
GAME NAME / LANGUAGE FILE(S) DESIRED.

VL0000 0000000000400004

World Poker Tour™ Pinball (WPT) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unpro_({rammed

Memory Stick 128MB (970-0128-00) Version System Bin Fi
English + Spanjsh 1.12AL 1.17+ WPT0112AL .bin

nglish Only 1.12A 117+ PT0112A.bin
English + French 1.12AF 1.17+ WPTO0112AF .bin
French Only 1.12F 117+ WPTO0112F .bin
German + French 1.12GF 117+ WPTO0112GF .bin
erman Only ~ 1.12G 117+ WPT0112G bin
English + Itallan 1.12Al 1.17+ WPT0112Al.bin
Italian Only 1.121 117+ WPTO0112l.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—

The Simpsons™ Kooky Carnival Redemption (Note 9)

BootB-02  (8M) 965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unprogrammed
Memory Stick 128MB (970 01 28-00) Version Bin Files:
English Oncl)y .05 SKC0105.bin
English New Jersey nly 0.09NJ SKCO0090NJ.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/—

©Disney'’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 1.06 | $2014 U9 960-5016-00
unpro. rammed

Memory Stlck 128MB (970-0128-00) Version System Bin File: .
English + Spanish 1.15AS 117+ POTC115AS.b!n
English + French 1.15AF 117+ POTC115AF .bin
German + French 1.15GF 1.17+ POTC115GF.bin

English + Italian 1.15Al 117+ POTC115Al.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Family Guy™ Pinball (FG) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 2.09 | $10A3 U9 960-5016-00
unpro_({rammed
Memory Stlck 128MB (970-0128-00) Version System Bin Fi
English + Spanish 10.00AL 23+ FG1000AL.bin
English + French 10.00AF 1 23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00Al 1.23+ FG1000Albin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Pinball Game
Firmware Table

footnotes:

1 ROMSs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.: 520-5055-01
2 ROMs on CPU/Sound Bd.: 520-5136-10 Mono) & Displa Cont Bd.: 520-5055-01
3 ROMSs on CPU/Sound Board: 520-5136- éMono)g/ CC 11-97) &
Display Controller Board: 520-5055-02* (*F
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APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM _ Size  Part N2 Ver. Loc. Part N2 EPROM __ Size  Part N2 Ver. Loc. Part N2
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00  LWAR.C5 c5 960-5007-00 CPU 512K)  965-0082-00  A2.08 c5 960-7001-02
Sound o (256K)  965-0005-00 J5 960-5007-00 Voice 1 M 965-0083-00 Uiz 960-5010-00
Sound o) (256K)  965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 U21 960-5010-00
Sound oy (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display oM 965-0087-00  A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Display PCB 520-5055-00)
Sound 1 512K)  965-0009-00 6F 960-7001-02
Sound 2 512K)  965-0010-00 4F 960-7001-02 QR
Display E M)  965-0087-04 ROM 0 960-5015-00
Secret Service Used on Display PCB 520- 5055 01)
CPU 256K)  965-0011-00  A4-6 B5 960-5007-00
CPU 256K)  965-0012-00  A4-6 C5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU 512K) 965-0119-00  A1.03 c5 960-7001-02
Voice 2 512K)  965-0015-00 4F 960-7001-02 Voice 0 aM 965-0132-00 ui7 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M -0133-00 021 960-5010-00
S B0 RS . Buo RN
Ispla - - B
TorFPUedo A"ez%eK 965-0016-00  A2-1 B5 960-5007-00 Dishiay Flead on Diaplay POE 520505500 ROM1 960-5010-00
&PU 236K]  965-0017-00  AD-1 c3 960-5007-00 sed on Dispiay -5055-00)
el BE Eh 4 e
oice -0020- Displ aM 965-0122-00 _ A1.05 ROM 0 960-5015-00
Sound 256K)  965-0018-00 7F 960-5007-00 spiay {04 on Beoiay PR 520-805501)
TiCme Machine Rocky & Bullwinkle & Friends
PU 128K)  965-0021-00  A2-4 B5 960-5006-00 12K)  965-013 A1.30 c5 960-7001-02
CPU 256K) 965-0022-00  A2-4 Cb 960-5007-00 Yo 3 e 013500 3 U17 960-5015-00
Voice 1 512K)  965-0024-00 6F 960-7001-02 Voice 1 2 o100 021 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 256K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
CPU 256K)  965-0046-00  A2-4 B5 960-5007-00 P 12K)  965-0143- A5.13 c5 960-7001-02
CPU 256K) 965-0047-00  A2-4 Cb 960-5007-00 V- ) Seelaaoo U17 960-5015-00
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 1 2 é 965-0145-00 U21 960-5010-00
Voice 2 512K)  965-0050-00 4F 960-7001-02 Sound 256K)  965-0146-00 U7 960-5007-00
Sound 256K)  965-0048-00 7F 960-5007-00 Display aM) © 965-0147-00  A5.10 ROM 0 960-5015-00
ABC Monday Night Football Last Action Hero
128K)  965-0031-00  A2-7 B5 960-5006-00 P 12K)  965-0148- A1.12 c5 960-7001-02
CPU 256K)  965-0032-00  A2-7 Cb 960-5007-00 V- ) Seelaa00 U17 960-5015-00
Voice 1 512K)  965-0034-00 6F 960-7001-02 Voice 1 2 é 965-0150-00 u21 960-5010-00
Voice 2 512K)  965-0035-00 4aF 960-7001-02 Sound 256K)  965-0151-00 u7 960-5007-00
Sound 256K)  965-0033-00 7F 960-5007-00 Display aM)  965-0152-00  A1.06 ROM 0 960-5015-00
R%bocop Tales from the Crypt
PU 256K)  965-0036-00  A3-4 B5 960-5007-00 P 12K) " 965-0157- A3.03 c5 960-7001-02
CPU 256K) 965-0037-00  A3-4 Cb 960-5007-00 V- 3 e 012500 U17 960-5015-00
Voice 1 512K)  965-0039-00 6F 960-7001-02 Voice 1 iy S p1e800 U21 960-5010-00
Voice 2 512K)  965-0040-00 4aF 960-7001-02 Sound 256K)  965-0160-00 u7 960-5007-00
Sound 256K)  965-0038-00 7F 960-5007-00 Display aM) ° 965-0161-00  A3.01 ROM 0 960-5015-00
Phantom of the Opera The Who’s Tommy
CPU 128K 965-0026-00 A3-2 B5 960-5006-00 P 12K) 6! 62- A4.00 5 960-7001-02
CPU 256K)  965-0027-00  A3-2 Cb 960-5007-00 G 1 3 e 018200 U17 960-5015-00
Voice 1 512K)  965-0029-00 6F 960-7001-02 Voice 2 4 965-0166-00 021 960-5015-00
Voice 2 512K}  965-0030-00 4aF 960-7001-02 Voice 3 4 965-0167-00 U36 960-5015-00
Sound 256K)  965-0028-00 7F 960-5007-00 Voice 4 4 965-0168-00 U37 960-5015-00
Sound 512K)  965-0164-00 07 960-7001-02
Back to the Future Display 4M)  965-0163-00  A4.00 ROM 0 960-5015-00
CPU 256K)  965-0041-00  A2-0 B5 960-5007-00
o, @ mwag oo @ gesgr®y  WIE Royal Rumble
oice -0044- -7001- CPU 512K)  965-0169-00  A1.06 c5 960-7001-02
Voice 2 512K)  965-0045-00 4aF 960-7001-02 Voice 1 SR g801e9-00 U17 960-5015-00
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4 965-0173-00 021 960-5015-00
O N e E
The Simpsons oun 0170-
EBH j2 sesgosiog A B 960 5006-00 Display AM 965-0170-00  A1.02 ROM 0 960-5015-00
el B Ern A sefere  Guns N'Roses
oice CPU 512K)  965-0175-00  A3.00 c5 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 ) 965-0178-00 U17 960-5015-00
Voice3  law  see0ido0o U3 980:5015:00
Checkpoint oice -0180- -5015-
o) g wemw M7 B mme s R EIE U SRINE
cry 2 oea-0134-00 % 900-5007-00 Display AM) © 965-0176-00  A3.00 ROM 0 960-5015-00
Voice 2 1M 965-0058-00 F5 960-5009-00 —
Sound 25 K; 965-0059-00 Fa 960-5007-00 Maverick
Display 512K)  965-0060-00  CP80 us 960-7001-02 CPU 512K)  965-0182-00  A4.04 c5 960-7001-02
el A pEhes o mas
olce a = = -
Teenage Mutant Ninja Turtles Voice 3 4M 965-0187-01 U36 960-5015-00
CPU 128 g 965-0061-00 A1.04 B5 960-5006-00 Sound 512K)  965-0185-00 u7 960-7001-02
ey O EERER MO & dRamR BB M R0ER me Bu 8RR
LR O — - -
oun = =
Display 512K; 965-0066-00  A1.04 us 960-7001-02 Mary Shelley’s Frankenstein *
512K) 965018800 A1.03 5 960-7001-02
Batman ey EENEE o g
CPU J28)  sesoner00  ATOS B5 960-5006-00 Voice 3 v 962019400 U6 960-2012:00
CPU 256K)  965-0135-00 A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 u7 960-7001-02
voed %Mé 962.0005°00 uir 960-5010-00 Deplay: (i) sce018900  Ato3 ROM 0 960-5015-00
Salnd o5 )K) ik S U7 288300780 Display AM 965-0190-00  A1.03 ROM 3 960-5015-00
spla’ . - -
spay Baywatch * (CPU Board 520-5003- 04)
i CPU 512K)  965-0195-00  A4.00 960-7001-02
Star Trek 25th Anniversary Voice 1 ) 962019600 3 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K)  965-0199-00 u7 960-7001-02
\S/gluC: 2 %’%/I k) ggg—gg;g—gg 831 88812889288 Display* 4M; 965-0200-00  A4.00 ROM 0 960-5015-00
Bound, R TR atoo é 920-5001-00 Display* aM 965-0201-00  A4.00 ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K)  965-0077-00  A4.08 c5 960-7001-02 Sy 2ARK) 88-0202°080 A2 8%, 880-7001-02
Voice 1 2M 965-0078-00 u17 960-5010-00 Voice 2 965-0204-00 u21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
Sound 256K)  965-0080-00 ur 960-5007-00 Display* 4 965-0206-00  A3.00 ROM 0 960-5015-00
Display 1M) 965-0081-00  A4.01 us 960-5009-00 Display* 4M 965-0207-00  A3.00 ROM 3 960-5015-00

|* Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster. |
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8emi-Conductors / Integrated Circuits (I.C.) / Relays Cross-Reference Table

APPENDIX B

W e g | EEL  wie coo b eow
R ATION, BLO DAMP DIODES AND/OR DIOD D
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
Diode 1N5401 112-0056-00 NTE5801 ECG5801 |276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 |ECG5804 |276-1144 SK9007
] Diode T6A10L 112-5006-01 NTE5812 |ECG5812 |-—-—-  |-—-—-
Diode FR302 112-5009-00  |NTE588 | ECG588 |- —-—- SK5014
Diode, Signal | 1IN914 112-5014-00 |-—-—- |-—-—- |-—-—>- |-—-—-
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |- —-— - |-—-—~- 276-066B |- —-—-
T1-3/4 GaAlAs) | 165-5100-00)
R DIOD
Diode 1N4742A 12v 112-0061-00 NTE142A |ECG142A |276-563 SK12v
Diode 1N4760B 68v 112-0062-00B | NTE5092A |ECG5092A |- — - —- SK68V
Diode 1N4764A 100v_ | 112-0049-00A | NTE5096A |[ECG5096A |- —-—- SK100V
Diode 1N5228 3.9v 112-0053-00 NTE5007A |ECG5007A |- —-—- SK3A9
2 Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A |ECG5013A | 276-561 SKB6A2
Diode 1IN5379 110v_ [ 112-0072-00  |NTE5157 |ECG5157 |- —-—- SK110X
Diode 1IN6267A 6.8v | 112-5011-00  |NTE4902 |ECG4902 |- —-—-  |-—-—-
Diode 1N4752A 33v_ | 112-5010-00A |NTE147A |ECG147A |- —-—- SK33V
Diode 1N4736 6.8v 1w | 112-5007-00 | NTE5071A |ECG5071A |- —-—- |- —-—-
DA OR - BN. PNP AND/OR SCR
FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |-—-—- |-—-—-
FET Trans. STP19NO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |-—-—-
FET Trans. VNO2N 110-0089-00 |-—-—- |-—-—- |-—-—=- |-—-—-
NPN Trans. 2N4401 110-0073-00 NTES85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48  |-—-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP | ECG123AP|276-2009 |- —-—-
3 NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 NTE288 ECG288 |-—-—- SK3434
PNP Trans. MJE15031 110-0103-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. MJES350 110-0072-00 NTE374 ECG374 |-—-—- SK9042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 |-—-—- SK3434
PNP Trans. TIP42 110-0068-00 NTE332 ECG332 |-—-—- SK9236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. TIP36C 110-0077-00 NTE393 ECG393 |-—-—- SK3961
SCR Trans. 2N5060 110-0074-00 NTE5400 |ECG5400 |276-1067 SK3950
SCR Trans. SCR2800B 110-0083-00 NTE5461-8 | ECG5461-8|-—-—-  |-—-—-
BRID A 2 B Comments:
DB3501 or .
4 BR (Present) CM3501 112-5000-00 For White Starl/O Bds., BR = 35 Amp @ 100v P.L.V.
NEL A Comments:
FRL-264 For PPB, Power Supply, & White Star I/0 Boards,
5 Relay D024/02CK | 190-5002-00 | B2l 54y DC 10 Amp DPDT
Relay DoGeodcy | 190-5001-00 E%rla?/zusscgcr:dg 'Amp 4 Pole DT
Appendix B: Semi-Conductors / ...

1

... Cross-Ref. Table




APPENDIX C

Production Start Date, Manual Part N2, ROM Size & Positions and
Jumper W6 Installed Notei (White Star Board System & S8.A.M. System Only*)

N CPU/Sound Board Sound U7 512K = Producti CPU/Sound Board Sound U7 512K
Game Name | Production | o5, s, g Boarg Game U210 1MB | 533 Gamo Name | giam base | CPUSound Board Game U210 1B
White Star | i Marual | CPU/Sound Board Voice ROMS: 8¢ Board Ige ar . |and Manual | CPU/Sound Board Voice ROMS:
Bd. System™ | part Nr. S2: || Beard System PartNr. | yt7 [ u21 | use | uar
For complete Appendix Information for Games Laser War 54 Elvis® QUG 04 4 8MB 8MB 8MB 8MB
through Batman Forever, see any Service Game Manual TheS - FBE(E)B%OSB -00
between Apollo 13 through Ripley’s Believe It or Not! € S0pranos
or on-line at our website www.sternpinball.com/parts.htm; % 780-5085-00 | SMB | 8MB | BMB | 8VB
also available on CD-R, 970-2003-00 (The Simpsons™ 56 NASCAR® JUL 05 8MB 8MB 8MB 8MB
Pinball Party, T3® and The Lord of the Rings™ ). 780-5086-00
Apollo 13 NOV 95 Not 57| Grand Prix SEP 05 8vB | 8MB | 8B | &wB
29| (A13) 780-5044-00 | “MB | 4MB | AMB | geq | N/2 780-5091-00
30 Golden FEB 96 4AMB 4AMB Not Not n/a | See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Eye 780-5042-00 Used Used Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
31 Twister APR 96 4MB 4MB Not Not @
780-5041-00 Used | Used Production | S.A.M. System CPU/Sound Board
ID4: Independ- | JUL 96 Not | Not Game Name e Boot EPROM U9
y a anua
32 ence Day 780-5045-00 AmB AmB Used | Used i 8.A.M. 8ystem npa” |\?.-u 965-BOOT-SAM (Programmed)
Space OCT 96 Not ™ .
33 4MB | 4MB | 4MB n/a World Poker Tour JUN 06 B-02  chksum LOC:
#]m - ;aE(;%o?m-oo N U,\Tetd 58| wPT) 780508800 | B | 21+ §Fe2s  Ug
34| Jhe otar wars AMB | 4MB 0! 0! nl/a The Simpsons™ APR 06 B-02 chksum LOC:
%"OEV -ISVSI Elg jﬁﬁ%ofﬁ'oo Uﬁetd Uﬁetd 59| Kooky Carnival 780-5090-00 | SMB | v21i $Fe25 U9
35| |he Lost ¥voria: AMB | 4MB 0! 0! nl/a ©Disney’s AUG 06 B-02 chksum LOC:
duressioPark__ 760-5053.00 Uﬁetd Uﬁetd 60| pirates of the Caribbean | 780-5092-00 | ®MB | v21+ §Fe25 U9
35| Jhe AMB | 4MB 0! 0! nl/a Famil Guy™ DEC 06 B-02 chksum LOC:
é;F"e;f K%’\-fg;‘ﬁ-oo Used U,\Tetd b 780509300 | SMB | v2ii gFe25 U9
g7 | Starship 4MB | 4MB | 4MB g n/a Spider-Man™ MAY 07 B-02 chksum LOC:
Toopers 760605500 Used 62 780500400 | BB | 21+ SFe5  Ug
iper Ni
38| i 780-5035-00 | 4MB | 4MB | 4MB | 4MB | n/a | Games 58 - current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
Lost In JUN 98 differ than White Star (previous Games 29 — 57); Disp. Controller Not Required.
39 Space 780-5060-00 4MB 4MB 4MB 4MB n/a
Godzilla SEP 98
40 780-5040-00 4MB 4MB 4MB 4MB n/a
South JAN 99
41 Park 780-5071-00 8MB 8MB 8MB 8MB W6
42| Harley- AUG 99 svB | sMB | sMB | 8MB | we

a | Davidson® 780-5067-01
42| Harley-David- | SEP 02
b | son®2nd Ed. 780-5067-10
42| Harley-David- | OCT 04
¢ | son® 3rd Ed. 780-5087-00

8MB 8MB 8MB 8MB W6

8MB 8MB 8MB 8MB W6

| Xiame 780506801 | BB | 8MB | svB | avB | we
43| NFL T s | VB | awB | evB | awB | we
“|Shootour | 7a0sorvor | OMB | avB | av | G | ws
45| Hion Roller 1 BN Ot 00| BVB | ovB | awB | svB | we
46| Bustn M era0o | SMB | 8MB | 8vB | svB | we
47| MONOPOLY® | SEPOL _ | v | avB | awB | & | we
48| Playboy P2 0| &MB | 8vB | 8vB | svB | we
40| Fotoon | %a0s0as0| BMB | BuB | avB | O | we
50| The Simpsons» | JAN 03 8VB | 8vB | 8MB | svB | We

Pinball Party 780-5077-00

T3®@: Rise of MAY 03
the Machines™ | 780-5079-00

51 8MB 8MB 8MB 8MB W6

The Lord of NOV 03

the Rings™ 780-5080-00
Ripley’s Believe | APR 04

53| jtorNot® | 780-5081-00 | 8MB | 8MB | 8B | 8MB

+ Additional Information for Installed Jumper (above games 41-51):

e Installed W6 so 8MB ROMS can be utilized. See the CPU/Sound Board

Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game

Manual. Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM

Name, Size, Part Numbers, USA Version & Checksum and Board Locations).

52 8MB 8MB 8MB 8MB

Production Start ... Appendix C:
... Installed Note 1



APPENDIX D
Board Type (White Star Board System* Only) Table

Appendix
1

D:

Game Elioper 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO
Name PP Driver Stereo upply Display Controller | Transmitter | Receiver | Application
520508000 | son-s1a7-00 | 013600 | seosranon | SO0 | seosossor | 2051240 [ 20512500 | S8y Tiouh |
Apollo 13 ) Light Boards 520-5130-01, -04 & -05 Magnet Interface,
Niscellaneous  7.Segment Display & Light Bd. 520-5130-06 Magnet Driver  £=12y Board
) Board 520-5130-02 Switch Membrane Board 520-5130-03
| 0 [ w0510 | seosim00 | seostmnoo | SRR | sensossor | ST | 0TREe8 | Se et
olden tye Miscellaneous Light Boards Mag. Processor X2 Driver Bd.  Relay Board
PC Boards: 520-5128-05 through -08 520-5143-00 520-5010-00
GAMES HEREON NO LONGER REQUIRE THE FLIPPER BOARD WITH THE WHITE STAR BOARD SYSTEM™
Game 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver Mono upply Display Controller ] Transmitter | Receiver | Application & App.
Twicter 520-5137-01 | 520-5136-10 | 520-5138-00 | J20090%00 | 520-5055-01 | §20.512400 | 220-5135:00 | &-Ball Trough
ste Miscellaneous Light Boards Mag. Drv. Bd.  Relay Board
PC Boards: 520-5145-01 through -07 520-5143-00 _ 520-5010-00
Independence | 520-5187-01 | 520-5136-10 ﬁszo-sws—oo R Do | 520-5055-01 | S2O31EE00 | 2203130 | ver Uip-rape:
Day (ID4) Miscellaneous Light Boards Servo Mtr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 Long Hop or1o | Long Hop opPTO Enter
Sonco Ja R S20:5137:01 | 520513610 | 520-5138-00 X o | 520-5055-01 | S2031EL00 | S203TER0 | ver Up-rape:
P Miscellaneous  2X 7-Segment Display Board
PC Boards: 520-5153-00
oS | 520515701 | 520513610 | 520519900 | RS0 | soocnesor | S20oakes | 2oeizatg | 45 Town
ars Trilolg
- Mlscellaneous Relay Board
Special 4. Boards: ___520-5010-00
520-5052-00 520-5124-00 520-5125-00 4-Ball Trough 20-5162-
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | 135’ 33 Dots _520-5055-01 | SLOR'SETE  Single OPTO _over Up-Kioker S.Sé’oi_ 6200
orla: J.F. MiscellaneousP DC Relay Bd. Shaker Mtr. Bd. ensor on
C Boards: 520-5066-00  520-5065-00 Snagger Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5155-00
The X.Fil 520-5137-01 | 520-5136-10 | 520-5138-00 | {35\ 35 Dots | 920-5055-01 | Single OPTO | Single OPTO |over Up-Kicker 3 Pos. Motor
ARSI \iiscellaneous 520-5082-00 | 520-5083-00 | File Cabinet St
File Cab.
PC Boards: Long Hop opto | Long Hop opTO Enter Motor
Starship 520-5137-01 | 520-5136-15 | 520-5138-00 | o5 20a,00 | 520-5055-02 g%%g‘gﬁ?g g%ﬂ’;,g‘g%‘?g O‘{,‘Eral'j; rough,
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 L/R Orbit
Boards: 520-5166-00 Long Hop opto | Long Hop opto | Lane Enter
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Viper Night |, 520-5137-01 | 520-5136-16 | 520-5138-00 | 35353 ois | 520505503 | Single GPTO | Single OPTO | over Up-Kioker
Drivin’ Miscellaneous  Relay Board 520-5082-00 | 520-5083-01 Jump Ram
PC Boards: 520-5010-00 Long Hop opto | Long Hop oPto P P
520 5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Lost In Space v 2219800 | 126 X'32 Dots | 920905503 | 'al OPTO | Dual OPTG |over Up-Kicker
Miscellaneous  Relay Board
PC Boards: 520-5010-00
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Godzila 520-5137-01 | 520-5136-16 | 520513800 | 0095500 | 520505503 | FEPGHY | YSOLH | bl Troueh,
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 515-0173-00 | 515-0174-00 | 5-Ball Trough
South Park 20213701 | 520513616 | 520-5138-00 | S500%8%0 | 520505508 | YSOGH0 | YSOGHD | Sbal Tigueh
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto [ Long Hop opto | Trough Enter
Harey e | 520513701 |.2582138:38, | 520-5138-00 | PEPRSN. | 520505508 | YOLUHY | FEPLEHE | overUp-acker
avidason - - il
1st-3rd* Mlscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 Motorcycle
Editions | PC Boards:  520-5010-00 _ 520-5065-00 _ 520-5146-00 Long Hop opTo | Long Hop opTo Enter
. 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
Striker 520-5137-01 | 520-5136-16 | 520-5138-00 | {35032 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker] 339:0152-00
NFL) Y G N el o ukonwYs sal | 500.5082.00 | 520-5083-01 | Goalie Under- | _Sensor on
PC Boards: 520-5066-00 520-5010-00 _ 520-5146-00 BRI (Rl alesRelar] IRte N sl XYt AR N il BCe\dideliels
Sharkey's | 520513764 | 5205136-64 | 520-5138-00 | FEOPPH0N 520505503 | YoLUHY  FIPUHE e Up Rekr] 33063 et
Shootout MiscellaneousP Relay Board  Sol. Exp. Bd. Sensor on
Boards: 520-5010-00 __520-5192-00 ?-Ball Motor
520-5052-00 515-0173-00 515-0174-00 4-Ball Trough - -
520-5137-01 | 520513616 | 520-5138-00 | 3555 Dots | 520-5055-03 | ‘Dijal PTG Dual OPTO _over Up-Kioker| 33931999
CH:igh Roller I_520-3082-00 L520-a083-01 dBa”FIQ_OCIktt Slgnslort ton
asino 0Ng HOp OPTO | LONG HOP OPTO [ under Roulette ouletie
Miscellaneous Dot Display (5X7) in Slot Mach. JoruK ONLY> Sol- | 550.5196-00 | 520-5195-00 | Up/Dn Ramp yheel
PC Boards 520-5197-00 520810200 | 3-Pos. OPTO | 3-Pos. OPTO | in Slot Mach. otor
Austin 520-5137-01 | 520-5136-16 | 520-5138:00 | 003700, | 520505508 | YOREHE | TEPLETE | over Up iaker| 520-5212-00
Powers™ MiscellaneousP Relay Bd. (X3) for UKONLY> Sol- | 550.5082-00 | 520-5083-01 | Time Machine | onrene sy
Boards: 520-5010-00 oo arangn ] Long Hop opto | Long Hop opto Ramp OPTO on SpintMe
520-5137-01 | 520-5136-16 | 520-5138-00 | 3205095400 | 520-5055-03 | PEILZR | PEILEHD | ovBalj Trough.
MR \iiscellaneousP DG Relay Bd.  Mini-Dot Display (3 by 5X7) Jor WK ONLY> Sor. | 520-5218-00 | 520-5210-00 Bank
Boards: 520-5066-00 520-5197-00 (Electric C° Sign) oaneo ] 4-Pos. OPTO | 4-Pos. OPTO Door

