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..why can’t a flipper coil be flipped
or energized like any other coil?

It can, it should...and now it is!
NEW FLIPPER DESIGN - NO FLIPPER BOARD!

The White Star Board Slystam“ has allowed us to simplify the flipper circuit to the point where we have eliminated the
he flipper circuit is now configured the same as any other solenoid drive circuit (see below).

flipper board altogether.

Technical
. Overview

Qur New Flipper System uses one
suﬂzlﬁ volta%e (50v DC) for both kick
and hold. Once the Game CPU
detects a flipper cabinet switch
closure (during game play) it applies
a 40 msec pulse to the gate of the
flipper drive transistor (STP20N10L).
If it continues to detect a flipper
cabinet switch closure (the player
holding the button in) it will continue
to pulse the flipper drive transistor 1
msec every 12 msecs for the
duration of the hold cycle.

The E.O.S. (End-Of-Stroke) Switch
serves the same function as before
as il prevents foldback when the
player has the flipper energized to
capture balls. The E.O.S. Switch is
a normally closed switch which
opens approximately a 1/16" when
the flipper is energized. The Game
CPU will detect a switch closure if
the flipper bat is forced back by a
high velocity shot or rebound on the
playfield and will apply another 40
msec pulse of 50v DC to the coil.
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One of the objectives in going to the White Star Board System™
for the Operator. We have taken this line of thinking one st
flipper circuit. Our pinballs were the first to utilize a Solid St.

was to simplify the system
farther by simplifying our
alls \ ate Flipper System. This
required more complex circuitry in the form of the Solid State Flipper Board but reduced the
overall amount of service calls on the pinball by a good 25% due to increased reliability.
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NEW BACKBOX LAYOU'I', FUSE & RELAY LOCATIONS
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QUICK REFERENCE FUSE CHART

Backbox Fus.es
DISPLAY POWER SUPPLY BOARD

| F1 | 3/44 250v Slo-Blo 90v DC High Veltage Displa

1/0 POWER DRIVER BOARD
TA 250v Slo-Blo 50v DC Primary High Power Coils & Flippars

54 250v Slo-Blo 20v DC Low Power Coils

SA 250v Slo-Blo 12v DC Logic Power

5A 250v Slo-Blo 12v DC Logic Power

3A 250v Slo-Blo 50v DC Magnst

3A 250v Slo-Blo 50v DC Coils

84 250v Slo-Blo 18v DC Controlled Lamps

44 250v Slo-Blo Sv DC Logic

Not Usad | Spare (5A 250v Sio-Blo)

54 250v Sho-Blo 6.3v AC G.I. Lamp RU/LL Side Playfield

54 250v Slo-Blo 6.3v AC G.I. Lamp L1 Side P/F & Coin Door

54 250v Slo-Blo 6.3v AC G.1. Lamp Upper Hall Playfield

3A 250v Slo-Blo 24v AC Special Relay/Molors (24v Motor)

Cablinet Fuses
SERVICE (AC) OUTLET BOX (CABINET BOTTOM)

Main Fusa Line: 1X 84 250v Slo-Blo (Intl) 2X 54 250v Slo-Blo

Under Playfleld Fuses

BY FLIPPER ASSEMBLIES
3A 250v Slo-Blo 50v DC Oulput (all fuses) Right Flipper

3A 250v Slo-Blo 50v DC Output Lalt Flippar
BY MAGNET ASSEMBLIES
3A 250v Sio-Blo 50v DC Magnet (lor Orbit Ball Diverter)

aA 250y Slp-Blo 50v DC Magnet (for Magna Disc)
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128 X 32 Dol Matrix
Display Board.
{Bath boards
have no fuses.)

Moemory Protect &
Coil Power Interock
Switches.
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Volume Control &
Sarvice Switches are
located on the Ceain Door

{Red, Green & Black Buttons).
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FIND-IT-IN-FRONT: DR. PINBALL SECTION

The key technical data from various parts of the manual was extracted and combined into the "Find-It-In-Front:
Dr. Pinball Section.” This new section will assist the technician in locating important technical information needed
to troubleshoot the machine. To get into the Portals™Service Menu:

Step 1
Enter the Portals™ Service Menu by
Step 2 pushing the Black "BEGIN TEST" Button.

Meowve through the menus by pushing the
Red "LEFT" or Green 'HIGHEI" Buttons. Step 3
Note: Pughing the Left or Right Fllpper =kiact gﬁ&%"}gﬁ? ?ﬂﬁ:'“ﬂ he

Buttons operatas in the sama way.
Mote: Pushing the Start Bution
operates in the same way.

— - : IMPORTANT
“NERI. — Ensure the Playfield Power Interock
LEFT RIGHT ENTER | Switch (Located inside Coin Door Left)
| P u nrnls ™ iz pulled out. This Is required for Coll

1 [F s r
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and Flashlamp Testing.

+ We are introducing in our Portals™Service Menu a new icon and diagnostic aid called Dr. Pinball (Flow
Chart Menus). This is a feature that will allow the operator/technician to utilize the power of the micro-
DIE;. | processor assisting in troubleshooting a problem with the machine.

X 9% Y ¢ HOWIT WORKS T¥ ¥ ¥ ¥

First, the operator/technician must enter the Service Mode (for a complete description of the Portals™ Service
Menu and ICONS see Section 3, Chapter 1). To get into the Service Menu Mode: « Power-up game (if not
already) & open the Coin Door. « On the Coin Door is the Portals™Service Switch Set (Red, Green & Black
Buttons). Push down the Black "BEGIN TEST" Button. Looking at the Video Display you will momentarily see
the introductory screen "Service Menu" with a satellite flying from right to left pulling a banner "Portals™ @ 1996
SEGA PINBALL, INC. " followed by the MAIN MENLU.

While in the MAIN MENU, select the "DIAG" /can, then select the Cross "DR." lcon. This will bring you (the
operator / technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of four sub-menus: Flipper
"DR.." Coil "DR.," Switch “DR." and Lamp "DR." /lcons. Selecting a particular sub-menu will give you a choice of
which specific Flipper, Coil, Switch or Lamﬁ circuit needs to be diagnosed. The display will now ask a question or
&r'we a procedure to follow such as "Does the lamp turn on?" or "Check bridge rectifier BR-20, if short replace.”

hen Br. Pinball asks a question or request a procedure the Dr. will expect a response such as "no" or “yes® (see
below examples of the mini-icons which will prompt the operator). You the operator/technician must respond by
using your Flipper Buttons to "SELECT" a mini-icon and the Start Button to "ENTER" your selection.

Note: The "Porials” service switches located on the coin door can also be used to select and enter
mini-icons. In switch test this is required since flipper and start switches are part of the test.

[ " i [ "e | From the Dr. Pinball Monu
! | ﬁ GO TO FLIPPER, COIL,
'E:" @ SWITCH OR LAMP

 DR.

FLOW CHARTS
_DF.

From the Maln Manu
in Portals™
GO TO
DIAGNOSTICS MENU
e

The following are the mini-icons with explanations for the Dr. Pinball Sub-Menus:
: = Seglect a Coil, Lamp, Switch or Flipper to
diagnose with "-* or "+" lcon; Then "RUN."
("QUIT" exits Portals completely.)

= Seen when question is being asked on the
Display. "END" lets you select a new item to
test: "PREV" goes back to previous question.

= Seen when diagnosis is given. "PREV" lets
you go back.

ulse the

. - In Coil Flow Chart M L
it celradur ACRMALDC IO IT T ol NO. VLS " 'END." *PHEV. "QUIT"
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The display reads "OPERATOR ALERT..." — A message displayed
during Game Mode or Power-Up to alert the operator of a problem.

OPERATOR ALERT works by monitoring any switch activated coil that has the potential to trap a ball when
disabled (e.g. in the Auto Launch, Scoop, Eject, etc.). If this assembly has a closed switch indicating a ball is stuck
or the switch is stuck closed, the CPU Board will activate the coil ten times. |f the switch remains closed, the
me will displa};a message indicating there is a problem (e.g. "OPERATOR ALERT AUTOLAUNCH NOT
ORKING"). This not only warns the operator of a problem immediately, but indicates exactly where the operator
should look to resolve it.

The display flashes "OPEN THE COIN DOOR" — This indicates
that CMOS RAM memory (CPU Loc. U212) has been corrupted.

This is caused by either failure in memory %Ie,g. batteries are dead or faulty RAM) or upon installation of updated
version of code. Opening the Coin Door will initiate a Factory Restore, by opening the Memory Protect Switch.
Check battery voltage at CMOS RAM with power off.
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CPU DIP SWITCH SETTINGS, LOC. SW300 CPU/SOUND BOARD
GOLDENEYE: CUSTOM FACTORY ADJUSTMENTS BY COUNTRY*

*All countries not noled
From the Maln Menu s, | From the Diagnostics [~ oy oy From the Switch below use tha "USA CPU

In Portals nu Country Setting”
GOTO DIEGUMDSTICS GO TO DIP

GO TG?#ITCH
MEN MENU SWITCH TEST | cpu counmry sermna |res [0 | 2] 2l |5l 8l5]a
e — . ON .
DiAG Ehd | DIF . oo oeeees

CPU COUNTRY SETTING. | Pes |10 2] S0 @15 8] 21 8] [ cru counmy sermns [ [0 2] 5 1R]s[E61 ]G

cru counTry serTnG: | res [l 2130 5] 6] & o
o | oN % ON
AUSTRIA — FRANCE == lapan a
or| |9/0/0/000e o |8 | 00008 OF o8
CPU COUNTRY SETTING: | s LNl @l s 1620 E]| [ cru counmy sermne: [pes [0 (2] S al el 7] 8] | cru counmv sermng: [P |3 2|11;|5 AEE
oM ;] On -
BELGIUM - GERMANY - - HORWAY L
e eeeses e eesee wi0_lo_eeee
[cru counmy sering. | pes [0l B |85 a1 20E] | cu counmy sermwa: [ros [Rl2IS A S 617 8| | cru counmey sermmc: | res |22 | S lslE]a]e
) o HOLLAND (DUTCH]  |OM - o -
CANADA L 1] SWEDEN
or| | 000 & NETHERLANDS _|ow [0 *ee OFF | 800
CPU COUNTRY SETING. | Pos [ONZ S0l IELZ] 8] [cru counmy s [ [a2lS] @l S 817 18| | cPu counmy semns [res [T 2] S (0TS T615] s
on o on
ENGLAND (UK} Lt ALY - Lt SWITZERLAND -
ore CUU0C o @ o (@@ oo®
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TWISTER ROM SUMMARY TABLE

I.C. NAME TYPE BOARD NAME LOC. PART N2
Game ROM 1MB CPU / Sound Board U210 965-0219-41
Leios ROAL i SRS ound Noard Ut7 St psas
VoicoROM2 | MNotUsed | CPU/SoundBoard |  U21 NotUsed
VoiceROM4 | NotUsed | CPU/SoundBoard us7 NotUsed
Sound EPROM 512K CPU / Sound Board uz 965-0221-41
Display EPROM | Display Controller Bd. M_ ROM@ | 965-0222-41
Display EPROM | DisplayControllerBd. | ROM3 | NotUsed

Find-it-In-Front: Dr. Pinball Page iii




From the Maln_Meanu From the Diagnostics From the Switch From the Switch
in Portals™ Manu : b Manu Manu
GO TO DIAGNOSTICS GO TO SWITCH GO TO SWITCH OR GO TO DEDICATED
MENU MENU 1 ACTIVE SWITCH TEST SWITCH TEST

DlaG|

Calumn
Orive)
4TH COIN
A SLOT Ifmuu.ﬂ TL.ESE STAND-UP
Chs = Rt o | [ | 2 |
3 BTHEOIM S-BALL RIGHT W
wirona| Fiime | B B SO
chrr | gy m
4 RMEHT COIM | 5-BALL LEFT NOATH
SLO0T TROUGH SPINNER STAND-LIF
WHT-YEL L=
CN7-5
5 CENTER 5BALL LEFT NE
it :::[?é:sl.m “mnusu OREIT STAND-LF
CN7-5 21 | | 21 |
B LEFT CCIN 5BALL RAIGHT EAST
SL07 TROUGH SPIMNNER STAND-UP
rﬁ"IGHTJ
S-BALL AKEHT SE
TROUGH CRBIT STAND-LIP
VUK OPT
SHOOTER RIGHT DIWVERTER
LANE RAMP MAGHNET-
ENTER a1 M. BD In Test: Emler
m 24 | CNE-10 | euveurron 0D
From the Dlagnostics From the Lamp From the Lamp From the Lamp
Manu enu Menu Menu
GO TO LAMP GO TO SINGLE GO TO TEST GO TO ROW OR
MENU LAMP TEST ALL LAMPS COLUMN TEST
LARF UHE HLL
: 1: U0 | 2: Uit | 3: ui2 | 4: U13 | 5: uisq E;E s | 7: Uie | 8: U7
; YEL-BRN | YEL-RED | YEL-ORG | YEL-BLK | YEL-GRN L-BLU YEL-VIO YEL-GRY
J13-8 J13-8 J13-7 J13-6 J13-5 J13-4 J13-3 J13-1
1: Q33 | ORIVE RAMP ENTEFR RAMP ENTER| COW
-GREEM LED | -RED LED

RED-BRN | AGAIN
J12- w44 Bulb JEI w44 Bu
2: Q34 | JACKPOT

FIEJD-ELK !
122 Jesssewn R K 3 PRV 1 (SRR 15 6
3: 35 | Lock 1 LOCK 2 MULTIBALL LEFTTOP | MIDDLE TOP | RIGHT TOP
RED-ORG READY LANE LANE LANE

J12-3  J usss guib KRB #555 Buib BEY #sss Bui RBY #sss sun P #sss eub BN #4aup B s pub B wasmun B
4: Q36| LEFTRE- |WEST NW NORTH NE EAST SE RIGHT RE-

STAND-UP STAND-UP__ | STAND-UP__ | TURN LANE

RED-YEL | TURN LANE | STAND-UP__| STAND-UP__| STAND-UP
#555 Bulb [ #555 Bulb Y #555 Bulb [N #44 Bulb

J12-4 | 944 guib  [EE] #44 Buib #555 Bulb Rl #555 Bulb EE

g Q37 | TORNADO TORNADO TORMADO TORMADO TORMADO TORNADO TORNADOC TORNADDO
RED-GRN | 1 2 3 4 5 6 7 8

J12-5 | 4555 Buib #555 Bulb I} #555 Bulb #555 Bulb B #sss suib A #sss Buin Y #sss suin [ wsss pun [T
6:  Qas] sSUPER DEBRIS WIND RAMP 1 RAMP 2 RAMP 2 RAMP 4 RAMP 5
RED-BLU | Lock (LEFT} (LEFT)

J12-6 | ss55 Bu [N #s55 Buin [ #555 Bu EEY #sss Bun Y esss sub Y #sss sub [T #sss sun [T esss sub
7- Q39| SUPER DAMAGE WIND ; 5 :

RED-VIO | Pors {RIGHT) (RIGHT)
J12-8 | 4555 guib BB #555 Buib B #555 Bub B
8: Q40|LEFTTUR- | BOTTOMTUR- | RIGHT TUR-

| i B 55 B
ED-% DEBRIS CHASE DAMAGE 2x SKILL SHOT
RED BO BUMPER | BO BUMPER | BO BUMPER | (CENTER) [CENTER) SCORING X2
Ji2-8 #555 Bulb EX8 #555 Bulb ERN #555 Bulb EEN #555 Bulb 24 #555 Bulb §AN #555 Bulb £ #555 Bulb 2] #44 Bulb L
9: Q41| (T)WISTER | T(W)ISTER| TW (I)STER| TWI(S) TER| TWIS (T)ER| TWIST (E ) R| TWISTE (R ) | LOCK
RED-WHT (ARROW)
#555 Bulb B #555 Bulb B w555 Bulb 555 Bub [ #555 Bub [ #555 Buio KO ¢sss eu A #555 Bul
[ . .

#555 Bulb KZ #555 Bulb I 555 Bulb K #555 Bulb L3 #555 Bulb i} #555 Bulb kil b K2
Jiz-11 | . -




i SWITCH MATRIX GRID LOCATIONS | LAMP MATRIX GRID LOCATIONS

G 63
X

| TYPICAL SWITCH SCHEMATIC iDED!CATED SWITCH SCHEMATIGJ TYPICAL LAMP SCHEMATIC _ |

Columin Swiich Drtve Wine] [Fiowe Switch Retain W Dedicated Sw. Inputs Grownd
GRN-XXX siocking Dicge WHT-XXX GRY-XXX BLK
0. ém_ l ' NLC. N.D. ED: M. 1?
S Yool S Tormen g o with Tomandl  Swaeh Tumiewl
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From “'bl Maln Manu | From the Diagnostics From the Coll From the Coll
In Porlals 1 1 ariu Menu anu
GO TO DIAGMGETII:S GO TO COIL GO TO COIL GO TQ CYCLING
MENU TEST COlLS

High Current Coils Gro UP 1 c:.'r:;;;r;]?l;l;‘ I:Iu:EIJrIqu:Il:-III:l.'lfd [i:h'l':ll.i.ltl:lr::'?r“ IJI:.nlﬂlr IE::::::1 U:I.;;;rl-ur 1:'F:.I:1I-|:|EF|LI;IFT:H ﬁl:':l:: Coll GATum
#1 |TROUGH UP-KICKER a1 I/O Pwr. Drvr. |BRN-BLK| J8-P1 | YEL-VIO | J10-P4/5 | 50v 345'9‘; f':
#2 |AUTO LAUNCH az I/O Pwr. Drvr. |BRN-RED| J8-P3 | YEL-VIO | J10-P4/5 | sov | 23-800
#3 |DROP TARGET RESET Q3 I/O Pwr. Drvr. |BRN-ORG| J8-P4 | YEL-VIO | J10-Pa/5 | sov | 23-800
#4 |DROP TARGET DOWN Q4 I/O Pwr. Drvr. | BAN-YEL| J8-P5 | YEL-VIO | J10-P4/5 | 50v m
#5 |FAN MOTOR RELAY Qs /O Pwr. Drvr. |BRN-GRN| J8-PE BRN J7-P1 20v 1@:51_
24V O
#6 |DISC MOTOR RELAY Qs 1/O Pwr. Drvr. | BRN-VIO | JB-P7 ERN J7-P1 20v | otopor |
#7 |NOT USED /SPARE a7 /O Pwr. Drvr.
#8 |(EUROPEAN TOKEN mspensen} o8 I/O Pwr. Drvr. |BRN-GRY| J8-P9 | YEL-VIO | J10-P4/5 | 50v N/A

- ———— r— — . F
S e E AR ol e R e Y. T T

gh Current Coils Grﬂup-’f P Oue oar R Cotor i G Ui Cales ' Ciporaciion.  Vokae
#3 |LEFT TURBO BUMPER Qs IO Pwr. Drvr. |BLU-BRN| J9-P1 | YEL-VIO | J10-P4/5 | 50v m
#10 |BOTTOM TURBO BUMPER | Q10 | 1O Pwr.Drvr. |BLU-RED| J8-P2 | YEL-VIO | J10-P4/5 | Sov | 251200 |
#11 |RIGHT TURBO BUMPER at IfO Pwr. Drvr. |BLU-ORG| J9-P4 | YEL-VIO | J10-P4/5 | Sov | 281200 |
#12 |LEFT SLINGSHOT Q12 | VO PwrDrvr. |BLU-YEL| J-P5 | YEL-VIO | J10-P4/5 | Sov | 25,1200 |
#13 |RIGHT SLINGSHOT Q13 | 1O Pwr.Drvr. |BLU-GRN| J9-P6 | YEL-VIO | J10-Pass | sov | 281200 |
#14 |SUPER VUK Q14 | 1O Pwr.Drvr. |BLU-BLK| J9-P7 | YEL-VIO | J10-P4s5 | sov | 24990 |
#15 |LEFT FLIPPER Q15 | VOPwr.Drvr. |ORG-GRY| J9-P8 |RED-VEL|J10-P1/2| Sov | 22900 |
#16_|RIGHT FLIPPER Q16 | VOPwrDrv. |ORG-VIO| J9-PS |RED-VEL|J10-P1/2 | Sov | 220060
VR — SR TS PP 7 TN Sy ey Y i R B ey Yy

Drive Teans- O.T. Contred -~ DUT Comtrol Porser Power Line Power  Coll GATum

Current Coils Group 1

Istor (LT} 0 Lire Calar Lime Connect  Line Color Connnectlon Vol of Bully Typo
#17 |S-BALLTROUGHLOCKBALL | Q17 | VOPwr.Drvr. |VIO-BAN| J7-P2 | BRN | J7-P1 | 20v | 20390 |
#18 |NOT USED / SPARE ais | 1/0 Pwr. Drvr.
#19 |NOT USED / SPARE @19 | /O Pwr. Drvr.
#20 |NOT USED / SPARE Q20 | 1/0 Pwr. Drvr.
#21 |NOT USED / SPARE Q21 | 1/O Pwr Drvr.
#22 |FLASH TOP-LEFT*2 Q22 | WOPwrDrve. |VIOBLU| J7-P8 | ORG | Je-P10 | 20v | 29
#23 |FLASH TOP-RIGHT*1 Q23 | WOPwrDrvr |VIO-BLK| J7-P9 | ORG | J6-P10 | 20v | 09
#24 |{OPTIONAL COIN METER) Q24 | VO Pwr.Drv. |VIO-GRY | J7-P10 | RED | J16-P7 | Sv Sullater. |
A L S T A O ) e e

Drive Trans- Driver [.T. Control D. T Contrel Powner Power Ling

istor (LT Ouput Board Line Color _ Line Connect  Line Color _ Connnaction 0 |

#F1 |UNDER RAMP"2 Q25 | UOPwr.Drvr. |BLK-BRN| J6-P1 | ORG | Je-P10 | 20v | *89
#F2 |JACKPOT*1 RAMP*{ @26 | 1O Pwr.Drvr. |BLK-RED| J6-P2 | ORG | J6-P10 | 20v | 39 |
#F3 |DISC*2 @27 | VO Pwr.Drvr. |BLK-ORG| J6-P3 ORG | Je-P10 | 20v | M55 |
#F4 |POPS'3 Q28 | VOPwr.Drve. |BLK-YEL| J6-P4 | ORG | J&-P10 | 20v | 50 |
#F5 |R ORBIT*1 R 2-BANK*1 Q29 | voPwr.Dnr. |BLK-GRN| J6-Ps | ORG | Je-P10 | 20v | 88
#F6 |L ORBIT*1 L 2-BANK"1 Q30 | VO Pwr.Drvr. |BLK-BLU| J6-P6 | ORG | J&-P10 | 2ov | 88
#F7 |R 3-BANK*1 @31 | UOPwr.Drvr. |BLK-VIO| J6-P7 | ORG | J&-P10 | 20v | MES
#F8 |NEAR VUK"1 Q3z | UOPwr.Dvr. [BLK-GRY| Js-P8 | ORG | Je&-P10 | 20v i

ut is included for addi

Diiver Ougsut Boand F_].'I'. Control D.T. Control owe T Line Power
LOE: Under Playfield Line Color  Lino Connect  Lino Color  Connnection  Veltsgo  Coll GATm

N/A |Magna Disc

I



COIL LOCATIONS FLASH LAMP LOCATIONS |

1ol i i ; o e pll _:v._.-.ﬁ;.:'_._.:‘- 5 .-'.:" oty
e i LA 00 B g i ¥
Playfleld In "up postion” as leaning against the backbox,

TYPICAL COIL WIRING
Anode Cathode
{Nor;igz?ded (Banded Side)

Power Supply
Unhage

Drive
Transistor
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DOMESTIC DISTRIBUTORS

Ve ..

ezt L o
=, Colsmbia Saskatchi e
Wazhinglon
Nantana N. Dakota
Cwegon
bk Waha
5. Daknln
Wyoming
H Nevata
i Mebrasia
Codorada Marass
FArizona
Diklahoma
(3] e
Kiewian

Cintario

Cishe:

STATE/PROVINCE
AND CITY

# NAME PHONE

1 | AL | Birmingharn Birmingham Vending 205-324-7506 || 26 | MO | SL Louis J. & J. Distributing 314-645-3393
2 | AR | N. Little Rock Godwin Distributing 501-753-1138 || 27 [ MX | Col. Mapales James Industries 011-525-543- 1174
3 | AZ | Phoezix Betson Pacilic B02-233-0190 || 28 | NC | Archdal Operators Distributing 910-884-5714
4 | BC | Bumaby {Can.] | Can. Coin Machine B04-420-4008 || 28 [ ND | Fargo M.H. Assaciates, Inc. 701-282-7T877
5 | CA | Buena Park Betson Paciflic 714-228-T500 || 30 [ NE | Omaha Greater American Disl. | 402-553-2812
6 | CA|S, San Francisco | Batson Pacific 415-952-4220 || 31 | NJ | Springfield Mondial ntl, Dist, 201-467-9700
7 | CA | San Diego Betson Pacific B19-459-0871 (| 32 [ NV | Reno Rano Game Sales TO2-829-2080
8 | CO | Denver Col. Game Exchange | 303-883-4300 || 33 | NY | Rochester Mondial Dist. 716-586-1100
9 | CO | Denver Mountain Coin 303-427-2133 || 34 | OH | Cincinnati Allas Distributing 513-771-1509
10 | FL | Ordando Birmingham Vending 407-425-1505 || 35 | OK | Tulsa Galayy Distributing, Co. | 918-835-1166
11| Hl |Ewa Beach 50th State Coin Op. B0B-582-4561 || 36 | OM | Rexdale (Can.} Mew Way Sales 416-674-8000
12 | 1A | Des Moines Grealer American Dist, | 515-244-2828 || 37 | OR | Poriland American Coin 503-233-7000
13| IL | Chicago Atlas Distributing 312-275-5005 || 38 | PA | Bansalem Mondial Intl, Dist, 215-638-1122
14 | IL |Invemess James Industries 708-358-8000 || 38 [ PA | Piltsburgh Mondial Int’l. Dist. 412-881-BB04
15 | IN | Indianapolis J. & J. Distributing 317-8989-2530 || 40 | PA | Wilkes-Barre Roth Movelty T17-824-0004
16 | KS | Lenexa Bird Distributing 913-888-8877 || 41 | PR | Carclina James Industres 809-253-7149
17 | KS | Wichila United Distributing 316-263-6181 || 42 | TN | Memphis Games Sales Co., Inc. o901 -525-8351
18 | KY | Louisville Kentucky Coin Machine | S02-066-5266 || 43 | TN | Memphis Green GAME.S. 901-353-1000
18 | LA | Metaire New Criaans Novelty 504-888-3500 || 44 | TN | Nashville Sammons-Penninglon | 615-244-3020
20 [MA | E. Long Meadow | Gekay Sales 413-825-2700 || 45 | TX | Dallas Commercial Music 214-741-6381
21 | MA | Norwood Mondial Int]. Dist. 617-762-9966 || 46 | TX | Corsicana Masler Sales 903-874-4740
22 |MD | Ballimore Automated Services 410-646-4100 || 47 | UT | Salt Lake City Struve Distdbuling 801-328-1636
23 | Ml | Farmington Hills | Allas Distibuting B810-615-1703 || 48 | WA | Seallle American Coin 206-764-2020
24 | Ml | Wyoming Allas Distributing 616-241-1472 || 48 | W1 | Menomones Falls | Pioneer Sales & Sve. 414-T81-1420
25 | MN | Bloominalon Hanson Distribuling E12-884-6604 || 50 | Wi | Grean Bay Pioneer Sales & Sve. 414-468-5200

For Parts and Service, call your local distributor. The numbered locations are general areas. View table and map
for corresponding numbered distributor. If your state/province does not have a distributor, call the nearest
state/province. Distributors and phone numbers are subject to change. Call S

with any questions or if your distributor cannot help you, at 1-800-

-5377 (1 70

a Pinball, Inc. Technical Support
8-345-7700).
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INTERNATIONAL DISTRIBUTOR

# ﬁjﬁ'g.ﬁ' NAME PHONE (-011) || # gL 'NAME PHONE (-011)
1_| Argentia, Urguiza Florencia 54-232-5532 16 | Hong Kong, Kwai Fong | Bondeal Limited 85-2.487-0080
2 | Australia, Matraville AmusemeniMechine Did | 61-2-316-6000__| | 17 | llaly (RSM), Serravalle | Technoplay Sa 39-54-990-0361 |
3 | Austria, Ansfelden TAB Austria 43-72-297-8040 | | 18 | Japan, Tokyo Dala East, Comp. | 81-35-370-0718
4 jum, Brussals Splin 8.4 32-4-162-F67T 18 | Korea, Seoul Myuna Sun Trading | 82-2-771-0461
5 | Brazil, Sao Paulo Poara Enterprises Lid. |55-11-278-6838 || 20 | Lebanon, Beirut Tinker Int]. Comp. 35-7961141-3688
& [ Chile, Santiago Cuinsa 56-2-596-0167 21 | New Zealand, Auckland | Ameo Machine Supp. | 64-9-848-TB06
7 | Denmark, Glostrup Dau Dansk 45-3-670-1087 22 | Norway, Oslo Vendcomatic 47-2-216-0830

| 8 | England, London Electrocoin 44-81-965-6899 || 23 | Portugal, Amadora Jacinto & Marting 35-11-485-1868
8 [So. Wales, Cardiff Electrocoin 44-22-261-5100 || 24 | Sin re re Valibed Technologles | 65-748-8404
10 | Finland, Espoo Pelika Ray Oy 35-804-37091 || 25 | South Alrica, Lalucia | Unimac 27-3-152-5544
11 | France, Aubervillers | PLF Sa 33-14-811-3131 || 26 | Spain, Madrid Dast Pim 34-1-541-7112
12 | Germany, Bedin Bally Wullf 48-3-062-0020 || 27 | Sweden, Bromma A-Gruppen Holding | 46-8-704-6570
13 | Germany, Hannover Bally Wulff 49-511-358-5312 | | 28 | Switzerdand, Harkingen | Novomat Ag 41-8-261-4081
14 | Greece, Athens Alpha Distribu 30-1-554-1608 || 28 | Taiwan moc, Taipei Hsien | Laxan Comp. 88-62-299-1722
15 | Holland, Sittart Velimeijer Automalen | 31-46-526-4444 || 30 | Turkey, Iclevent-lstantuil | Emperyal 90-212-663-2081

For Parts and Service, call your local distributor. The numbered locations are general areas. View table and map
for corresponding numbered distributor. If your country does not have a distributor, call the nearest country.

Distributors and phone numbers are
questions or if your distributor cannot

International Distributors

subject
hefp you, at 1-

to chan

. Call
8-345
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POWER REQUIREMENTS

This game must be connected to a properly grounded outlet to reduce shock hazard & insure
A roper game operation. See Sec. 5, Chp. 3, Cabinet Schematics & Troubleshooting (XFRMR Power A
EViring Diagram), for transformer connections required for Normal, High, and Low Line conditions.

Mormal Line:
Domestic ; R € ] i
usas an Bawe 250v Slo-Blo Fuse. CURRENT, 2.BAMP CURRENT: BAMP
WATTAGE: 329w WATTAGE: 940w
High Line: ] 218V AC - 240v AC @ 50Hz
Export _ AVGOPERATION ||  MAXOPERATION
uses 2 X Same 250v Slo-Blo Fuses. CURRENT. 1.BAMP CURRENT: S5AMP | BAMP* iﬂﬂh‘;‘:&
(“England & Hong Kong use an Buw 250v5/B Fuie) | WATTAGE: 412w WATTAGE: 1145w ' 1832w"  WEf
Low Line: 85v AC - 108v AC @ 50Hz / 60Hz
Export Japan Only —ERTNG DN | | MAXOPER
uses an Bame 250v Slo-Blo Fusa. CURRENT 2.6AMP CURRENT: BAMP
WATTAGE: 264w WATTAGE: 812w

v A L S L L S S S S 4
TRANSPORTATION

To reduce the possibility of damage, observe the following precautions whenever transporting the game. Lower
the backbox and secure it to the cabinet. Remove the Iegbs and secure the game within the transporting vehicle.
Reference Section 1, Chapter 1, Game Set-Up for assembly (for disassembly reverse instruction order).

Y A S S S L S S S S A
OVERALL DIMENSIONS

I F;[eaéa Note

An addition nf%

4 Marquee to the to

1 of the backbox will

| increase the overall
height of the back

~—__dimensions.

T+ Note:

The Leg Levelers can add up
to two (2) inches to the over-
all height of the front & back

dimensions. . :
The cabinet is designed to I Y | J

give a 6.5° pitch with the L
Levelers turned all the way in.



TWISTER

Table of Contents
SEE SECTIONS 3 & 5, TABLE OF CONTENTS, FOR DETAILS OF THAT SECTION AND TS CHAFTERS.

Introduction to Our New Flipper Design & Theory of Op.......... Inside Front

» New Backbox Layout, Fuse & He!ay Locations (Gurck Reference Fuse Charr) il

» Find-It-In-Front: Dr. Pinball Section .. i
Install 5-Balls... i
Diagnostic Aides {Dperator Alert... & Dpen the Coin Dcc:r} cevereasenrnerenrensesnnaseasens I
CPU DIP Switch Settings, Loc. SW300 CPU/SOUND Board... SO ||
ROM Summary Table... OSSO 1
Switch Matrix Grid & Dedicated Switches, Lamp Matrix Grid.. .
Switch Matrix Grid & Lamp Matrix Grid Locations and Typlcal _Schematics ... il
Coils Detailed Chart Table .. w
Coil & Flash Lamp Locations and Typlcal Coil W1r|ng . Vi
Domestic Distributors... e . Vil
Intarnatlonsl DISIHBUIIE - o b g i S S e L T e
Power Hequfremenrs P O e S A e N, P e RO e -
Transportation ... e tbeteeteeeeeesesasesaretneteneeeaeetans s n tnnennbnensasesaeeseenesaesnessensernensesnenaes K
Overall Dimensions... ISR ¢
Twister Game Manual General Table Of CONENES .........ooooveoeerooeeooreeoseoeeesesesnn Xi / X

YYVYYYY

SECTION 1 LELLL L L LR R AL DL L LR L L Ll L LIl LIl Ll L] LR LR L LD L il-1
CHAPTER 1, GAME SET-UP .. sesesssisseTse SISO I IS IS IS I SO S RO SR SRR S a1
5 A ASSOMDIY PrOCOOUIDS v .ionnvvissviiasosisissioiets otiisosmmistisvesas ok issnint siistssiatisniiasooiin 1
= Leg LevafarAﬂjrusrmenr 2
p: RS ACCOEE SOIVIDE SPSIOMY ittt st iR

SECTION 2 llllllllllllllllllllll L e R R R R R R R R R )

CHAPTER 1, GAME OPERTION & FEATUHES
Start of Game Features .. -

During Game Features ..

End of Game Features e SesiisEe

CHAPTER 2, GAME RULES...
Overview ..

Twister Instruction Card Ccpy
Twister Game Rules... ?1

oMU bW G

SECTION Q' iciiiiniininmisviamissiatsiissssinsisisi s sobiatama wississssaussisaiesiaisvinsivie 11

CHAPTER 1, PORTALS*SERVICE MENU INTRODUCTION... eeesnsensnnenne 11
> Portals™ Service Menu Table of Contents (View for an outline of this secnon,ﬂ I
Portals™Service Menu Access & Use / How to Use This Section.. consenssnenns 12 1 13
Portals™Service MenU 100N TrBB ... nsresiessins s sar s srsssarassansssnsssasns 14 /15
Portals™Service Menu EXAMPIS. ...ccxsrismssmmmssmmsmansssssssssssamssssnsanssssssanrensssnanssssasss 1= 10

CHAPTER 2, GO TO DIAGNOSTICS MENLU........cccccreirenensmanescasnaanssnasncensamsanssnsensansanses 19
CHAPTER 3, GO TO AUDITS MENU......cooeeeanennncsnnsnsensnsssssssssssnsnssnssnsansassssssnes 32 | 33
CHAPTER 4, GO TO ADJUSTMENTS MENU.......cccccvmnmrnsussassassassassssssssssasssesesss 38 [ 39
CHAPTER 5, GO TO RESET MENLL.......cccocuisimiumusssnsssismassinsinansonsisosssnnsnssnnsssonainsso 8
CHAPTER 6, GO TO PRINTER MENU (Special Equipment Required) .........ooeeeueeee. 49
CHAPTER 7, GO TO HELP SCREEN ...scunvisssrssnsesnsrnasasimssmssnssssvmissasonsopsamisispsannsimionsss S

APR 96 Sega Pinball, Inc.

xi



O TN A s i s i R R A S s e 53
CHAPTER 1, PARTS IDENTIFICATIDN & LDCAHUN (ThE Pink Pages} FPDTRR . X
Backbox - General Parts... .. crreerereensnnes D4
Cabinet - General Parts .. e S W B W A RS PR SR
Playfield - Major Assemblies... R R R T R s SR
Playfield - Ramps... AR S R R A S A A R A MU S AI
Playfield - Rails and Ball Guides... R R RO PN RETERCE .
Playfield - Butyrate, Decals and My!ar R R A s A D
Playfield - General Parts... R R s e T
Playfield - Rubber Parts [Hlngs ‘Actual Slze} SRR R BT
Playfield - Metal Posts and Spacers (Actual Suze} i e D2
Playfield - Plastic Posts and Spacers (Actual Slze] R T -
Playfield - Light, Magnet Processor (X2)/Driver & Aux. Helay Boards ...........o..ocor... 64
Playfield - Wed(r';e Base Bulbs, Sockets and Misc. Bulbs (Actual S|ze]| ererrererneenn. B5

Playfield - Small Bayonet Type Bulb and Sockets (Actual Size) ... crieeeseerseneaees OO
Playfield - Large Bayonet Type Bulb and Sockets {Actuai Slze} IUUURRUTRRRUR - ¥ 4
Parts Order Checklist Notes .. SRR -
CHAPTER 2, ASSEMBLY DRAWINGS (The Blue Fages) SUEUIROUURII. | |-
Overview .. S R e s ey
Ball Shooter (F’1unger] Asssmb!y '500-5744-02-04... .
Autoplunger Coil Assembly, 500-6092-00-41 . e e e T
Autoplunger Arm Weld Assembly, 500-6091 -00-41 .. i s s e 1D
5-Ball Trough Assembly, 500-5989-15-XX... MR
Lock Ball Assembly, 500-5684-02... TR
Ball Trough Enter/ xit Scoop Assembly 535-7329-01 .. BRI PR A T U (
Flipper (Left) Assembly, 500-5944-11 .. S N
Flipper (Right) Assembly, 500-5944 -02... AR st i
Turbo Bumper Individual Parts, (Not available as an assemb[y} creeneeneernessnneneens 14
Slingshot (Left & Right) Assemblies, 500-5849-01 .. RSO /-
Super VUK Assembly, 500-5880-00-41 .. e —— A
Single Drop Target Assembly, 500-6097- 00-41 . .. 76-77
Dorothy II Canister Assembly, 500-6093- 00-41.. A SRR Y S e
Canister Frame Assembly, 515 6547-00-41 .. R G
Under Trough Assembly, 500-6076-00-41 .. S R s i e
Plastic Ramp Assembly, 500-6009-00-41 .. i s e BOVBA
Magna Disc Assembly, 500-5993-00-41 .. SRR N -
Magnet Diverter Individual Parts, (Not avallable as an assembly] 83
Back Panel Assembly, 500-6011-00-41 .. IUUOTR - * |
Stand-Up Target Assemblies, 500-5321 XX, 500-5857- XX & 500-6075-01 .............. 84
Plastic Part Color Chart .. RTINR——
SECTION § ....ccoovvinsnainssannnss RO CRP T UTROUPRA . 85
» Schematics & Troubleshooting Table of Contents (outline of this section)................ 85
CHAPTER 1, BACKBOX WIRING (The Yellow Pages)........ccueninnssssnssnsscsssasansas 87
CHAPTER 2 PLAYFIELD WIRING (The Yellow Pages) ......ccccccecmeemssnsennnns —

CHAPTER 3 CABINET WIRING ghe Yellow Pag EE(!I_ e A R b S R
CHAPTER 4 PRINTED CIRCUIT BOARDS (PCBs) he "I"E‘Iluw Pages)..................9?

APPENDIXES AH.....ccciccimissinnianssamrnnsasnssnsosisnasennnsnnsmasansninynusnssannssunsasnnansn 117
» Appendixes A-H Table of Contents (outline of this section).............covevveecevvvueennn. 117

LIMITED WARRANTY, CAUTIONS, WARNINGS & NOTICES......Inside Back

“Z\Al1e T P



Section 1 | Chapter 1 of 1

Game Assembly Procedures
(Refer to the Illustrations on the inside front cover and pages ii & 2)

i 14

10:

1.

12.

13.

14.

15.

Game Set-Up

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

Remove all packing material. 4 cabinet legs & levelers (attached) are in the corner packing material of the
crate. Alarge Allen Wrench (use for securing the backbox) is inserted and taped to the rear of the cabinet.
Miscellaneous parts are in the cash box.

Support rear of cabinet and attach rear legs using two leg bolts for each leg.
Support front of cabinet and attach front legs using two leg bolts for each leg.

While assuring that no cables are being pinched, carefully raise the backbox and secure it in its upright position
with the Allen Wrench in the hole in the back of the cabinet and rotating the wrench 270° (% tumn).

Remove the backbox keys from the playfield glass, unlock and carefully remove the backglass. Set the
backglass aside. Undo latch on the Backbox Light Insert and slowly swing open (can be removed).

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, /O Power Driver Board, and the Display
Fower to check that they are properly seated.

Check that all fuses are seated properly.

Carefully remove the playfield glass and set it aside.

Remove all shipping tie downs, shipping blocks, packing foam, shipping instruction pages, etc. (if any).
READ ALL PRINTED INFORMATION! Shipping instructions, labels and/or decals describe warnings, cautions,
and/or important information specific to the game.

Raise the playfield and support it, by lifting the Stay Arm on the Right Side of the Cabinet and placing the
notched end into the hole on the under playfield. See the illustration "Easy Access Service System” opposite
this page.

Check all cabinet cables and playfield Lamp Boards connector terminations.

Remove the Plumb Bob tilt from the lgaarts ckage and install on the pendulum wire on the inside left of the
cabinet. See Section 4, Chapter 1, Parts Identification & Location.

Lower the Piayﬁeld and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
illustration "Leg Leveler Adjustment” opposite this page.

With the Leg Levelers tumed all the way in, the game pitch is 6.5°; depending on the condition of the floor,
adjust the Leg Levelers as required.

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

16,
17.

18.

19,

20.

Check the plumb tilt and adjust as required,

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

Slowly swing Backbox Light Insert closed and secure latch. Carefully reinstall and lock the backglass.

INSTALL 3 BALLS on the playfield near the outhole and carefully reinstall the playfield glass. (Amount of
balls are always specified on decal attached to the lock down assembly.)

It desired, make Game Pricingf"{Slandard and/or Custom) and Add-A-Ball, Novelty, or X-Ball Play adjustments

at this time. See Section 3, Chapter 4, Adjustments, for instructions on how to enter adjustments. Follow
instructions in the tables provided in the manual for suggestions of customizing changes.

Section 1 TWISTER

Game Set-Up Chapter 1 Page 1



Leg Leveler Adjustment

This cabinet is designed to automatically have a
6.5° pitch without any Leg Leveler adjustment!

STEP 1

Assemble all (4) legs and levelers as shown in the diagram.
Be sure the leveler is turned all the way in.

= , STEP 2
+—— Cabinet Leg Attach leg assemblies to cabinet with leg bolts provided.

\-\\\\%

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

STEP 3

Verify 6.5° pitch. Minor adjustment(s) may be necessary
depending on the location floor being level.

5
N
N

T For custom adjustment greater than 6.5° can be acheived by
%16 He Nt turning out the rear leg gv&!&r{s). however, it is not
recommended.

“e—— Leg Leveler
{turned all the way up)

Easy Access Service System - 1 Position

Carefully lift the playfield using the left and right ball guides upward (when lifted high enough support the
bottom of the playfield with your hands) until the playfield is completely upright against the backbox. The playfield
will "lock" into position with the Keeper Bracket in the cabinet. Push the release button to bring playfield down.
Reverse procedure when service is complete.
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Game Operation & Features

Start of Game Features

Starting a Normal Game

Insert coin(s), the game generates a sound for the first coin & for each subsequent coin(s) with the display
indicating the number of credit(s) posted. Press the START BUTTON and a start-up sound is produced, and the
eosted credit(s) are reduced by one. If the last Game Specific Adjustment, Novice e Enab?ed. is changed to

ES (Default = NO), the display awaits choice from player 1 to select REGULAR GAME rules or NOVICE GAME
rules with the flipper buttons. If the player does not select rules, the game will default to Regular Rules. After
selection (or time-out default to Regular Game) subsequent players can be added (up to 6 can play!) by pressing
the START BUTTON before the end of ball 1. Note 1: The subsequent players will play the same game (Novice
or Regular) determined by Player's 1 choice.

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. Pressing the START BUTTON atter ball 1 of any player will start a new game (if credits
are available), but enly if the START BUTTON is depressed for 2-3 seconds, This delay is to avoid accidental
“re-starts” of a game. (Note: Any ' credit remaining during game play after the end of ball 1, or power down, will
be eliminated.)

Starting Team Play (Doubles!)

Team Plar is afour plaﬁer game. The totals for players 1 & 3 (Teamn 1) and players 2 & 4 (Team 2) are displayed
individually as well as the combined score for both teams. Team Play does not work with less than or more than 4
players. 1-, 2-, 3-, 5- & 6-Player games, the individual scores are shown.

Starting League/Tournmanent Play

After credit is posted, while holding in the LEFT FLIPPER BUTTON, press the START BUTTON. League Play
has now begun. The differences between Normal Game Play and League/Tournament Play are: There is no
"auto-percentaging” (awarding extra balls, specials, etc. to players with FE[I\Y low scores on the second or third
ball). I:dyster'f Eeatures are awarded in a set order rather than random in Normal Game Play. Percentage Game
Fealures are not autormatically advanced as they are for the Regular Play Features.

Starting Pinball Wizard Play

After credit is posted, while holding in the RIGHT FLIPPER BUTTON, press the START BUTTON. Pinball Wizard
Flay has now begun. The same as League/Tournament Play, but cooooooh! so much gosh darn harder!

During Game Features

Feature Mode & Combination Shots

Features are lit on the playfield and started by completing certain play shots (e.g. completion of target banks,
orbit(s), ramp(s) and/or any combination of the shots). Combination shots (combos) are a series of shots
completed in many different variations. For example, a shot to the Ramp with the ball being returned to the Left
Inlane then immediately shot to the Orbit of the playfield returning to a Flipper and then shot to ancther Ramp is a
hard combo shot worthy of many points. These combinations vary per game. For feature modes & combos
certain points or awards are given after completion. Watch the Video Display for feature details, etc.

Multiball

Multiball is started after completion of certain Feature Modes or may be a mode itself depending on game rules
and play. Multiball may vary with the amount of balls used in Multiball depending on game style. Typical!?', if
Multiball play was short, a "restant” option is given. Watch the Video Display for instructions on the restar.
Replay Feature

Replay awards are given as the player exceeds a High Score Level during game play. This can be ad]iusted with
Adjustment 3, He_?lay Awards (Default=CREDIT, adjustable). Plahers exceeding the High Score Levels can
receive a CREDIT, an EXTRA BALL, or SPECIAL. Adjustto NONE if a replay award is not desired.

Game Operation Section 2 TWISTER
& Features Chapter 1 Page 3



End of Game Features

Game Endings

When all player(s) have played all balls Encluding any Extra Ball Buyin's), the game ends. If power is interupted

during the course of a game, it will end that game (see Starting a Normal Game). Depending on the number of
tilts set (Default=2, adjustable), or prolonged closure of the Plumb Bob Tilt Switch, tilts the ballin 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), eamed bonuses are collected, then the system produces a random 2-digit number (a multiple
of 10; 00 to 90). Matching the last two digiits of the player's score with this number awards a credit. In Adj. 11,
Match Percentage (Default=7%, adjustable) can be changed from 0-10%. Chanﬁing the percentage to 0%
displags the "Match Animation™ at the end of the game, however, will never matc

tch (to award a credit). Changing
this adjustment to OFF will not display the "Match Animation® nor award a credit.