Table continued on the next page.
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Type Table



APPENDIX D
Board Type (White Star Board System* & 8.A.M. 8ystem** Only) Table

Game 1/0 Power | CPU/Sound |Disp. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver (old & new) upply Display Controller | Transmitter | Receiver | Application | & App.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 5205136-16 | 520-5138-00 | 135555 ots | 520-5055-03 | Dial OPTO | Dual OPTO |over Up-Kioker
Miscellaneous DC Relay Bd. Relay Bd. for UK ONLY> Sol-
PC Boards:  520-5066-00 _ 520-5010-00 o a0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 5002-
RollerCoaster 520-5137-01 | 520-5136-16 | 520-5138-00 | 155°% 32 Dots fsi?(-igff-gﬁ Dual OPTO | Dual OPTO | over Up-Kicker ;‘%‘:p?ﬁ%é?%ﬂot
ycoon Mlscellaneous DC Relay Bd. Mini-Dot Display (3 by 5X7) or >Sol- § 500-5082-00 | 520-5083-01 |Behind 1-Bank | Switch Detec
BT I T N I T M T T ey e <o e ° | Long Hop opTo | Long Hop opo | Drop Target J on Wheel Spin
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gnﬁpsonsm 520-5137-01 | 520-5136-16 | 520-5138-00 | 158X 35 Dots | 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicﬁer
Pinball Miscellaneous ~ LED Bd. Color Dot Display (4 by 5X7) [EeASaieaD
Party PC Boards:  520-5219-00 520-5225-00 (TV et e
i 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gorminator® ) 520-5137-01 | 520513616 | 520-5138-00 | 13535 Dois | 520505508 | HalGPTO | Dual OPTO | over Up-Kioker
Rise of the  FYIRWHERIEIIN forUK ONLY 39¢] 515-7307-00 | 515-7308-00 | TXCannon
Machines PC Boards 520-5088.01 | Single OPTO | Single OPTO Trough
New 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 6746-
The Lord 520-5137-01 | 590.5300-00 | 520-5138-00 | 138 X35 Dots | 520-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker (3\9&27{‘,2,?2)
Rings™ VIR LT (R =i ol Joi= BN o1 YO R YT SN TN SIII g o UK ONLY 444} 515.7307.00 | 515-7308-00 |Orthanc Tower] 500-6747-00
PC Boards: 520-5242-00 _ Amplifier PCB 520-5239-00 o-s068.01 | Single OPTO | Single OPTO Trough (Black Rec.)
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6775-00
Ripley's 520-5137-01 | 520-5300-00 | 520-5138-00 | 135’35 Dots | 520-5055-03 | DialOPTO | Dual OPTO | over Up-Kioker| OPTO Trasovr
or Noti® YN e S oY L Il ok oLy a3« 520-5234-00 | 520-5234-00 | variTarget | 520:5285-03
PC Boards: X3 Dot Display  Amplifier PCB 520-5239-01 20 .01 3-Pos. OPTO | 3-Pos. OPTO 9 X3 Aux. Drvr
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 520-5300-00 | 520-5138-00 | 383’35 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker
Elvis® ; for UK ONLY <4<
Miscellaneous 'Aux. Driver Bd.
PC Boards: 520-5068-01
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
The 520-5137-01 | 520-5300-00 | 520-5138-00 | 178 X35 Dots | 929-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker
Sopranos®™ Miscellaneous for UK gﬁ';;;;‘
PC Boards: 520-5068-0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 6775-
NASCAR® 520-5137-01 | 520-5300-00 | 520-5138-00 | 138535 Dojs | 520-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker| 33%:8778:00
CUCHINDESII Miscellaneous  520-5235-03  OPTO Transmitter / Receiver [RESainmd (Qty. 16)
PC Boards: x3 Aux. Drvr  Amplifier PCB 520-5239-01 520-5068-01 Switch Detect.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough -6775-
crand P w2510 | 520-5300-00 | 520-5138-00 | S20808300, | se0-s055-08 | $IE0L00 | 1501400 | Bl Trouon | sa0-6775-00
Miscellaneous ~ 520-5235-03  OPTO Transmitter / Receiver [aAgitadnml (Qty. 16)
PC Boards: X3 Aux. Drvr  Amplifier PCB 520-5239-01 20-5068-01 Switch Detect.
Game 1/0 Power CPU / Disg. Power | Dot Matrix | Dual OPTO | Dual OPTO | Dual OPTO OPTO Transceiver
Name Driver** Sound** upply Display | Transmitter | Receiver | Transceiver Miscellaneous
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00 520-5251-00 'U’ 1/per PCB
TWOchrIgMPoker Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough 45\%9\,'?;17 5P-a(1)i95 Jail Bars Up Ace/Hgle Mech
(WPT) Miscellaneous 520-5254-00 ~ 520-5250-14  520-5239-01 | 520-5247-00 | 520-5248-00 @ty 8) 520-5252-04 U’ 4/per PCB
PCBs : 50V Ste Drv__14Lep 5X7 Disp. PTO Al Ace/Hole Mech | Ace/Hole Mech Drop Targets 4- & é Banks
The 520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 520-5263-00-ASY
SimﬁsonsTM Back Door Back Door Cabinet Rear | 128 X 32 Dots éoin -Drc-)
00 Miscellaneous  515-5742-00 500-6700-00 (Qty. 11
Carnival PCBs : _Shaker PCB __Relay (incl. Wiring + Conn.)
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00
ng?ney S Backbox Backbox Backbox 128 X 32 Dots J 4-Ball Trough | 4-Ball Trough | 500-6775-00
of the” Miscellaneous 520-5239-01 511-5024-03 5 Switch Pairs
Caribbean PCBs : _OPTOAmp.(X3) _ Relay (incl. Wiring + Conn.) (Qty. 10)
520-5238-00 : H-E-A-R-T LED PCB
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | S2E775:00 | 520.5052.01 'U' 1/per PCB
Famlly Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6) Drop Target 1-Bank
Guy™ Miscellaneous 520-5239-01  520-5261-00  511-5042-01 500-6775-01 .
PCBs : _OPTOAmp.(X2) _Stepper Motor _Trgt. Sensor (X2) 1 Switch Pair 5206’%52.‘%}, é{ f_/ grr]f CB
511-5046-00 : Mini Playfield Lamp PCB Qty. 2) p farg
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | 0677500
Spider- Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6)
™ -
an Miscellaneous  520-5239-01
PCBs : OPTOAmp.(X2)
Board Appendix D:
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APPENDIX D

Board Type Table
Game Name Flipper Sound Power Supply Display X-Digit
52675'335_00 Master: 520-5004-00 plus:
o Laser War 2-Flipper replaced with: 520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric
Board Not Required 5’50_5002_02' 520-5006-00 (Qty. 2): 7 Digit Numeric
520-5005.01 wes ot used. 520-5007-00 (Qty. 1): 4 Digit Numeric
. ?ecre;[j S?_\rl\llice 5 %-Elitpé)er_ |
e |orpedo e oard Not Require
oIb = 2-Flipper 520-5000-00 7 Digit AlphalNimere Combined
e Time Machine Board Not Required
o Playboy 35th Anniversary * 520-5033-00 520-5002-02
. ARBLC): Monday Night Football * 2-Flipper
¢ 1ODOCOP *only for 100 games of 520-5030-00
« Phaniom of the Opera A 16 Digit Alpha/Numeric Combined
® Back to the Future G h
o The Simpsons ABC Mon. Night Football) 520-5002-03
Game Flibper Qound Power Dot Matrix Displa OPTO OPTO OPTO
Name PP Supply Display Controller Transmitter Receiver Apllication
. %heckpoint
» Teenage
_I\ljlurtt?n?Ninja 220800203 520-5042-00
urtles - -
= Balman 520-5047-00 128 X 16
e star Jrex 520-5033-00
. 2oth Anniv. 2-Flipper 520-5050-01
e Lethal
Weapon 3
e Star Wars 520-5047-01
« Rocky & Bull-
winkle & Friends 520-5050-02 520-5055-00
e Jurassic Park 5232%%70%90
e Last Action 520-5070-00 520-5052-00
Hero 2-Flipper 520-5050-03 128 X 32
¢ Tales from
the Crypt 520-5076-00 520-5047-02
. $he Who's 3-Flipper
ommy N i
o WWF Royal 520-5070 / 5080 -00 520-5077-00 520-5055-01
Rumble 4-Flipper (2X2)
: guns N 520-5076-00
oses - -
; 3-Flipper " " 520-5102-00 520-5103-00 ‘ Paddle Boat
* Maverick 520-5050-03 Single OPTO | Single OPTO | Wheel Enter
 Mary Shelley’s |  520-5076-00 520-5077-00
Frankenstein 3-Flipper 520-5047-03 52109'2(;(72;‘00 520-5092-01
« Baywatch 520-5070 / 5080 -00 520-5124-00 520-5125-00 5-Ball Trough
4-Flipper (2X2) | 54 5106.02 Single OPTO Single OPTO | over Up-Kicker
e Batman 520-5076-00 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper Single OPTO Single OPTO over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
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Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table

APPENDIX E

Typical Coil Diode 1N4004 unless noted otherwise (Diode Top = above lugs next to windings; Diode Below (Bottom) = under lugs opposite of windings).

STANDARD COILS (TYPICAL APPLICATIONS)

LARGE_COILS (FLIPPERS & SPECIAL APPLICATIONS)

Fes ()

(¢RIl Res (Q SPI Part Number and Comments Ga.-Turn SPI Part Number and Comments
20-400| 1.0 Q | 090-5021-use: -00 Diode Top 21-900 Q | 090-5020-use: -01 3-Lugs + 1N4004 & 1N5404 Diodes
22-500| 1.7 Q | 090-5017-use: -00 Diode Top |-10 Diode Top <BROWN><RED>.
22-600| 22 Q | 090-5017-use: -0B Diode Below // -0T Diode Top 22-750 / 958 8 090-5011-use : -00 DUAL WND COIL // 3-Lugs Diode x2
23-700| 3.1 Q | 090-5022-use: -0B Diode Below // -0T Diode Top 30-2600 .
23-750| 34 Q | 090-5019-use: -00 Diode Top 22-900] 345 Q | 090-5020-use : -20T Diode Top <YELLOW> //
23-800| 36 @ | 090-5001-use: -0B Diode Below // -0T Diode Top // | -20-ND No Diode

| -NL No Lugs 11" Leads // -ND No Diode | 22-1080| 4.2 Q [ 090-5032-use: |%E|i_ [r\)i Bg'loév // 0T D. Top <YEL-GRN>
. -NL No Diode
23-840| 4.0 Q | 090-5005-use: -00 Diode Top :
23.5-765| 36 Q | 090-5037-use: -03 Diode Top 23-6220 / 7%3 g 090-5006-use : -00 DUAL WND COIL // 3-Lugs Diode x2
24-900| 50 Q | 090-5002-use: -02 Diode Top /-10 No Lugs 14" Leads 30-2600) /> :
24-940| 55 Q | 090-5036-use: -0B Diode Below // -0T Diode Top 23-700 / 8%.2 8 090-5013-use : -00 DUAL WOUND COIL // Diode Top |
| use 090-5051-01 No Lugs 11" Leads 30-2600 5.
25-1240| 9.3 Q | 090-5034-use: -00 Diode Below 23-800 / g(z).g Q| 090-6012-use: -00 DUAL WOUND COIL / Diode Top |
26-1200/ 10.3 Q | 090-5044-use : -0B Diode Below // -0T Diode Top // 30-2600| 0.
|-NL No Lugs 11" Leads / -ND No Diode 23-900] 4.05 Q 090-5020-use : -30 Diode Top <GREEN>
27-1300] 142 Q| 090-5003-use : -0T Diode Top 23-1100] 51 @ | 090-5030-use: -0T Diode Top <ORANGE>
27-1400] ,, . o | 090-5015-use : -00 Diode Below | -ND No Diode
27-1400| 511-5031-00 Special App.: No Diode /Lugs + Conn. | 23-1200| 7.1 Q | 090-5008-use: -00 Dgode Top <BLACK>
27-1500] 16.3 Q | 090-5004-use : -0B Diode Below // -0T Diode Top 23-1500] 44 Q | 090-5062-use: -00 D!Ode Top <BLUE>
29-2000] 336 090-5016-use : -00 Diode Top 24-1570] 95 @ 090-5025-use : -00 D{ode Top <BLUE>
LARGE. MEDIUM & MINI COILS ( MAGNET APPLICATIONS 25-1400 Q | 090-5067-use: -0T D!Ode Top <RED>
20.5-480| 29 Q | 090-5064-use: -02 No Lugs or Core; 14" Leads / Large | 25-1600 Q | 090-5068-use: -0T D!ode Top <WHITE>

22.650| 43 Q | 090-5042-use: -00 No Lugs or Core; 6" Leads // Large | 25-1800] 13.8 Q | 090-5041-use : -0T Diode Top <BLUE-GREEN>

|-01 No Lugs or Core; 12" Leads // Large NI COILS (R RIP APP ATIO

24-780| 80 Q | 090-5061-use: -00 No Lugs orCore; 6" Lds. / Medium | 27-950 Q | 090-5046-use: -01 Diode Top
20-1000] 15.2 Q | 090-5059-use: -00 Lugs + Diode + Magnet Core / Mini | 28-1050| 11.5 Q | 090-5046-use: -00 Diode Top
31-1500/52.0 @ | 090-5054-00: Straight Lugs + Diode + Mag Core // Mini| 27-880 Q 500-6976-01 No Lugs or Diode +6" Leads & Conn.
Plonse Noto: On ual 090-5055-0 : ° ugs +D|ode + Magnet Ce //Mini | 34_590 Q | 090-5010-use : -00 Diode Top

ease Note: Ohm values may vary +/—-. epending on meter calibration. _ 00 y 01 includes Flap & Screw <YELLOW>
Ordering Note: Coils typically should not come with Coil Sleeves. IF A SLEEVE | gg 1 ggg gg g o 03:)553216 01 . -0B Diode BZ low // -0T Diode To
EXISTS, ensure it is the correct sleeve for the application usage. For the correct Coil = - 51'5 61 1'6’%%‘ use 515-# to include mounting & armature brackets
Sleeve, refer to the Game Assembly Drawing the coil exists on and order separately. (515-6110-00) .

| 33-1590/59.0 @ 515-6916-00 : includes brackets <WHITE>

Flipper Coil (White Star Board System* Only) Table

N2 of FLIPPERS FLIPPERS no E.O.S. Switch
GAME NAME Flippers SPI N2/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
* Note: For complete Appendix Information for Games Laser War through Batman Forever, see any Service Game Manual between Apollo 13 through
Ripley’s Believe It or Not!; or order CD-R, 970-2003-00 (The Simpsons™ Pinball Party, Terminator® 3 and The Lord of the Rings™ ).

pollo 2 | po 1 ont el RN SAME Not Used Not Used
Golden 2 | oo to0320T SAME Not Used Not Used

. 090-5020-20T 090-5032-0T
Twister 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
ID4: 090-5032-0T 090-5020-30
Independence Day 3 22-1080 -YEL-GRN- SAME Not Used 23-900 -GREEN-
Space 090-5032-0T 090-5020-20T
Jam + 2 22-1080 -YEL-GRN- | 22-900 -YELLOW- Not Used Not Used
The Star Wars Trilogy - 090-5032-0T
Special Edition * 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lost World: 090-5032-0T
Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
X Bies s S o oo e RN SAME Not Used Not Used
Starship 090-5030-0T 090-5032-0T
Troopers + 3 23-1100 -ORANGE- SAME Not Used 22-1080 -YEL-GRN-
Nioht Drivin’ ¢ 2 | 231100 ORANGE- SAME Not Used Not Used
Lost In 090-5030-0T 090-5032-0T
Space + 2 23-1100 -ORANGE- | 22-1080 -YEL-GRN- Not Used Not Used
Godzilla + 2 | pptpegvea TN SAME Not Used Not Used
South 090-5030-0T
Park 2 23-1100 -ORANGE- SAME Not Used Not Used

+ Coil Part Numbers ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side);
Coil Part Numbers ending with a "B" signifies the Diode is on the bottom of the lugs.
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APPENDIX E
Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table

NE of FLIPPERS w/E.O0.S. Switch FLIPPERS no E.O.S. Switch
GAME NAME Fippers| SPNe/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® 1 and 090-5032-0T 090-5030-0T
1st through 3rd Editions 2 22-1080 -YEL-GRN- | 23-1100 -ORANGE- Not Used Not Used
Striker Xtreme 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used
(NFL) + 22-1080 -YEL-GRN- | 23-1100 -ORANGE- | 23-1100 -ORANGE-
Sharkey's 090-5030-0T 090-5030-0T
Shootout + 3 23-1100 -ORANGE- SAME 23-1100 -ORANGE- Not Used
High Roller 090-5020-20T 090-5032-0T
Casino + 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
Austin 090-5020-30 090-5030-0T
Powers™ + 2 23-900 -GREEN- | 23-1100 -ORANGE- Not Used Not Used
090-5032-0T 090-5062-0T
MONOPOLY® 3 221080 -YEL-GRN- SAME Not Used 23-1500 -BLUE-
090-5030-0T
Playboy 2 23-1100 -ORANGE- SAME Not Used Not Used
RollerCoaster A 090-5032-0T SAME 090-5067-0T 090-5068-0T
Tycoon™ + 22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-
" 090-5032-0T 090-5030-0T
The Si - (Sivith 22-1080 -YEL-GRN- SAME e Eeee 23-1100 -ORANGE-
bl Pars : «+ The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
nball Party t Flipper | pr. At. Style Flipper ** 090-5020-20T 090-5041-00T 090-5025-00
no E.O.S.” Switch):
Bats) |( 22-900 -YELLOW- | 25-1800 -BLU-GRN- |  24-1570 -BLUE-
Terminator® 3: 090-5032-0T
Rise of the Machines™ + 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lord 090-5020-20T
of the Rings™ 2 | 22-900-YELLOW- SAME o e o UEEe
Ripley’s 090-5032-0T 090-5067-00T
Believe It or Not!® + 3 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-
: 090-5020-20T 090-5020-30
The Sopranoss" 2 22-10(?8065-33E2L-?(;-RN- SAME Not Used Not Used
090-5030-0T
NASCAR® and [NDSE] + 2 23-1100 -ORANGE- SAME Not Used Not Used
Grand 090-5030-0T
Prix + 2 23-1100 -ORANGE- SAME Not Used Not Used
TI?I Part Numbers endiwnh a'T S|gn|f|es the Diode is on thetﬁ of the I?on the c%wmdys:de) Coil Pan Numbers endlng with a B?nmes thelD?;zmltr?olm?ftlheli X
%%  SA M System Games DO NOT REQUIRE DIODES. If you use a coil from your stock which has a dlode remove |t 0NLY FOR S. A M. System Games.
World Poker Tour™ 090-5032-ND 090-5030-ND
(WPT)#* 4 1221080 [NO DIODE ] SAME 23-1100 [ NO DIODE ] SAME
Qs Lirates of the 2 |2319007] NG DIODE ] SAME Not Used Not Used
090-5030-ND SAME 090-5062-ND
Family 8 Norm. | 23.1100 [ NO DIODE ] 23-1500 [ NO DIODE ] NEEEEE
T™ s - 01.
v 2 Mini 279%05[%?)(&6\‘35 SAME
Spider- 090-5032-ND 090-5032-ND
Man™ #* 3 22-1080 [ NO DIODE ] SAME i Deze 22-1080 [ NO DIODE ]
Coil Cross-Ref. Guide Appendix E:
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APPENDIX E

Generic Coil Cross-Reference Guide § 1

Flipper Coil Table § 1+

FLIPPERS w/E.0.8. Switch

FLIPPERS no

E.0.8. 8witch

22-900 -YEL-YEL-

NE of
GAME NAME Elppore | SPI N° / GAUGE-TURNS / Color OPI N° / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Laser War ¥ 2 22(3?265103?(;:3200 SAME Not Used Not Used
Secret Service § 3 23(_)3865/0??3_'2&0 SAME Not Used 23(_)3865/0??3_'%)00
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley ¥ 3 22750 / 30-2600 23-700 / 30-2600 Not Used 23-800 / 30-2600
Time Machine ¥ )] 2o a0 oe00 SAME Not Used Not Used
i These coils are dual-wound.
Playboy 35th Anniversary )] 99900202002 SAME Not Used Not Used
ABC Monday Night Football #+ D) 090-5020-02 SAME Not Used Not Used

11 A very small % of these games used a
addition of the 1N5404 Diode on the (-

090-5020-20

2) coils which was used in the Deger Design.

coil which used a proto-type Solid State Flipper System. The two

types of coils both are 22-900 coi

Is; the only difference is the

23-900 -GRN-GRN-

Robocop )] 22900 022D SAME Not Used Not Used
Phantom of the Opera 2 22_%%%'?3%?_’_%%'__ SAME Not Used Not Used
Back to the Future 2 2900 02020 SAME Not Used Not Used
The Simpsons ) 22905 02020 SAME Not Used Not Used
Checkpoint )] 92300 Va2 SAME Not Used Not Used
— 090-5020-30
Teenage Mutant Ninja Turtles 2 23-900 -GRN-GRN- SAME Not Used Not Used
Batman 2 | s o BN, SAME Not Used Not Used
: 090-5020-30
Star Trek 25th Anniversary 2 23-900 -GRN-GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 | 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- Not Used Not Used
Lethal Weapon 3 2 | 231700 DR ORG. SAME Not Used Not Used
Star Wars 2 | jyioenou3a 0. SAME Not Used Not Used
Rocky & Bullwinkle & Friends 0 23-838:%)§3:%)RN- SAME Not Used Not Used
Jurassic Park 3 090-5020-30 SAME T 090-5030-00