Entering Initials

If player achieved a new high score in an%z of the 3 categimies Regular, Novice or Wizard), the player may enter

his/her initials, To enter your initials, use the left & right flipper buttons to choose letter or character as seen on the

Visual Display. Hitting the Start Button locks the letter or character in. Procede with the 2nd & 3rd letter. The

game then proceeds into the game-over mode and then to the attract mode. A custom message (adjustable) can
e displayed during the attract mode.

Manual Percentaging

This game is equipped with Manual Percentage Adjustment. As previously with our games, you can either set
operator adjustments for a replay percent or you can set a fixed replay score. See Section 3, Chapter 4,
Adjustments, Adjustment 1 & 2.

If you set operator adjustments for a particular replay percent, the game will compute a recommended score to
keep the game at that replay percentage. If a change is recommended and the game coin door is opened, the
display will indicate if the replay is too Ei?h or low and make a sound to alert the operator. By pressing the star
button, the score to beat will be changed to a more correct level. If you close the coin door or enter the
Portals™ Service Menu, no score change will be made.

You may choose to ignore the recommended change; for example, you may not think last week's players were the
usual crowd. Just close the door and the message will disappear without altering the existing level. Oryou may
choose to make a different score to beat adjustment; this is done by utilizing Adj. 2, Replay Levels.




Overview

Chapter 2 of 2

Twister Game Rules

Below is the TWISTER Playfield with all of its component locations indicated (for details on these parts, see
Section 4). Read over the components below to help in understanding the effects of the game rules. The rules
are numbered and divided into four groups: Single Ball Play, Multiball & Jackpots, Twister Features (with

Playfield Shot Map), and Weather Rule Notes.

Dorothy 11 Canlster

T
Super VUK

)

VUK Exit Wire Ramp
{To Magna Disc)

Under Trough
(To Super VUK in Canister)

Ramp Exit Wire Ramp
(To Laft Slingshol & Flippar)

Trough Entrance Hole '

Left Orbit [ Switch

—

Single Drop Target

—

Left Orbit Spinner

T-W-I-8-T-E-R
Modular Stand-Up
Targets

COMPASS (WEST & NW)
Rectangular Stand-Up
Targets

Magna Dlsc
Adjustable Outlane Post

_Left Slingshot

Left Return
Lane / Switch

Left Cutlane / Swilch

Left Flipper

Ball Bumper Post

Outhole Draln

Bottom Arch

Start Button

Playfield Overview
& Game Rules

- ..‘x\."‘

-

Top Lanes / Switches

ol ©
S
QO - (]
®) O
0 :
O 3
y [
-

SEGA| "

Section 2
Chapter 2

Z?a e, .Z.i'il‘::L::t__'-" T .' Magnet Diverter
i B S Seml-Truck
Y =S Plastic Ramp
.,,_z{__‘_.__ __.'_-f:___ - 5
e NN s Right Orbit / Switch
! A
Sl L Rt L Pop Bumpers
o ] | . T
s 1] 1 I 1l
4\ i H l: Ramp Exit Gate
3 A AV VN
‘ = o J'l b
i 2 2 3 5, Sensor Ball
i " Ramp Entrance Gate
(Green & Red LEDs)
& 2

Right Orbit Spinner

)

COMPASS (NORTH & NE)
Marrow Stand-Up

Targets

COMPASS (EAST & SE)
Rectangular Stand-Up

Targets

Shooter Lane
1-Way Gate

Adjustable Outlane Post

Right Slingshot

Right Return
Lane / Switch

Right Qutlane / Switch

Right Fllpper

Shooter Lane

Trough VUK
{(Under Arch)

Auto CollfArm Weld
Ball Launch
{Under Playfleld)

5-Ball Trough
(Under Argﬂ

Ball Shooter

TWISTER
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Twister Game Rules

Instruction Card

Below is a copy of the game instruction card which is included with every game. If this card is lost or damaged,
simply copy this page and cut out the instruction card as a temporary replacement until a new card is ordered.
(Suggestion: Copy & cut along the dotted line and fold in the center. This will keep the "copy” sturdy.)

Copy & Cut

Fold

EANISTER MULTIRALL Shoot the Drop Target to light locks at the
revealed Scoop. Lock balls for successive 3-, 4-, and 5-Ball Multiball,

CHACE MULTIRALL Shoot the Ramp 5 times to start CHASE Multiball,
Shoot as as many playfield switches as you can to cross scoring thresholds.
Each threshold adds 1 ball and the final one lights a Super Jackpot!

:
]
:
-
]
:
TWISTER TARGETS Complete the TWISTER Targets to start features. E
'
]
]
]
]
]
:

COMPALCE POINTS Complete the COMPASS POINTS for scoring, light
Extra Ball, and other bonuses.
BEGINNERS’ GUIDE TO PINBALLS:
« TO SCORE MORE, SHOOT WHAT'S FLASHING!
* PLAY MULTIBALL AS OFTEN AS POSSIBLE!
« GLANCE AT DOT DISPLAY WHILE YOU PLAY!

Sega Pinball, Ine, ™ & © 1996 Twister ™ & ©1995 Warner Bros. ard Universal Pictures. Al Rights Reserved.  792-3079-00
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The remainder of this chapter are the detailed TWISTER Game Rules. Please read through for a better
understanding of the o?eration of this game. Some game rules, point values and/or features may change as
production continues. The changes, if any, will be describe in manual addendums, if warranted. Please note, that
some adjustments (see Section 3, Chapter 4, Adjustments) are designed to customize game play, (i.e. making it
harder or easier as players get more familiar with the game).

Code revisions and updates may change as production continues. Code updates will be made available to
distributors via ROM, diskette or modem. Gha?as, if any, will be described with the code updates. See the end
c;: this manual for "Appendix A - Pinball Game Firmware Table,” for the latest revision code for all games prior to
this game.

See the end of this manual for "Glossary of Terms," for words or acronyms you may not understand. If an

acronym or expression is not in this glossary, please call our Technical Support Department, so we may add it in
the next game manual. Any other suggestions or comments are always welcome!

TWICSTER Santinn 2 Plawvfiald Myuarnsiow



SINGLE BALL PLAY

2~ GAME RULES
ﬂ ﬂ' CELECT:
SN | NOTE: Goto Adjusiments

< A ection 3, Chapter

> = % -[::hange Adj. 52 lo "YES". The
Factory Default is "NO" makinq REGULAR
GAME selection. If changed to "YES", this
rule is in effect. Select REGULAR GAME
rules or NOVICE GAME rules with the flipper
buttons. If the player does not select rules,
the game will default to Regular Rules.

(Note: Subsequent players will play the game
style chosen by player 1.)

NOVICE GAME rules give the player a
guaranteed minimum game time - if the ball
drains before this time is up, it will be
returned to the player. When the ball
drains after time is up, the game ends.

27 ek

CHOT
F} z ﬁ Plunge the ball onto the

3 1 magnet in the center of the
S -, & Magna Disc to score award
shown in the display.

2R rop

r (ANES
4} 3 ﬁ Complete the Top Lanes to
N - /- advance bonus multiplier.

2~ TURRD POP
r} ﬁ BUMPERS
3 Q Score the number of hits (XX
/7 MORE) shown in the display to
> => " advance Turbo Pop Bumper
Value and score a big value.

SINGLE BALL PLAY

2 7 SUPER
POPE
Q’ S ﬁ Shoot the Right Orbit when lit

. to score 2M per Turbo Pop
> = e;] Bumper hit on the next Turbo
Pop Bumper visit.

2R
0 {1 wWiIND
6 Shoot either Orbit where WIND
% is lit to score points, add to
> 2% )‘/-l bonus, and spot a Sensor Ball
(bottom center of playfield). Points increase

based on how fast the ball was shot into the
Orbit.

2 IS ¢ENcOR

RALLE
*O' 7 ﬁ Complete all Sensor Balls for
™ = 7 SECRET COW AWARDS!

2 L compase

TARGETS
@ g G Complete all points of the

< Compass (6 Stand-Up Targets
S £ & plus the Left and Right Inlanes)
to score award shown in the display. Shoot
the Compass Targets for millions during the
"Weathervane" Feature.

2 S TwIeTER
Q‘ ﬁ TARGETS
Complete T-W-I-S-T-E-R in
order to score big points plus
the next feature. (See Twister

Vi

Features after Multiball & Jackpots.)

Points awarded = 50M X the number of times
the targets were completed on current ball in
play.

Playfield Overview
& Game Rules

Section 2
Chapter 2

TWISTER
Page 7
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MULTIBALL & JACKPOTS

AVAN " e

MULTIBALL & JACKPOTS

H i E
S ER ks
n_é"@

LY T
e~ POROTHY 2
h EHACE
1 {1 MULTIRALL
3 ’0 Every Ramp Shot (both the
™ . 71 enterance and exit switches
~ D> must be closed consecutively
to quality as a Ramp Shot) during Single Ball
Play counts down toward CHASE
MULTIBALL. During CHASE MULTIBALL
all switch closures advance the Chase Truck
(shown in the display) towards a tornado.
When the truck reaches the tornado, the
CHASE JACKPOT is lit at the Ramp.
Scoring the CHASE JACKPOT adds another
ball into play to help the player chase
another tornado.

2 7 CANISTER
-~ L MULTIRALL
3 ’ ' ] Lock balls behind the Drop

N A Target to start CANISTER

s MULTIBALL (Note: The ball

enters an under trough and upon start of
Muitiball, will exit out of the Canister via the
Super VUK and Wire Ramp to the Magna
Disc). The player must lock 3 balls for the
first Multiball, 4 balls for the second Multiball,
and 5 balls for the third and subsequent
Multiballs. When the player is one lock away
from starting Multiball, the Drop Target will
reset after being hit after a short time
(adjustable, see Section 3, Chapter 4). The
player must then knock the Drop Target
again to re-enable the last lock.

When the correct number of balls are locked,
all balls in the lock area will be kicked out
onto the magnetic spinning disc assembly,
and held there to be spun around before they
are released.

D mmbimem M

s ~ Ky MULTIRALL

JACKPOTE
0‘ 72 ﬁ At the start of Multiball a

N . ¢4 Jackpotis lit at the Ramp. The

= player must score three
Jackpots to light the SUPER JACKPOT at
the lock area. For a short time after the
player scores a Jackpot (other than the third
Jackpof) the next Ramp Jackpot is doubled
for a short time. If the DOUBLE JACKPOT
is scored (and it is not the third Jackpot) a
TRIPLE JACKPOT will be lit at the Ramp for
a short time. The most recent player to
score a TRIPLE JACKPOT gets to enter
their initials (displayed during Attract Mode).
Scoring a SUPER JACKPOT starts the
whole process over.

Shooting the lock area during Muiltiball
increases the Base Jackpot Value. The
Base Jackpot Value is determined by the
number of balls locked.

2~ eupER

LoCkK
3 98 17 i the player shoots the Left

Orbit when SUPER LOCK is lit
Q‘ = 61 and then shoots the ball into

the lock immediately INSTANT MULTIBALL
will result.

7

MEre

Pilac Llalad i cmes simaas



TWISTER FEATURES

2 B
DERRIC
O’ 'q ﬁ Shoot the Left Orbit for
Qj - 7 DEBRIS AWARDS.

2 TR eHace

- {1 HURRYUP

4 ' § U shoot the Ramp for CHASE
N - ¢ HURRY-UP VALUE.

72\

- DAMAGE
3 96 17 Shoot the Right Orbit for
Ny &1 DAMAGE AWARDS

2R 2x

CCORING
[} 99 172X SCORING for remainder of

the ball in play. When 2X
S = 2 SCORING is running the
Twister Targets cannot be completed again.

2 7 RLOWN

g ﬁ AwWAY
& ’ 8 %raining down the L.sn"é‘| or Right
utlane when lit awards a
(st e BLOWN AWAY" BONUS.

2 T EXTRA

BALL
8 19 1 shoot the Ramp when RED

LED is lit to score an EXTRA
S = 2 BALL. The EXTRA BALL can
be lit from the Skill Shot, the Compass
Targets, or via percentaging.

Playfield Overview Section 2
& Game Rules Chapter 2

PLAYFIELD SHOT MAP




TIANSTEN

WEATHER RULE NOTES

' ..n.:. N
g | b ! T g
’ . i s
o S %
Ml Y L et

2~ comMRINATION

_CHOTE:
g w1 17 Twister features several

' Multi-Way Combos. These
o = 2 Combo Shots involve natural
sequences of key shots in the game.
Several undocumented difficult combos may
also be present.

2~ K END OF BALL RONUS
CALCULATION:

*U' WZ ﬁ The BONUS is awarded based

N /7 on the number of Balls Locked,

=>“ the number of Ramp Shots, the

number and speed of Wind Shats, the
number of Twister Target Hits and the Bonus
Mutltiplier. An additional bonus may be
awarded for completing Twister Features.
The BONUS can be carried over from ball to

ball via BONUS HELD AWARD from the Skill
Shot or Compass Targets.

WEATHER RULE NOTES

2 75 EMERGENCY
RROADCAST WARNING:
0‘ W; ﬁ é‘hfs is not a E{as!! The
mergency Broadcast System

> = 2 has issued the fr::llowingEF
warning: Rules & point values are subject to
cha?ge without notice. Repeat. This is not a
test!

T IR

& 5 3
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Portals™Service Menu Introduction

Section 3
Table of Contents
Chapter 1, Introduction............... R e R

Service Switch Set hcmass & Usa ! How to Usn ThIS Sectinn
Portals™ Service Menu lcon Tree...
Portals™ Service Menu Example....

Chapter 2, Go To D:agnustlcs Menu & Overview ..

=« Go To Switch Menu...
see Switch Test..
eee Active Switch Test...
sse Dip Switch Test & Dedicated SWItCh TESE.........ceerremmrerreseens
B SR R OO i o ima i irii v e e T ST S TS i S 5 P B v T P
2 Switch Matrix Locations, Descnptmns & Part Numbers..
== Go To Coil Menu...
=ss Coil Test...
sss Cycling Coil Test... atn
m  Backbox Insert Flash Lamp T R e S
o Playfield Coils & Flash Lamp LoCations ..o
2 Coils Detailed Chart Tah!e ..................................................................................................
e+ Go To Lamp Menu........ccceenns
=ss Single Lamp Test ..
sss Test All Lamps........
2 Lamp Matrix e
sss How Lamp Test....
sss Column Lamp T SRR R TR
o Lamp Matrix T
== Test Flash Lamps... -
se Clear Ball Trough .......cccsennnes
== Technicians Alert ............ccc....
== Service Phone ...
e+ Begin Play Test ..
«« Sound/Speaker Test...
M. S 0N TREE TR 5o i e e s s P e sSSP A A S AL PR st
8 Speaker Phase Testing
=« Begin BurnIn .. .
»s Dof Matrix Test ..
«« TWISTER Specific...
« Flow Chart Menu (Dr thall}

Chapter 3, Go To Audits Menu ..

HE  Game Audit Table.......ccccceciiiinniinn
ss Earnings Audits ..

HH

ss 15%?13 Audits ..
—— STER Audits .. FRR——
Chapter 4, GoTo Ad;ustments MENU.eererersenesenssensesssnssenses
B Game Adjustment Table ...

ega Adjustments.......c..ue
STE Al:ljustmants
se Custnm Pricing ...
== Film Star Reset...
Chapter 5, Go To Reset Menu...

s+ Factory Reset.. R
e Heset Coin A‘l.ldits....m...m... .
se Reset Game Audits....
F. EXAMPIB ..vesivinssiisssunrassssesssssnssssssbsssstssssassnnssssssnss nmsnssssssnssssns s tansnmnssnssnsasnansssnryansssssosssssasnass

Chapter 6, « Go To Printer Menu..
== Quick Printout.. e bR AT

== Full Printout...
== N2 of Copies Printed ..

Chapter 7, ¢ GO TO HelP SCrEEMN ....cccurecrmsmessaasmessansssssssssassssssssssnsssnsasssnssssssaresssd |

ss Go To Help Screens (ll'hl'lultlLevai]E'[
X Problem/Solution TaDIE ........ccccciiviiimmiiienis i st riassssasssasssssssssssmsinssinssnasnanssassssasasesionss 50

=
=
—

25D I_X\

el

-
=
=
—

o8

EL

s

— Bullet Notes: » From Main Menu, Level 1. ess From the Sub-Menu, Level 3.
«e From the Sub-Menu, Level 2. o Added Information/Instruction.
Portals™ Service Menu Section 3 TWISTER
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Service Switch Set (Red, Green & Black Buttons) Access & Use

Open Coin Door and view Service Switch Set (see figures below). The Memory Protect Switch is now disabled:
when changing adéustments. leave the coin door open, so changes can be made. Please ensure the Playfield

Power Interlock

witch is pulled out for Coil and Flashlamp testing (this is required).

@ Entering Portals™ Service Menu (will not operate in Volume Mode):

Step 2
Move through the menus %\iﬁ'ushing the
Red "LEFT" or Green "Rl " Buttons.

MNata: Pushing the Left or Right Flipper
Buttons operates in the same way.

Step 1
Enter the Portals™ Service Menu by
pushing the Black "BEGIN TEST™ Button.

_Step 3
Salect or activate icons by pushing the
Black "ENTER" Button.

Mote: Pushing the Start Button
operates in the same way.

LEFT

‘ 'PORTALS ™

® Adding Service Credits (will not
operate in Service or Volume Modes):

Step 1
Receive service credits by pushing the
Green "SERVICE CREDITS" Button.

This button allows the technician lo add
Sarvice Credils withoul adding any counts o
the Coin Audits. Up to 30 credits can be applied.

j N
. vma  SaEW SN
LEFT RIGHT  ENTER
'PORTALS™

® Entering the Volume Menu (will
not operate in Service Mode):

Siep
Enter the Volume Menu by pushing the
Red "VOLUME" Button.

JI|

LEFT RIGHT

PORTALS ™

: Step 2
* Decreasovoluma by pushing the Red "LEFT" Button.
* Increase volume by pushing the Green "RIGHT" Button.

Mots: Pushing the Left or Right Flipper Buttons
oparates in the same way. Once adustments ane made, this
menu will automatically et in a few seconds,

TWISTER

Section 3

RIGHT
BUTTON
START 0
FE]EEEH BUTTON (M W?a rﬁighﬂ
Enter
tnﬁé—'ﬂ&% fehmy (Increase) 4
or
(Decrease)

Playfield
PoWer
nterlock

Switch

IMPORTANT NOTE:

Ensure the Playfield Power
Interlock Switch is pulled
out. This is required for
Coil and Flashlamp Testing.

-Hed Button-
"Volume"

or
n Laﬂ“

-Black Button-
"Begin Test"

-Green Button-
“Service Credits"}

LEFT RIGHT ENTER

PORTALS™

Partals™ Sarvice Mann



How to Use This Section

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

To get into the Service Menu Mode: « Power-up game (if not a1readﬁ} & open the Caoin Door. « On the Coin
Door is the Service Switch Set (Red, Green & Black Buttons). Push down the Black "BEGIN TEST" Button.

Looking at the Video Display you will momentarily see the intmducl-::éy screen "Service Menu" with a satellite
flying from right to left pulling a banner *Portals™ © 1996 SEGA PINBALL, INC.," followed by the MAIN MENU:

PR ITS

RORNANSE

The Coin Door may be closed for security, however, please note with the Coin Door closed, the game's MEMORY
PROTECT is enabled: meaning any changes that are made will be not be written to memory. If changing
adjustments is required, ensure the Coin Door is open.

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.

gpr il;ilzgnostic purposes, be sure the Playfield Power Interlock Switch is pulled out so Playfield Power is not
15a F

The MAIN MENU now appears with the "DIAG" /con (DiagNosTICS MENU) flashing:

JE

Qo
As the operator views the Menu Screen(s), the M R symbals indicates that there are more /cons to select in
each direction. The lcon selected will blink, Pushing the Black "ENTER" Button (or Start Button) will select the
leon and the Menu Screen will change to the menu selected, Select the "PREV" lcons to move backwards
through the menu levels. Select the "QUIT" Jcon to completely exit the Service Mode.

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

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

Portals™ Service Menu Section 3 TWISTER
Introduction Chapter 1 Page 13
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Portals™ Service Menu Example

This example will demonstrate activation of /cons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" /eon (G0 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 /cons in the Portals™ Service Menu. Follow
Portals™ Service Menu Icon Tree on the Freuious 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" fcon and xress 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 /con in the Portals™ Service Menu by navigating with the Red or Green Buttons. I:Each
chapter started is from the MAIN MENU. Within the chapter, the sub-menu’s will be covered sequentially with
their explanation & function. If the operator “gets lost", select and activate the "PREV" /con until the display
indicates MAIN MENU. For more help, see Chapter 7.

{::j The "MORE" symbaols are indicating that “more jcons” are available which don't E:}

appear in the display and which way to move the selection to view the lcons.
HORE HORE

Important Note:

Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" lcons.
PEEW [fno lcons appear in the display because of a testing function or special display (e.g. Help,
FREMU Schematic Display, ete.), press any service button to exit to the previous menu or sub-menu.

Selecting & activating the "QUIT" [ Selecting & activating the "HELP" leon will
HEL

=== [confrom any display will exit the = show a help screen. (An explanation of each
LUIT Service sesg,'m. i Mini-lcon at that level will cycle continuously

until any active button is pressed.)

=

ouI

|

Example: From the MAIN MENU, use the Red "LEFT" or Green "RIGHT" Buttons o select the "DIAG" /eon (GO
TO DIAGNOSTICS MENU).

IBIAE] ¢CO TO SWITCH MENU

The DIAGNOSTICS MENU now appears with the "SW" Jcon (G0 TO swiTcH MENU) flashing. Press the Black
Button to activate this icon. This will bring up the SWITCH TEST MENU.

TWICTED Cartinn 2 DAartaleT™ Sannra AMann



The SWITCH TEST MENU now appears with the "TST" Jcon (swiTcH TEST) flashing:
Press the Black "ENTER" Button to activate this icon. This will bring up the Switch Test Display.

SWITCH TEST SW

The Switch Test Display now appears.

SWITCH TEST
NONE

DOOR BUTTONS OPERATE MENU

A4kHDRAWPREWUTT

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 Gnd Position (1-64) will be lit. To view the schematic

for the switch selected, press the Red or Green Buttons to select the "DRAW" lcon. Press the Black Button to
activate this icon. This will bring up the Switch Schematic Display for the switch being closed.

PLUME BOE TILT

WHT-BERN RETURN #01 CPU/SND

CN?7-P1 U401
CN5-P1 Q_‘I

An example is shown with Switch #01, Plumb Bob Tilt, selected. 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, the part number (not shown in the above example) and the "Pin-Outs” from the CPU/Sound Board.

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

Note:

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

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

Portals™ Service Menu Section 3 TWISTER
Introduction Chapter 1 Page 17



Exiting the Portals™ Service Menu

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

the beginning of this chapter.

I

QUIT THIS SESSION

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

Your Notes

- Y mmblmen A DarkalaTw Sarminmams Bl



Chapter 2 of 7|

Go To Diagnostics Menu

Special Note: If the display flashes "OPEN THE COIN DOOR" the game is indicating that memory has been

corru
instal

ted. This is caused be either failure in memory (e.g. batteries are dead and/or faulty RAM) or upon

;

ation of updated version of game code. Opening the Coin Door will initiate a Factory Bestore, by opening

the Memory Protect Switch. Check battery voltage at CMOS RAM with the power off.

Overview

The Portals™ Service Menu System provides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals™ Service Menu (see Chapter 1 of this

section). Select the "DIAG" feon from the MAIN MENU to go to the DIAGNOSTICS MENU.

he automatic tests

(e.g. Cycling Coils, Flash Lamps, etc.) may be used for a quick verification of automatic test functions and the
manual tests (Begin Play Test, Single Lamp/AlVRow/Column Tests, etc.) may be used for troubleshooting.