23-1100 -ORG-ORG-

Appendix E:
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APPENDIX E
Flipper Coil Table

o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Flippers SPI N2 / GAUGE-TURNS / Color 8P1 N2 / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | 3000 0N SAME Not Used Not Used
090-5032-00 090-5041-00
Tales from the Crypt 3 22-1080 -YEL-GRN- SAME Not Used 25-1800 -BLU-GRN-
: 090-5020-30 090-5041-00
The Who's Tommy 3 23-900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 4 | 22.1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
, 090-5032-00 090-5030-00
Guns N’ Roses 3 | 221080 -YEL-GRN- SAME 23-1100 -ORG-ORG- Not Used
. 090-5032-00 090-5032-00
Maverick 3 22-1080 -YEL-GRN SAME Not Used 22-1080 -YEL-GRN-
, : 090-5030-00 090-5030-00
Mary Shelley’s Frankenstein 3 23-1100 -ORG-ORG- SAME Not Used 23-1100 -ORG-ORG-
Bavwatch a 090-5030-00 090-5020-30 090-5025-00 090-5030-00
yw 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- | 24-1570 -See Note- | 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 3 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used 23-900 -GRN-GRN-
090-5032-00
Apollo 13 0 221080 -YEL-GRN- SAME Not Used Not Used
Golden Eye 2 | o ineh i N SAME Not Used Not Used
: 090-5020-20 090-5032-00
Twister 2 22-900 -YEL-YEL- | 22-1080 -YEL-GRN- i L o L
. 090-5032-00 090-5020-30
ID4: Independence Day 3 | 22-1080 -YEL-GRN- SAME ey 23-900 -GRN-GRN-
090-5032-00T 090-5020-20T
Space Jam { 2 | 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 090-5032-00T
Special Edition * 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
. - 090-5032-00T
The Lost World: Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
: 090-5032-00T
The X-Files + 2 221080 -YEL-GRN- SAME Not Used Not Used
Starship Troopers ¥ 3 23.?3805%538%FRG SAME Not Used 22(1)83050\?5LOOGTRN
Vioer Nioht Drivi 090-5030-00T
iper Night Drivin’ ¥ 2 23-1100 -ORG-ORG- SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space f 2 | 231100 -ORG-ORG- | 221080 -YEL-GRN- Not Used Not Used
. 090-5032-00T
Godzilla ¥ 2 221080 -YEL-GRN- SAME Not Used Not Used
South Park f 2 | o R R SAME Not Used Not Used
Harley-Davidson® t and 090-5032-00T 090-5030-00T
Harley-Davidson® 2nd Ed. + 2 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
. 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) f 3 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- | 23-1100 -ORG-ORG- Not Used
, 090-5030-00T 090-5030-00T
Sharkey’s Shootout 3 23-1100 -ORG-ORG- SAME 23-1100 -ORG-ORG- Not Used
. : 090-5020-20T 090-5032-00T
High Roller Casino 2 22.900 -YEL-YEL- 23-1080 -YEL-GRN- Not Used Not Used
: 090-5020-30 090-5030-00T
Austin Powers™ 2 23-900 -GRN-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
090-5032-00T 090-5062-00T
MONOPOLY® ¥ 3 | 22-1080 -YEL-GRN- SAME Not Used 23-1500 -BLU-BLU-
Playboy 2 | 3 R R SAME Not Used Not Used
- 090-5032-00T 090-5067-00T 090-5068-00T
RollerCoaster Tycoon™ 4 | 22-1080 -YEL-GRN- SAME 25-1400 -RED-RED- | 25-1600 -WHT-WHT
* 090-5032-00T 090-5030-00T
(56 ith |_22-1080 -YEL-GRN- SAME Not Used 23-1100 -ORG-ORG-
The Simpsons™ Pinball Party g b * The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Flipper | Upr. Rt Style Flioper * 090-5020-20T 090-5041-00T 090-5025-00T
Batg) |(no E.O.S. Switch): 22-900 -YEL-YEL- | 25-1800 -BLU-GRN- | 24-1570 -See Note-
Terminator® 3: 090-5032-00T
Rise of the Machines™ + 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
H o 090-5020-20T
e Lord of the Rings™ + 2 22:900 -YEL-YEL- SAME Not Used Not Used
Ripley’s 090-5032-00T 090-5067-00T
Believe It or Not!® 3 | 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-RED-

+ Coil Part N°s ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part N°s ending with a "B" signifies the Diode is on the bottom of the lugs.

Coil Cross-Ref. Guide Appendix E:
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APPENDIX F
Motor Specification (White Star Board System* Only) Table

Game Name | Function 8pecifications | Part Numer

Rocket Bowman Motor 24VAC 515-6383-00

Up/Down Movement 60Hz 3W 6 RPM CCW incl. Connector

Apollo 13 Moon Unit Multi Products Motor 24VAC 515-6487-00

Rotational Orbit 50/60Hz 3W 6 RPM CCW incl. Connector

Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

Satellite Bowman Motor 24VAC 515-6528-00

Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW incl. Connector

Spinning Disc Multi Products Motor 24VAC (041-5026-00) 515-6347-00

Twister with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector

Backbox Fan Multi Products Motor 24VAC (041-5052-00) 515-6531-00

(Tornado Wind) 50/60Hz 3W 3600 RPM CW incl. Connector

. Alien Head Servo Motor 041-5045-00

ID4: Independence Day Open/Close Movement (94322) MOTOR ONLY
SPACE JAM (NO MOTOR USED)

. } X-Wing Bowman Motor 24VAC (041-5058-00) 515-6383-01

The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW incl. Connector

Snagger & Center Link Multi Products Motor 20VDC (041-5059-03) 515-6715-03

The Lost World: Lift Up/Down Movement 9 RPM Non-Directional incl. Connector

Jurassic Park Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

The X-Files X-File Cabinet Multi Products Motor 20VDC 041-5057-00

Lift Up/Down Movement 9 RPM CCW MOTOR ONLY

Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

Starship Troopers

Warrior Bug
Forward/Reverse Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

incl. Connector
Requires 7" Shaft:

Up/Dn. Ramp in Slot Mach.
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
VIPER NIGHT DRIVIN’ (NO MOTOR USED)
Spinning Disc Multi Products Motor 24VAC (041-5046-00) 515-6347-00
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector
. Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Godzilla Shaker 1 3100 RPM CW (w/DRL PTS) MOTOR ONLY
SOUTH PARK (NO MOTOR USED)

. Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Harley-Davidson® 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
1st through 3rd Editions Motorcycle Autotrol 24VAC (041-5072-02) 515-7025-00

Lift Up/Down Movement 20 RPM CCW incl. Connector
: Goalie (Linebacker) Multi #3590 12VDC (041-5075-00) 515-7071-00
Striker Xtreme (NFL) Left to Right Movement 60 RPM incl. Connector
’ Mystery Ball Hankscraft Motor Model-E 24VAC (041-5076-00) | 515-7095-00
Sharkey’s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW incl. Connector
Roulette Wheel Multi Products Motor 20VDC (04 1-5078-00) 515-7153-00
Rotating Movement 17 RPM CCW incl. Connector

i i aydon Switc nstrument, Inc. Stepper Motor - -
ngh Roller Cas|no Haydon Switch & | | S M 515-6794-00

incl. Connector
Requires Shaft 4'4":

Tease Drop Screen
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-01
Time Machine Multi Products Motor 24VAC (041-5079-00) 515-7141-00
Rotating Movement 50/60Hz 20RPM CCW incl. Connector
: ™ Laser Beam Autotrol Motor 24VAC (041-5081-00) 515-7171-00
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional incl. Connector
Dr. Evil Target Hankscraft Motor Model-E 24VAC (041-5030-00) | 515-5900-00
Lift Up/Down Movement 50/60Hz 6RPM CCW incl. Connector
Monopoly® Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A | 041-5083-00
poly Rotating Movement 20VDC 50/60Hz 85RPM CC/CCW MOTOR ONLY
Triangular Billboard Autotrol Motor (BD511 150-1387) 24VAC 041-5086-02
Rotating Movement 50/60Hz 12RPM Bi-Directional MOTOR ONLY
Centerfold Mechanism Multi Products (3680) Motor 12v DC 041-5075-04
Playboy Open/Close Movement 10/12 RPM CC/CCW MOTOR ONLY
Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

incl. Connector
Requires 7" Shaft:
530-5503-00

t Please Note:

"-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy. 515-5893-00).
THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.
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APPENDIX F
Motor 8pecification (White Star Board System* & 8.A.M. System** Only) Table

Game Name | Function | 8pecifications | Part Number
ROLLERCOASTER TYCOON™ (NO MOTOR USED)
THE SIMPSONS™ PINBALL PARTY (NO MOTOR USED)

Terminator® 3: Backbox Ball Shooter Multi Products Motor 24VAC (041-5079-01) 515-7317-00
Rise of the Machines™ Up/Down Movement 21 RPM CW incl. Connector
: ™ Balrog (Motor & Gate) Multi Prod. Motor 20VDC Series 600B (or equiv.) | 041-5088-01

The Lord of the Rings Open/Close Movement 50/60Hz 10 RPM Bi-Directional MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Haydon Switch & Instrument, Inc. Stepper Motor | 500-6809-00

Elvis™ 12VDC 10W (041-5089-00), incl. Connector

Elvis® Front/Back Movement (Non-Captive Shaft not included) Requires 7.25" Shaft:

VIS HSI #46868-12-002 530-5658-00

» > > OPTIONAL <4<« Multi #3811 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker (041-5029-01) 3100 RPM (w/DRL PTS) incl. Connector

sM Bada Bing! Girls x2 Autotrol Synchronous Motor 24VAC 4W 041-5092-00

The Sopranos Rotating Posts Movement 50/60Hz 45.7/54.9 RPM Bi-Directional w/1" Shaft + 12" Leads
Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00

NASCAR® and [NDSE] Windmill (Skill Ball Enter) Model #8000 (EX-04-073) 10 RPM MOTOR ONLY
Grand Prix Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00
Windmill (Skill Ball Enter, Model #8000 (EX-04-073) 10 RPM MOTOR ONLY

llllllllllll llllllllllllllllllllllllllll YA TI777

~_ world Poker Tour™ (WPT) (NO MOTORUSED)

Bart on Skateboard Multi Products Motor with Crank 24VAC 500-6947-01
Left/Right Movement (041-5095-01) 50/60Hz 3W 14 RPM incl. Connector

The Simpons™ Left & Right Ramps Multi Products Motor 24VAC (041-5048-01) 515-7558-00
Kooky Carnival Up/Down Movement 50/60Hz 3W 15 RPM CCW (Qty. 2 in game) incl. Connector
Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01

(details in SKC Manual, Page 24) 3100 RPM (w/DRL PTS) MOTOR ONLY

. Multi #3811 Motor (Vibrator) 12VD

©Disnev’s Pirat Spinning l(104'11-358029F-‘o(31€)3%q 00 M é%%ri PTS)C 51 }'05024'04
of tll‘?ene a?ibt;eaa gs -04 is RoHS compliant; can substitute with -01 domestic incl. Connector
Pirate Ship Multi Products Motor & Gear Box 24VDC 041-5101-00

Sinking/Raising Movement Model #7000-DCM 12 RPM MOTOR ONLY

Family Guy™ Stewie Figurine Stepper Motor NPM PF35T-48D4STD 5V RVB 511-5043-00
y Guy Left & Right Movement (041-5102-00 Reference Only) incl. Connector

Doc Ock, Sandman & 3-Bank| Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW 511-5063-00
. Up/Down Movement (041-5103-00 Reference Only) incl. Connector
Spider-Man™ > > > OPTIONAL 4 << Multi #3811R 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker Motor Kit (041-5029-04) 3100 RPM (w/DRL PTS) AL
502-5027-00 -04 is RoHS compliant: can substitute with -01 domestic Incl. Connector
Motor 8pecification Appendix F:

Table 2



APPENDIX F
Motor Specification Table

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

The following table only list games that used motors.

Game Name Function 8pecifications Part N°
ABC Monday Night Football| | pacalfost Motor 20 A 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Mag Wheel Motor D.C. (KEN) 041-5005-00
. (in Backbox)
Checkpomt Johnson Motor
Shaker frson Mo 041-5002-00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor ady -C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Swinging Target Bowr2712a192l\4(|)3t'(\)/|r 24v 515-5534-00
Star Trek 25th Anniversa Gear Motor 24v A.C.
ry Transporter F/X 31 RPM 500-5421-00
Cooling Fan 1.
(for Transporter FIX) 44" Motor 12v 041-5014-00
1
Lethal Weapon 3 Spinning Light o et e 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars Left/Right Movement 2215 RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C.
Rotation 60Hz 6 RPM CW 515-5570-00
. . Nell Log "Cutting Blade" Autotrol Model E Motor 24v
Rocky & Bullwinkle & Friends | ¢onard/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vibrator) 041-5002-00
Crane Multi Products Motor 12v D.C.
. Left/Right Movement #3312 OSC 041-5027-00
Last Action Hero ;
Johnson Motor (Vibrator) 10.5v D.C.
Shaker on Motor (vibrator) 10.5 041-5029-00
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt ,
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rgf1'g'§)t°r 041-5032-00
SPiRnng irplane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnsan Motor (yaaraton) 1omY P:C: 041-5029-00
Maverick, The Movie Turning Paddle Wheel MOt% %{“F\,’,\,/?'C' 041-5036-00
Mary Shelley’s Frankenstein LoRet B ot Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00

Appendix F:

Motor Specification

Table




APPENDIX G

Part Number Prefix Classification Codes

IV. Bolts, Screws, Nuts, Washers & Nails
231-  Bolts
232-  Screws (Pan Head)
234-  Screws (HWH
237-  Screws (Misc.
240-  Nuts (Misc.
242-  Washers (Flat, Round)
244-  Washers (Split Lock)
245-  Nyliners
246- ashers (Lockers, External Tooth)
281-  Nails
V. Mechanical Components
249-  Rivets
251-  Pins (Dowel), Finishing Nails, Hairpins,
Spring Pins and Clevis Pins
254-  Stand-Offs, Spacers and Shims _
260-  Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265-  Springs (Extension)
266-  Springs (Compression)
267-  Springs (Torsion)
269-  Springs (Washers - Belleville, Wave)
270-  Retaining Rings _
280-  Grommets, Bushings and Nyliners
283-  Bearings
Appendix G:

1

Electrical Source, Energy & Signal Converters

010-  Transformers
031-  Speakers
090-  Solenoids ﬁCoiIs)

150-  Filters, Outlets, Varistors, Thermistors

200- Fuses

Conductors, Connectors & Insulators
034-  Line Cords

036-  Cable Assemblies & Wiring Harnesses

041-  Motors

045-  Connectors I(_{-\II Types)

055-  Lugs (M/F), Pins (M/F), Discs,
Ring Terminals,
Terminal Strips, etc.

060-  Polarizing Keys and Conn. Covers

077-  Lamp Sockets

Circuits & Circuit Elements
100- ICs
110-  Transistors

112-  Diodes (All Types including LEDs & Modules)

121-  Resistors
123-  Resistors (Variable & Adjustable)
124-  Regulators & Bridge Rectifiers

125-  Capacitors (Radial Lytics & Ferrites)

126-  Piezo Crystal

127-  Heatsinks

130-  Capacitors (Tecates & Ceramics)
140-  Oscillators (Clocks/Crystals)

165-  Light Bulbs

180-  Switches

181-  Switch Membranes (Pads) & Piezo Sensors

190-  Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

VI. Handles, Locks, Catches, Latches, Keys

VIL.

355

Handles, Locks, Catches, Latches
and Keys

Fabricated Parts

390

501-
515-
520-
522-
525-
530-
535-
545-

550-
VIIl. In-House Assemblies

500

502-
505-
510-
511-
515-

Hinges

Coin Doors

Sub-Assemblies

Printed Circuit Boards (PCBs)
Display Glass

Wood Parts

Screw Machined Parts
Fabricated Parts

Molded (Extruded) Plastic and
Rubber Parts (Rings, Sleeves, etc.)
Molded (Inserts)

End Product (Systems and Models)
Kits (Created In-House)

Cabinets (complete)

Riveted Sub-Assemblies (In-House)
Sub-Assemblies (In-House)
Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

Bulk Materials
600-
601-
602-
604-
605-
625-
626-

Braided Wire & Ground Straps
Stranded Wire

Ribbon Cable

Telephone Line Cord

Sleeving (Shrink Tubing)

Velcro F(?wn-adhesive)

Foam Rubber, Foam Pads, Rubber
Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

Miscellaneous

000

040-
042-
091-
205-
631-
660-
675-
705-
755-
756-

777-
780-
802-
820-
803-
830-
880-
900-

Tools (see also 777-) and Supplies
Clamps, Ties & Clips

Pulleys

Coin Mechs

Fuse Holders

Staples

Glass (Playfield, Backglass, etc.)
Cleaners =~

Packing & Shipping ltems

Instruction, Coin Cards, Ins. Sheets
Information Sheets, Service Bulletins,
Instruction Sheets in Kits and Templates
Tools (Wrenches and Drivers)

Manuals _

Decal Kits ﬁcomprlsed of 820’s)

Decals, Mylar and Labels gSheets/Sets)
Plastic Kits (comprised of 830’s)

Plastic Pieces l(__Buty_rate Sheets/Sets)
Toys, Models, Figurines, etc.

Game Posters

Part Number Prefix
Classification Codes



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
STIPPLE
E
- 550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE (only in white)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-15" X 34" 1-98" X 1-15" 2-14" X 1-18" 2-14" X 1-18" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD LARGE SHIELD HOT DOG HOT DOG HOT DOG
@ (o (o )
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE
SMALL LARG
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Note: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Instructions:

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit number which

correspond to the color of that part. The "-XX" in part number which may come in various colors should be replaced with
the desired 2-Digit number corresponding to the color desired below. Not all colors may be available.

2 Color

PLASTIC PART COLOR CHART

& Color N2 Color Ne Color Ne Color N2 Color
-00 | Black or Solid Clear | -Q3 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
| -02 Red -05 Blue -08 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown
Playfield Inserts Appendix H:

(Plastic Light Covers)

1




APPENDIX |
Stand-Up Targets

112-5003-00
Switch Diode, 1M4004
¥  (all Stand-Up Targets) "‘?}
STANDARD ANTI-LOFT
515-5966-XX 515-5967-XX or 515-7581-XX 515-6027-X
1" ROUND STAND-UP 1" X 1/2" NARROW STAND-UP 1" X 1" SQUARE STAND-UP 1" X 1-1/2" RECTANGLE STAND-UP
SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET

RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY*

*Note: Does notinclude the Switch Back Plate, Mounting Bracket or screws.

To include the Switch Back Plate, Foam Pad, and Switch Mounting Bracket assembled, use the follow assembly part numbers ( replace the -XX with 2-digit number from chart ).
500-5835-XX : 1" ROUND TARGET ool sXX - 1" X 112" NARRQW TARCET.  500-5232-XX : 1" X 1" SQUARETARGET  500-5321-XX : 1" X 1-1/2" RECT. TARGET

REAR VIEW 515-5967-06 SHOWN -XX REPLACE WITH SHOWN BELOW : 500-6985-04
2-DIGIT FOR CO _OR: 1" X 1/2" NARROW ANTI-LOFT
& A
_8% E,%dbe ASSEMBLY COMPLETE
r 5069-
-8% glrl?:n 6" X 4" X 25" TED?TsPﬁgﬁhzcm[)ﬂg
; ; : ick (Self-Adhesive] £
SHOWN BELOW : 500-5857-06 -06 Yellow 535.9823-01
1" X 1/2" NARROW STAND-UP -07 Orange Switch Back
TARGET ASSEMBLY COMPLETE -08 White Plate §
09 Purple
-10 Fluor. Orange
g B 71 Bor Goon
44" X 44" X 125" Thick (Self-Adhesive)** 413 Te%cl'rGraléls?a
-14 Gray
-15 Luminescent
Ngﬁlsﬁd%]df ilable.
“ : B colors available. i . ;
g;FNﬁfﬁri a%_%ga‘fd} 51’;?;58%{%%{55?&
except for 515158130 Ll A
535-6896-00 i e .-
Bracket, Switch Brael oo 7 .
Mountin ountin -~
(all targets THIS page Q (all targets THIS page% et &
535.6452-00
Q Switch Back Plate®* 515-7581-XX
1" X 1/2" NARROW
STAND-UP TALL
515-5967-XX SWITCH & TARGET
1" X 1/2" NARROW RIVETED ASSEMBLY*

STAND-UP (STANDARD)
SWITCH & TARGET

RIVETED ASSEMBLY* ORDERING NOTE: 515-7581-XX (500-6985-XX)

'.’-59?’6-05 differences from §13-5967-XX (500-5857-XX) are:
#6;{32 X 3"4?%%\"‘”" Se. 1. Switch & Target Taller (Target sits higher over P/F)
(alltargets THIS page) 2. Switch Back Plate differs (bend, shape & tab)

3. Foam Pad differs (thicker, taller, different type foam)
*Note: Does not include the Switch Back Plate, Mounting Bracket or screws.

Appendix I: Stand-Up
1 Targets



APPENDIX |
Modular 8tand-Up Targets

"R" means
«Target
Insert» is
reversed,
allowing
for Rear
Mounted
application.

e

Edaa
AL 44

A1 same time while you slide

To Replace the « Target Insert »
or change Target Orientation :

Items A-E Note: For the Target Assembly use the "500-" SPI Part
Number(s) shown in the Parts Table below. To receive the Target
Assembly with the « Target Insert » « Reversed » simply add a "R"
at the end of the Part Number. See Side View picture left to
compare (dashed line shows target reversed). For just the «Target
Insert» use the "545-" SPI Part Number.

P

=
N

T N N N S A
o
——

v
£

To reverse it yourself or to just change the insert:

1. With a small flat head screwdriver, push into the
small tab at the bottom of the target front and give a
slight twist motion to "pop" the two halves.

1 2. Push the Target
1 Insert bottom in at the

-N
01 1 the top (front) part up, then
02 ] .
Take Note: » 1 let go of the insert as the two
03 1
1. Items A-E come in various colors. These 8& 1 halves come apart.
targets may not be available in every color. :06 :
The "-XX" in should be replaced with the 07 1
desired 2-Digit number for the color desired 08 i 1
as described in the Color Chart below. As of -09 Purple 1
print date, the following colors were used : -10 Fluor. Orange B
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -11 Fluor. Green : L
-04 Green (A, B); -05 Blue (C); -06 Yellow (A, C), -12 Fluor,_Blue 1 3
-09 Purple (B, D); -11 Fluorescent Green (A, B, D) -13 Teal Green 1
2.  Forlocation(s) and type of Stand-Up -14 Gray 1
Targets used, if any, see Section 4, Chapter 1, -15" Luniinescent :
Parts Identification & Location. Nc;nlsﬂ N%O.,Efm a1
: - 1
| Nr. | STAND-UP TARGET PARTS | SPIPART Nr. &
A Modular Stand-Up Target Narrow Assy. 00-6138-XX -
Stand-Up Target Narrow (Insert) 545-6138-XX
Modular Stand-Up Target Square Assy. 500-6139-XX a
B . Y . .
| Stand-Up Target Square (Insert 545-6139-XX § 3, Replace target or reinsert it into the other size while
c Modular Stand-Up Target Rectangle Assy. 500-6228-XX 1 slidina the two halves back together
Stand-Up Target Rectangle (Insert) 545-6228-XX Y Y )
D Modular Stand-Up Target Round Assy. 500-6075-XX 1 . . . \
['Stand-Up Target Round (Insert) 545-6075-XX 3 Note: If you were reversing the orientation, don't forget
g Mod. Stand-Up Target 1* Spherical Assy. 00-6189-XX ! to also turn the Switch Actuator PCB 180°. Test Switch.
Stand-Up Target 1" Spherical (Insert) 545-6189-XX ]
Stand-Up Appendix I:

Targets
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APPENDIX J

Coin Cards (USA & International Pricing Defaults) B> For Yellow Stock add -Y to the Part Number

If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.