Durin
CPU

B

game play, activation of switches and operation of coils with associated switches are monitored. If the
oard does not detect a switch transition ("Stuck Open" / "Stuck Closed") for 50 games, it is considered

faulty. When operation of a coil should close or open a switch and does not, the coil is considered faulty. In the
Attract Mode, faulty switches and coils (if any) are reported (Select the "TECH" /con, Technician Alerts, from the
DIAGNOSTICS MENU). Note that reporting of an unused switch does not constitute a problem and that a bad
cail could mean that the associated switch requires adjustment.

=

DIAG

GO TO DIAGNOSTICS MENU

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.

Select the "DIAG" lcon in the MAIN MENU with either Flipper or Red "LEFT" & Green "Right” Buttons
—! (upon entry of the Portals™ Service Menu, the system detaults with the selection of the "DIAG" leon
flashing) and press the Start or Black "ENTER" Buttons. The DIAGNOSTICS MENU appears.

The "MORE" s)

Important Notes:

F

-]
kil |

=

B

Exit any sub-menu and return to the MAIN
MENU by selecting & activating the "PREV"
leons. If no lcons appear in the display

because of a testing function or special 2UIT

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

Selecting & activating the "HELP" /con from —=HH

any display will show a help screen. (An

explanation of each Mini-lcon at that level will  [plp

cycle continuously until any active button is

pressed.) 44k
DEAL

C Is are indicating that *more icons” are available which don't
HoRE SPPearin the display and which way to move the selection to view the lcons.

=

HORE

Selecting & activating the "QUIT” lcon from any
display will exit the Service Session.

In Diagnostics, selecting & activating the "-" or
"+" leons moves test forwards/backwards.
Selecting & activating the "RUN" lcon repeats
the test on the coil or flash lamp left off at.
Selecting & activating the "ARROW" fcons
moves between tests in the sub-menu.
Selecting & activating the "DRAW" /con will
show the schematic for that switch or coil.

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

In Coil Test, ensure the Power Interlock Switch is pulled out. (See Access & Use of Chapter 1 of this section for
the location.) - If the switch is not pulled out, the coils and flash la

disabled).

cannot be tested (32v DC and 50v DC are

losing the Coin Deor will automatically reset this switch. Coils and Flash Lamps are checked

manually in Coil Test. To automatically check coils, go to Cycling Coils from the COIL TEST MENU. To
automatically check flash lamps, go to Flash Lamp Test, from the DIAGNOSTICS MENU.

Portals™ Service Menu
Diagnostics

Section 3
Chapter 2

TWISTER
Page 19



|ﬁﬁ- GO TO SWITCH MENU

From the DIAGNOSTICS MENU, select the "SW" Jcon with either Red "LEFT" or Green "RIGHT"

A 1) Button and press the Black "ENTER" Button. Switches are configured in an 8 x 8 Matrix of Columns
=== (Switch Drives) and Rows (Switch Returns) with up to 64 switches possible. The Switch Test Menu
consists of four parts: Switch Test, Active Switches, Dip Switch Test and Dedicated Switch Test.

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

ﬁ-‘- Switch Test

To initiate, from the SWITCH MENU, select the "TST" lcon with the Red or Green Button & press the
15T Black Button. In Switch Test, close each switch and observe the disg!ay. The display will describe the
=—=—_1 switch in the Switch Matrix, which includes the switch name, Return (Row) Wire, Drive (Column) Wire,
Part N%, and the "Pin-Outs" from the CPU/SOUND Board. When the switch is released, the information of the last
switch closed will remain in the display until ancther switch is closed or the test is exited. To view the switch
schematic, select the mini "DRAW" fcon with the Red or Green Button & press the Black Button.

‘.__IFT Active Switch Test
| F== To initiate, from the SWITCH MENU, select the "ACT" lcon with either Red or Green Button & press the

| HCT Black Button. If still in a previous test, select the "PREV" Jcon to return to Switch Menu or selecting
=== either of the "ARROW" cons will move through the tests. If any switches are stuck closed (or made from
the presence of a pinball), the display sequences through the switch names, Return (Row) Wire, Drive (Column)
Wire, drive transistor, Part N®, and the "Pin-Outs" from the CPU/SOUND Board. This cycle continues until all
switches are cleared or until the test is exited.

mr4 | Dip Switch Test Dedicated Switch Test
HE To initiate, from the SWITCH MENU, select To initiate, from the SWITCH MENU, select
OIP the "DIP" leon with either Red or Green But- DELD the "DED" /eon with either Flipper Button &
ton & press the Black Button. The display - | press the Start Button (The service switches
will indicate the Dip Switch Positions & the country set- |  are deactivated during this lest.). The display will
ting the game is set to (e.g. USA, Germany, England, describe the switch which includes the switch name,
etc.). See the "Find-it-in Front: Dr. Pinball Section” for Dip Switch Return (Row) Wire, Column Wire, Part N°, and the
Seftings. "Pin-Outs" from the CPU/SOUND Board.

Typical Switch Schematic & Side View Dedicated Switch Schematic
[Gobamn Genich Drbvn W) [Fow: Swiich Ratem Wira| Dedicated Sw. inputs Ground
GRN-XXX ockng tioae WHT-XXX GRY-XXX BLK

N.O. COM. | I N.g. COM. 1,
Imﬂ? Gomemon Hn-ﬂ:i Commen
Sutich um Switch Termiral Switch m Sk rn:l Swilch Termmnal
SWITCH MATRIX GRID Dedicated Switches
11 022 Q’al i;ﬁ ﬂsﬁ ﬂsﬁ ?T QBB Groved
e | caigheo | sipne | oRE. | opNaLk | By | ealbvo | saep | S8
- - LEFT DISC FEANK SRALL LEFT LEFT 1 LEFT
TOP MAGNET- =3 LOCK 1 TURBO OUTLAME e ;IL:_IF%EE
MAG. B0 (TiW BOTTOM BUMPER
S - B B . m E | oces =
2 4TH GO SBALL MIDDLE WEST FEANK SBALL BOTTOM LEFT 2 LEFT
SLOT TROUGH TOP STAND-UP su LOCK #2 mﬁ fEJII.E.IFlH ANEED EI;I-?T%IF:}E(?
-RED TiWIil
1"'rl::i'"m'-at q_ffm:- - | 15 | | 26 | " [ 32 | m CHE-3 ) EOS5)
3 EBTHCOMN S-BALL RAGHT NW 3-EANK S-HALL RIGEHT LEFT 3 RIGHT
SL0T TROUGH TOP STAND-UP =21 LOCK #3 TURBO SLINGSHOT FLIFFER
WHT-CRG | FUTURE] w2 LANE WL} BUMPER GRY-ORG | sUTTON
CNT-7 5 585 CH5-4
FT ORTH S5-UTOP 4 AIGHT
) g.%l-;? A ?F{Eéql..PLﬁH !élEleNEH gTﬁNﬂW TWIS) GRY-YEL EE%%ED—
""c“TNa".E'- " [ 24 | = cnNes JE0s Y
5 CENTER | SEALL TEFT NE FBANK 5 [
COIN ELOT TROUGH OFBIT STAND-UP 54U HOT B L
WHT-GEN | / Daa ' TIER USED % ==
CN7-5 B 7 -
6 LEFTCOIN | 5BALL RIGHT EAST 3-BANK B Hotmal: Volume
WHT-BLU SLOT :E.CILIBH SPINMNER STAND-UP ;| [
CNT-3 I FieH) 2 | CNE-8 | e purrn [EETN
T STH COIN 5-BALL RIGHT 5E T Nommal: Senvice
SLOT TROUGH ORBIT STAND-LP Cracis
GRY-VIO [ inTest: Right
5| CMNE-9 G BUTT
Eﬁm;r E!.:E}EETEH a8 Nesrrinl: E:r
ENTER m Q1 M, B0, %IEK ;;;rrﬂwm

ANATES e mbiomes O MNeartslaT Daebnmes Bllams



Switch Matrix Descriptions with Part Numbers and Locations ¥
The switch locations correspond with the Switch N in the table below and the Switch Maxtrix Grid.

A L5 5% Switch Matrix Description Part N
1111 NG sl o e e
1| 2 |4TH COIN SLOT {On Coin Door) ——————
1|3 [6THCOINSIOT(FUTUREUSEY | —=—-—
1| 4 | RIGHT COIN SLOT (On Coin Door) 180-5024-00
f =
1| 6 | LEFT COIN SLOT (On Cain Door) 180-5024-00
1| 7 | 5TH COIN SLOT (FUTURE USE) —_—
1| aINGT | ==l i == — e
2 | 1 | DROP TARGET 180-5158-00
2 | 2 |5-BaLL TROUGH #1 (LEFT) 180-5119-00
2| 3|5-BALL TROUGH #2 180-5118-00
2 | 4 |5-BALL TROUGH #3 180-5116-00
215]5. T H #4 180-5118-00
2| 6 [5-BALL TROUGH #& (RIGHT) 180-5118-0
s | 7 |5 T 520-5124-00
5-BALL TROUGH VUK OPTO REC 520-5125-00
2| 8 | SHOOTER LANE 180-5157-00 |
3| 1| LEFT TOP LANE 500-5707-00
1.3 | 2 | MIDDLE TOP LANE 500-5707-00
3|3 |RIGHT TOP LANE 500-5707-00
3 | 4 | LEFT SPINNER 180-5010-04
35| LEFTORBIT 500-5707-00
3 | 6 | RIGHT SPINNER 180-5010-04
3 | 7 | RIGHT QRBIT 500-5707-00
3| 8 | RIGHT RAMP ENTER 180-5080-00
4|1 | DISC MAGNET-Q2 MAG. BD. on Mol
4 | 2 | WEST STAND-UP (TARGET) 515-6027-00
4 | 3 | NW STAND-UP (TARGET} 515-5027-00
4| 4 | NORTH STAND-UP [TARGET] 515-5867-00
4|5 | NE STAND-UP (TARGET) 515-5967-00 |
4| 6 |EAST STAND-UP (TARGET) 515-6027-00
4| 7 | SE STAND-UP (TARGET) 515-6027-00
4 | 8 | DIVERTER MAGNET-Q1 M, BD Soe Nole.
5|1 |3-BANKS-U(T)IWl <STER> 500-6075-01
5|2 |3-BANKS-UT{W)|=STER> 500-5075-01
513 |5BANKS-UTWI(Il)<STER=> S00-6075-01
5|4 |SUTOPTWI(S)TER 500-6075-01
515 |3-BaANK S-U <TWIS=(TIER 500-6075-01
5|86 |3-BANKS-U<TWIS=T(EIR 500-5075-01
5| 7 |3-BANK S-U <TWIS= TE (R ] 500-6075-01
5 | 8 | RIGHT RAMP EXIT 180-5087-00
6101 15-BALLLOCK &1 (BOTTOMY  1181-5001-00
6|2 |5.BALL LOCK #2 {4-Pasition
6|3 |5-BALL LOCK #3 Switch
6|4 |5-BALL LOCK #4 Membrane)
6| 5 | 5-BALL LOCK VUK 180-5116-00
6|6 |NOTUSED —_—e
6| 7 |NOTUSED! —_——
l6ls|NOTUSED. — e
7| 4 | LEFT TURBC BUMPER 180-5015-03
7|2 | BOTTOM TURBO BUMPER 180-5015-03
7 | 3 | RIGHT TURBO BUMPER 180-5015-03
. 521714 |NOTUSED: ———
Legend Mote: 551715 [NOTUSED: ==
. ; 54+ 7 START BUTTON 500-6090-02
[_] = switches mounted above playfield 351717 | SLAMTILT (On Goln Doen 180-5022-00 |
B - suitches mounted below playfield. 56*| 7|8 | iwmm%&@mrm;] g%?g;gﬁ
, . ) ) 5708 | 1| LEFT OUTLANE 500-5707-00
» The following switches are located in the cabinet 58| 8| 2 | LEFT RETURN LANE 500-5707-00
and are not noted in the diagram above: 59 | 8|3 | LEFT SLINGSHOT 180-5054.00
5 7 60 | 8| 4 | RIGHT OUTLANE 500-5707-00
= 3 O 54 56 g R A ST T
The faollowing switches are not used: 162 | 8| 6 | AIGHT SLINGSHOT 180-5054-00
a7 16318 MOTUSED T
1 [ 5 [ 45 I 47 [ 45 [ 52 I 53 N 63 [N 64 I 3 I )
TAKE NOTE: For Switches 25 & 32 see Magnet Board Layout in Sec. 5, Chp. 2.
For Dedicated Switches DS-1, -3, -6, -7, & -8 Part N's see Sec. 4, Chp. 1, Cabinet - General Parts.
For Dedicated Switches DS-2, & -4 Part N°s see Sec. 4, Chp. 2, Flipper Assemblies.
Portals™ Service Menu Section 3 TWISTER
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“=»|GO TO COIL MENU

| 5852 | From the DIAGNOSTICS MENU, select the "COIL" fcon with either Red "LEFT" or Green "RIGHT"
L | Button and press the Black "ENTER" Button. The coils are listed in groups. The first 2 groups are the

—1 High Current Coils. The next group is the Low Current Coils. The next group is the Flash ?.amps. The
remaining coils are special coils. These coils are listed in a Coils Detailed Chart %ahle following the Playfield Coil
& Flash Lamp Locations.

. 4| Coil Test

S, To initiate, from the COIL MENU, select the "TST" lcon with either Red or Green Button and Press the

T=T Black Button. Ensure the Power Interlock Switch is pulled out. Select either the -" or “+" Jcons. Start

with the "+" leon to start the manual Coil Test from #1 (The test runs through Coils 1-24 and Flashlamps
F1-F8). Press the Black Button on the "+" lcon, as each coil is selected, the display will describe the coil or flash
lamp name with the corresponding number, the wire with colors, the "Pin-Outs" from the /O Power Driver Board,
the coil voltage and gauge-turns {]e,g, 23-800). Press the Black Button again to move forward in the test. Totest
and view a particular misllor flash lamp, select the "RUN" leon and press the Black Button. Each time the Black
Button is pushed, the coil or flash lamp will fire on the playfield and/or backbox, with the display indicating the coil
or flash lamp information. Continue with the same procedure to run through the entire test.

Black Button.. If still in a previous test, select the "PREV" lcon to return to Coil Menu or selecting either
of the "ARROW" /cons will move to Cycling Coil Test (selecting again will return to Coil Test). The test
Fulses lﬁéhorggféar coil or flash lamp sequentially (cycling) on the playfield and backbox. The display indicates
'CYCL ILs."

Cycling Coil Test
To initiate, from the COIL MENU, select the "CYC" lcon with either Red or Green Button and press the
CYC

Playfield Flash Lamp Locations

Type Description
(#22 FLASH TOP-LEFT"2
#23 FLASH TOP-RIGHT"1
#F1_FLASH UNDER RAMP*2
#F2 FLASH JACKPOT1 RAMP™1
#F3 FLASH Disc2
#F4 FLASH POPS'3
#F5 FLASH R ORBIT"1 R 2-BANK *1
|#F6 FLASH L OREIT"1 L 2-BANK"1
#F7 FLASH A 3-BANK 1
#F8 FLASH NEAR VUK
Legend Note:
l:l = Flash Lamps mounted
above playfield.
. = Flash Lamps mounted
below playfield.
The following bulb is used
for Flash Lamps:
P
{ i
#89 Bulb
(Bay
185-5000-90

TIAnNSTIrTr Maailaw ™ P s lomus ™. - " - Wl .



Playfield Coil Locations

COIL 1 |TROUGH UP-KICKER (VUK) (24-940)
|COIL 2 [AUTO LAUNCH 50V (23-800)
COIL3 |DROF TARGET RESET (23-800)
|COIL 4 [DRCOP TARGET DOWN (32-1800)
COIL5 |FAN MOTOR RELAY

COIL6 |DISC MOTOR RELAY
COIL8 |(EUROPEAN TOKEN DISPENSER)
[COIL9_|LEFT TURBO BUMPER (26-1200
COIL 10 |BOTTOM TURBO BUMFER (26-1200)
(COIL 11_|RIGHT TURBO BUMPER (26-1200)
|COIL 12 [LEFT SLINGSHOT (26-1200)

COIL 13 |RIGHT SLINGSHOT (26-1200)

COIL 14 |SUPER VUK (24-840)

COIL 15 |LEFT FLIPPER (22-900)
|COIL 16 |RIGHT FLIFPER {22-1080)

FLASH TOP RIGHT"1 (See pravious
(OPTIONAL COIN METER)

~OIL 22 |FLASH TOP LEFT™2 (Ses pravious page)
COIL 23 |

A N i o .--/ s

e

Playfield In "up pestion® as leaning against the backbox.

Legend Mote:
|:| = Coils mounted above playfield.
[l = Coils mounted below playfield.

The following coils are not used: The following coils are optional:

7 15 12 20 B 21 8 24

Portals™ Service Menu Section 3 TWISTER
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COILS DETAILED CHART TABLE

High Current Coils Group 1 E:rxl;:r-“;‘rr Oupnq.:}::;wﬂ [L;I;-anu:::‘ SHTE::::LEI u.-F-:I:':::-:- .:P:;L’:’Kn 'fr:f.;u Coll GATumn
#1 |TROUGH UP-KICKER at VO Pwr.Drvr. |BRN-BLK | J8-P1 | YEL-VIO | J10-P4/5 | Sov | 24940
#2 |AUTO LAUNCH Q2 1O Pwr. Drvr. | BRN-RED | J8-P3 | YEL-VIO | J10-Pa/5 | sov | 23800
#3 |DROP TARGET RESET a3 VO Pwr. Drvr. |BAN-ORG| J8-P4 | YEL-VIO | Jio-Pass | sov | 23800
|#4 |DROP TARGET DOWN Q4 1O Pwr. Drvr. | BRN-YEL | J8-PS | YEL-VIO | J10-P4s5 | sov | 32:1800
é#ﬁ iFAM MOTOR RELAY os /O Pwr. Drvr. | BAN-GRN| J&-P6 BRN J7-F1 2ov | e
;#E DISC MOTOR RELAY Q6 1O Pwr. Drvr. | BAN-VIO |  J8-P7 BRN JrP1 | 20v | HVDC
#7 |NOT USED /SPARE Q7 12 Pwr. Drvr.

i#s (EUROPEAN TOKEN DISPENSER) a8 VO Pwr.Drvr. |BRN-GRY | Ja-Pe | YEL-VIO | Jio-pass | sov | MWA

T
Y i — - ..i.u: 3 i B U L o i

High Current Coils Group 2

Drive Trans-

Istor (OLT)

Duiver
Cupast Board

[.T. Condrol
Line Color

D.T. Control

Line Connect

Paower
Line Coled

Powaor Ling
Connnection

Power
Voltage

Coll GATurn

%9 |LEFT TURBO BUMPER Q9 VO Pwr.Drvr. |BLU-BRN| J8-P1 | YEL-VIO | J10-Pa/5 | sov | 26.1200
#10 ];Ecrram TURBO BUMPER | @10 VO Pwr. Drv. | BLU-RED | Js-P2 | YEL-VIO | Jio-Pass | sov | 26:1200
#11 |RIGHT TURBO BUMPER Qi VO Pwr. Drvr. |BLU-ORG| J8-P4 | YEL-VIO | J10-P4s5 | sov | 26.1200
#12 |LEFT SLINGSHOT Q12 | WOPwrDrvr. |BLU-YEL | Jo-PS | YEL-VIO | J1o-P4/s | sov | 28,1200
#13 |RIGHT SLINGSHOT Q13 | VOPwrDrvr. |BLU-GRN| Jo-P6 | YEL-VIO | J1o-Pass | sov | 25.1200
#14 |SUPER VUK Q14 /O Pwr. Drvr. | BLU-BLK | J9-P7 | YELVIO | J10-Pass | sov | 24240
#15 |LEFT FLIPPER Qis YO Pwr. Drvr. |ORG-GRY| J9-P8 | RED-YEL | J10-Pi/2 | Sov | 22:900
#16 |RIGHT FLIPPER Q16 WOPw.Dv. | ORG-VIO | Jo-P9 |RED-YEL | J10-P1f2 | Sov | 221080
2 e e e el e t_t___ﬂc,__m;m._i_ﬂ__-..e_;__..ﬂ =3

Low Current Coils Group 1

Dirive Trans-

Driver

D.T. Cortrod

OLT. Comvtrod

Porwor

Power Line

Povrer

Coll GAMEm

Istor (0.T.} Ouput Board Line Color  LineConnect  LineColor  Connnection  Voltage  or Bulb Type
#17 |5-BALLTROUGHLOCKBALL | @17 | IOPwrDnr | VIO-BRN | J7-P2 BRN J7-P1 | 20v | 24840
#18 |NOT USED / SPARE Qi | UOPwr Drvr.

#19 |NOT USED / SPARE Q19 | UOPwrDrvr.
#20 |NOT USED / SPARE Q20 | WO Pwr. Drvr.
#21 |NOT USED / SPARE Q21 /O Pwr. Drvr.
#22 |FLASH TOP-LEFT*2 Q22 /O Pwr.Drvr. | VIO-BLU | J7-P8 | ORG | Js-Pi0 | 20v | .89

423 |FLASH TOP-RIGHT"1 @23 | VWOPwrDrr. |VIOBLK | J7-P9 | ORG | J&-P10 | 20v | %88

#24 |(OPTIONAL COIN METER) Q24 IO Pwr. Drvr. | VIO-GRY | J7-P10 RED | J16P7 | S5v ﬁ";‘!ﬁﬂ

,-J': e :.



Coils Detailed Chart Table Continued

Dirlver O.T. Control DTG
Cuput Beard Ling Color Lima Cc

Power Poser Ling Paoveer
Lime Calor Connnocllon Voltage Bull Type

Flash Lamps (FLASH)

#F1 |UNDER RAMP*2 BLK-BRN| J6P1 | ORG | Je-Pto | zov | 798
#F2 |JACKPOT*1 RAMP*1 Q26 IO Pwr. Drvr. | BLK-RED | J6-P2 ORG J&6-P10 | 20v 1“_'3?@“
#F3 |DISC™2 Q27 | UOPwr.Drvr. |BLK-ORG| J&-P3 | ORG | J6-P10 | 2ov | %89
#F4 |POPS*3 Q28 | VOPwrDrr. |BLK-YEL| J6-P4 | ORG | Je-Pto | 2ov | *89
#F5 |R ORBIT*1 R 2-BANK"1 Q29 | VOPwrDrr. |BLK-GRN| J6P5 | ORG | Je-Pto | 20v | "9
#F6 |L ORBIT*1 L 2-BANK*1 Q30 | VOPwrDnvr. |BLK-BLU| J6P6 | ORG | Je-P1o | 20v | %89
#F7 |R 3-BANK*1 @31 | VOPwrDr |BLK-VIO| JeP7 | ORG | Je-Pto | 2ov | 789
#F8 |NEAR VUK*1 Q32 /O Pwr. Drvr. | BLK-GRY | JB-P8 ORG | J46-P10 | 20v | "898

Aux. Data Line

| Magnet Processoe Vo Jio-p3
N/A |Magna Disc | s BLUE | J3.P1 | VIO-YEL | woMag.8a | 50V R ik
. L Magnet Processor’ vo J10-P3 22.600
N/A |Magnet Diverter 1, T | Driver Board WHT-BRM | J2-P3 | VIO-YEL 1?' muzu. S0V | cacssazaor

WV A S SN S L L L S S 4
TYPICAL SWITCH, COIL & LAMP WIRING

Cathode
(Banded Side)

COMMON
Diode 1H4001

Power Supply |
WMEIEJP?