FOR VIEWS OF THE LA TEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CAHDS VISIT OUR WEBSITE.
Nof Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 =

USA10 F. USA 10 USA 2-7 or CANADA  FOR CUSTOM PRICING USA 3 with ToPS™ USA 5 with ToPS™

NOM-TOURMAMENT PLAY HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY
$ .75=059x1 75¢=152x1 Backside is Blank $ .50=052x1 $ .50=059x1
$2.00=039x3 =12 (Border Only) $1.00=059x2 $2.00=059x5
TOURNAMENT PLAY! ] | SUPER VALUE 50¢ = x1 Typeset your TOURNAMENT PLAY! TOURNAMENT PLAY!
$2.00=057x3 S

$1.50 =05%5x1 custom Pricing  J1$1.00 =05%x 1] £$1.00 =155x 1
755-5400-11 Front 755-5400-11 Ba_ck 755-5400-02 Front 755-5400-01, -02 or -04 Ba&k 755-5400-03 or -09 Fro&t 755-5400-03 Back /-08 Front
AUSTRALIA1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING + DENMARK 1 F. DENMARK 2
$1.00=12x1 Backside is Blank 2,00 =051

3KuNA=I9x1 Border Only) " =59x1 ’
surer vaLue] 1$1.00=1=2x1 5Kum—[@332 (Typese OL)’r : g gg-—ng@xz kD, .00= 1=9x3
$2.00=1=2x3 Custom Pricing ’ 10,00 S9x7
755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back
JAPAN 1 JAPAN2 F, MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2
$1.00=0=2x1
¥100=0=9x1
¥100=02x1 $1.00=12x1] | surPEr vaLUE
= X - — "
¥200=02x3 Il (o=p®x1 o= X1 $2.00=12x3
755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front
NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING %
1 Ba(%ksgle % Bllank
«10,00=02x order Only)
«.10,00=02x1 = 1 R2=px1 Typeset your
x20,00=039x3 Srone=05Ox% @ =[S59x4 Custom Pricing
755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back
SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING +
10,00..=052x1 «1,00=039x1 | [ #1,00=152x1 Be;g;s;gg;ggl;nk
15,00..=012x2] [ 5,00w.=159x1 5 00= [@316 512y 00—5%313 TWD10 =19x1 Typeset your
20,00..=059x3 " 5, 100=02x9 Custom Pricing
755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back
UK 1 UK 3 UK5 F. FOR CUSTOM PRICING + | Appendix J Notes:
1. Coin Card on Game is determined by original shipping
£ .50=19x1 Backside is Blank ) gountrv destination. o - ,
- L] - . Optional Coin Card(s), are available via your distributor or via
E;'gg o g:g £1.00=012x2 g gg %‘3!3 (%%g:(; Ogluyr 0 free downg)ad g www(.fsternpinbaII.com/coi;ragecards.shtml.
- - = - Ider style Coin Cards (foreign or domestic) not available
£2.00=13?x5 Custom Pricing on our vilebsite or no longer agvailable through your
distributor, are obsolete.
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back 3. Coin Cards which have a Blank Backside can be used for
Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing). tCustom Pricing.
EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

€ .50=1x1 € .50=15%x1 € .50=1x1]JJ€ .50=19x1
€ .50=012x1]1€1.00=0?x2 €1.00;[E§°K3 €1.00=0"x2 1 €1.00=1>x3 |} € .50=02x2
€2.00=12x5 . €2.00=12x6J1€2.00=12x7

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only
EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

€1.00=r5%x1 | [e1.00=r59x1 || €3-29 =251 | [ €3-00 =021 L €1.00=p32x1 || €1.00=r2x2
€4|00—[@x5 €2|00—[@x3 €2_00=[@X3 €3_00=[@X7 €2-0°—[@°x4 €4|00 —@XQ

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

A EURO FACTORY DEFAULT SUMMARY TABLE 4

| EURO1 | EURO2 | EURO3 | EURO4 | EURO5 | EURO6 | EURO7 | EUROS | EUROS | EURO10 | EURO11 | EURO12
BELGIUM GERMANY 2 NEngZLIﬂINDs ‘ ‘ GREECE FINLAND AUSTRIA FRANCE

ITALY 1
PORTUGAL

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.

Appendix J: Coin Cards (USA &
1 Intn'l Pricing Defaults)



APPENDIX A
Pinball Game Firmware (White Star Board System* Only) Table

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw Chip  Program USA ver. & Bd. Raw
ROM Qize  Part N2 Check Sum Loc. Part N2 ROM Qize  Part N2 Check Sum Loc. Part N2
Harley-Davidson® (Notes 4, 5, 6) Orlglnal ( 1999 2001)
Game ROM (M) 965-0319-67 960-5009-00
Sound 512K)  965-0320-67 A S 05" 960-7001-02
Display M 965-0321-67  A1.04| SFC7C ROM 0 960-5015-01
Voice 1 8M 965-0322-67 1.00 [$CD26 U17 960-5016-00
Voice 2 8M 965-0323-67 100 | $9396  U21 960-5016-00
Voice 3 8M 965-0324-67 1.00 | $FB72 U36 960-5016-00
Voice 4 M 965-0325-67 1.00| $6100 U37 960-5015-01 R
-

» Harley-Davidson® (Notes 4, 5, 6, 8) 2nd Edition (2002-2003) 88

Apollo 13 (Note 1) Game ROM (M)  965-0319-67A  A1.08 ST 960-5009-00 KNS
Game ROM 965-0208-00  A5.01 | $09FF U210 960-5009-00 Display AM 965-0321-67A A1.05| $B594 ROM 0 960-5015-01 S35
Sound o K)  965-0212-00 5244 U7 960-7001-02 RFE
Display AM 965-0213-00  A5.00 | SB92B ROM 0 960-5015-01 » Harley-Davidson® (Notes 4, 5, 6, 8) 3rd Edition (2004) -89
BEL G meee Mg b e B sy MRITST &° muee B

. - - o5
Voice 3 4M)  965-0211-00  1.00 | 308EE U36 n/a (masked spay 83
Striker Xtreme (Notes 4, 5)

Golden Eye (Note 1) 006
GamoROM (1) = 965021442  Ad04|SIFEF U210 960-5009-00 GameROM (M) Seo0ss0s  Al03|SEAER U2° 96020070
Sound K)  965-0217-42 D615 U7 960-7001-02 Display 2 965-0328-68  A1.03| $1957 ROM 0 960-5015-01
Display 4M 65-0218-42 A4.00 | SEGED ROM 0 960-5015-01 Voice 1 8 965-0329-68 .00 [ $482A U17 960-5016-00
Voice 1 4M 965-0215-42 00 [$3E32 U17 n/a (masked Voice 2 8 965-0330-68 00| $7312  U21 960-5016-00
Voice 2 4M 965-0216-42 1.00| $71F0  U21 n/a (masked Voice 3 8 965-0331-68 .00 | $DE2F U36 960-5016-00

- Voice 4 8 965-0332-68 .00 | $C508 U37 960-5016-00

Twister (Note 2)

Game ROM (1 11\/2}() 965-0210-41  A4.05| SEOFF U210 960-5000-00 NFL (Notes 4, 5) Noton CD-R or Websﬂe: Code through Distributor Only.
oun: - - R - - ROM (1 7 . D2FF 21
Display IM) © 965-0092-41  A4.00)SFDO1 ROMO  960-5015-01 SameROM (M) Sex0aa0ra  “100 Y 00200700
Voice 1 4M 965-0220-41 1.00[$3650 U17 960-5015-01 Display 2 902034973 A10l|3s4sa RHOMO 960-5015-01
Voice 2 4M 965-0223-41 1.00| $9300 U21 960-5015-01 Voice 1 8 965-0342-73 .00 u17 960-5016-00
54 ndependancs Day (Voo ) s maer ML M gl
ndependence Day (Note oice ! -
Game ROM (1M) 965002445 A2.02| SCFF U210 960-5009-00 Voice 4 8M) 965034573  1.00 us7 960-5016-00
Sound 512K)  965-0227-45 10082228 U7 960-7001-02 ;
DS M B dmimy tono mmmhn  Sherkoys shostou(Notes o)
oice X ROM (1M 72 A2.11] $49FF U21
Voice 2 4M)  965-0226-45  1.00 | $206E  U21 960-5015-01 Same oM (1) Se20aaa s A3 U210 00200709

Space Jam (Note ) Dl M wwen aeECs towo oy
pace Jam (Note Voice . 4 -
Game ROM (1 9650229-43  A3.00 | SEGFF U210 960-5009-00 dloe 2 8 oo 08sT 12 b AN 980301838
Sound W Be0sasds  “ieo|SEr U2 980-7001-02 Voice 3 8M) 965033872 Q0| S41AE  U36 960-5016-00
Display M 965-0234-43  A3.00) $0057 ROM 0 960-5015-01 - -

BEl @ mmen Tmigg s High Roller Casino (Notes 4, 5)
oice A - - - -
Voice 3 4M 965-0232-43 1.00 | $F32A  U36 960-5015-01 Game ROM %’}"@K) o 0ado e AJDDISAME a0 960300709
- - Display 2 965034865 A3.0037483 ROM 0 960-5015-01

The Star Wars Trilogy - Special Edltlon (S E. ) (Note 2) Voice J Y 98034365 Q0185480 UIT 980-2018-00
Game ROM 1"’2K 305-0250-56  Ad03 | SIEFE Y210 980-5009-09 Voice 3 8 965-0351-65 00|$1B54 U36 960-5016-00
Display M)~ 965-0239-56 A4 oo 8817 ROMO  960-5015-01 Voice 4 8M) 965035265  1.00]$D720 U37 960-5016-00
Voice 1 4M 965-0236-56 E66B  U17 960-5015-01 - =
Voice 2 AM 965-0237-56 180]85888 U3 960-5015-01 Austin Powers™ (Notes 4, 5)

- Soporol (1, segEy AMDEEL w0 spsmed
. oun 2| a - B - -

The Lost World: Jurassic Park (Note 2) Display 2 065-0035.74  A3.00) $6A34 ROMO  960-5015-0
Game ROM 1M£ 965-0240-53 A2.02 | SC8FF U210 960-5009-00 Voice 1 8| 965-0356-74 00 [$D2B9 U17 960-5016-00
Sound 512K)  965-0243-53 .00 [ $A35B U7 960-7001-02 Voice 2 8M 965-0357-74 ‘00| $9E75 U21 960-5016-00
Display % o0e-0244-53  A2.01137F46  ROMO 980-2015-:01 Voice 3 8! 965-0358-74 00| $51F3  U36 960-5016-00

olce - - B & - -
Voice 2 AM)  965-0242-53 00| $8DA4 U241 960-5015-01 Voice 4 M) 965-0359-74 00| $OAES U7 960-5016-00

The X-Files (Note 2) MONOPOLY® (Notes 4, 5)

Game ROM (1M 965-0245-46  A3.03 | SA2FF U210 960-5009-00 Game ROM },'}"@K) 965:.0360-75  A3Z0| SOTEE U210 900509328
Sound 512K)  965-0248-46 00 (86648 U7 960-7001-02 Display 4 965-0362-75  A3.01| SA381 ROM 0 960-5015-01
Display 4M 965-0249-46  A3.00 | $66D0 ROM 0 960-5015-01 Voice 1 SM 965-0363-75 00 [$35E6 U17 960-5016-00
Voice 1 4M 965-0246-46 .00($349D U17 960-5015-01 Voice 2 8| 965-0364-75 00 | $B35A U21 960-5016-00
Voice 2 4M 965-0247-46 .00 | $629C U21 960-5015-01 Voice 3 8M 965-0365-75 ‘00 | $8A9F U36 960-5016-00

Stg rshL%Jro?’\;n) °rs (Qrgf? 5353)59 A2.00 | $85FF U210 960-5009-00 Playboy (Notes 4, 5, 7)

ame a - A - -
Sound ' (512K) 965028389  T00|SedB2 U7 960-7001-02 Soma oM () SR0RRLTR  ARORISECE LFO  2R3000ies
Display 4 965-0254-59  A2.00) SE77B  ROM 0 960-5015-0 Display 4 965-0369-76  A5.00 | SASFF  ROM 0 960-5015-01
Voice 1 4 965-0251-59 .00 [$152A U17 960-5015-0 oice 1 8| 965-0370-76 00 [ $9ABE U17 960-5016-00
Voice 2 AM 965-0252-59 .00 %0291 U21 960-5015-0 Voice 2 8| 965-0371-76 00 | $9F34 U21 960-5016-00
Voice 3 4 965-0255-59 00| $95A7  U36 960-5015-0 Voice 3 8! 965-0372-76 00| $374B  U36 960-5016-00
- - — Voice 4 8 965-0373-76 .00 | $237A U37 960-5016-00

Viper Night Drivin’ (Note 4)

gam% ROM 1 '1\QK) ggg ggg? gg A "8(1) Eggg u210 ggg 988519 89’ RollerCoaster Tycoonm (Notes 4, 5, 7)
oun 4 - - -7001- Sound 512K)  965-0374-78 $FE63 U7 960-7001-02
Display 4 965-0272-35  A2.01]$C17D ROM 0 60-5015-0 Game ROM (1 965-0375-78  A7. 02||$E5F u210 960-5009-00
Voice 1 4M 965-0267-35 00198018 U1 960-5015-0 Voice 1 8M 965-0377-78 3C4A U 960-5016-00
Voice 2 4 965-0268-35 0092157 - U2t 960-5015-0 Voice 2 8! 965-0378-78 0 0o7A Uzl 960-5016-00
Voice 3 AM 965-0269-35 .00 | $B5A6 U36 960-5015-0 Voice 3 8M 965-0379-78 00 D7 960-5016-00
Voice 4 4 965-0270-35 00| $DO1E  U37 960-5015-0 Display 4 %2088 av0l| 380D US Dlsp Cntrlr.
LOGSt Inﬂgﬁac:& gNOtegf?s)ozaz 60  A1.01]|$B2FF U210 960-5009-00 The Simpsons” Pinball Party (Notes 4, 5,7)
ame . -5009- Sound 512K)  965-0381-77 1.01 | $A7TEE U7 960-7001-02
oun 212K)  965-0287-60 00 [SAGAE U7 960-7001-02 Omdrom [0 3020377 Ak Q0| SAFFE Usto 960-5009-00
Display 4 965-0288-60  A1.02] $32AB ROM 0 960-5015-0 Voice 1 8M 965-0383-77 .00($9719 U17 960-5016-00
¥0 Ce; iy ggg-g%gg-gg -88 gg% Hg ggg’gg g-g Voice 2 8! 965-0384-77 1.00 | $16ED  U21 960-5016-00
Voice 2 4 9o2:0284-00 90188215 U2l 880-5012-0 Voice 3 M 965-0385-77 1.00 | SADCE  U36 960-5016-00
oice y . Voice 4 8| 965-0386-77 1.00 | SE7ES  U37 960-5016-00
Voice 4 M 965-0286-60 00]%8971 U7 960-5015-0 Display 4 965-0387-77  A4.00| $8A03 U5 DC PCB 960-5015-01
ngZi":O(MNOt&;) 0650268040 AZ0S|SBIFE U210 460.5009.00 Terminator® 3: Rise of the Machines™ (Notes 4,5,7)
ame -0289- 2. -5009- Sound 512K)  965-0388-79 1.00 | $D2FD 960-7001-02
Sound 212K)  965-0294-40 001 S0CC8 U7 960-7001-02 Omdrom fn 982032079 AkQ0) SPaFF u21o 960-5009-00
Display 4 965-0295-40  A2.00] $C929 ROM 0 960-5015-0 Voice 8M 965-0390-79 1.00 [ $1838 960-5016-00
Voice 1 y 985023049 0018976 WIT 380-20150 Voice 2 8! 965-0391-79 1.00| 3tops U] 960-5016-00
Voice 2 4 oex02a1-40 901 §ECOF U2l 880-5012-0 Voice 3 M 965-0392-79 1.00 | $89DA  U36 960-5016-00
oice y g Voice 4 8| 965-0393-79 1.00$1200 U037 960-5016-00
Voice 4 965-0293-40 -00]5DB69 U7 960-5015-0 Display 4 965-0394-79  A4.00| $6E49 U5 DC PCB 960-5015-01
S%Uth Fn’g{/lk (m;tes géss 3301 71 A1.03] $58FF U210 960-5009-00 The Lord of the Rings™ (Notes 7 8)
ame -0301- . - Sound 512K)  965-0401-80 101$36BC U7 960-7001-02
Sound 512K)  965-0306-71 00(91286 U7 960-7001-02 Game ROM (1 965-0402-80 A10.00 ] $84FF U210 960-5009-00
Display 4 965-0307-71 A1.01] $166F ROM O 960-5015-01 Voice 1 SM 965-0403-8 1792 U 960-5016-00
Voice 1 8 985-0302-71 001 %78F8, UIT 380-2018-09 Voice 2 8! 965-0404-80 1.00 | $67F1  U21 960-5016-00
Voice 2 8 oex0s0e-r1 901 8REE6 W2l 880-5016-00 Voice 3 M 965-0405-80 1.00| $89B6  U36 960-5016-00
Voice 3 8 90e-030d-71 00128009 UZe 320-5018-00 Voice 4 8| 965-0406-80 1.00 | SEA49 U37 960-5016-00
oice -0305- . - Display 4M 965-0407-80 A10.00| $1669 U5 DC PCB 960-5015-01
footnotes : 1 — 8 see the bottom of the next page (A2).
Appendix A: Pinball Game
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APPENDIX A

Pinball Game Firmware (White Star Board System* & 8.A.M. System** Only) Table

8ee website for the latest International Code or Updated USA version / checksums

Chip  Program USA ver. & Bd. Raw
ROM Size  Part N2 Check S8um Loc. Part N2
Ripley’s Believe It or Not!® (Notes 7, 8) Spider-Man™ Pinball (S-M) (Notes 7, 9)
Sound 512K)  965-0408-81 D93D U7 960-7001-02 BootB-02  (8M) 965-BOOT-SAM 2.10 | $F625 U9 960-5016-00
Game ROM (1 965-0409-81 A .20 43FF U210 960-5009-00 . nproqrammed
Voice 1 8M 965-0410-81 .00 [ $067B  U17 960-5016-00 Memory Stick 128MB (970-0128-00) Verswn Sgstem Bin Fi .
Voice 2 8 965-0411-81 00| $C8B8 U21 960-5016-00 English + Spanish 1.3ES spd_1_30_es.bin
Voice 3 8M 965-0412-81 .00 [ $64C2 U36 960-5016-00 English + French 1.3EF 1.27+ spd_1-30_ef.bin
Voice 4 8 965-0413-81 00| $5341  U37 960-5016-00 German-+French 1.3GF 1.27+ spd_1-30_gf.bin
Display 4] 965-0414-81  A3.00 | SDE4B U5 DC PCB 960-5015-01 English + ltalian 1.3El 1.27+ spd_1-30_ei.bin
- NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—
Elvis® (Notes 7, 8)
Sound 512K) = 965-0415-84 .00 | $8CD2 960-7001-02
Game ROM (1 965-0416-84  A5.00 | $50FF U210 960-5009-00
Voice 1 8M 965-0417-84 .00 [$538D  U17 960-5016-00
Voice 2 8 965-0418-84 00| $8BCD U21 960-5016-00
Voice 3 8M 965-0419-84 .00 | $60F8  U36 960-5016-00
Voice 4 8 965-0420-84 .00|$14D8 U37 960-5016-00
Display 4] 965-0421-84  A5.00 | SA1TF6 U5 DC PCB 960-5015-01
The Sopranos®" (Notes 7, 8)
Sound 512K)  965- 0422-85 4.00 geBsA uz 960-7001-02
Game ROM (1 965-0423-85  A5.00 | $5BFF U210 960-5009-00
Voice 1 8 965-0424-85 3.0 1E  U17 60-5016-00
Voice 2 8M 965-0425-85 .04 [$C14C  U21 960-5016-00
Voice 3 8 965-0426-85 04| $47A3  U36 960-5016-00
Voice 4 8 965-0427-85 .04 | $ADCD U37 960-5016-00
Display 4] 965-0428-85  A5.00 | SBABB U5 DC PCB 960-5015-01
NASCAR® (Notes 7, 8)
Sound 512K) 965-0429-86 2.00 | $32B3 960-7001-02
Game ROM (1 965-0430-86  A4.50 | S39FF U210 960-5009-00
Voice 1 8 965-0431-86 2.00 [ $CFFB U17 960-5016-00
Voice 2 8M 965-0432-86 2.00 [ $22C0 U21 960-5016-00
Voice 3 8 965-0433-86 2.00 [ $5FC8 U36 960-5016-00
Voice 4 8M 965-0434-86 2.00 [ $2902  U37 960-5016-00
Display 4 965-0435-86  A4.00 | $92BD U5 DC PCB 960-5015-01
Grand Prix (Notes 7, 8)
Sound 512K) 965:0429-91 V1.0 | $6F89 U7 960-7001-02
Game ROM (1 965-0430-91  A4.50 | SSEFF U210 960-5009-00
Voice 1 8 965-0431-91 1.00 [ $CEOE  U17 960-5016-00
Voice 2 8M 965-0432-91 1.00 | $F4C6  U21 960-5016-00
Voice 3 8 965-0433-91 1.00 | $057D U36 960-5016-00
Voice 4 8M 965-0434-91 1.00 | $2646_ U37 960-5016-00
Display 4 965-0435-91  A4.00 | SDASE U5 DC PCB 960-5015-01
[NDSE] (Notes 7, 8
und 512K)  965-0436-97 960-7001-02
Game ROM (1 965-0437-97 u210 960-5009-00
Voice 1 8M 965-0438-97 u17 960-5016-00
Voi ce 2 8 965-0439-97 u21 960-5016-00
Voice 3 8 965-0440-97 U36 960-5016-00
Voice 4 8M 965-0441-97 u37 960-5016-00
Display 4 965-0442-97 U5 DC PCB 960-5015-01

** GAMES BELOW THIS LINE / NEXT COLUMN ARE S.A.M. SYSTEM GAMES

VA0 0000400000000 0040404

TO ORDER MEMORY STICK WITH GAME FILES
FROM YOUR DISTRIBUTOR, USE SPI PART
NUMBER 970-0128-00 & INCLUDE THE
GAME NAME / LANGUAGE FILE(S) DESIRED.

VL0000 0000000000400004

World Poker Tour™ Pinball (WPT) (Notes 7, 9)
BootB-02 (8M)  965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unpro_({rammed

Memory Stick 128MB (970-0128-00) Version System Bin Fi
English + Spanjsh 1.12AL 1.17+ WPT0112AL .bin

nglish Only 1.12A 117+ PT0112A.bin
English + French 1.12AF 1.17+ WPTO0112AF .bin
French Only 1.12F 117+ WPTO0112F .bin
German + French 1.12GF 117+ WPTO0112GF .bin
erman Only ~ 1.12G 117+ WPT0112G bin
English + Itallan 1.12Al 1.17+ WPT0112Al.bin
Italian Only 1.121 117+ WPTO0112l.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—

The Simpsons™ Kooky Carnival Redemption (Note 9)

BootB-02  (8M) 965-BOOT-SAM 1.04 | $7E62 U9 960-5016-00
unprogrammed
Memory Stick 128MB (970 01 28-00) Version Bin Files:
English Oncl)y .05 SKC0105.bin
English New Jersey nly 0.09NJ SKCO0090NJ.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 5.5MB +/—

©Disney'’s Pirates of the Caribbean Pinball (POTC) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 1.06 | $2014 U9 960-5016-00
unpro. rammed

Memory Stlck 128MB (970-0128-00) Version System Bin File: .
English + Spanish 1.15AS 117+ POTC115AS.b!n
English + French 1.15AF 117+ POTC115AF .bin
German + French 1.15GF 1.17+ POTC115GF.bin

English + Italian 1.15Al 117+ POTC115Al.bin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Family Guy™ Pinball (FG) (Notes 7, 9)

BootB-02  (8M) 965-BOOT-SAM 2.09 | $10A3 U9 960-5016-00
unpro_({rammed
Memory Stlck 128MB (970-0128-00) Version System Bin Fi
English + Spanish 10.00AL 23+ FG1000AL.bin
English + French 10.00AF 1 23+ FG1000AF.bin
English + German 10.00AG 1.23+ FG1000GF.bin
English + Italian 10.00Al 1.23+ FG1000Albin

NOTE: THE TYPICAL SIZE PER UNZIPPED BIN FILE IS 25MB — 30MB+/—-

Pinball Game
Firmware Table

footnotes:

1 ROMSs on CPU/Sound Bd.: 520-5136-00 (Stereo) & Display Cont. Bd.: 520-5055-01
2 ROMs on CPU/Sound Bd.: 520-5136-10 Mono) & Displa Cont Bd.: 520-5055-01
3 ROMSs on CPU/Sound Board: 520-5136- éMono)g/ CC 11-97) &
Display Controller Board: 520-5055-02* (*F

Appendix A:
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APPENDIX A

Pinball Game Firmware Table

Chip  Program USA Bd. Raw Chip  Program USA Bd. Raw
EPROM _ Size  Part N2 Ver. Loc. Part N2 EPROM __ Size  Part N2 Ver. Loc. Part N2
Laser War Lethal Weapon 3
CPU 256K)  965-0004-00  LWAR.C5 c5 960-5007-00 CPU 512K)  965-0082-00  A2.08 c5 960-7001-02
Sound o (256K)  965-0005-00 J5 960-5007-00 Voice 1 M 965-0083-00 Uiz 960-5010-00
Sound o) (256K)  965-0006-00 J6 960-5007-00 Voice 2 2M 965-0084-00 U21 960-5010-00
Sound oy (256K)  965-0007-00 J7 960-5007-00 Sound 256K)  965-0085-00 u7 960-5007-00
Display 2M 965-0086-00  A2.06 ROM 0 960-5010-00
-OR- Display oM 965-0087-00  A2.06 ROM 1 960-5010-00
Sound 256K)  965-0008-00 7F 960-5007-00 Used on Display PCB 520-5055-00)
Sound 1 512K)  965-0009-00 6F 960-7001-02
Sound 2 512K)  965-0010-00 4F 960-7001-02 QR
Display E M)  965-0087-04 ROM 0 960-5015-00
Secret Service Used on Display PCB 520- 5055 01)
CPU 256K)  965-0011-00  A4-6 B5 960-5007-00
CPU 256K)  965-0012-00  A4-6 C5 960-5007-00 Star Wars
Voice 1 512K)  965-0014-00 6F 960-7001-02 CPU 512K) 965-0119-00  A1.03 c5 960-7001-02
Voice 2 512K)  965-0015-00 4F 960-7001-02 Voice 0 aM 965-0132-00 ui7 960-5015-00
Sound 256K)  965-0013-00 7F 960-5007-00 Voice 1 2M -0133-00 021 960-5010-00
S B0 RS . Buo RN
Ispla - - B
TorFPUedo A"ez%eK 965-0016-00  A2-1 B5 960-5007-00 Dishiay Flead on Diaplay POE 520505500 ROM1 960-5010-00
&PU 236K]  965-0017-00  AD-1 c3 960-5007-00 sed on Dispiay -5055-00)
el BE Eh 4 e
oice -0020- Displ aM 965-0122-00 _ A1.05 ROM 0 960-5015-00
Sound 256K)  965-0018-00 7F 960-5007-00 spiay {04 on Beoiay PR 520-805501)
TiCme Machine Rocky & Bullwinkle & Friends
PU 128K)  965-0021-00  A2-4 B5 960-5006-00 12K)  965-013 A1.30 c5 960-7001-02
CPU 256K) 965-0022-00  A2-4 Cb 960-5007-00 Yo 3 e 013500 3 U17 960-5015-00
Voice 1 512K)  965-0024-00 6F 960-7001-02 Voice 1 2 o100 021 960-5010-00
Voice 2 512K)  965-0025-00 4F 960-7001-02 Sound 256K)  965-0141-00 U7 960-5007-00
Sound 256K)  965-0023-00 7F 960-5007-00 Display aM) © 965-0142-00  A1.30 ROM 0 960-5015-00
Playboy 35th Anniversary Jurassic Park
CPU 256K)  965-0046-00  A2-4 B5 960-5007-00 P 12K)  965-0143- A5.13 c5 960-7001-02
CPU 256K) 965-0047-00  A2-4 Cb 960-5007-00 V- ) Seelaaoo U17 960-5015-00
Voice 1 512K)  965-0049-00 6F 960-7001-02 Voice 1 2 é 965-0145-00 U21 960-5010-00
Voice 2 512K)  965-0050-00 4F 960-7001-02 Sound 256K)  965-0146-00 U7 960-5007-00
Sound 256K)  965-0048-00 7F 960-5007-00 Display aM) © 965-0147-00  A5.10 ROM 0 960-5015-00
ABC Monday Night Football Last Action Hero
128K)  965-0031-00  A2-7 B5 960-5006-00 P 12K)  965-0148- A1.12 c5 960-7001-02
CPU 256K)  965-0032-00  A2-7 Cb 960-5007-00 V- ) Seelaa00 U17 960-5015-00
Voice 1 512K)  965-0034-00 6F 960-7001-02 Voice 1 2 é 965-0150-00 u21 960-5010-00
Voice 2 512K)  965-0035-00 4aF 960-7001-02 Sound 256K)  965-0151-00 u7 960-5007-00
Sound 256K)  965-0033-00 7F 960-5007-00 Display aM)  965-0152-00  A1.06 ROM 0 960-5015-00
R%bocop Tales from the Crypt
PU 256K)  965-0036-00  A3-4 B5 960-5007-00 P 12K) " 965-0157- A3.03 c5 960-7001-02
CPU 256K) 965-0037-00  A3-4 Cb 960-5007-00 V- 3 e 012500 U17 960-5015-00
Voice 1 512K)  965-0039-00 6F 960-7001-02 Voice 1 iy S p1e800 U21 960-5010-00
Voice 2 512K)  965-0040-00 4aF 960-7001-02 Sound 256K)  965-0160-00 u7 960-5007-00
Sound 256K)  965-0038-00 7F 960-5007-00 Display aM) ° 965-0161-00  A3.01 ROM 0 960-5015-00
Phantom of the Opera The Who’s Tommy
CPU 128K 965-0026-00 A3-2 B5 960-5006-00 P 12K) 6! 62- A4.00 5 960-7001-02
CPU 256K)  965-0027-00  A3-2 Cb 960-5007-00 G 1 3 e 018200 U17 960-5015-00
Voice 1 512K)  965-0029-00 6F 960-7001-02 Voice 2 4 965-0166-00 021 960-5015-00
Voice 2 512K}  965-0030-00 4aF 960-7001-02 Voice 3 4 965-0167-00 U36 960-5015-00
Sound 256K)  965-0028-00 7F 960-5007-00 Voice 4 4 965-0168-00 U37 960-5015-00
Sound 512K)  965-0164-00 07 960-7001-02
Back to the Future Display 4M)  965-0163-00  A4.00 ROM 0 960-5015-00
CPU 256K)  965-0041-00  A2-0 B5 960-5007-00
o, @ mwag oo @ gesgr®y  WIE Royal Rumble
oice -0044- -7001- CPU 512K)  965-0169-00  A1.06 c5 960-7001-02
Voice 2 512K)  965-0045-00 4aF 960-7001-02 Voice 1 SR g801e9-00 U17 960-5015-00
Sound 256K)  965-0043-00 7F 960-5007-00 Voice 2 4 965-0173-00 021 960-5015-00
O N e E
The Simpsons oun 0170-
EBH j2 sesgosiog A B 960 5006-00 Display AM 965-0170-00  A1.02 ROM 0 960-5015-00
el B Ern A sefere  Guns N'Roses
oice CPU 512K)  965-0175-00  A3.00 c5 960-7001-02
Sound 256K)  965-0053-00 7F 960-5007-00 Voice 1 ) 965-0178-00 U17 960-5015-00
Voice3  law  see0ido0o U3 980:5015:00
Checkpoint oice -0180- -5015-
o) g wemw M7 B mme s R EIE U SRINE
cry 2 oea-0134-00 % 900-5007-00 Display AM) © 965-0176-00  A3.00 ROM 0 960-5015-00
Voice 2 1M 965-0058-00 F5 960-5009-00 —
Sound 25 K; 965-0059-00 Fa 960-5007-00 Maverick
Display 512K)  965-0060-00  CP80 us 960-7001-02 CPU 512K)  965-0182-00  A4.04 c5 960-7001-02
el A pEhes o mas
olce a = = -
Teenage Mutant Ninja Turtles Voice 3 4M 965-0187-01 U36 960-5015-00
CPU 128 g 965-0061-00 A1.04 B5 960-5006-00 Sound 512K)  965-0185-00 u7 960-7001-02
ey O EERER MO & dRamR BB M R0ER me Bu 8RR
LR O — - -
oun = =
Display 512K; 965-0066-00  A1.04 us 960-7001-02 Mary Shelley’s Frankenstein *
512K) 965018800 A1.03 5 960-7001-02
Batman ey EENEE o g
CPU J28)  sesoner00  ATOS B5 960-5006-00 Voice 3 v 962019400 U6 960-2012:00
CPU 256K)  965-0135-00 A1.06 C5 960-5007-00 Sound 512K)  965-0191-00 u7 960-7001-02
voed %Mé 962.0005°00 uir 960-5010-00 Deplay: (i) sce018900  Ato3 ROM 0 960-5015-00
Salnd o5 )K) ik S U7 288300780 Display AM 965-0190-00  A1.03 ROM 3 960-5015-00
spla’ . - -
spay Baywatch * (CPU Board 520-5003- 04)
i CPU 512K)  965-0195-00  A4.00 960-7001-02
Star Trek 25th Anniversary Voice 1 ) 962019600 3 960-5015-00
CPU 512K)  965-0072-00 A2.01 C5 960-7001-02 Voice 2 AM 965-0197-00 U21 960-5015-00
Voice 1 2M 965-0073-00 u17 960-5010-00 Sound 512K)  965-0199-00 u7 960-7001-02
\S/gluC: 2 %’%/I k) ggg—gg;g—gg 831 88812889288 Display* 4M; 965-0200-00  A4.00 ROM 0 960-5015-00
Bound, R TR atoo é 920-5001-00 Display* aM 965-0201-00  A4.00 ROM 3 960-5015-00
Hook Batman Forever * (CPU Board 520-5003- 04)
CPU 512K)  965-0077-00  A4.08 c5 960-7001-02 Sy 2ARK) 88-0202°080 A2 8%, 880-7001-02
Voice 1 2M 965-0078-00 u17 960-5010-00 Voice 2 965-0204-00 u21 960-5015-00
Voice 2 2M 965-0079-00 u21 960-5010-00 Sound 512K)  965-0205-00 u7 960-7001-02
Sound 256K)  965-0080-00 ur 960-5007-00 Display* 4 965-0206-00  A3.00 ROM 0 960-5015-00
Display 1M) 965-0081-00  A4.01 us 960-5009-00 Display* 4M 965-0207-00  A3.00 ROM 3 960-5015-00

|* Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster. |

Appendix A: Pinball Game
1 Firmware Table



8emi-Conductors / Integrated Circuits (I.C.) / Relays Cross-Reference Table

APPENDIX B

W e g | EEL  wie coo b eow
R ATION, BLO DAMP DIODES AND/OR DIOD D
Diode 1N4001 112-5001-00 NTE552 ECG552 |-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116 276-1103 SK3312
Diode 1N5401 112-0056-00 NTE5801 ECG5801 |276-1143 SK9004
Diode 1N5404 112-5004-00 NTE5804 |ECG5804 |276-1144 SK9007
] Diode T6A10L 112-5006-01 NTE5812 |ECG5812 |-—-—-  |-—-—-
Diode FR302 112-5009-00  |NTE588 | ECG588 |- —-—- SK5014
Diode, Signal | 1IN914 112-5014-00 |-—-—- |-—-—- |-—-—>- |-—-—-
MT5000UR or | 165-5052-00
LED TLRH180P (old SPI Part Ne: |- —-— - |-—-—~- 276-066B |- —-—-
T1-3/4 GaAlAs) | 165-5100-00)
R DIOD
Diode 1N4742A 12v 112-0061-00 NTE142A |ECG142A |276-563 SK12v
Diode 1N4760B 68v 112-0062-00B | NTE5092A |ECG5092A |- — - —- SK68V
Diode 1N4764A 100v_ | 112-0049-00A | NTE5096A |[ECG5096A |- —-—- SK100V
Diode 1N5228 3.9v 112-0053-00 NTE5007A |ECG5007A |- —-—- SK3A9
2 Diode 1N5234B 6.2v | 112-0047-00B | NTE5013A |ECG5013A | 276-561 SKB6A2
Diode 1IN5379 110v_ [ 112-0072-00  |NTE5157 |ECG5157 |- —-—- SK110X
Diode 1IN6267A 6.8v | 112-5011-00  |NTE4902 |ECG4902 |- —-—-  |-—-—-
Diode 1N4752A 33v_ | 112-5010-00A |NTE147A |ECG147A |- —-—- SK33V
Diode 1N4736 6.8v 1w | 112-5007-00 | NTE5071A |ECG5071A |- —-—- |- —-—-
DA OR - BN. PNP AND/OR SCR
FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |-—-—- |-—-—-
FET Trans. STP19NO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |-—-—-
FET Trans. VNO2N 110-0089-00 |-—-—- |-—-—- |-—-—=- |-—-—-
NPN Trans. 2N4401 110-0073-00 NTES85 ECG85 276-2009 SK3124A
NPN Trans. 2N6427 110-0070-00 NTE48 ECG48  |-—-—- SK4906
NPN Trans. MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0069-00 NTE123AP | ECG123AP|276-2009 |- —-—-
3 NPN Trans. TIP122 110-0067-00 NTE261 ECG261 276-2068 SK3896
NPN Trans. MJE15030 110-0101-00 NTE375 ECG375 |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 NTE288 ECG288 |-—-—- SK3434
PNP Trans. MJE15031 110-0103-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. MJES350 110-0072-00 NTE374 ECG374 |-—-—- SK9042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 |-—-—- SK3434
PNP Trans. TIP42 110-0068-00 NTE332 ECG332 |-—-—- SK9236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. TIP36C 110-0077-00 NTE393 ECG393 |-—-—- SK3961
SCR Trans. 2N5060 110-0074-00 NTE5400 |ECG5400 |276-1067 SK3950
SCR Trans. SCR2800B 110-0083-00 NTE5461-8 | ECG5461-8|-—-—-  |-—-—-
BRID A 2 B Comments:
DB3501 or .
4 BR (Present) CM3501 112-5000-00 For White Starl/O Bds., BR = 35 Amp @ 100v P.L.V.
NEL A Comments:
FRL-264 For PPB, Power Supply, & White Star I/0 Boards,
5 Relay D024/02CK | 190-5002-00 | B2l 54y DC 10 Amp DPDT
Relay DoGeodcy | 190-5001-00 E%rla?/zusscgcr:dg 'Amp 4 Pole DT
Appendix B: Semi-Conductors / ...
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APPENDIX C

Production Start Date, Manual Part N2, ROM Size & Positions and
Jumper W6 Installed Notei (White Star Board System & S8.A.M. System Only*)

N CPU/Sound Board Sound U7 512K = Producti CPU/Sound Board Sound U7 512K
Game Name | Production | o5, s, g Boarg Game U210 1MB | 533 Gamo Name | giam base | CPUSound Board Game U210 1B
White Star | i Marual | CPU/Sound Board Voice ROMS: 8¢ Board Ige ar . |and Manual | CPU/Sound Board Voice ROMS:
Bd. System™ | part Nr. S2: || Beard System PartNr. | yt7 [ u21 | use | uar
For complete Appendix Information for Games Laser War 54 Elvis® QUG 04 4 8MB 8MB 8MB 8MB
through Batman Forever, see any Service Game Manual TheS - FBE(E)B%OSB -00
between Apollo 13 through Ripley’s Believe It or Not! € S0pranos
or on-line at our website www.sternpinball.com/parts.htm; % 780-5085-00 | SMB | 8MB | BMB | 8VB
also available on CD-R, 970-2003-00 (The Simpsons™ 56 NASCAR® JUL 05 8MB 8MB 8MB 8MB
Pinball Party, T3® and The Lord of the Rings™ ). 780-5086-00
Apollo 13 NOV 95 Not 57| Grand Prix SEP 05 8vB | 8MB | 8B | &wB
29| (A13) 780-5044-00 | “MB | 4MB | AMB | geq | N/2 780-5091-00
30 Golden FEB 96 4AMB 4AMB Not Not n/a | See Apdx. A for more detailed information on Pinball Game Firmware (ROM
Eye 780-5042-00 Used Used Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
31 Twister APR 96 4MB 4MB Not Not @
780-5041-00 Used | Used Production | S.A.M. System CPU/Sound Board
ID4: Independ- | JUL 96 Not | Not Game Name e Boot EPROM U9
y a anua
32 ence Day 780-5045-00 AmB AmB Used | Used i 8.A.M. 8ystem npa” |\?.-u 965-BOOT-SAM (Programmed)
Space OCT 96 Not ™ .
33 4MB | 4MB | 4MB n/a World Poker Tour JUN 06 B-02  chksum LOC:
#]m - ;aE(;%o?m-oo N U,\Tetd 58| wPT) 780508800 | B | 21+ §Fe2s  Ug
34| Jhe otar wars AMB | 4MB 0! 0! nl/a The Simpsons™ APR 06 B-02 chksum LOC:
%"OEV -ISVSI Elg jﬁﬁ%ofﬁ'oo Uﬁetd Uﬁetd 59| Kooky Carnival 780-5090-00 | SMB | v21i $Fe25 U9
35| |he Lost ¥voria: AMB | 4MB 0! 0! nl/a ©Disney’s AUG 06 B-02 chksum LOC:
duressioPark__ 760-5053.00 Uﬁetd Uﬁetd 60| pirates of the Caribbean | 780-5092-00 | ®MB | v21+ §Fe25 U9
35| Jhe AMB | 4MB 0! 0! nl/a Famil Guy™ DEC 06 B-02 chksum LOC:
é;F"e;f K%’\-fg;‘ﬁ-oo Used U,\Tetd b 780509300 | SMB | v2ii gFe25 U9
g7 | Starship 4MB | 4MB | 4MB g n/a Spider-Man™ MAY 07 B-02 chksum LOC:
Toopers 760605500 Used 62 780500400 | BB | 21+ SFe5  Ug
iper Ni
38| i 780-5035-00 | 4MB | 4MB | 4MB | 4MB | n/a | Games 58 - current, S.A.M. System : CPU/Sound & I/O Power Driver PCBs
Lost In JUN 98 differ than White Star (previous Games 29 — 57); Disp. Controller Not Required.
39 Space 780-5060-00 4MB 4MB 4MB 4MB n/a
Godzilla SEP 98
40 780-5040-00 4MB 4MB 4MB 4MB n/a
South JAN 99
41 Park 780-5071-00 8MB 8MB 8MB 8MB W6
42| Harley- AUG 99 svB | sMB | sMB | 8MB | we

a | Davidson® 780-5067-01
42| Harley-David- | SEP 02
b | son®2nd Ed. 780-5067-10
42| Harley-David- | OCT 04
¢ | son® 3rd Ed. 780-5087-00

8MB 8MB 8MB 8MB W6

8MB 8MB 8MB 8MB W6

| Xiame 780506801 | BB | 8MB | svB | avB | we
43| NFL T s | VB | awB | evB | awB | we
“|Shootour | 7a0sorvor | OMB | avB | av | G | ws
45| Hion Roller 1 BN Ot 00| BVB | ovB | awB | svB | we
46| Bustn M era0o | SMB | 8MB | 8vB | svB | we
47| MONOPOLY® | SEPOL _ | v | avB | awB | & | we
48| Playboy P2 0| &MB | 8vB | 8vB | svB | we
40| Fotoon | %a0s0as0| BMB | BuB | avB | O | we
50| The Simpsons» | JAN 03 8VB | 8vB | 8MB | svB | We

Pinball Party 780-5077-00

T3®@: Rise of MAY 03
the Machines™ | 780-5079-00

51 8MB 8MB 8MB 8MB W6

The Lord of NOV 03

the Rings™ 780-5080-00
Ripley’s Believe | APR 04

53| jtorNot® | 780-5081-00 | 8MB | 8MB | 8B | 8MB

+ Additional Information for Installed Jumper (above games 41-51):

e Installed W6 so 8MB ROMS can be utilized. See the CPU/Sound Board

Schematic (Sheet 2 of 3, Address Location 3E) in the games’ Service Game

Manual. Games 52 - 57 CPU/Sound Board differ than <51 (See Appendix D).

See Apdx. A for more detailed information on Pinball Game Firmware (ROM

Name, Size, Part Numbers, USA Version & Checksum and Board Locations).

52 8MB 8MB 8MB 8MB

Production Start ... Appendix C:
... Installed Note 1



APPENDIX D
Board Type (White Star Board System* Only) Table

Appendix
1

D:

Game Elioper 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO
Name PP Driver Stereo upply Display Controller | Transmitter | Receiver | Application
520508000 | son-s1a7-00 | 013600 | seosranon | SO0 | seosossor | 2051240 [ 20512500 | S8y Tiouh |
Apollo 13 ) Light Boards 520-5130-01, -04 & -05 Magnet Interface,
Niscellaneous  7.Segment Display & Light Bd. 520-5130-06 Magnet Driver  £=12y Board
) Board 520-5130-02 Switch Membrane Board 520-5130-03
| 0 [ w0510 | seosim00 | seostmnoo | SRR | sensossor | ST | 0TREe8 | Se et
olden tye Miscellaneous Light Boards Mag. Processor X2 Driver Bd.  Relay Board
PC Boards: 520-5128-05 through -08 520-5143-00 520-5010-00
GAMES HEREON NO LONGER REQUIRE THE FLIPPER BOARD WITH THE WHITE STAR BOARD SYSTEM™
Game 1/0 Power | CPU/Sound Dlsg Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver Mono upply Display Controller ] Transmitter | Receiver | Application & App.
Twicter 520-5137-01 | 520-5136-10 | 520-5138-00 | J20090%00 | 520-5055-01 | §20.512400 | 220-5135:00 | &-Ball Trough
ste Miscellaneous Light Boards Mag. Drv. Bd.  Relay Board
PC Boards: 520-5145-01 through -07 520-5143-00 _ 520-5010-00
Independence | 520-5187-01 | 520-5136-10 ﬁszo-sws—oo R Do | 520-5055-01 | S2O31EE00 | 2203130 | ver Uip-rape:
Day (ID4) Miscellaneous Light Boards Servo Mtr. Bd. 520-5082-00 | 520-5083-00 | Alien Head
PC Boards: 520-5149-01 through -10 520-5152-00 Long Hop or1o | Long Hop opPTO Enter
Sonco Ja R S20:5137:01 | 520513610 | 520-5138-00 X o | 520-5055-01 | S2031EL00 | S203TER0 | ver Up-rape:
P Miscellaneous  2X 7-Segment Display Board
PC Boards: 520-5153-00
oS | 520515701 | 520513610 | 520519900 | RS0 | soocnesor | S20oakes | 2oeizatg | 45 Town
ars Trilolg
- Mlscellaneous Relay Board
Special 4. Boards: ___520-5010-00
520-5052-00 520-5124-00 520-5125-00 4-Ball Trough 20-5162-
The Lost 520-5137-01 | 520-5136-10 | 520-5138-00 | 135’ 33 Dots _520-5055-01 | SLOR'SETE  Single OPTO _over Up-Kioker S.Sé’oi_ 6200
orla: J.F. MiscellaneousP DC Relay Bd. Shaker Mtr. Bd. ensor on
C Boards: 520-5066-00  520-5065-00 Snagger Motor
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough | 520-5155-00
The X.Fil 520-5137-01 | 520-5136-10 | 520-5138-00 | {35\ 35 Dots | 920-5055-01 | Single OPTO | Single OPTO |over Up-Kicker 3 Pos. Motor
ARSI \iiscellaneous 520-5082-00 | 520-5083-00 | File Cabinet St
File Cab.
PC Boards: Long Hop opto | Long Hop opTO Enter Motor
Starship 520-5137-01 | 520-5136-15 | 520-5138-00 | o5 20a,00 | 520-5055-02 g%%g‘gﬁ?g g%ﬂ’;,g‘g%‘?g O‘{,‘Eral'j; rough,
Troopers Miscellaneous ~ 4X 7-Segment Display Board 520-5082-00 | 520-5083-01 L/R Orbit
Boards: 520-5166-00 Long Hop opto | Long Hop opto | Lane Enter
520-5052-00 520-5124-00 | 520-5125-00 | 4-Ball Trough
Viper Night |, 520-5137-01 | 520-5136-16 | 520-5138-00 | 35353 ois | 520505503 | Single GPTO | Single OPTO | over Up-Kioker
Drivin’ Miscellaneous  Relay Board 520-5082-00 | 520-5083-01 Jump Ram
PC Boards: 520-5010-00 Long Hop opto | Long Hop oPto P P
520 5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Lost In Space v 2219800 | 126 X'32 Dots | 920905503 | 'al OPTO | Dual OPTG |over Up-Kicker
Miscellaneous  Relay Board
PC Boards: 520-5010-00
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
Godzila 520-5137-01 | 520-5136-16 | 520513800 | 0095500 | 520505503 | FEPGHY | YSOLH | bl Troueh,
Miscellaneous Shaker Mtr. Bd.
PC Boards: 520-5065-00
520-5052-00 515-0173-00 | 515-0174-00 | 5-Ball Trough
South Park 20213701 | 520513616 | 520-5138-00 | S500%8%0 | 520505508 | YSOGH0 | YSOGHD | Sbal Tigueh
Miscellaneous 520-5082-00 | 520-5083-01 | Kenny Under
PC Boards: Long Hop opto [ Long Hop opto | Trough Enter
Harey e | 520513701 |.2582138:38, | 520-5138-00 | PEPRSN. | 520505508 | YOLUHY | FEPLEHE | overUp-acker
avidason - - il
1st-3rd* Mlscellaneous Relay Board Shaker Mtr. Bd. Diode Board 520-5082-00 | 520-5083-01 Motorcycle
Editions | PC Boards:  520-5010-00 _ 520-5065-00 _ 520-5146-00 Long Hop opTo | Long Hop opTo Enter
. 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough - "
Striker 520-5137-01 | 520-5136-16 | 520-5138-00 | {35032 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker] 339:0152-00
NFL) Y G N el o ukonwYs sal | 500.5082.00 | 520-5083-01 | Goalie Under- | _Sensor on
PC Boards: 520-5066-00 520-5010-00 _ 520-5146-00 BRI (Rl alesRelar] IRte N sl XYt AR N il BCe\dideliels
Sharkey's | 520513764 | 5205136-64 | 520-5138-00 | FEOPPH0N 520505503 | YoLUHY  FIPUHE e Up Rekr] 33063 et
Shootout MiscellaneousP Relay Board  Sol. Exp. Bd. Sensor on
Boards: 520-5010-00 __520-5192-00 ?-Ball Motor
520-5052-00 515-0173-00 515-0174-00 4-Ball Trough - -
520-5137-01 | 520513616 | 520-5138-00 | 3555 Dots | 520-5055-03 | ‘Dijal PTG Dual OPTO _over Up-Kioker| 33931999
CH:igh Roller I_520-3082-00 L520-a083-01 dBa”FIQ_OCIktt Slgnslort ton
asino 0Ng HOp OPTO | LONG HOP OPTO [ under Roulette ouletie
Miscellaneous Dot Display (5X7) in Slot Mach. JoruK ONLY> Sol- | 550.5196-00 | 520-5195-00 | Up/Dn Ramp yheel
PC Boards 520-5197-00 520810200 | 3-Pos. OPTO | 3-Pos. OPTO | in Slot Mach. otor
Austin 520-5137-01 | 520-5136-16 | 520-5138:00 | 003700, | 520505508 | YOREHE | TEPLETE | over Up iaker| 520-5212-00
Powers™ MiscellaneousP Relay Bd. (X3) for UKONLY> Sol- | 550.5082-00 | 520-5083-01 | Time Machine | onrene sy
Boards: 520-5010-00 oo arangn ] Long Hop opto | Long Hop opto Ramp OPTO on SpintMe
520-5137-01 | 520-5136-16 | 520-5138-00 | 3205095400 | 520-5055-03 | PEILZR | PEILEHD | ovBalj Trough.
MR \iiscellaneousP DG Relay Bd.  Mini-Dot Display (3 by 5X7) Jor WK ONLY> Sor. | 520-5218-00 | 520-5210-00 Bank
Boards: 520-5066-00 520-5197-00 (Electric C° Sign) oaneo ] 4-Pos. OPTO | 4-Pos. OPTO Door

Table continued on the next page.