RED
Drive
Transistor
—
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LARF

_OHE

consists of four parts:

Single Lamp Test

To initiate, from the LAMP MENU, select the "ONE" Icon with either Red or Green Button and press the
Black Button. Select either the "-" or "+" lcons. Start with the "+" /con to start the manual Lamp Test
| from Column 1, Row 1, Switch 1. Press the Black Button on the "+" fcon, as each lam

GO TO LAMP MENU

From the DIAGNOSTICS MENU, select the "LAMP" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10 Matrix of
Columns (Lamp Drives) and Rows (
ingle Lamp Test, Test All

Returns) with up to 80 lamps
ps, Row Lamp Test and Column Lamp Test,

ssible. The Lamp Test Menu

is selected, the

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

ALL

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" lcon with either Red or Green Button and press the
Black Button. If still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" lconto return to
Lamp Menu or selecting either of the "ARROW" fcons will move through the tests, keeElactivaiin

Test All Lamps is displayed. The display will indicate "ALL LAMPS ON" and the lamps on the p
alternating between the rows in the Lamp Matrix.

until

ylield will be lit,
Cantinued on the nex! page with Row & Column Lamp Tesls.

Typical Lamp Schematic & Side View

COMMON E
LAMP MATRIX GRID Diode 1N4001 ™ ReD
—
1: U0 | 2: U1 | 3: 2 | 4: U143 | &: U4 | &: U5 | 7: Ui | 8: ui7
YEL-BRN | YEL-RED | YEL-ORG | YEL-BLK | YEL-GRN | YEL-BLU | YEL-VIO | YEL-GRY
J13-3 J13-8 J13-7 J13-6 J13-5 J13-4 J13-3 J13-1
1 Q33| DRIVE - . |BLOWNAWAY | BLOWNAWAY | RAMP ENTER RAMP ENTER| COW e [ ST
RED-BRHN | AGAIN (LEFT) & > | (RIGHT) =+ | -GREEN LED | -RED LED : -
J12-1 1 444 Bulb #44 Bulb #44 Bulb 5 Bulb
2: @asllackror | , .y
RED-BLK "USED__
J12-2 | 4555 Bulb e
3= Q35 | LOCK 1 LOCK 2 MULTIEML LOCK 3 LOCK 4 LEFT TOP MIDDLE TOP RIGHT TDE
RED-ORG| - At READY 4 £re- s LANE » LANE o | LANE ¢ 5
J12-3 | w555 puib [fR #555 Bun RER #555 Bulb #555 Buib B #555 Bulb #44 Bulb #44 Bulb #44 Bulb
4: Q38 | LEFTRE-4% |WEST 1~ |NW -~ |NORTH ., |NE 7~ |EAST J'. |SE *J - | RIGHT RE-+[
RED-YEL | TURN LANE | STAND-UP__ | STAND-UP__| STAND-UP__ | STAND-UP__ | STAND-UP__| STAND-UP__| TURN LANE
Ji12-4 | saqBun B #44 Bubb 4555 Bulb Bl #555 sub Y #555 Bulb B2 #555 Buib [EXY #s55 Buib R #44 Bulb
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E m Row and Column Lamp Tests
To initiate, from the LAMP MENU, select the "COL" Icon with either Red "LEFT" or Green

R0l | CoL | 'RIGHT" Button and press the Black Button. If still in a previous test, select the "PREV" fcon
to return to Lamp Menu or selecting either of the "ARROW" Izons will move through the tests,

keep activating until Row or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each

row or column of the Lamp Matrix (respective to each test) will light-up on the playfield and is indicated in the display.

Lamp Matrix Location
The lamp locations correspond with the Lamp Number in the Lamp Maxtrix Grid on the previous page.

Legend Note:
|:| The following Bulb
= is used on the Light
Lamps mounted Boards, Bumpers,
above playfield. & Hamp Signs:
Lam=s mounted Q 5 Bulb
beEmE.r playfield. % :Ejﬁ“:é
The following
lﬁg s are not The following Bulb
: is used in the
8 | 1] remainder of the
matrix:
12 o
g/
52 54 o 44 Bul
H B EE bl Eaeseh
& /-y
= - H* .':: NS
L zaﬁ‘f\n&” 251§
-
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[ TEST FLASH LAMPS

From the DIAGNOSTICS MENU, select the "FLASH" Jcon with either Red "LEFT" or Green "RIGHT"
FLASH Button and press the Black "ENTER" Button. After selecting this /con the display will indicated

"CYCLING SHERS" and all the flash lamps will cycle continuously until the test is exited. This test is
allows the technician to easily spot any burned-out bulbs and replace them.

CLEAR BALL TROUGH

-
u From the DIAGNOSTICS MENU, select the "CLR" /con with either Red "LEFT" or Green "RIGHT"
CLF; | Button and press the Black "ENTER" Button. This is provided to allow the technician a simple method

of removing the balls from the trough and also, to test functionality of the trough, ensuring proper trough

operation. After selecting this lcon the display will show a graphic of the ball trough witﬁ balls in the trough with it's
corresponding switch number. Select the "RUN" fcon 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.
TECHNICIANS ALERTS

%ﬂ From the DIAGNOSTICS MENU, select the “TECH" /con with either Red "LEFT" or Green "RIGHT"
iTEC Button and press the Black "ENTER" Button. After selecting this /con the display will indicate if there

are any faulty switches (i.e., switches that are normally closed but remain open or open switches that
have not been closed (activated) in 50 games.)

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

=ER

SERVICE PHONE #

From the DIAGNOSTICS MENU, select the "SERV" lcon with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the display will indicate a phone
number to call if technical assistance is required.

BEGIN PLAY TEST

From the DIAGNOSTICS MENU, select the "PLAY" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. After selecting this /con the technician can test certain

. play functions to insure all switch activated coils function without entering game play. For example, by
rolling the ball over the left outlane switch, the Laser Kick should fire. If it kicks to early or too late, the switch
actuator should be adjusted to compensate for this error. If it fails to fire, use the Switch Test or Coil Test to help
determine the cause of the failure. During this function, similar tests may be performed on the Vertical
Up-Kickers, Ejects, Pop Bumpers, etc. in the game. For unique Play Test functions, select the "GAME SPECIFIC"
leon in the DIAGNOSTICS MENU.

KNOCKER TEST

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

SOUND/SPEAKER TEST

From the DIAGNOSTICS MENU, select the "SPKR" /con with either Red "LEFT" or Green "RIGHT"
Button and press the Black "ENTER" Button. The BSMT 2000 Sound System produces true digital
stereo sound on the Left & Right Speakers (Backbox) and "Mono" on the Center Speaker (Bottorn of
Cabinet). After selecting this lcon, select the "-" or "+" lcons and press the Black "ENTER" Button to activate the
firsihtest. Repeat to visually see & hear all tests. Select the "RUN" /eon to activate the test chosen without moving
to the next test.

During Sound Tests, the display shows the sound board circuit under test and the corresponding sounds. The
sound functions allow verification that all channels are functioning properly & that the speaker connections are
correct. (Refer to the game manual for detailed testing procedures).
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Speaker Phase Testing

Connections to each of the three 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 two, bass frequencies will not be produced properly and the overall sound quality will be poor.

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

1. Check each speaker for polarity markings. If the speakers have polarity markings, verify that the single-color
wire (BLK, YEL or RED) 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 tﬁe positive lead (CN4- Pin 1, 3 or 6) each time. As the connection is made, check speaker cone
movement; proper connections are indicated by outward movement.

Auto [ Manual Tests Sounds Produced
Left Speaker Left Sine
Center Sine
Right Speaker Rlght Sine
c. U | Speech Pattem 1

@ BEGIN BURN IN

From the DIAGNOSTICS MENU, select the "BURN" /con with either Red "LEFT" or Green "RIGHT"
ELRMN Button and press the Black "ENTER" Button. After selecting this lcon the Begin Burn-In Test will start.

At this stage the game will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil Testing, Lamp
Testing, Sound, etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative Burn-In minutes will
be displayed. To reset Bum-In minutes to 00, select the "RESET" lcon in the MAIN MENU and select the "FACT"
lcon (Factory Reset). See Chapter 5, Go To Reset Menu, of this section,

7 ] DOT MATRIX TEST

DGT | From the DIAGNOSTICS MENU, select the "DOT TEST" lcon with either Red "LEFT" or Green
"RIGHT" Button and press the Black "ENTER" Button. Aiter selecting this /con the Dot Matrix Test
immediately begins. The display will immediately illuminate & cycle tor 1 pass of each test continuously
for each of the following tests (Pressing any button will exit the test & return to DIAGNOSTICS MENU.):

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

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

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

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

o 0 s

Muminates all dots at 30%, 70% & 100% brightness.

Dot Matrix Display Explained

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

Portals™ Service Menu Section 3 TWISTER
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TWISTER SPECIFIC

From the DIAGNOSTICS MENU, select the "TWI" Jcon with either Red "LEFT" or Green "RIGHT"
:rwi Button and press the Black "ENTER" Button. After selecting this /con the technician can test and

adjust any game specific function(s) from the sub-menu. Similar to "BEGIN PLAY TEST," this menu is
used to test the game specific features, The features are the Magnet Diverter and Disc Magnet Tests.

Magna Disc Magnet Test

To initiate, from the TWISTER SPECIFIC MENU, select the "DISC" fcon with either the Red or Green
DI 5 Button and press the Black Button. In Magnet Test, press and hold the Start Button to operate the

Magna Disc (Magnet). The display will also indicate the status of the Magnet Switch (Sw. 25) which is
transistor Q2 acting as a switch on the Magnet Processor Board. Q2 is switched on by U1 when it senses a ball
above the magnet due to a change in the inductance of the magnet coil.

Magnet Diverter Test

To initiate, from the TWISTER SPECIFIC MENU, select the "DIV" lcon with either the Red or Green

|} | Button and press the Black Button. In Magnet Test, press and hold the Start Button to operate the
Diverter Magnet (right of Top Lanes). The display will also indicate the status of the Magnet Switch (Sw.

32) which is transistor Q1 acting as a switch on the Magnet Processor Board. Q1 is switched on by U1 when it

senses a ball above the magnet due to a change in the inductance of the magnet coil.

+ DR. PINBALL (FLOW CHART MENUS)

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." fcon with either the Red "LEFT" or
DF;. | Green "RIGHT” Button and press the Black "ENTER" Button. This will brig? you (the operator /

=l technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of four sub-menus: Flipper
‘DR.," Coil "DR.," Switch "DR." and Lamp "DR." lcons. Selecting a particular sub-menu will give you a choice of
which specific Flipper, Coil, Switch or Lamﬁ circuit needs to be diagnosed. The display will now ask a question or
give a procedure to follow such as "Does the lamp turn on?" or “Check bridge rectifier BR-20, if short replace,"
When Br. Pinball asks a question or request a procedure the Dr. will expect a response such as "no" or "yes" (see
below examples of the mini-icons which will prompt the operator). You the operator/technician must respond by
using your Flipper Buttons to "SELECT" a mini-icon and the Start Button to "ENTER" your selection.

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

. - . = Select a Coil, Lamp, Switch or Flipper to
("QUIT" exits Portals completely.)
; - = Seen when question is being asked on the
to test; "PREV" goes back to previous ques-
tion. (Help "?" is still under construction.)

- # Seen when diagnosis is given. "PREV"
. . : # In Coil Flow Chart Menu, lets you pulse the
all work the same.
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Flipper Flow Chart

To initiate, from the DR. PINBALL MENU, select the Flipper "DR." lcon with either the Red or Green

Button and press the Black Button. This is the Flipper Flow Chart. Follow the questions, answering by
using the mini-icons in the display.

~ | Coil Flow Chart
2 | To initiate, from the DR. PINBALL MENU, select the Coil "“DR." /con with either the Red or Green Button
DR and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by using the
=~ mini-icans in the display.

ﬁn"- Switch Flow Chart

To initiate, from the DR. PINBALL MENU, select the Switch "DR." Jcon with either the Red or Green
D F;, | Button and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering by
=l using the mini-icons in the display.

Lamp Flow Chart

To initiate, from the DR. PINBALL MENU, select the Lamp "DR." lcon with either the Red or Green
[F;. | Button and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
— using the mini-icons in the display.

Your Notes
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™
= TWISTER SEEA
T GAME AUDIT TABLE PINBALL_INC.
oostre | Pholocopy for Field Audit Tracking Performance {Use blank columns to fill-in game audit information).
% EARNINGS SEGA
AUDITS 1-12 AUDITS 13-46
EAEH Audit Name Filbin  EGH Audit Name Fill-In Audit Name Fill-In
TEAL PAID CREDITS 13 | TOTAL BALLS PLAYED a0 | 400.0M—788.8M SCORES
2 | FREE GAME PERCENTAGE 14 | TOTAL EXTRA BALLS 31 | 800.0M—1.19B SCORES
3 | AVERAGE BALL TIME 15 | EXTRA BALL PERCENT 2| 1.2B+ SCORES
4 | AVERAGE GAME TIME 16 | REPLAY 1 AWARDS 23| AVERAGE SCORES
5 | COINS THRU LEFT SLOT 17 | REPLAY 2+ AWARDS 34| SERVICE CREDITS
& | COINS THRU RIGHT SLOT 18 | TOTAL REPLAYS 25 | BALL SEARCH STARTED
7 | COINS THRU CENTER SLOT 19 | REPLAY PERCENT 3 | LOST BALL FEEDS
g | COINS THRU 4TH SLOT o | TOTAL SPECIALS a7 | LOST BALL GAME STARTS
g | TOTAL COINS 21 | SPECIAL PERCENT 38 | TOTAL BUYIN GAMES
10 | TOTAL EARNINGS 22 | TOTAL MATCHES 30 | EXTRA BALL BUYINS
11 | METER CLICKS 23| HIGH SCORE AWARDS 0
12 | SOFTWARE METER 24 | HIGH SCORE PERCENT 4
v —— 25 | TOTAL FREE PLAYS 4 | LEFT DRAINS
E Auils 40-41 & 85:80 ars currenty Not 2 | TOTAL PLAYS 43| CENTER DRAINS
. Used, allowing for Future Expansion, if 27 | 0.0M—89.9M SCORES 44| RIGHT DRAINS
S At ﬁ?nﬁ?ﬁﬁiﬁ”u‘iﬁfﬁ&ﬁﬁuﬁ 28| 100.0M—192.9M SCORES 45| SLAM TILTS
in blank(s) if any audit{s) were added,
w 26 | 200.0M—399.9M SCORES 4 | TOTAL BALLS SAVED
b=
3 ; TWISTER
= B AUDITS 47- 99
Gl | TWI] Audit Name Fill-In Audit Name Fill-In Audit Name Fill-In
47 LE-FT ORBITS &5 | SKILL SHOT MADE g3 | TOP LANES COMPLETED
48 | RIGHT ORBITS 66 | SKILL SHOT MISSED g4 | BONUS HELD
40 | RAMP SHOTS &7 | MULTIBALL READY 85
50| LEFT SPINNER &8 | MULTIBALL %
51| RIGHT SPINNER &9 | 3 BALL MULTIBALL 7
52| DROP TARGET 70 |4 BALL MULTIBALL P
53| WIND AWARDS 71 | 5 BALL MULTIBALL &
54| COMPASS COMPLETE 72 | MBALL RESTART LIT ®
55| TWISTER COMPLETE 73 | MBALL RESTART AWARDED a1 | TOTAL REGULAR PLAYS
5 |DEBRIS UIT 74 | JACKPOT o2 | AVG. REGULAR GAME TIME
&7 | CHASE HURRY-UP LIT 75 | DOUBLE JACKPOT g3 | REGULAR GAME MBALLS
8| DAMAGE LIT 76 | TRIPLE JACKPOT 94 | REGULAR GAME REPLAYS
50 | 2X SCORING 77 | SUPER JACKPOT g5 | TOTAL NOVICE PLAYS
&0 | DEBRIS AWARDS 78 | CHASE MULTIBALL o | AVG. NOVICE GAME TIME
&1 | DAMAGE AWARDS 79 | CHASE HURRY-UP SCORED o7 | NOVICE GAME MBALLS
& | SUPER LOCK LIT /) | SUPER LOCK MBALL g | NOVICE GAME REPLAYS
63| SUPER POPS LIT 81 | COW MULTIBALL o | AVG. NOVICE BALL SAVES
64 | SUPER POPS SHOTS g | WEATHERVANE STARTED e e LT =
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Chapter 3 of 7]

Go To Audits Menu

Overview

The Portals™ Service Menu System provides 99 Audit Functions for accounting purposes and for evaluation of
?ame difficulty adjustments. The Audit Functions are split into 3 groups. The 1st group, Eamnings Audits, are the
irst 12 most-used audits. The 2nd group, Sega Audits, are the game play generic audits 13-46. The 3rd group,
Twister Audits, are the game play specific audits 47- 99; Audits 40-41 & B5-90 are currently Not Used, allowing for
Future Expansion, if any. If the code version is upgraded, view Audits in the display and write the audit(s) in the
blank(s) if any audit(s) were added. Each group may be viewed in the Portals™ Service Menu (see Chapter 1,
Infroduction, of this section). View all audits with the Game Audit Table provided (on the previous page).

GO TO AUDITS MENU

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

Important Notes:

Exit any sub-menu and return to the MAIN
MEMNU by selecting & activating the "PREV"
leons. If no lcons appear in the display

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

|F' RE

because of a testing function or special ~ [BUI
display (e.g. "Help®), press any button to exit.  [GUTT
Selecting & activating the "HELP" fconfrom  gnry Selecting & activating the "ARROW" Icons

any display will show a help screen. (An
explanation of each Mini-fcon at that level will
cycle continuously until any active button is
pressed.)

selects the next or previous audit in the group.

) EE=

:—.:—
Ea IP
=
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EARNINGS AUDITS (1-12)
From the AUDITS MENU, select the "EARN" lcon with either Red "LEFT" or Green "RIGHT" Button

i
=
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=
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EAFRH and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Jcon to view the 1st
audit in this group. Continue to select either of the "ARROW" /cons to view each audit one at a time.
The display will describe the audit number, the audit name, and the audit total or value. The current audit will
remain in the display until the next audit is chosen or when the sub-menu is exited.
Ihu. H?I I Audit Name | ’ Audit Definition [
Au.1  Total Paid Credits Provides the total number of paid credits.
This percentage is derived from dividing Audit 25, Total Free Plays, by
Au.2  Free Game Percentage Audit 26, Total Plays. :
. In seconds, the average ball time is derived from the total play time
Au.3  Average Ball Time divided by Audit 13, Total Balls Played.
Au.4  Average Game Time The average game time is expressed in minutes and seconds.
Au.5 Coins Thru Left Slot Provides the total amount of coins registered through the left slot.
Au.6 Coins Thru Right Slot Provides the total amount of coins registered through the right slot.
Au.7 Coins Thru Center Slot Provides the total amount of coins registered through the center slot.
Au.8 Coins Thru 4th Slot Provides the total amount of coins registered through the fourth slot.
Au.9 Total Coins Provides the total amount of coins registered through all the slots.
The total cash value accumulated since the last Factory Restore
Au.10  Total Earnings occurred (see Chapter 5, Go to Reset Menu, of this section).
Provides the total number of money clicks accumulated. (Based on
Au. 11 Meter Clicks the country’s lowest coin denomination used for the game credit.)
Provides the continuing total of Meter Clicks. This audit cannot be
A2 “Saltware Meter reset; the display shows the constant addition of Meter Clicks.
Section 3 TWISTER
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SEGA AUDITS (13-46)

From the AUDITS MENU, select the "SEGA" Jcon with either Red "LEFT" or Green "RIGHT" Button
<EigAl 2nd press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Jcon to view the 1st

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

|Au.Ne| | Audit Name | | Audit Definition i
Au.13 Total Balls Played Provides the total of regular and extra balls.
Au. 14 Total Extra Balls Provides the total number of extra balls awarded.
This percentage is derived from dividing Audit 14, Total Extra Balls,
Au.15 Extra Balls Percent AUt 26, Total Plays. by
Au.16 Replay 1 Awards Provides the total awards (credit, extra ball, or audit) for level 1.
Au.17 Replay 2+ Awards E@TSES the total awards (credit, extra ball, or audit) for level(s) 2 or

Provides the total awards (credits, extra balls, or audit only) for
exceeding replay score levels.

The replay total awards for exceeding replay score levels. This

Au. 18 Total Replays

Au. 19 Replay Percent percentage is derived from dividing Audit 18, Total Replays, by Audit
26, Total Plays.

Au20 Total Specials Eégf;iigﬁf the total awards (credits, extra balls, or scores) for making

Au.21 Special Percent ln::lsl tpéeﬁrtlzgrgttgFg Iiasyf rived from dividing Audit 20, Total Specials, by

Provides the total credits awarded for matching the last two digits of
the score with the system-generated Malch Number at the end of the

Au.22 Total Matches game. Percentage of malch credits is adjustable from 0% to 10% by
Ad. 11, Match Percentage, if enabled. (See Chapter 4, Go to
Adjustments Menu, of this section.)

Provides the total credits awarded for exceeding the High-Score-To-
Date scores.

L
m
n
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Au. 23 High Score Awards

Au.24 High Score Percent E';'li:. E:ﬂai?zeé:t%gtea ;si: ii:yri;ed from dividing Audit 23, High Score Awards,

Provides the total free credits for replays, High-Score-To-Date,
Specials, and Match.

This total is derived by adding the sum of Audit 1, Total Paid Credits,
Au.26 Total Plays and Audit 25, Total Free Plays. Note that free credits are not recorded
in the Audit until they are actually used.

Au.25 Total Free Plays

0.0M—99.9M Scores Provides the total number of games the Player’s final score was

Au, 27 between 0 and 99,999,990 points.

Provides the total number of games the Player's final score was
Au.28  100.0M—199.9M Scores between 100,000,000 and 199,999,990 points.

Provides the total number of games the Player's final score was
Au.29  200.0M—399.9M Scores between 200,000,000 and 399,999,990 points.

Provides the total number of games the Player's final score was

AUSKL  SRNOM-—(S. 90 Scores between 400,000,000 and 799,999,990 points.

Au.31 800.0M—1.19B Scores E;t”:i::rf g"ﬂgfg{'ﬂ Sgg"gﬁ&?lirggﬁggtg% g fggienrt';:riinai score was
Au.32 1.2B+ Scores fﬁdﬁ%ﬂ nmusr_nber of games the Player’s final score was over
st mnscons Do dshedion ot b Fr St ot
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i z=| Sega Audits Continued.

| | Audit Name | | Audit Definition |
SEN
- Provides the total number of Service credits added to the game. (See
Au. 34 Service Credits Chapter 1, Introduction [Access & Use] for instructions on how to
receive Service Credits.
Au. 35 Ball Search Started Provides the number of times the game performed a ball search.
Provides the number of times the game added a ball to play when it
Au.36; -Loat Ball Faads could ot find @ ball after ball seaeh. Py
A 97  Lost Ball Game Staits Provides the number of times the game started with a ball missing

from the ball trough at the start of a game.

Provides the number of times a player utilized the Buyin Feature. The
Au. 38 Total Buyin Games Buyin Feature is adjustable using Ad. 34, Buyin Type. (See Chapter 4,
Go to Adjustments Menu, of this section.)

Provides the total number of times the Extra Ball Buyin Feature was
Au.39 Extra Ball Buyins used. The Extra Ball Buyin Feature is adjustable using Ad. 34, Buyin
Type. (See Chapter 4, Go to Adjustments Menu, of this section.)

Au. 40 This audit is Not Used, allowing for Future Expansion, if any.
Au. 41 This audit is Not Used, allowing for Future Expansion, if any.
Au.42 Left Drains Provides the number of times the ball drained out the left drain.
Au. 43 Center Drains Provides the number of times the ball drained out the center drain.
Au. 44 Right Drains Provides the number of times the ball drained out the right drain.
Au. 45 Slam Tilts Provides the number of times the Slam Tilt switch was activated.

Provides the total number of times the Total Balls Saved Feature was
used. This feature is enabled at the start of each ball and is disabled

as soon as the ball makes contact with 5 game switches or allocated
time expired.

Au. 46 Total Balls Saved

TWISTER AUDITS (47-99)

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

| Au. HEI | Audit Name | | Audit Definition

Au. 47  Left Orbits Provides the total number of times this switch was closed.

Au. 48 Right Orbits Provides the total number of times this switch was closed.
Provides the total number of times the Ramp Entrance & Exit switches

Au. 49 Ramp Shots were closed consecutively (both switches must be closed in order to
qualify as a ramp shot).