Board
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APPENDIX D
Board Type (White Star Board System* & 8.A.M. 8ystem** Only) Table

Game 1/0 Power | CPU/Sound |Disp. Power | Dot Matrix Displa OPTO OPTO OPTO Misc OPTO
Name Driver (old & new) upply Display Controller | Transmitter | Receiver | Application | & App.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 5205136-16 | 520-5138-00 | 135555 ots | 520-5055-03 | Dial OPTO | Dual OPTO |over Up-Kioker
Miscellaneous DC Relay Bd. Relay Bd. for UK ONLY> Sol-
PC Boards:  520-5066-00 _ 520-5010-00 o a0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 5002-
RollerCoaster 520-5137-01 | 520-5136-16 | 520-5138-00 | 155°% 32 Dots fsi?(-igff-gﬁ Dual OPTO | Dual OPTO | over Up-Kicker ;‘%‘:p?ﬁ%é?%ﬂot
ycoon Mlscellaneous DC Relay Bd. Mini-Dot Display (3 by 5X7) or >Sol- § 500-5082-00 | 520-5083-01 |Behind 1-Bank | Switch Detec
BT I T N I T M T T ey e <o e ° | Long Hop opTo | Long Hop opo | Drop Target J on Wheel Spin
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gnﬁpsonsm 520-5137-01 | 520-5136-16 | 520-5138-00 | 158X 35 Dots | 520-5055-03 Dual OPTO Dual OPTO | over Up-Kicﬁer
Pinball Miscellaneous ~ LED Bd. Color Dot Display (4 by 5X7) [EeASaieaD
Party PC Boards:  520-5219-00 520-5225-00 (TV et e
i 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
gorminator® ) 520-5137-01 | 520513616 | 520-5138-00 | 13535 Dois | 520505508 | HalGPTO | Dual OPTO | over Up-Kioker
Rise of the  FYIRWHERIEIIN forUK ONLY 39¢] 515-7307-00 | 515-7308-00 | TXCannon
Machines PC Boards 520-5088.01 | Single OPTO | Single OPTO Trough
New 520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 6746-
The Lord 520-5137-01 | 590.5300-00 | 520-5138-00 | 138 X35 Dots | 520-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker (3\9&27{‘,2,?2)
Rings™ VIR LT (R =i ol Joi= BN o1 YO R YT SN TN SIII g o UK ONLY 444} 515.7307.00 | 515-7308-00 |Orthanc Tower] 500-6747-00
PC Boards: 520-5242-00 _ Amplifier PCB 520-5239-00 o-s068.01 | Single OPTO | Single OPTO Trough (Black Rec.)
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough | 500-6775-00
Ripley's 520-5137-01 | 520-5300-00 | 520-5138-00 | 135’35 Dots | 520-5055-03 | DialOPTO | Dual OPTO | over Up-Kioker| OPTO Trasovr
or Noti® YN e S oY L Il ok oLy a3« 520-5234-00 | 520-5234-00 | variTarget | 520:5285-03
PC Boards: X3 Dot Display  Amplifier PCB 520-5239-01 20 .01 3-Pos. OPTO | 3-Pos. OPTO 9 X3 Aux. Drvr
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
. 520-5137-01 | 520-5300-00 | 520-5138-00 | 383’35 Dois | 520-5055-03 | HIAIOPTO | Dual OPTO | over Up-Kicker
Elvis® ; for UK ONLY <4<
Miscellaneous 'Aux. Driver Bd.
PC Boards: 520-5068-01
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough
The 520-5137-01 | 520-5300-00 | 520-5138-00 | 178 X35 Dots | 929-5055-03 | "Dyal OPTO | Dual OPTO |over Up-Kicker
Sopranos®™ Miscellaneous for UK gﬁ';;;;‘
PC Boards: 520-5068-0
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough 6775-
NASCAR® 520-5137-01 | 520-5300-00 | 520-5138-00 | 138535 Dojs | 520-5055-03 | DI/ OPTO | Dual OPTO | over Up-Kicker| 33%:8778:00
CUCHINDESII Miscellaneous  520-5235-03  OPTO Transmitter / Receiver [RESainmd (Qty. 16)
PC Boards: x3 Aux. Drvr  Amplifier PCB 520-5239-01 520-5068-01 Switch Detect.
520-5052-00 515-0173-00 | 515-0174-00 | 4-Ball Trough -6775-
crand P w2510 | 520-5300-00 | 520-5138-00 | S20808300, | se0-s055-08 | $IE0L00 | 1501400 | Bl Trouon | sa0-6775-00
Miscellaneous ~ 520-5235-03  OPTO Transmitter / Receiver [aAgitadnml (Qty. 16)
PC Boards: X3 Aux. Drvr  Amplifier PCB 520-5239-01 20-5068-01 Switch Detect.
Game 1/0 Power CPU / Disg. Power | Dot Matrix | Dual OPTO | Dual OPTO | Dual OPTO OPTO Transceiver
Name Driver** Sound** upply Display | Transmitter | Receiver | Transceiver Miscellaneous
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00 520-5251-00 'U’ 1/per PCB
TWOchrIgMPoker Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough 45\%9\,'?;17 5P-a(1)i95 Jail Bars Up Ace/Hgle Mech
(WPT) Miscellaneous 520-5254-00 ~ 520-5250-14  520-5239-01 | 520-5247-00 | 520-5248-00 @ty 8) 520-5252-04 U’ 4/per PCB
PCBs : 50V Ste Drv__14Lep 5X7 Disp. PTO Al Ace/Hole Mech | Ace/Hole Mech Drop Targets 4- & é Banks
The 520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 520-5263-00-ASY
SimﬁsonsTM Back Door Back Door Cabinet Rear | 128 X 32 Dots éoin -Drc-)
00 Miscellaneous  515-5742-00 500-6700-00 (Qty. 11
Carnival PCBs : _Shaker PCB __Relay (incl. Wiring + Conn.)
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052-00 | 515-0173-00 | 515-0174-00
ng?ney S Backbox Backbox Backbox 128 X 32 Dots J 4-Ball Trough | 4-Ball Trough | 500-6775-00
of the” Miscellaneous 520-5239-01 511-5024-03 5 Switch Pairs
Caribbean PCBs : _OPTOAmp.(X3) _ Relay (incl. Wiring + Conn.) (Qty. 10)
520-5238-00 : H-E-A-R-T LED PCB
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | S2E775:00 | 520.5052.01 'U' 1/per PCB
Famlly Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6) Drop Target 1-Bank
Guy™ Miscellaneous 520-5239-01  520-5261-00  511-5042-01 500-6775-01 .
PCBs : _OPTOAmp.(X2) _Stepper Motor _Trgt. Sensor (X2) 1 Switch Pair 5206’%52.‘%}, é{ f_/ grr]f CB
511-5046-00 : Mini Playfield Lamp PCB Qty. 2) p farg
520-5249-00 | 520-5246-00 | 520-5138-00 | 520-5052:00 | 515-0173-00 | 515-0174-00 | 0677500
Spider- Backbox Backbox Backbox 128 X 32 Dots | 4-Ball Trough | 4-Ball Trough (Qtv. 6)
™ -
an Miscellaneous  520-5239-01
PCBs : OPTOAmp.(X2)
Board Appendix D:
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APPENDIX D

Board Type Table
Game Name Flipper Sound Power Supply Display X-Digit
52675'335_00 Master: 520-5004-00 plus:
o Laser War 2-Flipper replaced with: 520-5005-00 (Qty. 2): 7 Digit Alpha/Numeric
Board Not Required 5’50_5002_02' 520-5006-00 (Qty. 2): 7 Digit Numeric
520-5005.01 wes ot used. 520-5007-00 (Qty. 1): 4 Digit Numeric
. ?ecre;[j S?_\rl\llice 5 %-Elitpé)er_ |
e |orpedo e oard Not Require
oIb = 2-Flipper 520-5000-00 7 Digit AlphalNimere Combined
e Time Machine Board Not Required
o Playboy 35th Anniversary * 520-5033-00 520-5002-02
. ARBLC): Monday Night Football * 2-Flipper
¢ 1ODOCOP *only for 100 games of 520-5030-00
« Phaniom of the Opera A 16 Digit Alpha/Numeric Combined
® Back to the Future G h
o The Simpsons ABC Mon. Night Football) 520-5002-03
Game Flibper Qound Power Dot Matrix Displa OPTO OPTO OPTO
Name PP Supply Display Controller Transmitter Receiver Apllication
. %heckpoint
» Teenage
_I\ljlurtt?n?Ninja 220800203 520-5042-00
urtles - -
= Balman 520-5047-00 128 X 16
e star Jrex 520-5033-00
. 2oth Anniv. 2-Flipper 520-5050-01
e Lethal
Weapon 3
e Star Wars 520-5047-01
« Rocky & Bull-
winkle & Friends 520-5050-02 520-5055-00
e Jurassic Park 5232%%70%90
e Last Action 520-5070-00 520-5052-00
Hero 2-Flipper 520-5050-03 128 X 32
¢ Tales from
the Crypt 520-5076-00 520-5047-02
. $he Who's 3-Flipper
ommy N i
o WWF Royal 520-5070 / 5080 -00 520-5077-00 520-5055-01
Rumble 4-Flipper (2X2)
: guns N 520-5076-00
oses - -
; 3-Flipper " " 520-5102-00 520-5103-00 ‘ Paddle Boat
* Maverick 520-5050-03 Single OPTO | Single OPTO | Wheel Enter
 Mary Shelley’s |  520-5076-00 520-5077-00
Frankenstein 3-Flipper 520-5047-03 52109'2(;(72;‘00 520-5092-01
« Baywatch 520-5070 / 5080 -00 520-5124-00 520-5125-00 5-Ball Trough
4-Flipper (2X2) | 54 5106.02 Single OPTO Single OPTO | over Up-Kicker
e Batman 520-5076-00 520-5124-00 520-5125-00 4-Ball Trough
Forever 3-Flipper Single OPTO Single OPTO over Up-Kicker

Miscellaneous Boards (Lamp Boards & Relay Boards) not listed above can be found in each individual game manual.
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Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table

APPENDIX E

Typical Coil Diode 1N4004 unless noted otherwise (Diode Top = above lugs next to windings; Diode Below (Bottom) = under lugs opposite of windings).

STANDARD COILS (TYPICAL APPLICATIONS)

LARGE_COILS (FLIPPERS & SPECIAL APPLICATIONS)

Fes ()

(¢RIl Res (Q SPI Part Number and Comments Ga.-Turn SPI Part Number and Comments
20-400| 1.0 Q | 090-5021-use: -00 Diode Top 21-900 Q | 090-5020-use: -01 3-Lugs + 1N4004 & 1N5404 Diodes
22-500| 1.7 Q | 090-5017-use: -00 Diode Top |-10 Diode Top <BROWN><RED>.
22-600| 22 Q | 090-5017-use: -0B Diode Below // -0T Diode Top 22-750 / 958 8 090-5011-use : -00 DUAL WND COIL // 3-Lugs Diode x2
23-700| 3.1 Q | 090-5022-use: -0B Diode Below // -0T Diode Top 30-2600 .
23-750| 34 Q | 090-5019-use: -00 Diode Top 22-900] 345 Q | 090-5020-use : -20T Diode Top <YELLOW> //
23-800| 36 @ | 090-5001-use: -0B Diode Below // -0T Diode Top // | -20-ND No Diode

| -NL No Lugs 11" Leads // -ND No Diode | 22-1080| 4.2 Q [ 090-5032-use: |%E|i_ [r\)i Bg'loév // 0T D. Top <YEL-GRN>
. -NL No Diode
23-840| 4.0 Q | 090-5005-use: -00 Diode Top :
23.5-765| 36 Q | 090-5037-use: -03 Diode Top 23-6220 / 7%3 g 090-5006-use : -00 DUAL WND COIL // 3-Lugs Diode x2
24-900| 50 Q | 090-5002-use: -02 Diode Top /-10 No Lugs 14" Leads 30-2600) /> :
24-940| 55 Q | 090-5036-use: -0B Diode Below // -0T Diode Top 23-700 / 8%.2 8 090-5013-use : -00 DUAL WOUND COIL // Diode Top |
| use 090-5051-01 No Lugs 11" Leads 30-2600 5.
25-1240| 9.3 Q | 090-5034-use: -00 Diode Below 23-800 / g(z).g Q| 090-6012-use: -00 DUAL WOUND COIL / Diode Top |
26-1200/ 10.3 Q | 090-5044-use : -0B Diode Below // -0T Diode Top // 30-2600| 0.
|-NL No Lugs 11" Leads / -ND No Diode 23-900] 4.05 Q 090-5020-use : -30 Diode Top <GREEN>
27-1300] 142 Q| 090-5003-use : -0T Diode Top 23-1100] 51 @ | 090-5030-use: -0T Diode Top <ORANGE>
27-1400] ,, . o | 090-5015-use : -00 Diode Below | -ND No Diode
27-1400| 511-5031-00 Special App.: No Diode /Lugs + Conn. | 23-1200| 7.1 Q | 090-5008-use: -00 Dgode Top <BLACK>
27-1500] 16.3 Q | 090-5004-use : -0B Diode Below // -0T Diode Top 23-1500] 44 Q | 090-5062-use: -00 D!Ode Top <BLUE>
29-2000] 336 090-5016-use : -00 Diode Top 24-1570] 95 @ 090-5025-use : -00 D{ode Top <BLUE>
LARGE. MEDIUM & MINI COILS ( MAGNET APPLICATIONS 25-1400 Q | 090-5067-use: -0T D!Ode Top <RED>
20.5-480| 29 Q | 090-5064-use: -02 No Lugs or Core; 14" Leads / Large | 25-1600 Q | 090-5068-use: -0T D!ode Top <WHITE>

22.650| 43 Q | 090-5042-use: -00 No Lugs or Core; 6" Leads // Large | 25-1800] 13.8 Q | 090-5041-use : -0T Diode Top <BLUE-GREEN>

|-01 No Lugs or Core; 12" Leads // Large NI COILS (R RIP APP ATIO

24-780| 80 Q | 090-5061-use: -00 No Lugs orCore; 6" Lds. / Medium | 27-950 Q | 090-5046-use: -01 Diode Top
20-1000] 15.2 Q | 090-5059-use: -00 Lugs + Diode + Magnet Core / Mini | 28-1050| 11.5 Q | 090-5046-use: -00 Diode Top
31-1500/52.0 @ | 090-5054-00: Straight Lugs + Diode + Mag Core // Mini| 27-880 Q 500-6976-01 No Lugs or Diode +6" Leads & Conn.
Plonse Noto: On ual 090-5055-0 : ° ugs +D|ode + Magnet Ce //Mini | 34_590 Q | 090-5010-use : -00 Diode Top

ease Note: Ohm values may vary +/—-. epending on meter calibration. _ 00 y 01 includes Flap & Screw <YELLOW>
Ordering Note: Coils typically should not come with Coil Sleeves. IF A SLEEVE | gg 1 ggg gg g o 03:)553216 01 . -0B Diode BZ low // -0T Diode To
EXISTS, ensure it is the correct sleeve for the application usage. For the correct Coil = - 51'5 61 1'6’%%‘ use 515-# to include mounting & armature brackets
Sleeve, refer to the Game Assembly Drawing the coil exists on and order separately. (515-6110-00) .

| 33-1590/59.0 @ 515-6916-00 : includes brackets <WHITE>

Flipper Coil (White Star Board System* Only) Table

N2 of FLIPPERS FLIPPERS no E.O.S. Switch
GAME NAME Flippers SPI N2/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
* Note: For complete Appendix Information for Games Laser War through Batman Forever, see any Service Game Manual between Apollo 13 through
Ripley’s Believe It or Not!; or order CD-R, 970-2003-00 (The Simpsons™ Pinball Party, Terminator® 3 and The Lord of the Rings™ ).

pollo 2 | po 1 ont el RN SAME Not Used Not Used
Golden 2 | oo to0320T SAME Not Used Not Used

. 090-5020-20T 090-5032-0T
Twister 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
ID4: 090-5032-0T 090-5020-30
Independence Day 3 22-1080 -YEL-GRN- SAME Not Used 23-900 -GREEN-
Space 090-5032-0T 090-5020-20T
Jam + 2 22-1080 -YEL-GRN- | 22-900 -YELLOW- Not Used Not Used
The Star Wars Trilogy - 090-5032-0T
Special Edition * 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lost World: 090-5032-0T
Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
X Bies s S o oo e RN SAME Not Used Not Used
Starship 090-5030-0T 090-5032-0T
Troopers + 3 23-1100 -ORANGE- SAME Not Used 22-1080 -YEL-GRN-
Nioht Drivin’ ¢ 2 | 231100 ORANGE- SAME Not Used Not Used
Lost In 090-5030-0T 090-5032-0T
Space + 2 23-1100 -ORANGE- | 22-1080 -YEL-GRN- Not Used Not Used
Godzilla + 2 | pptpegvea TN SAME Not Used Not Used
South 090-5030-0T
Park 2 23-1100 -ORANGE- SAME Not Used Not Used

+ Coil Part Numbers ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side);
Coil Part Numbers ending with a "B" signifies the Diode is on the bottom of the lugs.
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APPENDIX E
Flipper Coil (White Star Board System* & 8.A.M. System** Only) Table

NE of FLIPPERS w/E.O0.S. Switch FLIPPERS no E.O.S. Switch
GAME NAME Fippers| SPNe/ GAUGE-TURNS / Color SPI N2/ GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Harley-Davidson® 1 and 090-5032-0T 090-5030-0T
1st through 3rd Editions 2 22-1080 -YEL-GRN- | 23-1100 -ORANGE- Not Used Not Used
Striker Xtreme 3 090-5032-0T 090-5030-0T 090-5030-0T Not Used
(NFL) + 22-1080 -YEL-GRN- | 23-1100 -ORANGE- | 23-1100 -ORANGE-
Sharkey's 090-5030-0T 090-5030-0T
Shootout + 3 23-1100 -ORANGE- SAME 23-1100 -ORANGE- Not Used
High Roller 090-5020-20T 090-5032-0T
Casino + 2 22-900 -YELLOW- | 22-1080 -YEL-GRN- Not Used Not Used
Austin 090-5020-30 090-5030-0T
Powers™ + 2 23-900 -GREEN- | 23-1100 -ORANGE- Not Used Not Used
090-5032-0T 090-5062-0T
MONOPOLY® 3 221080 -YEL-GRN- SAME Not Used 23-1500 -BLUE-
090-5030-0T
Playboy 2 23-1100 -ORANGE- SAME Not Used Not Used
RollerCoaster A 090-5032-0T SAME 090-5067-0T 090-5068-0T
Tycoon™ + 22-1080 -YEL-GRN- 25-1400 -RED- 25-1600 -WHITE-
" 090-5032-0T 090-5030-0T
The Si - (Sivith 22-1080 -YEL-GRN- SAME e Eeee 23-1100 -ORANGE-
bl Pars : «+ The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
nball Party t Flipper | pr. At. Style Flipper ** 090-5020-20T 090-5041-00T 090-5025-00
no E.O.S.” Switch):
Bats) |( 22-900 -YELLOW- | 25-1800 -BLU-GRN- |  24-1570 -BLUE-
Terminator® 3: 090-5032-0T
Rise of the Machines™ + 2 22-1080 -YEL-GRN- SAME Not Used Not Used
The Lord 090-5020-20T
of the Rings™ 2 | 22-900-YELLOW- SAME o e o UEEe
Ripley’s 090-5032-0T 090-5067-00T
Believe It or Not!® + 3 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-
: 090-5020-20T 090-5020-30
The Sopranoss" 2 22-10(?8065-33E2L-?(;-RN- SAME Not Used Not Used
090-5030-0T
NASCAR® and [NDSE] + 2 23-1100 -ORANGE- SAME Not Used Not Used
Grand 090-5030-0T
Prix + 2 23-1100 -ORANGE- SAME Not Used Not Used
TI?I Part Numbers endiwnh a'T S|gn|f|es the Diode is on thetﬁ of the I?on the c%wmdys:de) Coil Pan Numbers endlng with a B?nmes thelD?;zmltr?olm?ftlheli X
%%  SA M System Games DO NOT REQUIRE DIODES. If you use a coil from your stock which has a dlode remove |t 0NLY FOR S. A M. System Games.
World Poker Tour™ 090-5032-ND 090-5030-ND
(WPT)#* 4 1221080 [NO DIODE ] SAME 23-1100 [ NO DIODE ] SAME
Qs Lirates of the 2 |2319007] NG DIODE ] SAME Not Used Not Used
090-5030-ND SAME 090-5062-ND
Family 8 Norm. | 23.1100 [ NO DIODE ] 23-1500 [ NO DIODE ] NEEEEE
T™ s - 01.
v 2 Mini 279%05[%?)(&6\‘35 SAME
Spider- 090-5032-ND 090-5032-ND
Man™ #* 3 22-1080 [ NO DIODE ] SAME i Deze 22-1080 [ NO DIODE ]
Coil Cross-Ref. Guide Appendix E:
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APPENDIX E

Generic Coil Cross-Reference Guide § 1

Flipper Coil Table § 1+

FLIPPERS w/E.0.8. Switch

FLIPPERS no

E.0.8. 8witch

22-900 -YEL-YEL-

NE of
GAME NAME Elppore | SPI N° / GAUGE-TURNS / Color OPI N° / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Laser War ¥ 2 22(3?265103?(;:3200 SAME Not Used Not Used
Secret Service § 3 23(_)3865/0??3_'2&0 SAME Not Used 23(_)3865/0??3_'%)00
090-5011-00 090-5013-00 090-5012-00
Torpedo Alley ¥ 3 22750 / 30-2600 23-700 / 30-2600 Not Used 23-800 / 30-2600
Time Machine ¥ )] 2o a0 oe00 SAME Not Used Not Used
i These coils are dual-wound.
Playboy 35th Anniversary )] 99900202002 SAME Not Used Not Used
ABC Monday Night Football #+ D) 090-5020-02 SAME Not Used Not Used

11 A very small % of these games used a
addition of the 1N5404 Diode on the (-

090-5020-20

2) coils which was used in the Deger Design.

coil which used a proto-type Solid State Flipper System. The two

types of coils both are 22-900 coi

Is; the only difference is the

23-900 -GRN-GRN-

Robocop )] 22900 022D SAME Not Used Not Used
Phantom of the Opera 2 22_%%%'?3%?_’_%%'__ SAME Not Used Not Used
Back to the Future 2 2900 02020 SAME Not Used Not Used
The Simpsons ) 22905 02020 SAME Not Used Not Used
Checkpoint )] 92300 Va2 SAME Not Used Not Used
— 090-5020-30
Teenage Mutant Ninja Turtles 2 23-900 -GRN-GRN- SAME Not Used Not Used
Batman 2 | s o BN, SAME Not Used Not Used
: 090-5020-30
Star Trek 25th Anniversary 2 23-900 -GRN-GRN- SAME Not Used Not Used
090-5030-00 090-5020-30
Hook 2 | 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- Not Used Not Used
Lethal Weapon 3 2 | 231700 DR ORG. SAME Not Used Not Used
Star Wars 2 | jyioenou3a 0. SAME Not Used Not Used
Rocky & Bullwinkle & Friends 0 23-838:%)§3:%)RN- SAME Not Used Not Used
Jurassic Park 3 090-5020-30 SAME T 090-5030-00

23-1100 -ORG-ORG-

Appendix E:
1

Table continued on the next page.