Au.50 Left Spinner Provides the total number of times this switch was closed.

Au.51 Right Spinner Provides the total number of times this switch was closed.

Au.52 Drop Target Provides the total number of times the Drop Target was hit.

Au.53 Wind Awards Provides the total number of times this feature was awarded.

Provides the total number of times the entire feature bank of targets
were completed.

Provides the total number of times the enfire feature bank of targets
were completed.

Au.54 Compass Complete

Au.55 Twister Complete

Section 3 TWISTER
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Twister Audits Continued.

Audit Name Audit Definition

Debris Lit Provides the number of times this feature was lit.

Chase Hurry-Up LIt Provides the number of times this feature was lit.

Damage Lit Provides the number of times this feature was lit.

2X Scoring Provides the number of times this feature was lit.

Debris Awards Provides the number of times this feature was awarded.

Damage Awards Provides the number of times this feature was awarded.

Super Lock Lit Provides the number of times this feature was lit.

Super Pops Lit Provides the number of times this feature was it.
Au.64 Super Pops Shots gmigd?ﬁifshi;‘t{:l??r of times the Turbo Bumper Switches were closed
Au.65 Skill Shot Made Provides the number of times this feature was made.
Au.66 Skill Shot Missed Provides the number of times this feature was missed.
Au. 67 Multiball Ready Provides the number of times this feature was ready to be collected.
Au.68 Multiball Provides the number of times this feature was played.
Au. 69 3 Ball Multiball Provides the number of times this feature was played.
Au. 70 4 Ball Multiball Provides the number of times this feature was played.
Au.71 5 Ball Multiball Provides the number of times this feature was played.
Au.72 MBall Restart Lit Provides the number of times this feature was lit.
Au.73 MBall Restart Awarded Provides the number of times this feature was awarded.
Au.74 Jackpot Provides the number of times this feature was awarded.,
Au.75 Double Jackpot Provides the number of times this feature was awarded.
Au.76 Triple Jackpot Provides the number of times this feature was awarded.
Au.77 Super Jackpot Provides the number of times this feature was awarded.
Au.78 Chase Multiball Provides the number of times this feature was played,
Au.79 Chase Hurry-Up Scored Provides the number of times this feature was awarded.
Au. 80 Super Lock MBall Provides the number of times this feature was played.
Au.81 Cow Multiball Provides the number of times this feature was played.
Au. 82 Weathervane Started Provides the number of times this feature was started.

Provides the number of times the 3 Top Lanes switches were closed in
Au. 83 Top Lanes Completed combination with the switches lit. The switch closed already lit does
not count in completing the Top Lanes.

Au.84 Bonus Held z;gri::tlaei Lhﬁ ;;rggm :L }‘;nfs the Bonus was not collected and held
Au. 85 This audit is Not Used, allowing for Future Expansion, if any.
Au. 86 This audit is Not Used, allowing for Future Expansion, if any.
Au. 87 This audit is Not Used, allowing for Future Expansion, if any.
Au. 88 This audit is Not Used, allowing for Future Expansion, if any.
Au. 89 This audit is Not Used, allowing for Future Expansion, if any.
Au. 90 This audit is Not Used, allowing for Future Expansion, if any.




Twister Audits Continued.
Audit Name || Audit Definition

TWI
Au.91 Total Regular Plays Provides the total Regular Games were played.

Au.92 Avg. Regular Game Time Provides the average game time of Regular played games.
Provides the number of times Multiballs were played in a Regular

Au. 93 Regular Game MBalls

Game.
Au.94 Regular Game Replays EMES the number of times replays were awarded in a Regular
Au.95 Total Novice Plays Provides the total Novice Games were played,
Au.96 Avg. Novice Game Time Provides the average game time of Novice played games.
Au.97 Novice Game MBalls Er:ru:ges the number of times Multiballs were played in a Novice
Au.98 Novice Game Replays gg;wnjgres the number of times replays were awarded in a Novice

Provides the average number of times the Feature "Ball Save”

Au.99  Avg. Novice Ball Saves (Freeze) was used to maintain the ball time criteria for a Novice Game.

Audit Note: 1st Way to Reset Audits

To reset audits, from the MAIN MENU, select the "ADJ" Jcon. See Chapter 4, Go to Adjustments Menu,

Select the "SEGA" lcon, from the ADJUSTMENT MENU, and advance to Adj. 8, Reset Coin
Audits, with the "RIGHT ARROW" fcon. Select the "+" lcon to change setting to YES. When
enabled, the Coin Audits (5-11) will be reset to zero.

Advance to Adj. 9, Reset Game Audits, with the "RIGHT ARROW" lcon. Select the "+" Jconto
change setting to YES. When enabled, all the audits will be reset to zero, except for the Coin
Audits (5-11) and Audit 12, Software Meter (the only audit which cannot be reset to zero).

=EG

Audit Note: 2nd Way to Reset Audits

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

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

_ﬁ_
=)
m

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

Section 3 TWISTER
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TWISTER  SEEA
40T GAME ADJUSTMENT TABLE PINBALL_INC.
Some adjustments have a "Drop-Down” Table where further customization is required.
SEGA
ADJUSTMENTS 1-43

=EG Adjustment Name Faclory Selling Adjustment Name Factory Satting
1 | REPLAYS: FIXED/MANUAL “Orop-Down® | 10% 23 |DEFAULT HIGH SCORE #3 1,850,000,000
2 |REPLAY LEVELS “Drop-own’® 1 24 |DEFAULT HIGH SCORE #4 1,800,000,000
3 |REPLAY AWARD CREDIT 25 |DEFAULT HIGH SCORE #5 1,650,000,000
4 |FREE GAME LIMIT 5 26 | DEFAULT HIGH SCORE #6 1,500,000,000
5 |EXTRABALLLIMIT 3 27 |HSTD RESET COUNT 2,000

6 | GAME DIFFICULTY “Diop-Dawn® MODERATE | 28 | FREE PLAY NO

7 | GAME PRICING “Orsp-Down® USA7 29 |CUSTOM MESSAGE ON

8 |RESET COIN AUDITS NO 30 |ATTRACT MODE MUSIC ON

9 |RESET GAME AUDITS NO 31 | FLASH LAMP POWER NORMAL

10 | RESET HIGH SCORES NO 32 |COIL PULSE POWER NORMAL

11 | MATCH PERCENTAGE 9% 33 | MINIMUM GAME TIME OFF

12 | BALLS PER GAME 3 34 |BUYIN TYPE OFF

13 | TILT WARNINGS 1 35 |EXTRA BALL BUYIN COUNT 1

14 | REPLAY BOOST YES 36 | GAME RESTART YES

15 |CREDIT LIMIT 30 37 [EXTRABALL PERCENTAGE 25%

16 | ALLOW HIGH SCORES YES 38 | BILL VALIDATOR NO

17 |HIGH SCORE #1 AWARDS 1 39 | TOURNAMENT MODE NONE

18 |HIGH SCORE #2 AWARDS 0 40 | EUROPEAN TOKEN DISPENSER |OFF

19 |HIGH SCORE #3 AWARDS 0 41 | SPECIAL MEMORY YES

20 |HIGH SCORE #4 AWARDS 0 42 |LOCATION ID (0]4]

21 | DEFAULT HIGH SCORE #1 2,400,000,000 | 43 | GAME ID a0

22 |DEFAULT HIGH SCORE #2 2,100,000,000

TWISTER

o ADJUSTMENTS 44 - 52

TWI Adjustment Name Factory Setting Adjustment Name Factory Salting
44 | MBALL RESTART MODERATE | 52 | NOVICE MODE ENABLED

a5 | EXTRA BALL MEMORY ON ) S R

46 | LOCK BALL CRITERION MODERATE |

47 | WIND CRITERION MODERATE |

48 | AUTO START ENABLED NO

49 | DISC ENABLED YES

50 |5 BALL LOCK ENABLED YES

51 |DROP TARGET ENABLED YES

TIANOoTrrr -~ .t -



Chapter 4 of 7

Go To Adjustments Menu

Overview

The Portals™ Service Menu System provides 52 Adjustment Functions to vary game difficulty or customize (i.e.
adjusting High Score Levels, the number of balls per game, Extra Ball Buyin, Game Pricing, Default High Scores,
etc.). The Adjustment Functions are split into 2 groups. The first group, Sega Adjustments, are the game play

eneric adjustments (1-43). The second group, Twister Adjustments, are the game play specific adjustments
44- 52). Each group may be viewed manually after entering the Portals™ Service Menu (see Chapter 1,
Introduction, of this section). All adjustments can be viewed at a glance with the Game Ad.]ustmant Table
provided on the previous page. If a value is changed, the display will indicate REQUEST INSTALLED.

GO TO ADJUSTMENTS MENU

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

Important Notes:

M Exit any sub-menu and return to the MAIN A | Selecting & activating the "QUIT" /eon from any
‘i ?IENU y selecting & activating the "PREV" ﬁ- display will exit the Service Session.
PRE cons. If no leons appear in the display ouT

BEET

because of a testing function or special
display (e.g. "Help"}, press any button to exit. [QUIT

any display will show a help screen. (An lcon decrements the value setting. Selecting &
explanation of each Mini-fcon at that level will activating the "+ [con increments the value
cycle continuously until any active button is setting.

E pressed.) [44[py Selecting & activating the "ARROW" lcons
selects the next or previous adj. in the group.

Selecting & activating the "HELP" lconfrom gy In Adjustments, selecting & activaliné; the *-*
HELF

—=—=1SEGA ADJUSTMENTS (1-43)

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

Adj. N® Adjustment Name Adjustment Definition ]

Adjust for percentage of awards for Replay Levels (1% through 50%).
Lower the automatic value to 0% and the display will indicated Fixed.
Replays may be adjusted either for fixed levels or for a system-
adjusted manual percentage of replay awards. Four levels may be
selected. Adjustments allow awarding of a credit or an extra ball as
each level is exceeded. Witt? lne manual pemenl}?gedfea:g&e. che
; . Ei actual replay percentage is higher or lower than that desired, the

Adj.1  Replays: Fixed/Manual game computes new rgcommgended manual percentage score(s).
When the coin door is subsequently opened the player displays
indicate the recommended level and a sound is made to alert the
operator of a potential change. This new level is entered into
adjustments simply by pressing the Black "ENTER" Button. (If the
coin door is closed or the operator enters the Portals™ Service Menu,
the replay level is not changed.)

Adjust the number of re I?_:_.r 1e;els to be active (1 to 4}b Once Ttl-tﬁ

number of Replay Levels has been selected, a "Drop-Down” Table
Adj.2  Replay Levels appears show?ng Replay Level 1. Adjust Replay Level 1 between

100M - 9.99B, Adjust Replay Level 2, 3 and/or 4 respectively.

Section 3 TWISTER
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\ Sega Adjustments Continued.

| Adjustment Name

|| Adjustment Definition

SEG

Adj.3 Replay Award

Set for replays to award: CREDIT, EXTRA BALL, NONE or SPECIAL
(When score threshold is achieved, a Playfield Special is lit.)

Adj. 4 Free Game Limit

Adj;st the max. # of free games that may be accumulated per game:

Adj.5 Extra Ball Limit

Adjust the max. # of extra balls that may be accumulated per game;
1-9 or OFF.

Adj.6 Game Difficulty

Set to EXTRA EASY, EASY, MODERATE, HARD or EXTRA HARD.
(Note: Additional game features which are not adjusted may also
chan%e when adjusting this aci‘iusfmenr; see below fable.) geiauh is
MODERATE. Any one of the INSTALL settings (in a "Drop-Down"
Table) for this adjustment may be activated to automatically select
settings for multiple adjustments affecting gama difficulty. Select and
activate the "-" or "+" lcons to choose the difficulty level required.
After activation, the individual adjustments may be readjusted, if
desired. Refer to the Install Adjustment Table below for details.

Adjustments which Adj. 6 Adj. 6 Adj. 6 Adj. 6 Adj. 6
change when set to: Extra Easy Easy Moderate Hard Extra Hard
(44) MBall Restart EXTRA EASY EASY MODERATE HARD EXTRA HARD
(45) Extra Ball Memory ON oM oN QM OFF
(46) Lock Ball Criterion EXTHA EASY EASY MODERATE HARD EXTRA HARD
{47) Wind Criterion EXTRA EASY EASY MODERATE HARD EXTRA HARD

Play Rules: Novelty & 5-Ball, plus Add-A-Ball Settings

-

The following three combinations are recommended for situations where local laws restrict certain game features

regarding the use of replays or the number of balls per game:

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

Adj. Adjustment Name
1 Replays: FixedManual
2 Replay Lavels
3 Replay Award
4 Free Game Limit

Satlting Adi. Adjustment Name Selting
Fixed o Extra Ball Limit 0o
MNone 11 Match Percentaga Off
None 17 High Score &1 Awards 1

o 18 High Score #2 Awards 0

5-Ball Play Rules - Set to establish recommended settings for 5-ball play:

Adj. Adjustment Namea Setting Adj. Adjustment Name Setting
1 Replays: FixedManual 07% 5 Extra Ball Limit 3
2 Replay Levels 1 1 Match Percentage 4
3 Replay Award Credit 12 Balls Per Game 5
4 Free Game Limit 5 17 High Scora #1 Awards 1

18 High Score #2 Awards 0
Add-A-Ball Settings-To disable awarding of credits and provide awards with an extra ball:

Adj. Adjustment Name Seliing Adj, Adfustment Name Selfing
3 Replay Award Extra Ball 16 Allow High Scoras Mo
4 Freg Game Limit oo 17-20 High Scare #1 - #4 o
11 Match Percentage on Awards

TWISTER Sentinn 3




Sega Adjustments Continued.
Adjustment Name Adjustment Definition

ZEG

There are two methods available for coin switch programming:
Standard & Custom. Standard pricing uses a single adjustment as

Adj.7 Game Pricing seen in the first display. See the Standard Pricing Table. If "Custom”
is selected, a "Drop-Down" Table appears. Select a pricing scheme
shown in the Custom Pricing Table as seen below.

With Adjustment 7 set to CUSTOM operating the Enter Button again initiates a drop down menu representing coin
switch pulses for the left, right, center and fourth coin slots. The prescribed the number of pulses are required for
one credit. For example, if Left Coin Pulses, was set to 02 and Coin Switch Pulses Required for 1 Credit, to 01 a

coin in the left slot would produce two credits. Further, if Left Coin Pulses, was set to 01 and Coin Switch Pulses
Required for 1 Credit, to 02, two coins in the left slot would be required for one credit.

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

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

Left Coin Switch Pulses - Set the number of pulses reqgistered for closure of the left coin switch; 00 to 99.
Right Coin Switch Pulses - Set the number of pulses registered for closure of the right coin switch; 00 to 29.
Center Coin Switch Pulses - Set the number of pulses registered for closure of the center coin switch; 00 to 99,
4th Coin Switch Pulses - Set the number of pulses registered for closure of the fourth coin switch; 00 to 99.

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

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

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

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

Custom Pricing Table

Left | Right | Mid | 4th | Pulses | pulses | Pulses | Credit
Left Right | Center | 4th f2nd st
A _ | Pulses | Pulses | Pulses | Pulses | /Credit | /Bonus Bonue' | Bonws
1/25¢ 3/50¢ o1 01 04 00 o1 02 00 o1
25¢ | 25¢ | $1.00 [N/U| 1/25¢ 5/$1.00 o1 o1 04 00 o1 04 00 o1
1/25¢ 6/$1.00 05 05 20 00 04 20 00 01
110S o1 02 02 00 02 00 00 00
S5scH | 10scH | 10scH [NU|  1/10S 4/30S 04 08 08 00 06 00 00 00
1/30p 2/50p 5/€1| 01 | 15 | o6 | 02 | 03 | oo | o0 | o0
10p £1 50p |20p 1/50p 3/£1 o1 15 05 02 05 00 00 00
1/30p 4/€1 01 12 05 02 03 00 00 00 |
20¢ | $1.00 | NU |NU| 1/60¢ 2/$1.00 o1 05 00 00 03 05 00 o1
Standard Pricing Table
on the next page.
Section 3 TWISTER
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Adj 7 Standard Pnclng Select Table

CEI’I'IEI’
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= = USAS 25¢ $1 25¢ | /s0e 5/52 Usad 10
usas || 2s¢ $1 25¢ | 150e | 2r4 X 25¢ | a/$1 (S Bill) 1= e Bt
usazx || 25¢ | 1 | 2s¢ ;‘] 1/50¢ | 4/$1.50 6/52 -
g g M
o austiax || 55 | 108 | 108 [ inos 2/158 3/208 |
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OFF Australla2+ || 20g¢ 541 5#._2 ) 1/5A 1 m 2
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= ]
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E TIEd] ] ]
arr Fintand + || 1 Fmk [ 5 Fmk |_1/5Fmk_| 4/10 Fmk
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EE IFRCNEINH il b
o Hungary + 10Ft | 10Ft | 20Ft |_wzoFt | aa0Ft ]
eos [aladotatefolrbel] mayix || 500 Lit 500 Lit F[_1/500 Lit
o malyz || 500 Lit 500 Lit (| 1/1000 Lit | 3/2000 Lit |
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oFF Korea + [ 11100 Won 100Wan -|_1/100Wen
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Sega Adjustments Continued.

Adjustment Name | | Adjustment Definition
SEG
Default is NO. Select the "+" /con to change to YES. i When
Adj.8  Reset Coin Audits enabled, all Coin Audits (Audits 5-11), will be reset to zero.
DE!EI.JIiIeI::IiS Iﬁﬂ. dSerecitllEe "+" lcon to change to YES. 4 When
enabled, all audits will be reset to zero, except for the Coin Audits
Adj.9 Reset Game Audits (Audits 5-11) and Audit 12, Software Meter (the only audit which
cannot be reset to zero).
) ) When enabled (set to YES) the High Score Levels and associated
Adj. 10 Reset High Scores initials will be restored to the backup settings when the "+ lconis
selected and activated.
Set Match percent from 00% to 10% or OFF. At 00% the match
Adj. 11 Match Percentage display occurs at the end of the game but never awards a credit.
Adj. 12 Balls Per Game Adjust the number of balls per game; 2 to 5. Default is 3.
; Adjust the number of plumb bob tilt switch closures before the ball in
AR TR Wamings play is tilted: 1, 2, 3 or OFF.
Set to YES or NO. When set to YES, exceeding a replay will set a
i temporary replay level for each time a replay level is surpassed. This
Adj. 14 Replay Boost new level will equal the previous replay level (when the replay was
awarded) plus 50 Million for each following game, until the replays
have all been played. At this time the previous level is resumed.
Adj. 15 Credit Limit Adjust the maximum number of credits that may be posted; 4 to 50.

Default is 30.

Mote: There are 4 of the & High Score Levels with associated player initials that are displayed during the attract
mode. This provides a High-Score-To-Date feature. When players exceed these levels, the player initials may
be entered to replace the previous ones. These levels may be adjusted to award credits and to be reset to
backup values after a selected number of games.

Set to enable (set to YES) or disable the four high score levels by

Adj. 16 Allow High Scores setting to zero.
" Adjust the number of awards (0 to 4) awarded for exceeding level 1
Adj.17  High Score #1 Awards (the highest of the four levels).
Adj. 18 High Score #2 Awards Adjust the number of awards (0 to 3) awarded for exceeding level 2.
Adj. 19 High Score #3 Awards Adjust the number of awards (0 to 2) awarded for exceeding level 3.
Adj. 20 High Score #4 Awards Adjust the number of awards (0 to 1) awarded for exceeding level 4.
Adjust the score level to which the world record, (level 1) (the highest
Adj. Default High Score of the four levels) may be altered. This adjustment is not affected by
21-26 #1-46 Adj. 27, HSTD Reset Count. Adjust the backup score to which levels
2 - 6 may be resel, respectively.
HSTD (High Score To Eate}. Adjust the number of games between
: automatic resets of high score levels to backup settings and ball time
Adj.27 HSTD Reset Count averager adjustments; 100 to 9,900 or OFF (no reset or adjustment).
Default is 2,000,
Adj. 28 Free Play When set to YES, no coins are required for games.
Set to ON or OFF. When set to ON, this function is used to establish
a custom message periodically displayed during the attract mode. Set
. the feature to CHANGE selecting the "+" Icon The letter A is indicated
Adj. 29 Custom Message in the first position in the display. Vary the letter by operating the left
and right flippers. 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.
Adj. 30 Attract Mode Music Set to ON or OFF. When set to ON, attraction music is played

between games.

Adjustments

TWISTER
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Adj. 31

Sega Adjustments Continued.

Adjustment Name

Adjustment Definition

Flash Lamp Power

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

Adj. 32

Coil Pulse Power

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

Adj. 33

Minimum Game Time

Default is OFF. Set between 0:01 - 8:59 for minimum game time. If
the last ball in play drains prior to what the game time is set for,
another ball will be served into the shooter lane and normal play will
continue. Subsequent balls will continue to do be served into the
shooter lane if the last ball still drains prior to and up until minimum
game time is satisfied.

Set to Extra Ball Buyin. When set to EXTRA BALL, the game is set

Adj. 34 Buyin Type to Extra Ball Buyin. When set to FEATURE, the game is set to Game
(Feature) Buyin. Set to OFF to make Buyin Type inoperative.
1, 0 or UNLIMITED. Default is 1. Allows the operator to adjust the
Adj. 35 Extra Ball Buyin Count number of Extra Ball Buyins allowed after normal game play. Review

Section 2, Chapter 1, Game Operations & Features for details.

Adj. 36

Game Restart

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

Adj. 37

Extra Ball Percentage

Set from 0 to 50. Allows the operator to adjust how frequently the
Extra Ball feature is made available to the player.

Adj. 38

Bill Validator

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

Adj. 39

Tournament Mode

Set to NONE, PINBALL EXPO, IFPA-PAPA or HOME. Tournament
Mode determines the default conditions to quickly prepare a game for
tournament play. When this setting is changed all audits will be reset
and all adjustments will be initiated to the particular style selected.
The game will then return to game over attract mode, as if a Factory
Reset had been perdormed. %DHE - Same as a Factory Reset
conditions. |IFPA-Straight 50¢ play, no replay, no Extra%all. no High
Scores, 2 Tilt Warnings and No Match. PINBALL EXPO-PAPA-
Same as IFPA settings excET:'t Free Play is enabled. HOME-Sets
game for Free Play, extra ball play, no replay, 10% Match & Extra Ball
percent 30%.

Adj. 40

European Token Dispenser

Set to ON or OFF. When set to ON, the operator can enable the
“knocker” cable in the cabinet to drive an external device without the
game giving a replay.

Adj. 41

Special Memory

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

00 to 9989. Allows the operator to assign a location identification
number to the audit print-out sheet. (Will not be affected by Factory

Adj. 42  Location ID Reset,) See Chp. 5, Go to Reset Menu & Chp. 6, Go to Printer Menu,
of this section for more details on Factory Reset & Printing.
00 to 9999. Allows the operator to assign a game identification
Adj.43 Game ID number to the audit print-out sheet. (Will not be affected by Factory

Reset.) See Chp. 5, Go to Reset Menu & Chp. 8, Go to Printer Menu,
of this section for more details on Factory Reset & Printing.
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T# TWISTER ADJUSTMENTS (44 - 52)

+| From the ADJUSTMENTS MENU, select the "TWI" lcon with either Red "LEFT" or Green "RIGHT"
:I'Wf Button and press the Black "ENTER" Button. Select and activate the "RIGHT ARROW" Jcon to view
the 1st adjustment in this group. Continue to select either of the "ARROW" /cons to view each
adjustment one at a time. Select either the "-" or "+" fcons to change the value, if desired. The display will
describe the adjustment number, the adjustment name, and the adjustment total or value. The current adjustment
will remain in the display until the next adjustment is chosen or when the sub-menu is exited.

(Adj.Ne| | Adjustment Name Adjustment Definition
. Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 44, MBall Restart EASY. Determines how Multiball can restart.
Setto ON or DFFédDefault is D:.I, Wltml? seé tri'i- iDN'hthE lit 'Extra Ball
light will be retained in memory from ball to ball for the same player.
Adj. 45 Extra Ball Memory hen set to OFF, the lit 'Extra Ball' light will go out at the end of each
ball.

Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
MODERATE. Determines how the Lock Ball Feature is played.

: . i Set to EXEASY, EASY, MODERATE, HARD or EXHARD. Default is
Adj. 47 Wind Criterion MODERATE. Determines how the Wind (Twister) Rule is played.

Set to YES or NO. Def;faull is NO. Whiﬁ 5?1 to EES. the game willf
: auto start with receipt of appropriate credit (e.g. if your game is set for
Adj.48 Auto Start Enabled 2 coins = 1 credit, if not credits are posted in the game, upon
placement of 2 coins, the game will automatically start.).

Set to YES or NO. Default is YES. When set io YES, the Magna
Adj. 49 Disc Enabled Disc Motor is enabled. Set to NO to tumn off. Use this adjustment if
motor is being serviced and to keep game operational.

Set to YES or NO. Default is YES. Keep setting on YES if all
components are functioning normally. Set to NO if the under playfield
trough switches or the VUK in the canister is being serviced or is
maﬁunf:tinnirl'ig aﬂr::ld the Sm‘g_il_?_&ripL'lgr f?t ¥grk,;5 When iﬁt IE.::- NO
the game will produce a . The first time the Drop

Adj.50 5 Ball Lock Enabled Target is hit (and then resets) will light "Lock Lit". The second hit of
the rﬁf Target will then light the "Lock®, locking 1 "phantom” ball.
Upon Multiball, the balls will come from the under arch 5-Ball Trough
instead. (Note: With this adjustment set to NO the Drop Target will
immediately reset after it is dropped.)

Set to YES or NO. Default is YES. Keep setting on YES if all
components are func‘ticnirjl%norrmlly. Set to NO if the Single Drop
Target is malfunctioning. This will keep th;f: Drop Target in the down
osition. Thus, when a ball passes over the "downed" target, goes

Adj.51 Drop Target Enabled ﬁ'ltn the trough to the VUK, the VUK will produce the *Lock Lit" and
return the ball into play. The next time the ball falls into the VUK it will
"lock” the ball. Consecutive balls will register on the trough switches
and act in the same manner.

Set to YES or NO. Default is Yes. When set to YES, before game
play, the player can choose Novice Piag (a 1-Ball Game with a
guaranteed play time). NOVICE GAME rules give the player a

Adj.52 MNovice Mode Enabled guaranteed minimum game time - if the ball drains before the time
is up, it will be returned to the player. When the ball drains after
the time is up, the game ends). When set to NO, this feature is turned
off, and defaults to Regular Game Play.

Adj. 46 Lock Ball Criterion

Section 3 TWISTER
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% Custom Pricing

To go directly to Adjustment 7, Game Pricing, from the ADJUSTMENT MENU., select the "CUST" Jcon
CUST either Red "LEFT" or Green "RIGHT" Button and press the Black "ENTER" Button. See details of
——— this adjustment (Adj. 7) earlier in this chapter.

Fg| Film Star Reset

Hi -=H| To reset the game with special seﬂingEs F(?Dt the normal Factory Setting), from the ADJUSTMENT MENU,
=TH select the "STAR" /con either Red " " or Green "RIGHT" Button and press the Black "ENTER"
-J Button. This setting is determined to be ideal for the home environment. See Chapter 5, Go to Reset
Menu, of this section, to change to factory defaults if changes made are not desired.

To reset adjustments, from the MAIN MENU select the “RESET" Jcon. See Chapter 5, Go to Reset

" Adjustment Note: Resetting Adjustments
I” Menu, of this section.
‘RE!I:T

~4xm, | Selection of the "FACT" /con, from the RESET MENU, will reset all adjustments to the Factory

Settings (except for Proprietary Adjustments). The display will return to the Attract Mode. To

l?'erl'urm any other functions, the system must be entered again by pressing the Black "BEGIN
EST" Button on the coin door (see Chapter 1, Introduction, of this section).

Adjustment Note: Printing Game Information

To print audits, from the MAIN MENU select the "PRNT" /con. See Chapter 8, Go to Printer Menu, of this
section (special equipment required).

[ | Selection of the "QUIK" fcon, from the PRINTER MENU, will start a quick print.
; Selection of the "ALISON" /con, from the PRINTER MENU, will start a Full Printout
DUIK ' (Downloads to a PC).
'_f-','.:ll','lLl'I-I Selection of the "RESET" /con, from the PRINTER MENU, will reset the total

@ N? of copies value to zero,
RES

Your Notes

TWICSTFD Cmmbime 9



Chapter 5 of 7

Go To Reset Menu

Overview

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

m GO TO RESET MENU

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

Important Notes:
[ ‘. Exit any sub-menu and return to the MAIN MENU by selecting & activating the "PREV" fcon.
|[FKE

E Selecting & activating the "QUIT" /con from the display will exit the Service Session.
OUIT

s Selecting & activating the "HELP" fcon from the display will show a help screen.
4="| (An explanation of each Mini-lcon at that level will cycle continuously until any active

button is pressed.)

s [ FACTORY RESET

From the RESET MENU, select the "FACT" lcon with either Red or Green Button and press the Black
Button. 4k All adjustments will be reset to Factory Settings (except for Proprietary Adjustments). The
display will indicate REQUEST INSTALLED and exit the Service Session. See Chapter 4, Go to
Adjustments Menu, of this section, for the Factory Settings in the Game Adjustment Table.

% RESET COIN AUDITS

From the RESET MENU, select the "COIN" /con with either Red or Green Button and press the Black
COIH Button, %AII Coin Audits (See Fig. 1) will be reset to Factory Settings. The display will indicate

| REQUEST INSTALLED and return to the RESET MENU. Coin Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 8. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this [con, all of the Coin Audits (5-11) are reset to zero.

RESET GAME AUDITS

From the RESET MENU, select the "AUD" Jcon with either Red or Green Button and press the Black
Button. 4\ All Game Audits (See Fig. 2) will be reset to Factory Settings. The display will indicate
REQUEST INSTALLED and return to the RESET MENU. Game Audits can also be reset from the
ADJUSTMENTS MENU, SEGA ADJUSTMENT 9. See Chapter 4, Go to Adjustments Menu, of this section. After
selecting this Icon, all of the Audits are reset to zero, except for the Coin Audits (Audits 5-11) and Audit 12,
Software Meter. Audit 12 is the only audit which cannot be reset.

» Reset Coin Audits = Reset Game Audits
Eamings Audils (Coin Audits Only 5-11) Eamings {1-4), Generic/Specific Audits (13+)
i Au, NP ___Deseriplion i LT Dascription
Fig.1 1-4 | The first 4 Audits in the game. Fig. 2 -4 | The first 4 Audits in the game.
5 Coins Thru Left Slot 5 |CoinsThruleftSiot
6 | Coins Thru Right Slot Ay F S R
7 Coins Thru Center Slot 7 |CoinsT 0 o
8 | Coins Thru 4th Slot - 8 | Coins Thru 4th_ e
2 | Total Coins - 8 |TotalCoing 3
10 | Total Earnings 10 |Total E ;
11_| Meter Clicks 1IN icks
j2. |SoftwareMster- -~ 12 | Software | r gl
13+ | The remai 13+ | The remainder of the Audits.

Reset Section 3 TWISTER
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Example:
From the MAIN MENU, use the Red or Green Buttons to select the "RESET" Jeon (GO TO RESET MENU).

DIAG) AUD Fl[l]"

MBIl <©cO TO RESET MENU

‘ F

Press the Black Button to activate this ICON. This will bring up the RESET MENU.

FACTORY RESET

The RESET MENU now appears with the "FACT" lcon (FACTORY RESET) flashing:

OR THESE SETTINGS WILL BE LOST!

Press the Black Button to activate this icon. This will reset all adjustments back to Factory Settings.

REQUEST INSTALLED

The REQUEST INSTALLED now appears momentarily and the Service Session is automatically exited with the
display returning to the ATTRACT MODE.

CAUTION: IF CUSTOMIZED SETTINGS ARE MADE TO THE GAME, DO NOT PRESS THE START BUTTON

If the "COIN" or "AUD" Jcons are chosen and activated, the affected audits (see previous page) will be reset, the

display will indicate REQUEST INSTALLED and return to the RESET MENU.

TWISTFR Santinn 2
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Chapter 6 of 7|

Go To Printer Menu

Overview

I SPECIAL EQUIPMENT IS REQUIRED FOR THIS MENU

The Portals™ Service Menu System provides 3 Adjustment Functions to print information on a "Hand-Held"
ﬁrinten download game information to a Laptop PC or clear the printout count. A printer interface board,

and-held printer and/or a special software program is required to run this menu. Entering this menu and
selection/activation of the lcons withaut this equipment/software will not affect the game.

& |GO TO PRINTER MENU

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

Important Notes:

& | Exit any sub-menu and return to the MAIN | Selecting & activating the "QUIT" /eon from any
“‘ MENU by selecting & activating the "PREV" display will exit the Service Session.

fcons. If no lcons appear in the display

FREW pecause of a testing function or special EI'!E[_

[PREU display (e.g. "Help"}, press any button to exit.  [GUIT
|' =y Selecting & activating the "HELP" /con from (=4 In printer adjustments, selecting & activafing the
HELJ

any display will show a help screen. (An "“or "+" Icons is necessary to start a printout or
explanation of each Mini-lcon at that level will download.,
cycle continuously until any active button is
|5 Pressed) [44kM Selecting & activating the "ARROW" lcons
selects the next /previous fconin the sub-menu.

QUICK PRINTOUT ADJUSTMENT (53) (Printer Interface)

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

FULL PRINTOUT ADJUSTMENT (54) (Alison Interface)

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

N2 OF COPIES PRINTED ADJUSTMENT (55)

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

Print & Section 3 TWISTER
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HEL

PORTALS™ SERVICE MENU

PROBLEM/SOLUTION TABLE

Use this table for a quick simple solution{s) guide, For more technical assistance view Saction 5,

HEL

PROBLEM SOLUTION

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

« Check the Service Switch(es) for loose
connections or bad Ground.

» Check the assoicated wiring harness to/from the
CPU Board Connector CN14,

e Check CPU Board, possibly failed.

Service Buttons (Red, Green and Black) are
nonfunctional.

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

The display blanks out.

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

« Check Bridge Rectifier 3 & 8 Amp Slo Blo Fuse.
Refer to the Game Manual.

lcons "scroll' along continuously in the MAIN
MENU.

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

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

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

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

» [f no printing equipment is connected, the "-"
fcan, "+" Icon and "RUN" fcon will appear not to
function (See Chapter 5).

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

« |f there is no other test under this Menu, the "Left
Arrow" & "Right Arrow" Icons will appear not to
function. The remaining /cons should function as
normal. Note: If there is no Game Specific
Special Test, the "GAME SPECIFIC" /con will not

invoke another display.

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

= This is normal. After a FACTORY RESET, the
Service Session is automatically exited (See
Chapter 4).

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

s Ensure the POWER INTERLOCK SWITCH (See
figure on front inside cover) is pulled out.

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

e Check the Flipper Buttons for loose connec-
tions or bad Ground and refer to the Game
Manual Flipper Troubleshooting Flowchart.

In IPortals‘“ Service Menu, the volume cannot be
adjusted with the BRed or Green Buttons.

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

e ———— -



Section 3 | Chapter 7 of 7]

Go To Help Screen

Overview

The Portals™ Service Menu System provides help screens in each display (except if the display is in a testing
mode). Each screen is basic and some terms may vary. At the beginning of each chapter in this section, fcons
are shown and described to give detail of the particular function of the individual Icons. The table on the previous
page was designed to help answer some questions of situations which may arise.

!' GO TO HELP SCREEN

With the game in the Attract Mode, open the Coin Door and press the Black "BEGIN TEST" Button.
'HELF] Select the “HELP" lcon in the MAIN MENU with either Red "LEFT" or Green "RIGHT" Button and press
: the Black "ENTER" Button. The HELP SCREEN appears cycling through the different icon usages
pertinent to that menu level.

MENU HELP SCREEN
USE THE RED OR GREEN BUTTONS
TO CHANGE THE SELECTED ICON.
PRESS THE BLACK EUTTON TO
ACTIVATE THE SELECTED ICON.
THE FLIPPER & START BUTTONS
FUNCTION IN THE SAME WAY.

Important Notes:

| Exit any sub-menu and return to the MAIN —a_ | Selecting & activating the "QUIT" lcon from any

i MENU by selecting & activating the *PREV" ﬁh display will exit the Service Session.
lcons. If no lcons appear in the display

FREY because of a testing function or special Cux

[PREW display (e.g. "Help"), press any button to exit.  [GITT
g— Selecting & activating the "HELP" fconfrom 5 These "Mini-lcons” vary in functionality
H Lq

any display will show a help screen. (An depending in what sub-menu they are used.
explanation of each Mini-Icon at that level will sy Refer to the beginning of each chapter in this
ELF] cycle continuously until any active button is section for the function they serve in that menu
3 pressed.) [44[EM or select the "HELP" /cons in the display
where the lcon in question is being used.

[RRALY

Review Chapter 1, Introduction, on how to enter the Portals™Service Menu. The chapter outlines the entire
Portals™Service Menu. View the lcon Tree in this manual which describes the names and menu descriptions of
each lcon. View the display, after selecting and activating either of the "HELP" or "?" Jcons.

Review Chapter 2, Go to Diagnostics Menu, to find all the tests needed to troubleshooting the game.

Review Chapter 3, Go to Audits Menu, and Chapter 4, Go to Adjustments Menu, to gather play information and to
customize the game to vary difficulty of play or to change functions of the game.

Review Chapter 5, Go to Reset Menu, to reset audits and adjustments to Factory Settings.

Review Chapter 6, Go to Printer Menu, to start downloading or printing functions. Special equipment is required
for this function.

This concludes the Portals™Service Menu. Review the Table of Contents at the beginning of this manual, and
the detailed Table of Contents for Section 3 to quickly find the information required. The remainder of the sections
in this manual will cover all the parts in this game and provide helpful information to aide in trouble- shooting. If
questions still arise after reading this section completely, call our echnical Support Department.

Section 3 TWISTER
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Chapter 1 of 2|

Parts Ildentifcation & Location
(The Pink Pages)

Overview

This section provides the part numbers and locations of all the components in the pinball machine. The pars are
arranged in basically four groups: Backbox, Cabinet, Above and Below Playfield. (Some parts may be
considered both above & below the playfield (i.e. sockets & bulbs); the part will be grou where it is
predominant.) Generic parts which may change as production continues (quantity and/or size} are listed together.
Quantities greater than 0 indicates that the part is used in this game. Since quantity changes may occur, an item
indicating "0" may be used. Compare the item which needs to be replaced with the drawings provided (the posts,
sockets, bulbs and rubber rings are drawn actual size). Some parts which are complex (made up of numerous
parts) will be noted and detailed in this Section, Chapter 2, Assembly Drawings.

Section 4, Chapter 1
Table of Contents

Backbox -

Beneral Parl s e R s
Cabinet -

GenaraliPare s e

Above Playfield -

Major Assemblias. ... i s i iase s snassns
Ramps ......

Rails & Ball GUIHBS ........c.cuummmsanmmmsasmasarssussssrsnsnsnians

Butyrate, Decals & Mylar............ccocen....

b 'y GONTAIPRITE . i i e
above o Rubber Parts (AGHUAI SIZ€) v.vvceurresmsssmsesemssesssmssssssssssass
Playfield... e Metal Posts & Spacers (ACtual SiZe) .....umsemsssnseesss
A Plastic Posts & Spacers (Actual Size)......ccccverreaeneniannas

Wedge Base Bulbs & Sockets (Aclual Size).....ccouseesee

Miscellaneous Bulbs (Actual Size) .......cocvcees
Bayonet Type Bulbs & Sockets (Actual Size)

Below Playfield -

Wedge Base Bulbs & Sockets (Actual Size)......
Miscellaneous Bulbs (Actual SiZe) .....ccerereeeeeessneeeiaens
Bayonet Type Bulbs & Sockets (Actual Size)...

Light Boards (and any other misc. boards).........cc.....

Parts |dentification Section 4 TWISTER
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Backbox - General Parts
N¢ | Part Name SPI Part N¢ |

1 Backbox Twlster Fan .ﬂ.ssy

1A% Fan Huu =y
1B* Fan Motor Assy, (includes 1G,10 & 1E)
1C* Fan Motor Wiring Hamess/Cabla
1B Gl UF 200.250¢ D)

) P 55
12: e Mgunﬂ“ ut nfltﬂm1 -
1G* #5-32 2 -
1H* ,EKEBMQE ”mp SHIe
11* 'ﬁam arFmo! g}a i
1Je ﬁruaure' kgr K)
H_c* Wammaa ZIDXSODX 8THK (City, 28) |

10* Fan Screen ECIhr EIII
1N* Fan

| 535-7782-00 |
Lock Plate 535-5860-00
2 | Back BoxLock 355-5008-00
#8 X 5/8" Tamper Proof (Qty. 2) 237-5947-00
3 | 7-Vent Hole Grill 214" x 18" 545-5072-02
4 | PCB Mounting Flate Assamw

OBDERING ABOVE ] ﬁ”}r- \SSEMBLY PART N WILL |
44 F'E-‘Bl'utﬂmurcllg

48+ CPU/ Sound (1 X 4ME) Board

40 | { O Power Driver Board

40 Display Power Supply Board

4E1~ #ﬁ}{SM‘ I-ﬁMHScmw{Qh_-f 4} ;

ORDER uciii"-m"‘:?ssff ASSEMBLY PART NTW/

5A* Plastic Extrusion 267 (T 545-5018-04
5B* Plastic Extrusion 21%" & Fumt} 545-5018-07
‘5C* Glass Channel aﬁ-ma' 545-5021-01
5D* Twister Artwork 830-5241-00
5E* QGlass 26" X 224&‘ B60-5008-00
5F* 2-Side Tapa (.57 E@-&Jﬂﬁ-m

Fluclrascant [_Eghl Bracical Flrght Asa:.r

B F]unmmam ht Emmatmn 555-7739431

‘B8B* Lamp Holder {Sell-Lockin ] 077-5214-00 :

BC* #6-32 X 5/8" PPH Mach. SEMS Scraw | 232-5203-00 Displa

BD" ¢ Starter Base mﬁ] = 13-4 Controller

| 237-5813-00 | Bd. behind
S O1XX Item 13M

ORDE ETLEhTw oo :1 1 =] Fﬁm b

7A* Fluorescent Light Bracket Right 535-??39-05

7B* Lamp Holder I 077-5214-00

7C* #6-32 X 5/8" PPH ﬁﬁl gkua Seraw | 232820300

B* |#10-24 X 1-1/4" Car. Bolt Sq. Neck (Qlv. 4)] 231-501200 | N2 [Pa art Name SPI Part N2

g+ | #10-24 Keps Nut (Qly. 4) (with ltem 8) 240-5207-00 14 + Ribbon Cable, 14-Pin (Display Controller 036-5260-00-41
10 # | Fluorescent Tube - F20R12-SPX30 165-5031-00 g—mmfm" C:h]ta ;;”;m t cpu;s‘:uﬁj

11 * | Starter - Fluorescent FS2 Light 185-5011-01 15 Bo mlmm} 036-5000-04
12 + | Ballast - SP2 120v 60Hz 13W (UL) 010-50{]?-00 + | Ribbon Cable, 26-Pin (CPL/Sound
Twistor Speakor Panal Assertbly 00-5995.02-41 16" | Board Io Dispiay Gonirofler Boar) it it
TEM 13} ASSEMBLY. : « | Fusa Description Decal (See F'age: in
'13A SreaxerH m“l .q:-m:hmksj 5¢5=+51 8002 17" | ront of manual for use locgtins,) s i el
r Housing
Speaksr Hook (GHy. 2) 545-5555.00 18 | Aux. Relay Board (For the Fan) 820-5010-00
135_ Epeaker Grill with Artwork 830-5646-00
L SEEseseramey o N
rd4° AM #250334 1 o
18E* #6 X 3/3" HWH Screw (Ctyl % 234-5000-00 TakE Gte
13FE* Speaker Butyraia (’Laxan} 830-5436-00 T When ordering FC Boards with ROMS, pleass specily lhe Game
13G* Foam (316" Thick 626-5026-00 (ltems 48, 40 & 130)
13H* Post ine Screw [ 530-5263-01 1t Indicate Manufacturer {ltem 13M),
13(» Eﬂacar{ 144 1D K.S‘l OD 'j Qg 254-5001-00
13])e lic Shield (Between [tams J 535-6437-00 *  Anaslerisk { » ) indicates items are nol noted in the piclorial.
13K* Edge Prolactor (Ciy. 2} 545-5582-01
131" #6-32 Keps Nut (Qy. 2 240-5008-00 1. Forltem 1B, Motor Assy. specificalions ses Appendix F.
13M++ 128 X 22 Dot Matrix Display Board 520-5052-00 2. ltem 1B, Motor Assy., includes ltem 1C, Cable, with Item 1D,
13N*  1/4" Hex Spacer HJE"]oﬁ,' 4) 254-5008-03 Neon Bulb (used for spike suppresion) and Item 1E, Capacitor
1301 Dis Controller B 520-5055-01 }ln eliminate line noisa).
13P* RF d {above llam O facing Item J) | 820-5092-00 3. ltems 6 &7 the *-XX" needs to be induded when ordering these
130 #6232 X 148" FP’H SEME} [Qty 5) 232-5200-00 parts. The -XX indicates use for all games & will include any
13R* Ground Strap ;} 600-5006-04 ravisions as production of future games warrants,
135‘ Ground Slrap {1 2] G00-5008-12 4. ltem & fastens ltems 6 & 7 to the inside of the Back Box,

096-5388-0141 |5 Most parts included in assemblies can be ordered saparataly,




L

Take Note:

25 U"["M"“'IE
g

Cabinet - General Paris

0

*  An asterisk ( = ) indicates items are not noted in the pictorial,

N2 | Part Name SPI Part N
1 Ball Shooter Assambly 500-5744-02-04
o | Flipper Button Assembly Red [Qty. 2) 500-5026-32
3 | Flipper Cabinel Swilch, Lefl 180-5122-00
4 * | Flipper Cabinet Swilch, Right 180-5122-00
5 | Leg (Black) (Qty. 4) 535-5020-50 | N2 [Part Name SPI Part N2
6 | Bolt 3/8"X 16 X2-1/2" Hex 5/8"Hd. (Qty.8) | 231-5001-01 [ 17 | Cash Box Plastic Bottom 545-5090-00
Ml anl s EE 20 e ey 535-5703-00 [ 1g | Cash Box Lock Bracket (wire) 535-7562-00
g | Loy Leveter /6™ - 16X 37 (Gly4) 500-5017-00 [ g | Cash Box Cover (Validator) 535.5013-03
] Fower Box Sub-Assambl 15..535;] 20 * | Playfield Glass (T.P) 21" x 43" 860-5001-00
D LY L0l i . 2) (Let :
' ) Qutlet (US) 0-500! e
9E* LneFllter . 150-500 X 237-5347-00
oF* Varistor TNR159211KM : ;
8G* Fusa 8 Amp (Domestic) - Front Molding Lockdown Assembly 500-5020-01
311'_" Beeallisicl D 205-5001-00 o5 + | Front Molding - Black 500-5757-01
10 | Power Sw. DPST Toggle (Under Cab.) 180-5001-00 | og |#1HoloLock Male 355-5006-01
11 | Service Switch Set (rep arv eceuTons) | 180-5012-03 #1 Roto Lock Female 355-5006-02
500-5808-00 | 27 | Rear Plastic Ext. Playfield Glass 20-3/8" | 545-5088-00
NEWILLINEIUDE! 28 | Mounting Foam Rubber for Ext 626-5001-00 |
femor _ 180-5000-00 og | Plastic Channel Left & Right 545-5017-00
128 Bracar " ieis00 | 30 |BackboxHingo Lef 515-5987-00
13 | Transformer 010-5011-00 31 | Backbox Hinge Right 515-5987-01
14 | Speaker - Round - 8" @ 031-5005-00 32 | Coin Door {with Validator) USA only 500-5018-171
15 | Speaker Grll 7" x 7* 535-6830-00 |(232* Snap-in Keapar Female RL/LL (Qty, 2) 355-5016-02
16 | Plumb Bob Tilt Assembly 0-5023-00 |34 * | Snap-In Keeper Male (Cty. 2) on Playfield | 355-5016-01
35 # | Calch Brackel (Qty. 2) 535-7700-00
18A ;Etl-lmuar Bracket - 535522100 36 * | Prop Rod 535-7553-00
168 Tilt Hanger Wire (Attached to *16A%) 535-5319-00 37 | Start Button Switch Assy. (Red) (Fip.swie) |  500-6090-02 |
B Rt [ame Lo
Parts Identification Section 4 TWISTER
& Location Chapter 1 Page 55




Playfield - Major Assemblies

o S o #qu— - e
i @ Tl A=
* _11 (e WLz

B o Cha

00

Ne | Assembly Name PG.t Part N? N2 | Assembly Name PG.t Part N2

1 % | Ball Shooter (Plunger) Assy. pa 70 500-5744-02-04| 7 | Turbo Burnper Ind. Pans (Qty. 3) | pg 74 | See Sec. 4, Chp. 2
247 | Autoplunger Coil Assembly Pa 70| 500-6092-00-41| 8 |Slingshot (Lt & At) Assy. (O. 2) |pg 75| 500-5849-01
2B# | Autoplunger Arm Weld Assy. pa 70 | 500-8091-00-41 | 9 | Super VUK Assembly Pg 75 | 500-5880-00-41 |

3 | 5-Ball Trough Assembly Pa 71 |500-5989-15-XX| 10 | Single Drop Target Assembly pa 76 | 5O0-B097-00-41

4 | Lock Ball Assembly pa7l| 500-5684-02 11 | Dorothy IT Canister Assembly pa 78 | 500-6093-00-41

5 | Ball Trough Enter/Exit Scoop Assy. | pg 71 535-7329-01 12 | Magna Disc Assambly Pg 78 | 500-5993-00-41

64 | Flipper (Laft) Assembly P272| 500-5944-11 13 [ Magnet Diverter Individual Parts | pg 83 | See Sec. 4, Chp. 2
| 6B | Flipper {Right) Assembly Pg73| 500-5944-02 | 14 |Back Panel Assembly pa 83 | 500-6011-00-41

+ Ses Section 4, Chapter 2, Assembly Drawings (with indicated page) £ ltem is located on the cabinat.
to identify the components of each assembly above. » ltems 2A & 28 are separale assembilies but work together.