Coil Cross-Ref. Guide

&

Flipper Coil Table



APPENDIX E
Flipper Coil Table

o FLIPPERS w/E.0.8. Switch JFLIPPERS no E.0.8. Switch
GAME NAME Flippers SPI N2 / GAUGE-TURNS / Color 8P1 N2 / GAUGE-TURNS / Color
LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | 3000 0N SAME Not Used Not Used
090-5032-00 090-5041-00
Tales from the Crypt 3 22-1080 -YEL-GRN- SAME Not Used 25-1800 -BLU-GRN-
: 090-5020-30 090-5041-00
The Who's Tommy 3 23-900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
090-5032-00 090-5041-00
WWF Royal Rumble 4 | 22.1080 -YEL-GRN- SAME 25-1800 -BLU-GRN- SAME
, 090-5032-00 090-5030-00
Guns N’ Roses 3 | 221080 -YEL-GRN- SAME 23-1100 -ORG-ORG- Not Used
. 090-5032-00 090-5032-00
Maverick 3 22-1080 -YEL-GRN SAME Not Used 22-1080 -YEL-GRN-
, : 090-5030-00 090-5030-00
Mary Shelley’s Frankenstein 3 23-1100 -ORG-ORG- SAME Not Used 23-1100 -ORG-ORG-
Bavwatch a 090-5030-00 090-5020-30 090-5025-00 090-5030-00
yw 23-1100 -ORG-ORG- | 23-900 -GRN-GRN- | 24-1570 -See Note- | 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 090-5020-30
Batman Forever 3 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used 23-900 -GRN-GRN-
090-5032-00
Apollo 13 0 221080 -YEL-GRN- SAME Not Used Not Used
Golden Eye 2 | o ineh i N SAME Not Used Not Used
: 090-5020-20 090-5032-00
Twister 2 22-900 -YEL-YEL- | 22-1080 -YEL-GRN- i L o L
. 090-5032-00 090-5020-30
ID4: Independence Day 3 | 22-1080 -YEL-GRN- SAME ey 23-900 -GRN-GRN-
090-5032-00T 090-5020-20T
Space Jam { 2 | 22-1080 -YEL-GRN- | 22-900 -YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 090-5032-00T
Special Edition * 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
. - 090-5032-00T
The Lost World: Jurassic Park 2 22-1080 -YEL-GRN- SAME Not Used Not Used
: 090-5032-00T
The X-Files + 2 221080 -YEL-GRN- SAME Not Used Not Used
Starship Troopers ¥ 3 23.?3805%538%FRG SAME Not Used 22(1)83050\?5LOOGTRN
Vioer Nioht Drivi 090-5030-00T
iper Night Drivin’ ¥ 2 23-1100 -ORG-ORG- SAME Not Used Not Used
090-5030-00T 090-5032-00T
Lost In Space f 2 | 231100 -ORG-ORG- | 221080 -YEL-GRN- Not Used Not Used
. 090-5032-00T
Godzilla ¥ 2 221080 -YEL-GRN- SAME Not Used Not Used
South Park f 2 | o R R SAME Not Used Not Used
Harley-Davidson® t and 090-5032-00T 090-5030-00T
Harley-Davidson® 2nd Ed. + 2 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
. 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) f 3 | 22-1080 -YEL-GRN- | 23-1100 -ORG-ORG- | 23-1100 -ORG-ORG- Not Used
, 090-5030-00T 090-5030-00T
Sharkey’s Shootout 3 23-1100 -ORG-ORG- SAME 23-1100 -ORG-ORG- Not Used
. : 090-5020-20T 090-5032-00T
High Roller Casino 2 22.900 -YEL-YEL- 23-1080 -YEL-GRN- Not Used Not Used
: 090-5020-30 090-5030-00T
Austin Powers™ 2 23-900 -GRN-GRN- | 23-1100 -ORG-ORG- Not Used Not Used
090-5032-00T 090-5062-00T
MONOPOLY® ¥ 3 | 22-1080 -YEL-GRN- SAME Not Used 23-1500 -BLU-BLU-
Playboy 2 | 3 R R SAME Not Used Not Used
- 090-5032-00T 090-5067-00T 090-5068-00T
RollerCoaster Tycoon™ 4 | 22-1080 -YEL-GRN- SAME 25-1400 -RED-RED- | 25-1600 -WHT-WHT
* 090-5032-00T 090-5030-00T
(56 ith |_22-1080 -YEL-GRN- SAME Not Used 23-1100 -ORG-ORG-
The Simpsons™ Pinball Party g b * The Homer Head Assembly is affixed to an Flippers (Mini-Bats) on 2nd Level Playfield:
Flipper | Upr. Rt Style Flioper * 090-5020-20T 090-5041-00T 090-5025-00T
Batg) |(no E.O.S. Switch): 22-900 -YEL-YEL- | 25-1800 -BLU-GRN- | 24-1570 -See Note-
Terminator® 3: 090-5032-00T
Rise of the Machines™ + 2 | 22-1080 -YEL-GRN- SAME Not Used Not Used
H o 090-5020-20T
e Lord of the Rings™ + 2 22:900 -YEL-YEL- SAME Not Used Not Used
Ripley’s 090-5032-00T 090-5067-00T
Believe It or Not!® 3 | 22-1080 -YEL-GRN- SAME Not Used 25.1400 -RED-RED-

+ Coil Part N°s ending with a "T" signifies the Diode is on the top of the lug (on the coil-winding side); Coil Part N°s ending with a "B" signifies the Diode is on the bottom of the lugs.

Coil Cross-Ref. Guide Appendix E:
& Flipper Coil Table 2



APPENDIX F
Motor Specification (White Star Board System* Only) Table

Game Name | Function 8pecifications | Part Numer

Rocket Bowman Motor 24VAC 515-6383-00

Up/Down Movement 60Hz 3W 6 RPM CCW incl. Connector

Apollo 13 Moon Unit Multi Products Motor 24VAC 515-6487-00

Rotational Orbit 50/60Hz 3W 6 RPM CCW incl. Connector

Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

Satellite Bowman Motor 24VAC 515-6528-00

Golden Eye Left/Right Movement 60Hz 3W 6 RPM CW incl. Connector

Spinning Disc Multi Products Motor 24VAC (041-5026-00) 515-6347-00

Twister with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector

Backbox Fan Multi Products Motor 24VAC (041-5052-00) 515-6531-00

(Tornado Wind) 50/60Hz 3W 3600 RPM CW incl. Connector

. Alien Head Servo Motor 041-5045-00

ID4: Independence Day Open/Close Movement (94322) MOTOR ONLY
SPACE JAM (NO MOTOR USED)

. } X-Wing Bowman Motor 24VAC (041-5058-00) 515-6383-01

The Star Wars Trilogy - S.E. Left/Right Movement 60Hz 3W 10 RPM CCW incl. Connector

Snagger & Center Link Multi Products Motor 20VDC (041-5059-03) 515-6715-03

The Lost World: Lift Up/Down Movement 9 RPM Non-Directional incl. Connector

Jurassic Park Shaker Johnson Motor (Vibrator) 10.5VDC 041-5029-00

10 AMP 2950 RPM CW MOTOR ONLY

The X-Files X-File Cabinet Multi Products Motor 20VDC 041-5057-00

Lift Up/Down Movement 9 RPM CCW MOTOR ONLY

Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

Starship Troopers

Warrior Bug
Forward/Reverse Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

incl. Connector
Requires 7" Shaft:

Up/Dn. Ramp in Slot Mach.
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-00
VIPER NIGHT DRIVIN’ (NO MOTOR USED)
Spinning Disc Multi Products Motor 24VAC (041-5046-00) 515-6347-00
Lost In Space with Magnet 50/60Hz 3W 325 RPM CCW incl. Connector
. Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Godzilla Shaker 1 3100 RPM CW (w/DRL PTS) MOTOR ONLY
SOUTH PARK (NO MOTOR USED)

. Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01
Harley-Davidson® 3100 RPM CW (w/DRL PTS) § MOTOR ONLY
1st through 3rd Editions Motorcycle Autotrol 24VAC (041-5072-02) 515-7025-00

Lift Up/Down Movement 20 RPM CCW incl. Connector
: Goalie (Linebacker) Multi #3590 12VDC (041-5075-00) 515-7071-00
Striker Xtreme (NFL) Left to Right Movement 60 RPM incl. Connector
’ Mystery Ball Hankscraft Motor Model-E 24VAC (041-5076-00) | 515-7095-00
Sharkey’s Shootout Rotating Movement 50/60Hz 3W 20 RPM CW incl. Connector
Roulette Wheel Multi Products Motor 20VDC (04 1-5078-00) 515-7153-00
Rotating Movement 17 RPM CCW incl. Connector

i i aydon Switc nstrument, Inc. Stepper Motor - -
ngh Roller Cas|no Haydon Switch & | | S M 515-6794-00

incl. Connector
Requires Shaft 4'4":

Tease Drop Screen
Lift Up/Down Movement

12VDC 4.6W (041-5062-00), Series 36000: 1.4"g
(Non-Captive Shaft not included) HS| #36864-12
(Unipolar) Travel per Step: .004 Step Angle: 15°

(Unipolar) Travel per Step: .004 Step Angle: 15° 530-5503-01
Time Machine Multi Products Motor 24VAC (041-5079-00) 515-7141-00
Rotating Movement 50/60Hz 20RPM CCW incl. Connector
: ™ Laser Beam Autotrol Motor 24VAC (041-5081-00) 515-7171-00
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional incl. Connector
Dr. Evil Target Hankscraft Motor Model-E 24VAC (041-5030-00) | 515-5900-00
Lift Up/Down Movement 50/60Hz 6RPM CCW incl. Connector
Monopoly® Mini-Flipper (Waterworks) Multi Prod. Motor & Gear Box #7000 EX00159A | 041-5083-00
poly Rotating Movement 20VDC 50/60Hz 85RPM CC/CCW MOTOR ONLY
Triangular Billboard Autotrol Motor (BD511 150-1387) 24VAC 041-5086-02
Rotating Movement 50/60Hz 12RPM Bi-Directional MOTOR ONLY
Centerfold Mechanism Multi Products (3680) Motor 12v DC 041-5075-04
Playboy Open/Close Movement 10/12 RPM CC/CCW MOTOR ONLY
Haydon Switch & Instrument, Inc. Stepper Motor | 515-6794-00

incl. Connector
Requires 7" Shaft:
530-5503-00

t Please Note:

"-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy. 515-5893-00).
THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.

Appendix F:
1

Table continued on the next page.

Motor Specification
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APPENDIX F
Motor 8pecification (White Star Board System* & 8.A.M. System** Only) Table

Game Name | Function | 8pecifications | Part Number
ROLLERCOASTER TYCOON™ (NO MOTOR USED)
THE SIMPSONS™ PINBALL PARTY (NO MOTOR USED)

Terminator® 3: Backbox Ball Shooter Multi Products Motor 24VAC (041-5079-01) 515-7317-00
Rise of the Machines™ Up/Down Movement 21 RPM CW incl. Connector
: ™ Balrog (Motor & Gate) Multi Prod. Motor 20VDC Series 600B (or equiv.) | 041-5088-01

The Lord of the Rings Open/Close Movement 50/60Hz 10 RPM Bi-Directional MOTOR ONLY

RIPLEY’S BELIEVE IT OR NOT!® (NO MOTOR USED)

Haydon Switch & Instrument, Inc. Stepper Motor | 500-6809-00

Elvis™ 12VDC 10W (041-5089-00), incl. Connector

Elvis® Front/Back Movement (Non-Captive Shaft not included) Requires 7.25" Shaft:

VIS HSI #46868-12-002 530-5658-00

» > > OPTIONAL <4<« Multi #3811 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker (041-5029-01) 3100 RPM (w/DRL PTS) incl. Connector

sM Bada Bing! Girls x2 Autotrol Synchronous Motor 24VAC 4W 041-5092-00

The Sopranos Rotating Posts Movement 50/60Hz 45.7/54.9 RPM Bi-Directional w/1" Shaft + 12" Leads
Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00

NASCAR® and [NDSE] Windmill (Skill Ball Enter) Model #8000 (EX-04-073) 10 RPM MOTOR ONLY
Grand Prix Back Panel Rotating (Car) Multi Products Motor & Gear Box 20VDC 041-5093-00
Windmill (Skill Ball Enter, Model #8000 (EX-04-073) 10 RPM MOTOR ONLY

llllllllllll llllllllllllllllllllllllllll YA TI777

~_ world Poker Tour™ (WPT) (NO MOTORUSED)

Bart on Skateboard Multi Products Motor with Crank 24VAC 500-6947-01
Left/Right Movement (041-5095-01) 50/60Hz 3W 14 RPM incl. Connector

The Simpons™ Left & Right Ramps Multi Products Motor 24VAC (041-5048-01) 515-7558-00
Kooky Carnival Up/Down Movement 50/60Hz 3W 15 RPM CCW (Qty. 2 in game) incl. Connector
Shaker Multi #3811 0630 Motor (Vibrator) 12VDC 041-5029-01

(details in SKC Manual, Page 24) 3100 RPM (w/DRL PTS) MOTOR ONLY

. Multi #3811 Motor (Vibrator) 12VD

©Disnev’s Pirat Spinning l(104'11-358029F-‘o(31€)3%q 00 M é%%ri PTS)C 51 }'05024'04
of tll‘?ene a?ibt;eaa gs -04 is RoHS compliant; can substitute with -01 domestic incl. Connector
Pirate Ship Multi Products Motor & Gear Box 24VDC 041-5101-00

Sinking/Raising Movement Model #7000-DCM 12 RPM MOTOR ONLY

Family Guy™ Stewie Figurine Stepper Motor NPM PF35T-48D4STD 5V RVB 511-5043-00
y Guy Left & Right Movement (041-5102-00 Reference Only) incl. Connector

Doc Ock, Sandman & 3-Bank| Sync. Motor 24VAC 50/60Hz 3W 12 RPM CW 511-5063-00
. Up/Down Movement (041-5103-00 Reference Only) incl. Connector
Spider-Man™ > > > OPTIONAL 4 << Multi #3811R 0630 Motor (Vibrator) 12VDC 515-5893-01

Shaker Motor Kit (041-5029-04) 3100 RPM (w/DRL PTS) AL
502-5027-00 -04 is RoHS compliant: can substitute with -01 domestic Incl. Connector
Motor 8pecification Appendix F:

Table 2



APPENDIX F
Motor Specification Table

Part Numbers starting with "515-" will include the Wiring Harness & Connector.

The following table only list games that used motors.

Game Name Function 8pecifications Part N°
ABC Monday Night Football| | pacalfost Motor 20 A 515-5222-00
Organ Bowman Motor 24v
Phantom of the Opera Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Mag Wheel Motor D.C. (KEN) 041-5005-00
. (in Backbox)
Checkpomt Johnson Motor
Shaker frson Mo 041-5002-00
Teenage Mutant Ninja Turtles | SP"ing Pizza Ball Gear Motor ady -C- 515-5397-00
Bar Target Bowman Motor 24v
Batman Up/Down Movement 60Hz 3W 11 RPM CCW 515-5256-00
Swinging Target Bowr2712a192l\4(|)3t'(\)/|r 24v 515-5534-00
Star Trek 25th Anniversa Gear Motor 24v A.C.
ry Transporter F/X 31 RPM 500-5421-00
Cooling Fan 1.
(for Transporter FIX) 44" Motor 12v 041-5014-00
1
Lethal Weapon 3 Spinning Light o et e 041-5017-00
Bar Target Bowman Motor 24v
Up/Down Movement 60hz 3W 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Star Wars Left/Right Movement 2215 RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C.
Rotation 60Hz 6 RPM CW 515-5570-00
. . Nell Log "Cutting Blade" Autotrol Model E Motor 24v
Rocky & Bullwinkle & Friends | ¢onard/Back Movement 60hz 4W 3 RPM CCW 041-5023-00
T-Rex Multi Motor 5v D.C.
Left/Right Movement 041-5025-00
H T-Rex Bowman Motor 24v
Jurassic Park Up/Down Movement 11 RPM CW 041-5026-00
Johnson Motor
Shaker (Vibrator) 041-5002-00
Crane Multi Products Motor 12v D.C.
. Left/Right Movement #3312 OSC 041-5027-00
Last Action Hero ;
Johnson Motor (Vibrator) 10.5v D.C.
Shaker on Motor (vibrator) 10.5 041-5029-00
Tombstone Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
Tales from the Crypt ,
Johnson Motor (Vibrator) 10.5v D.C.
Shaker 10 AMP 2950 RPM CW 041-5029-00
Mirror Bowman Motor 24v A.C.
Up/Down Movement 6 RPM CCW 515-5900-00
The Who’s Tommy Flipper Blinders Se(rgf1'g'§)t°r 041-5032-00
SPiRnng irplane Motor D.C. 041-5033-00
WWF Royal Rumble Shaker Johnsan Motor (yaaraton) 1omY P:C: 041-5029-00
Maverick, The Movie Turning Paddle Wheel MOt% %{“F\,’,\,/?'C' 041-5036-00
Mary Shelley’s Frankenstein LoRet B ot Servo Motor (94102) 041-5032-00
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00

Appendix F:

Motor Specification
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APPENDIX G

Part Number Prefix Classification Codes

IV. Bolts, Screws, Nuts, Washers & Nails
231-  Bolts
232-  Screws (Pan Head)
234-  Screws (HWH
237-  Screws (Misc.
240-  Nuts (Misc.
242-  Washers (Flat, Round)
244-  Washers (Split Lock)
245-  Nyliners
246- ashers (Lockers, External Tooth)
281-  Nails
V. Mechanical Components
249-  Rivets
251-  Pins (Dowel), Finishing Nails, Hairpins,
Spring Pins and Clevis Pins
254-  Stand-Offs, Spacers and Shims _
260-  Steel Ball (All Types Steel, Glowing, Delrin, etc.)
265-  Springs (Extension)
266-  Springs (Compression)
267-  Springs (Torsion)
269-  Springs (Washers - Belleville, Wave)
270-  Retaining Rings _
280-  Grommets, Bushings and Nyliners
283-  Bearings
Appendix G:

1

Electrical Source, Energy & Signal Converters

010-  Transformers
031-  Speakers
090-  Solenoids ﬁCoiIs)

150-  Filters, Outlets, Varistors, Thermistors

200- Fuses

Conductors, Connectors & Insulators
034-  Line Cords

036-  Cable Assemblies & Wiring Harnesses

041-  Motors

045-  Connectors I(_{-\II Types)

055-  Lugs (M/F), Pins (M/F), Discs,
Ring Terminals,
Terminal Strips, etc.

060-  Polarizing Keys and Conn. Covers

077-  Lamp Sockets

Circuits & Circuit Elements
100- ICs
110-  Transistors

112-  Diodes (All Types including LEDs & Modules)

121-  Resistors
123-  Resistors (Variable & Adjustable)
124-  Regulators & Bridge Rectifiers

125-  Capacitors (Radial Lytics & Ferrites)

126-  Piezo Crystal

127-  Heatsinks

130-  Capacitors (Tecates & Ceramics)
140-  Oscillators (Clocks/Crystals)

165-  Light Bulbs

180-  Switches

181-  Switch Membranes (Pads) & Piezo Sensors

190-  Relays
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

VI. Handles, Locks, Catches, Latches, Keys

VIL.

355

Handles, Locks, Catches, Latches
and Keys

Fabricated Parts

390

501-
515-
520-
522-
525-
530-
535-
545-

550-
VIIl. In-House Assemblies

500

502-
505-
510-
511-
515-

Hinges

Coin Doors

Sub-Assemblies

Printed Circuit Boards (PCBs)
Display Glass

Wood Parts

Screw Machined Parts
Fabricated Parts

Molded (Extruded) Plastic and
Rubber Parts (Rings, Sleeves, etc.)
Molded (Inserts)

End Product (Systems and Models)
Kits (Created In-House)

Cabinets (complete)

Riveted Sub-Assemblies (In-House)
Sub-Assemblies (In-House)
Sub-Assemblies*

*2 or more 515-’s but still a sub-assembly.

Bulk Materials
600-
601-
602-
604-
605-
625-
626-

Braided Wire & Ground Straps
Stranded Wire

Ribbon Cable

Telephone Line Cord

Sleeving (Shrink Tubing)

Velcro F(?wn-adhesive)

Foam Rubber, Foam Pads, Rubber
Bumpers (Blue Pads), Tape (All Types)
Velcro (adhesive) and String / Rope

Miscellaneous

000

040-
042-
091-
205-
631-
660-
675-
705-
755-
756-

777-
780-
802-
820-
803-
830-
880-
900-

Tools (see also 777-) and Supplies
Clamps, Ties & Clips

Pulleys

Coin Mechs

Fuse Holders

Staples

Glass (Playfield, Backglass, etc.)
Cleaners =~

Packing & Shipping ltems

Instruction, Coin Cards, Ins. Sheets
Information Sheets, Service Bulletins,
Instruction Sheets in Kits and Templates
Tools (Wrenches and Drivers)

Manuals _

Decal Kits ﬁcomprlsed of 820’s)

Decals, Mylar and Labels gSheets/Sets)
Plastic Kits (comprised of 830’s)

Plastic Pieces l(__Buty_rate Sheets/Sets)
Toys, Models, Figurines, etc.

Game Posters

Part Number Prefix
Classification Codes



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
STIPPLE
E
. 550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE (only in white)
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-15" X 3" 1-34" X 1-15" 2-14" X 1-15" 2-14" X 1-14" 1-14" X 1-15" 2" X 2-15"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BANANA
MINI SHIELD LARGE SHIELD HOT DOG HOT DOG HOT DOG
@ Cow D Camw
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD | ARROW-HEAD BULLET TRIANGLE
SMALL LARG
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Note: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color.

Instructions:

Parts which may come in various colors (i.e. targets, some posts, playfield inserts, etc.) end in a 2-digit number which

correspond to the color of that part. The "-XX" in part number which may come in various colors should be replaced with
the desired 2-Digit number corresponding to the color desired below. Not all colors may be available.

2 Color

PLASTIC PART COLOR CHART

& Color N2 Color Ne Color Ne Color N2 Color
-00 | Black or Solid Clear | -Q3 | Amber -06 | Yellow -09 | Purple -12 | Fluor. Blue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor. Orange | -13 | Teal Green -16 | Gold
| -02 Red -05 Blue -08 | White -11 | Fluor. Green -14 | Gray -17 | Trans. Brown
Playfield Inserts Appendix H:

(Plastic Light Covers)

1




APPENDIX |
Anti-Loft Stand-Up Targets

Ordering Note:

-XX REPLACE WITH
2-DIGIT FOR COLOR:
Not all colors available
{colors shown not exact)
07 NRE
“Amber
Sl
08 White |
B | (Required on all Stand-Up Targets)
N\ oot Shudih st
LOLS,  112-5003-00
515-7639-XX \@¥ 515-7581-XX "\ 515-7568-XX @ 515-7640-XX N
1" @ ROUND 1" X 1/2" NARROW RECTANGLE 1" X 1" SQUARE 1" X 1-1/2" WIDE RECTANGLE
ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP ANTI-LOFT STAND-UP
SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET SWITCH & TARGET
RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY* RIVETED ASSEMBLY*

*Some targets may require the lugs position be changed fo the left or to the ri%hl, depending on the application; these targets will have a different part number and are called out in the game manual
they are usedin (see Section 4, Chapter 1, Parts Identification & Location, Playhield .. - Swilches.) Review the game manual for the game desired for the original target used or application.

For Anti-Loft For > Light < Anti-Loft s
Application use Application use =
Large Foam Pad, Small FoamPad, /77 T\ |71 T

518" X 7/18" X 3/16" Thick 7HB" X 716" X 1/8" Thick
626-5078-00 626-5029-00
F?ram Fb:xs .
adhesie or ) :
s Anti-Loft Switch

Back Plate ¥
535-9823-01

ASM. REF. IN-HOUSE USE ONLY:

Light Anti-Loft Stand-Up Target

Assemblies which includes the

Anti-Loft Switch Back Plate, Switch

Mounting Bracket and Foam Pad

(Smal): 500-5835-XX (ROUND)
500-5857-X% (NARROW)
500-5232-XX (SQUARE) and
500-5321-XX (RECTANGLE)

REAR VIEWS OF ANTI-LOFT TARGET & SWITCH ASSEMBLIES

[____1[-==<] The material of the Anti-Loft Switch has been extended higher
to be used with the Anti-Loft Switch Back Plate. IMPORTANT: Switch & Target
Assemblies (X) without the extension (the predecessors) SHOULD NOT be
used with an Anti-Loft Switch Back Plate (shown left).

The Switch & Target Assemblies (X) without the extension have the following
part numbers*: §15-5966-XX (Round), 515-5967-XX (Narrow), 515-5162-XX
(Square) and 515-6027-XX (Rectangle) and should only be used with the
Switch Back Plate (shown right), 535-6452-00 ~
and Small Foam Pad, 626-5029-00.

% Ifthe above meferenced gaﬂarumbers anme o bnger available from
the factory or your di tor, if will be substifuted with the appropriate
Anti-Loft counterpart. Nof all colors may be available

Anti-Loft Stand-Up Target
Assemblies which includes the
Anti-Loft Switch Back Plate, Switch
Mounting Bracket and Foam Pad
(Large): 500-7062-XX (ROUND),
500-6985-XX (NARROW)
500-6984-XX (SQUARE) and
S00-7083-XX (RECTANGLE).

Q}
Bracket, P

Switch Mountin
535-6896-0

=\

A #5-32 X 5/8" Slotted HWH Swage (Zinc)
Screws (Qty. 2/per) 237-5976-04

Appendix I: Stand-Up
1 Targets



APPENDIX |
Modular 8tand-Up Targets

"R" means
«Target
Insert» is
reversed,
allowing
for Rear
Mounted
application.

e

Edaa
AL 44

A1 same time while you slide

To Replace the « Target Insert »
or change Target Orientation :

Items A-E Note: For the Target Assembly use the "500-" SPI Part
Number(s) shown in the Parts Table below. To receive the Target
Assembly with the « Target Insert » « Reversed » simply add a "R"
at the end of the Part Number. See Side View picture left to
compare (dashed line shows target reversed). For just the «Target
Insert» use the "545-" SPI Part Number.

P

=
N

T N N N S A
o
——

v
£

To reverse it yourself or to just change the insert:

1. With a small flat head screwdriver, push into the
small tab at the bottom of the target front and give a
slight twist motion to "pop" the two halves.

1 2. Push the Target
1 Insert bottom in at the

-N
01 1 the top (front) part up, then
02 ] .
Take Note: » 1 let go of the insert as the two
03 1
1. Items A-E come in various colors. These 8& 1 halves come apart.
targets may not be available in every color. :06 :
The "-XX" in should be replaced with the 07 1
desired 2-Digit number for the color desired 08 i 1
as described in the Color Chart below. As of -09 Purple 1
print date, the following colors were used : -10 Fluor. Orange B
-01 Clear (A, D); -02 Red (A, B, C, D, E); -03 Amber (D, E); -11 Fluor. Green : L
-04 Green (A, B); -05 Blue (C); -06 Yellow (A, C), -12 Fluor,_Blue 1 3
-09 Purple (B, D); -11 Fluorescent Green (A, B, D) -13 Teal Green 1
2.  Forlocation(s) and type of Stand-Up -14 Gray 1
Targets used, if any, see Section 4, Chapter 1, -15" Luniinescent :
Parts Identification & Location. Nc;nlsﬂ N%O.,Efm a1
: - 1
| Nr. | STAND-UP TARGET PARTS | SPIPART Nr. &
A Modular Stand-Up Target Narrow Assy. 00-6138-XX -
Stand-Up Target Narrow (Insert) 545-6138-XX
Modular Stand-Up Target Square Assy. 500-6139-XX a
B . Y . .
| Stand-Up Target Square (Insert 545-6139-XX § 3, Replace target or reinsert it into the other size while
c Modular Stand-Up Target Rectangle Assy. 500-6228-XX 1 slidina the two halves back together
Stand-Up Target Rectangle (Insert) 545-6228-XX Y Y )
D Modular Stand-Up Target Round Assy. 500-6075-XX 1 . . . \
['Stand-Up Target Round (Insert) 545-6075-XX 3 Note: If you were reversing the orientation, don't forget
g Mod. Stand-Up Target 1* Spherical Assy. 00-6189-XX ! to also turn the Switch Actuator PCB 180°. Test Switch.
Stand-Up Target 1" Spherical (Insert) 545-6189-XX ]
Stand-Up Appendix I:

Targets

2



APPENDIX J

Coin Cards (USA & International Pricing Defaults) B> For Yellow Stock add -Y to the Part Number

If more than one Pricing Scheme is available for countries listed, the F. listed beside the option, denotes the Factory Default Setting.

FOR VIEWS OF THE LA TEST or OPTIONAL USA, INTERNATIONAL / EURO AND CUSTOM COIN CAHDS VISIT OUR WEBSITE.
Nof Shown USA 755-5400-10 Tournament Option $2 = X1; 755-5400-11 Tournament Option $1.50 =

USA10 F. USA 10 USA 2-7 or CANADA  FOR CUSTOM PRICING USA 3 with ToPS™ USA 5 with ToPS™

NOM-TOURMAMENT PLAY HON-TOURNAMENT PLAY HON-TOURNAMENT PLAY
$ .75=059x1 75¢=152x1 Backside is Blank $ .50=052x1 $ .50=059x1
$2.00=039x3 =12 (Border Only) $1.00=059x2 $2.00=059x5
TOURNAMENT PLAY! ] | SUPER VALUE 50¢ = x1 Typeset your TOURNAMENT PLAY! TOURNAMENT PLAY!
$2.00=057x3 S

$1.50 =05%5x1 custom Pricing  J1$1.00 =05%x 1] £$1.00 =155x 1
755-5400-11 Front 755-5400-11 Ba_ck 755-5400-02 Front 755-5400-01, -02 or -04 Ba&k 755-5400-03 or -09 Fro&t 755-5400-03 Back /-08 Front
AUSTRALIA1 F. AUSTRALIA 2 CROATIA FOR CUSTOM PRICING + DENMARK 1 F. DENMARK 2
$1.00=12x1 Backside is Blank 2,00 =051

3KuNA=I9x1 Border Only) " =59x1 ’
surer vaLue] 1$1.00=1=2x1 5Kum—[@332 (Typese OL)’r : g gg-—ng@xz kD, .00= 1=9x3
$2.00=1=2x3 Custom Pricing ’ 10,00 S9x7
755-5406-00 Front 755-5406-00 Back 755-5410-00 Front 755-5410-00 Back 755-5402-00 Front 755-5402-00 Back
JAPAN 1 JAPAN2 F, MIDDLE EAST ANY COUNTRY CAN USE NEW ZEALAND 1 F. NEW ZEALAND 2
$1.00=0=2x1
¥100=0=9x1
¥100=02x1 $1.00=12x1] | surPEr vaLUE
= X - — "
¥200=02x3 Il (o=p®x1 o= X1 $2.00=12x3
755-5408-01 Front 755-5408-01 Back 755-5400-06 Front 755-5400-06 Back 755-5406-00 Back 755-5406-00 Front
NORWAY 1 F. NORWAY 2 RUSSIA F. RUSSIA (ALTERNATE) SOUTH AFRICA FOR CUSTOM PRICING %
1 Ba(%ksgle % Bllank
«10,00=02x order Only)
«.10,00=02x1 = 1 R2=px1 Typeset your
x20,00=039x3 Srone=05Ox% @ =[S59x4 Custom Pricing
755-5403-01 Front 755-5403-01 Back 755-5411-00 Front 755-5411-00 Back 755-5409-01 Front 755-5409-01 Back
SWEDEN 1 F. SWEDEN 2 SWITZERLAND 1 F. SWITZERLAND 2 TAIWAN FOR CUSTOM PRICING +
10,00..=052x1 «1,00=039x1 | [ #1,00=152x1 Be;g;s;gg;ggl;nk
15,00..=012x2] [ 5,00w.=159x1 5 00= [@316 512y 00—5%313 TWD10 =19x1 Typeset your
20,00..=059x3 " 5, 100=02x9 Custom Pricing
755-5404-00 Front 755-5404-00 Back 755-5405-00 Front 755-5405-00 Back 755-5412-00 Front 755-5412-00 Back
UK 1 UK 3 UK5 F. FOR CUSTOM PRICING + | Appendix J Notes:
1. Coin Card on Game is determined by original shipping
£ .50=19x1 Backside is Blank ) gountrv destination. o - ,
- L] - . Optional Coin Card(s), are available via your distributor or via
E;'gg o g:g £1.00=012x2 g gg %‘3!3 (%%g:(; Ogluyr 0 free downg)ad g www(.fsternpinbaII.com/coi;ragecards.shtml.
- - = - Ider style Coin Cards (foreign or domestic) not available
£2.00=13?x5 Custom Pricing on our vilebsite or no longer agvailable through your
distributor, are obsolete.
755-5407-00 Front 755-5407-00 Back 755-5407-01 Front 755-5407-01 Back 3. Coin Cards which have a Blank Backside can be used for
Not Shown EURO 755-5401-20 Tournament Custom (can fill in your own pricing). tCustom Pricing.
EURO 1 EURO 2 EURO 3 EURO 4 EURO 5 EURO 6

€ .50=1x1 € .50=15%x1 € .50=1x1]JJ€ .50=19x1
€ .50=012x1]1€1.00=0?x2 €1.00;[E§°K3 €1.00=0"x2 1 €1.00=1>x3 |} € .50=02x2
€2.00=12x5 . €2.00=12x6J1€2.00=12x7

755-5401-01 1-Side Only 755-5401-02 1-Side Only 755-5401-03 1-Side Only 755-5401-04 1-Side Only 755-5401-05 1-Side Only 755-5401-06 1-Side Only
EURO 7 EURO 8 EURO 9 EURO 10 EURO 11 EURO 12

€1.00=r5%x1 | [e1.00=r59x1 || €3-29 =251 | [ €3-00 =021 L €1.00=p32x1 || €1.00=r2x2
€4|00—[@x5 €2|00—[@x3 €2_00=[@X3 €3_00=[@X7 €2-0°—[@°x4 €4|00 —@XQ

755-5401-07 1-Side Only 755-5401-08 1-Side Only 755-5401-09 1-Side Only 755-5401-10 1-Side Only 755-5401-11 1-Side Only 755-5401-12 1-Side Only

A EURO FACTORY DEFAULT SUMMARY TABLE 4

| EURO1 | EURO2 | EURO3 | EURO4 | EURO5 | EURO6 | EURO7 | EUROS | EUROS | EURO10 | EURO11 | EURO12
BELGIUM GERMANY 2 NEngZLIﬂINDs ‘ ‘ GREECE FINLAND AUSTRIA FRANCE

ITALY 1
PORTUGAL

Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Adj. 18, Game Pricing, USA & International (non-Euro) and Euro 1-12 Summary &
International (Euro) Standard Pricing Select Tables, summarizes Standard or Custom Pricing Schemes & the Dip Switch Setting required.

Appendix J: Coin Cards (USA &
1 Intn'l Pricing Defaults)



SWITCH MATRIX GRID & DEDICATED SWITCHES (for notes & locations, see Page DR. 4 or 17)

a1 BN a2 as IEN o N o BN o BN o GROUND GROUND
Row GRN-BRN GRN-YEL GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY | K
(Return) CN5-P1 CN5-P5 CN5-P6 CN5-P8 CN5-P9 INPUTS CN6-P1 n -P1 1
: Cabinet Side pEA  Below P/F Above PIF LR BelowP/F XMl Below P/F HIll U206 Bl on Cabinet Side

WHT-BRN| | gyHon RIGHT LEFT LEFT LEFT GRY-BRN|  AlLEET
CN7-P9 RO ORBIT SPINNER BUMPER | OUTLANE CN6-P2 FeeEn
w. Part Number: 180-5160-01 - - 500-6227-02 180-5010-04 180-5015-04 500-6227-01 Sw. Part Number: 180-5160-01
ﬁ U400 BN Coin Door PYA BelowPF 20 AbovePF [EPY Above PP JERN BelowPF TN Beow PF | [P U206 T Below Playfield
WHT-RED 4TH LEFT LOWER RIGHT RIGHT LEFT GRY-RED #o LEFT
CN7-P8 Som ORBIT @ﬁgﬁﬁgﬁ%ﬁ‘ SPINNER BUMPER | RETURNLANE | | CN6-P3 %L%E%Eé?é?

w Part Number: | 180-5204-00 180-5158:00 | 500-6227-02 | See Sw 34 Nofe | __180-5010-04 | 180-5015:04 | _500-6227-02 Sw_Part Number: | 180-5149-00 on Flioper
ﬁ U400 JEN Coin Door I]I Below PF REX BelowPE_JPTd BelowPF [ Above PF JERX Below PIF Below PF B BelowPF | JES U206 Y on Cabinet Side

WHT-oRG|  &Ii BOTTOM PITLOCK | poo NER RIGHT BOTTOM LEFT GRY-ORG| #RGHT
CN7-P7 Som TR(?LEJEH) # | RROP MpDLE  [AGEELERAT)R  sTANDUP | BUWPER | suNGsHOT | | “CNe-P4 sy
iw. PiF Number: Future Use 180-5119-02 180-5158-00 180-5179-00 See Sw. 35 Note 500-5857-06 180-5015-04 180-5054-00 (x2) Sw. Part Number: 180-5160-01
U400 Coin Door Below P/F m Above P/F P2 Below P/F E!! Below P/F I!l Below P/F m Below P/F__ 'R Below P/F n U206 m Below Playfield
WHT-YEL | RigHT 4BaLL | VINDMILL 1 priock | TESTGAR ENTER | GARAGE RIGHT - #4 RIGHT
CN7-P6 SON | TROUGH#2 | MOTOR o STANDUP snbur | SAUS olfiake | | ENGre D o
Sw.Part Number: 180-5204-00 180-5119-02 See Sw. 20 Note 180-5178-00 515-5162-06 500-5857-06 -5116- 500-6227-02 Sw.Part Number: § 180-5149-00 on Flipper
U401 Coin Door m Below P/F PR Below P/F JEY@ Above/Below !E Below P/F i :

GRY-GRN

WHT-GRN| CENTER 4-BALL moway (B, LOWER LEFT

CN7-P5 | 5 §O/8ga | TROUGH #3 EJECT AEEFETL(EC?F{‘TT(%R STANDUP CN6-P7
Sw. Part Number: 180-5204-00 180-5119-02 A -5116- See Sw. 37 Note 500-5857-06 - - R Sw. Part Number:

U401 Coin Door m Below P/F In Cabinet n U206 IE’ on Coin Door
WHT-BLU LEFT ABALL START RIGHT GRY-BLU | 6 YOLUME
COIN TROUGH RED BUTTON

CN7-P3 stot VUK OPTO STANDUP BUTTON | SLINGSHOT CN6-P8 ((In Test: LEFT))

Sw. Part Number: 180-5204-00 See Sw. 14 Note 500-5232-06 180-5174-00 180-5054-00 (x2) Sw. Part Number: 180-5192-02

U401 Coin Door Below P/F Above P/F U206 on Coin Door
3 5TH 4BALL TRUCK i #7 SERV. CRED.
WHT-VIO COIN STACKING RAMP GRY-VIO | CrEEN BUTTON)

CN7-P2 SLoT OPTO KICKER

(
CN6-P9 | "(in Test: RIGHT)
Sw.Part Number: Future Use See Sw. 15 Note 180-5057-00

Sw_Part Number: 180-5192-04

U401 JEE Cabinet Side [ Above P/F LR Above P/F U206 QR on Coin Door
: RT RIGHT PIT LOCK UPPER ) #8 BEGIN TEST
V\él-'l\l'l;%F;Y BUTTON. | SHOOTER | mawP 1o | BQTTOM ACCELERATOR|  THUMB N GRY-BLK | &/\Ci’BUTTON)
5 (UK ONLY) DIVERTE (OPTO) BOT. (OPTO) CN6-P10 | 'in7est: ENTER)
180-5160-01 180-5200-00 180-5010-04 See Sw. 32 Note 180-5010-04 See Sw. 48 Note d 180-5192-00

(18v)

YEL-GRY
J13-P1

YEL-VIO
J13-P3

YEL-RED
J13-P8

YEL-BRN
oroand) J13-P9

YEL-ORG
J13-P7

YEL-BLK
J13-P6

YEL-GRN
J13-P5

YEL-BLU
J13-P4

: #44 Clear Bulb [z #555 Clear Bulb el #555 Clear Bulb JEJ| #555 Clear Bulb i #555 Clear Bulb J:3} #555 Clear Bulb gl #555 White LED K #555 Clear Bulb
RED-BRN RACE VICTORY 100K STANDUP (R)ACE SPECIAL &
J12-P1 POSITION 10 LAP LEFT MILLIONS
: R #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RED-BLK RACE ROAD INFIELD
J12-P2_| POSITION (VIS PARTY 150K 100K R(A)CE GARAGE
: Lkd #44 Clear Bulb [gEJ #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb
RACE 2X HAULER
: P2y #555 Clear Bulb 3 #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #44 Yellow Bulb
RED-YEL RACE COLLECT TEST PIT ROAD
J12-P4_| POSITION 7 R-AC-E CAR 250K 200K RAC (E) (C) HAMP #1 SIGN
: k&] #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [k} #44 Clear Bulb #44 Clear Bulb
RACE JACK HAULER HARD MOVE
POSITION 6 POT RIDE RACING 250K SPIN C(H)AMP #1 N3
: #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [EY@ #44 Clear Bulb #555 Clear Bulb
RED-BLU RACE BONUS LIGHT COLLECT SPEED JACK
J12-P6 | POSITION 5 JACKPOT EXTRABALL R-ACE SHOTS POT CH(A)MP#1 |  CHAMP #1
: L] #44 Clear Bulb #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb [ #44 Clear Bulb #555 Clear Bulb
RED-VIO RACE MULTI BUMP'N JACK COLLECT EXTRA
J12-P8" | POSITION 4 BALL RUN* POT R-ACE BALL CHA(M)P#1 |  SCANNER
: #555 Clear Bulb &3 #555 Clear Bulb JER] [ #44 Clear (x2) #5565 Clear Bulb [B2Y #555 Clear Bulb [} #44 Clear Bulb #555 Clear Bulb
RED-GRY RACE RIGHT SIDES SPINNERS X2 JACK MODE JACK
J12-P9 | POSITION 3 LOCK ONLY* POT BONUS CHAM (P) #1 POT
: [} #44 Clear Bulb #555 Clear Bulb #555 Clear Bulb [ #555 Clear Bulb Kl #555 Clear Bulb #555 Clear Bulb #44 Clear Bulb #555 Clear Bulb
RED-WHT RACE COLLECT LEFT RAMP COLLECT CHAMP (#1) SHOOT
J12-P10 POSITION 2 R-A-C-E STANDUP (LEFT) R-A-C-E AGAIN
p&d #555 Clear Bulb #555 Clear Bulb &l #555 Clear Bulb G} #555 Clear Bulb #555 Clear Bulb #555 Clear Bulb OPTIONAL #555 Clear Bulb
RACE JACK LEFT RAMP SUPER TOURNAMENT START
J12-P11 POSITION 1 POT STANDUP (RT) JACK POT BUTTON BUTTON
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Customary
Inch Ruler
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— — SIS ernlRinballyincyisithe 0nly/c0in-opMifisiose Far. I so1o
—— ] . ¥ W phone: 708.345.7700
- — lpinballl facturer;on the'planet! fax: 708.345.7813
—_— —] e P 4 Tx info@stempinball.com
— m— — < Ll - ;._
—— — 1| Technical Support & Parts Sales
—— | 2002, 2003 (2-Disc Set) & 2004 (2-Disc Set) CD-Roms are now available! Click year for more info!
———————]| We at STERN Pinball continuously strive to provide our distributors, operators, and game owners
— B ——]| with the best technical support possible. We, therefore, have provided you with the service options
—| listed below. If your game requires parts and/or service, please contact your nearest STERN Pinball
—— ~— 1| distributor (See our Distribution List). For any additional assistance, contact our technical service . .
— — | staffat 1-800-KICKERS (1-800-542-5377) or by e-mail at parts.service@sternpinball.com. Metric Conversion
—_— — 16"
—— — | Ifyour STERN Pinball is in need of repair, please contact your nearest STERN Distributor. Vol
] — TN
—q——]| Pinball Game Parts Coinage Cards T T z¢4_ ..
el | Offering Service Game Manual excerpts: Detailing the Country Setting, Pricing Scheme § iy i l aja
— ——| Parts Identification & Location, Drawings for Major and Dip Switch Setting S T
=] Assemblies & Ramps and Appendixes A-J (updated ( (;/35:35) h R
—  — with each game) Schematics, Theory of Operation v
—_— — ] and Troubleshooting Tips 1” = 2.54 cm or25.4 mm
— — | Service Bulletins Drawings on the White Star Board System™ 11r:rr: = 'ggg:;’r,
—— _— —| Detailing Technical Information, Tips, FYIs, Notices o
—_— 11 and Updates Tricks & Tips For metric, multiply the inch
i —— Ist Time Pinball Set-Up / Prev. Maintenance  value by the metric value:
J— — ] ROM Code Library example: 5”X254cm=
— ——| Offering game code for all Data East®, Sega™ and ~ Track Your Order Via UPS 12.7 cm or 127 mm
=l | STERN® Pinballs (EPROM Programmer required) For US, muitiply the metric
— NTE Semi-Conductor Cross Reference value by the inch value:
— example: 13 cm X .3937” =
~N Radio Shack Component Catalogue 5.1181”
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Visit our website www.sternpinball.com for Pinball & Redemption game information!

Click to view, print or download all of the above!

HELP US, HELP YOU! If you have any suggestions, questions, need technical advice,
find errors or have comments, contact us through our website or call!

This Game Service Manual and all other documents relating to this product, playfield components, features, rules, programming

and operation are subject to change without notice (Service Bulletins, if applicable, available through our website).

7 8 0 - 50 91 - 00

Games shipped factory direct
to Europe from Stern Pinball,
Inc. are CE approved and will

have an "E" prefix attached to
the Serial Number.