Playfield - Ramps §

N? | Assembly Ramp Name |PG.T|  Part N2 N2 | Wire Ramp Name PG. Part N2
1 | Plastic Ramp Assembly pg 80 | 500-8009-00-41]1 A |Left Retum Wine Ramp n/a 515-6366-00
o | Under Trough Assembly pg 82 | 500-6076-00-41] B | VUK Wire Ramp n/a 515-6367-00
t See Sec. 4, Chp. 2, Assy. Drawings, for details of ltems 1-2.
Parts |dentification Section 4 TWISTER
& Location Chapter 1 Page 57



Playfield - Rails and Ball Guides

Rail Name SPIPart N® | Ne¢ Gui SPI Part N¢
Flat Metal Rail (Full Orbit Loop) 535-7422-00 1 | Ball Guide Rail (Flipper Fight) 535-7560-01
Flat Metal Rail (Right Side Shooter Lane)| 535-7427-00 2 | Ball Guide Rail (Flipper Laft) 535-7560-00
Wood Rail 20" (Top) 525-5420-00 2 | Ball Guide Rail 3.5" (By Right Spinner) 535-5492-08
Wood Rail 36" (Laft Side) 525-5419-00 4 | Ball Guide Rail 4.75" (Lt Upper Trough) 535-5492-04
Wood Rail 40" (Right Side) 525-5007-39 5 | Ball Guide Rail 1.5" (Rt. Uppar Trough) 535-6492-13
Wood Rail 7* (Lelt of Shooter Lane) 525.5007-40 & | Ball Guide Rail (Right Orbit Lower) 535-7716-00
7 | Ball Guide Rall (Righl Orblt Upper) 535-7717-00
8 | Ball Guide Rail (Left Orbit Lower) 535-7718-00
g | Ball Guide Rail (Laft Orbit Upper) 535-7719-00
10 | 1° Wire Formmn (Qty. 4) (Fllp/Under Ramp) | 535-5300-05
11 | 2.25" Wire Form (Qty. 2) (Under Hamp) 535-5300-12
12 | 3.5" Wire Form (Qty. 2) (By Flippars) 535-5300-03

e e Ll Faty o ol ot




Playfield - Butyrate, Decals and Mylar

- . | _SPIPariNe |
Buty. Sheet Screened (01-12) (Complete)  B30-5483-XX
1 | Butyrate 1 - Left Slingshot Cover 830-5483-01
2 | Butyrate 2 - Left Retum Lana Cover 830-5483-02 |
3 | Butyrate 3 - Right Slingshot Cover 830-5483-03
4 | Butyrate 4 - Right Retum Lane Cover 830-5483-04
5 | Bulyrate 5 - Right Side 830-5483-05
& | Bulyrate 6 - Lalt Side 830-5483-06
7 | Bulyrale 7 - Center Left Side Top 830-5483-07
g8 |Butyrate 8 - Top Left Side 830-5483-08
g | Butyrale 8 - Top Right Side 830-5483-09
10 | Butyrate 10 - Cenfer Right Side Top 830-5483-10
11 | Butyrate 11 - Lower Right Side Top A30-54B3-11
| 12 | Butyrate 12 - Shooter Lana Cover 830-5483-12
13 | Butyrate 13 - Bottom Arch 830-5483-13
- [ SPiPartN® |
Buty. Shee! Clear (001-015) (Complele) B30-5498-XXX
i 14 | Butyrate 001 - Lt Slingshot Cover-extra | 830-5498-001
k- 15 | Butyrate 002 - Right Side 830-549
! .l. 16 | Butyrate 003 - Rt Slingshot Cover-extra | 830-5498-003
I 17_| Bulyrate 004 - Left Side 830-5498-004
! 18 | Butyrale 005 - Left Comer B30-5498-005
B 19 | Butyrale 006 - Left Side (Small) 830-5498-008
i 20 | Butyrale 009 - Lower Pop Bumper 830-5498-000
i 21 | Butyrate 010 - Center Laft Top 830-5498-010
oo | Bulyrate 011 - Left Retum Lans B30-5498-011
23 | Bulyrale 012 - Right Retum Lana B30-5498-012
24 | Butyrate 013 - Under Trough 830-5498-013 |
o5 | Butyrate 014 - Plastic Ramp Cover 830-5498-01
Bulyrate 015 - Keychain 498-015
e following last 3-digits wens not used on 830-5498-XXX: -007, -008
N2 | Extra Clear Butyrate Name | SP|Part N°
_nla | Clear Butyrate (cable tied to Wire Ramp) | 830-5903-01
N2 H'!]s_t[ Name SPI Part N2
M1 # | Twister Mylar Sheet (Complete) 820-5855-00 |
| M2 *| Mylar Slingshot Area (Qty. 2) 820-5821-00 |
3 * | Mylar Cover Discs (Cabinet) (Qty. 2) 820-5041-00 |
al Nam: | _SPIPartNe |
Twister Dacal Sheel (Complete) B20-6133-XX
Ramp: Ramp-01, Ramp -17 (covers Clear Buty #014) _
Cannlater: .%méﬁﬁ "B, Caniatar Labals 22, On Flal Bracket -34,
Spinners: Lt Back -05, Lt Front -06, Rt. Back -07, Rt Front -08
Drop Targel: Front-23, Top -24
Stand-Up Targets: M -15, NW -12, NE -18, SE -14, W -11, E-13
Po&g;lmpurs: Center-18, Lalt -19, Right -20
e Kayuhah‘lmm "-‘?_g"ﬁmf et mgésw aL}!s']]. Install 5-Balls -04
Take Note: Dm's‘um"”: “ﬂi’mmmmzi T
- 3 ™ ‘) 1-* agna Lisc -00_ |
An asterigk ( * ) indicates items are not noted in the ptl,ctnnal. D2 +| *Suitable for Indoor Use Only (UL)" R20.6001-01
1. Toorder the enlire decal, screened bulyrate or clear butyrate D3 * | "High Voltage Labal (UL)* 820-6082-01
I = i
sl sonos hes e 130 v JO0C it apiaptiste D4 | *Prioing Decal Shaat §20-6094-00 |
82,01 S OGO o ot o vl ShmE s 0)
2. Most butyrale pleces are part o{hut rata assemblies. For D6 * 'Dan?arﬂam Door Label (UL)" 820-6140-00
components on the assemblies (bulbs, sockets, spacers, light D7 *| "UL Listing Labal® 820-6141-00 |
R Sach Shapir (o Sovrs ar o Sy (D8 +["FusoLabl U 02004300
Canemipare). o : D * | "PCB Fuse Localion/Decriptions' 820-6152-41
Parts Identification Section 4 TWISTER
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Playfield - General Parts

Above Playfield Part Name

|| Bottom Arch Assembly (Plastic)
DADERING ABQVE (ITEM 11 ASSEM
1A* Boliom Arch (Plain)
:trg: £#5-32 Xﬂ}?fp‘ PF'H&!L%S}W Eiﬂl;}' 3
r3/4” Plaslic 3/8° i
1D* ?Ef%_“mmnm Nut (Gity, 2; _
1E* Battom Arch ShooterLane _B_UMHIB'JB

SE* Reflector (Qly, 2)
- LD 2

.-.:. 4 n.:

16+ -g/11
2 # |1-1/16" Steel Balls (Qty. 5) 260-5000-00
3 | Pop Bumper Cap Clear (Qiy. 3) 550-5057-01
Flipper & Shaft Assy. While with
4 | Sev Satum™ Logo 61996 (GQty, 2) 515-5133-08-05
5 | Mini-Mars Light Cover Clear (Qty. 8) 550-5031-01
6 * | Rubber Light Cover Red (Cty. 3) 545-5014-02
7 * | Rubber Light Cover Green (Qly. 8) 545-5014-04
8 + | Rubber Light Cover Yellow (Qty. 4) 545-5014-06
__9 | Spot-Light Assembly 500-6109-00-41
'ORDERING ABOVE (ITEM 9) ASSY, PART NeWILLINCLUDE;
A* Wdge Laydown Sck. hhb:mg’l Qty. 2) | 077-5026-01
SB* #555 Wedge Base Bulb (Qy. :
SC* Bracksl 535-6992-01
D= Riveta 1/8" X 1/8 (Mickel) (Oty, 2) 249
2 545-5409-01

Sansor Ball Bottom - Chrome
Mata: [ em il

11A* Spinner Bracket Left 535-5127-00

11B* Spinner Sub-Assembly 515-5553-00

11C*  Micro Switch 1B0-5010-04

110* #2-56 X 1/2 PHMS (Qty. 2) 237-5806-00

11E* Split Lock Washar (Gty. 2) 244-5001-00

MMFE*  Switch Protect 535-6532-00

MG #8172 (Qty, 2) 234-5001-02

11H* _Spinner Wire Hamess/Cable | 035-5402-03-41 |

1 Spinner Assembly (Right) _ 500-5656-00-41

ORDERING ABOVE (ITEM 12} ASSY. PART NP WILL INCLUDE: |
12A* _Sg‘rnmer Bracket Right 535-5128-00

128- EF 5 128 1hH 126G are |dentical fo | See Part N°s for
126* Nems 118 1 115 abova.) ltems 1B th 1G.
1aHe -5 ; 035-5402-04-41

3 [ Semi-Truck 830-5805-00

| 14A | Sensor Ball Top - Clear 545-5701-00

148

B

L

diove LS MRIES
Ball Trap "Spring Wire" (by mid. pop b.)

16 | Namow Rect. 5-U Target White (Qly. 2) 500-5857-08
17 | Reclangular S-U Targe! White {Qty. 4) 500-5321-08
Mote: See S 4, Ci (last page) for balance of 5 of

e
i O
Tl | —|

&

O IRT ARSAE (TR A
ORDERING u"i.-!FL’l‘-ﬂl:";-n'_lfﬂ.‘"_'.

L ASSY, PART N* W

234* Pivot t Screws (Qly. 4) L

238 T-Nuts [ty 4) 240-5101-00
24 |Outlane Adjustable Post Plate (Qty. 2) 535-5091-00 |
25 | Snap-In Keeper Male RT/LT (City. 2) 355-5016-01

g o

18 535-5650-00

19 * | Ball Trap "L" Bracke! (behind canister) 535-7744-00

20 * | Ball Trap "Butyrate®™ Brackels [Qty. 3) 535-7784-00
21 | Ball Stop Bracket 535-7280-01 | N2 ; SPI Part N2

P1 * | Playfield Screened (No Parts) B30-5141-00

N2 | Below Playfield Part Name SPIPart N* | po + | Playfisld Complete with all Parts 505-0000-41-41
22 | Playfield Hanging Bracket (Qly. 2) 535-5216-03 .
23 | Pivot Pin Bracket Assembly (Qty. 2) : Take Note:

An asterisk ( » ) indicales items are not noted in the pictoral.

llems 24 & 25, Snap-In Keeper (F) & Breki, localed in cabinel.
For ubber parts, metal & plastic posts, sockets & bulbs, soe the
following gggas in this chapter.

Alzo soa Saction 4, Chapter 2, for breakdown of paris on Major
Assamblies.




Playfield - Rubber Parts (Rings Actual Size)

ol lhe

214 1.D.
{does not exist)

teldda @
ye go lo the size smaller.

Qutside Diametar a)

smaller, With the cormect slze you will see the
around the inside of the rubber rng.

rcl

will 2 £ retehwith usa. Alwa

matara; C.0

ol the' ci
Dia

ring over circle of closast size. | you sae lhe ou

¥

LHaw o measura;:
'

circle, mova lo one
inside edge

Nofe: The rin

(1.0, = Insida

1%" 1.D.

Rubber Bumpers (Qty. 3) are all
located on the following assemblies:

» Autoplunger Coll = Super VUK = Trough VUK

5" 1.D. 3.I'I~;5“ 1.D. Tllr‘lﬁ.“ 0.D. 3" 0.D.

Edge

]

8

=

g

n=

£3

EM

B

= o[ N2 | Rubber Part Name lary| Rubbe

Zo| A |RubberBushing(Smal): | 0 |E 4t et

gf_ﬁ Small FipperRubberRing | 0 | 5 1% Fubber Ring

EE C | Large Flipper Rubber Ring ] 5 | 115" 1.D. Black Etu_l:lh'_ar_F_hr_l?

:_E_ D | Bubber Bumper (Grommel) 3 ':?ﬁ'mﬁ.ﬂ@_ ’

S 5[ E | BumperPostRubbar | 0 | 545:5009-00| 8 | 1"!.D. Black Rubber Ring 1

5% E_|PostRubber(Slesveshiot) | 0" |'545-5151-001| 9 | ¥ !.D. Black Rubber Ring 3

‘5= G | Post Rubber (Sleave Tall) 6 | 545-5308-00 | 10 | *;5" |.D. Black Rubber Ring 4

g% 1 | 3°1.D. BLK Rubbar Ring "0 ['545-5848-10| 11 | |.D. Black Rubber Ring =

=8| 2 |2%' 1D, Black Rubber Ring 3 | 545-5348-20 | 12 |7¢ O.D. Black Rubber Ring 1 | 545-5348-17 |
5§|3{2ﬁmmﬂ$memﬁﬁ 0| 545534800 13 | 3" O.D. Black Rubber Ring 2 | 545-5348-19
Parts Identification Section 4 TWISTER
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umm

A ning inch (3%)
Standard Ruler

is provided on
Ihe backcovar,

CO LS &
L Hurt
240-51

Playfield - Metal Posts and Spacers (Actual Size)

"EHO

* Not Shown: Hex Spacer llams:

can uten
#E STOP Nut
240-5102-04

2l
|
}
|

Il

26 27

32

35 (37,36 (3%"); 37 (47): 38 (45/15")  1u" 15" 13" 1" 2" 2 2 25" 23"
T T s ——
2 | 630
Mini-Post-Wood Threaded gz' #6-32 Hex Spacer Tapped 5 | 254-5008-03
21 [ #5-32 Hex Spacer Tapped 8 | 254-5008-02 |
Mini-Fost-Machine Threaded 3 #5-32 Hex Spacer Tapped 8 | 254-5008-04
T #5-32 Hex car Te
6 | PostFastening Screw  #8-32 Top 3
7A | Post Machine Screw  #6-32 Tep 3115
Post Wood Screw #6-32 T 26 | 1%" #6-32 Hex Spacer Tapped 1
146" 86-32 Hex r Tapped
Bumper Post Hex Base Un/
2"  #6-32 Hex r Tapped
Post Machineg Scraw
215" #6-32 Hex Spacer ad
1" X S5iyg" X .144" 1.D. Spacer
* | 3%:" #6-32 Hax Spacer

TIANSTT S

Take Note: An astensk («] indicates spacer Nof Shown due to space.

t ltems with @ Qty. are not used In this game.
Size and/or quantitles may change during production.



Playfield - Plastic Posts and Spacers (Actual Size) §

Items 1-1 Posts used In pairs can
use o 3" through 3" Aings.
{See Rubber Ports for Part NPs.}

O

can use Hyg”
mm-nh —n
545.5348-01

can Uss a PosT

Rubber Sleove

151-00

5* Caders

[=}}
|
i

8
‘“ %II

trae

Mr:

T b
Qi
;“II

Mems 10-17 Spacers are used In conjuntion with Metal Posts (previous page: Rems &, TA & TB) andior a #6-32 1%:" PPH Sorow (237-5511-00) with a #6 Stop Nut (240.5005-00).

@ O

12
1_.&“

©

10 1 3
1f4" %u %H

O

E

o 009

15 16 17

©

3 il 1w

11{‘"

* ltems 2, 3 & 4 (Jewel Posts) and Item 5 (Light Hood) come in various colors, see the Plaslic Part Color Chartat the end of Sec. 4, Chp. 2
Replace the |ast 2-digits (or -XX) with desired color replacement (seme colors may not be available).

Single Jawal Post Clear
|5+ | Top Lane Mini-Light Hood Red | 4 |

-un;gnpcud Bupnp eBueyo Aew sspjuenb Jopue oz|g
*oweb s[U)} uj pesn jou a1e K0 @ yim swa) |

% ltams 7, 8 & 9 (Light Board Spacers) dimensions are measured from bottom to just under cut-away (see pictorials above).
"N [Plastic Post/Spacer Name__|arv.| __PartN® | N2 | Plastic Post/Spacer Name _|arv,|  PartN® |
116" S _ ] V" X %' Space 1
: : 3" X %" Sp

* X3 Spacer Gray

1'1(3‘ Spacer Gray :
; B Take Note: Seethe (+) and ( £) noles above this table.
Parts |dentification Section 4
& Location Chapter 1



Playfield - Light, Magnet Processor (X2)/Driver & Aux. Relay Boards 7

=5

U er Left Corner
e Backbox

L

Tr Lagﬂ Boardﬁ.ssamh{:.r l
[T —
555 Wedqe Bass Bulo Qﬁ mm

-2
L%EWadq&BasaSucket Qty. 3)
#555 Wa Baze Bulb
Light d::B W {Qly. 4)

LEH ”L G ABOVE (ITEM L4}

:j I'-'L-- =1

L&‘mm Base Socket (Qly. 3)
#555 Wtadga Basa Bulb m
Light Bd, Laydn. Wi $¢m

e~

]

BART MEWILL INCLUDE: |

4 Q5]

Take Note:

Individual
Sockels, bul

t Boards can on

be ordered as assemblies.

= & spacers may be ordered separately,

For plcﬂ.r: rials of Sockets, Bulbs & Spacers, viaw pages before

and after this page.

Ne neo |

M1 | Magnel Processor (X2) / Driver Board 520-5143-00
Al | Aux. Relay Board (in Backbox for Fan) 520-5010-00
A2 | Aux. Relay Board (under P/F for Disc) 520-5010-00

SPIParth® || |

TIANAT TS

Playfiold In *up position” as leaning against the backbax,



Playfield - Wedge Base Bulbs, Sockets and Misc. Bulbs (Actual Size) f

A 1 2 3
This socket ks normally ﬂhuﬂnhmmdh’ Tlilinﬂmllnwmdt;r
#555 used on Light Boards fo uead In P usad on Light Boards 1o
b horlzontally,
{Lpfumu%mu:ﬂ:-y.' [Use lﬂ'&mmr] dﬂ\:nﬂ‘.';b;;ﬁ EIHE ;l'}
# CHRISTIANA
@
o ®
| I
muﬂ"“!.
llﬂmb;:lﬁ
2'Wires
nttached
ifen
D 6 T

D Hﬁl
afdar I-'In-r
This socket Is not avallable.
.......... ) S :
#Eus el s e Lot on Né:un oprg LED
e T

This Maon Bulb ls used This OPTO LED (Ultra
with Motors for voltags EII'*_II_TO huudm

N2 [#555 Bulb & Socket Name [y, N
A | #555 Wedge Base Bulb 48 15560(}2-‘-']3
1 | #555 Wedge Base (WB) Sockat 24 | 07 7-5007-00
2 | Turbo Pop Bumper Socket 3 | 077-5206-00 |8
3 | Light Board Laydown WB Sockel 14 D??-EED?-GD :
26—(}1 s Bulb ne | QY. |

Laydown WB Socket :_wl'lh nnlch} i
i 1 L nolc Neon NE-2 Bulb {used with Motors) | 2 | 185-5021-00
D |LED (MT5000UR) Ullra Bright OFTO | 2 | 165-5100-00

See start of this chapter for Fluor. Bulb & assoc. pars.

0

-uopanpesd Bupnp ebueys Aew sappuenb Jofpue ez)g
-aweb sjuy) uj pesn jou s D @ YIm swey

Parts Identification Section 4 TWISTER
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Playfield - Small Bayonet Type Bulb and Sockets (Actual Size)

T

1 ltems with & m{l.'are not used In this game.

| 2-Lug Down Sockat

3-Lug Stand-Up Long Socket 110 | 077-5009-00 |L100 11

Slze and/or quantities may change during production.



Playfield - Large Bayonet Type Bulb and Sockets (Actual Size) f

Take Note:

1. Item C, #89 Bulb, in this game are used only as Flash Lamps,
2. Item 2, 2-Lug Stand-Up rt Socket, in this game are usad with the Mini-Mars,
a2, [Item 3, 2-Lug Stand-Up Long Sockel, in this game are used under the Playfiald.

ary,| PartNe | N2 | ory.| ParthN2 |

sjUy) U] pesn jou ale ‘KD @ WM swey| 4

#89 Bulb 2-Lug Stand-Up Long Socket

aydown Stards

*uoponpeodd Bupnp eBueyo Aew sappuenb Jopue a2)g

| Stand-Up ” Sock l 3

Parts Identification Section 4 TWISTER
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Parts Order Checklist Notes

Date Ordered

Part N®

Description

Date Received




Chapter 2 of 2

Assembly Drawings
(The Blue Pages)

Overview

This chapter expands Chapter 1 of this section (The Pink Pages). The Part Numbers for all Major Assemblies are
provided and can be ordered as a cnmﬁlete assembly (exception: Turbo Bumper & Magnet Diverter Parts). Each
assembly is broken down, describing the individual parts and/or sub-assemblies (with the part numbers) which
can be ordered separately. Where multiple parts are riveted or assembled as sub-assemb ies the sub-assembly
needs to be ordered. The drawings show the location of the individual parts. Note that minor changes may be
made during production (e.g. coil size, addition/deletion of minor parts). Always verify the part to be replaced with
the Part N2 and/or description as noted. Replacement parts may be substituted with revised parts which may
have a different Part N%. Any questions, call our Technical Support 1-800-542-5377 USA/Canada or 708-345-7700.

l Page 83 Back Panel |

Page 78
Dargﬂw ] —— - ﬁ- I;ﬂagagta
Canister & H Diﬁgﬂe
Frame r
nga 75 Pﬁgs 79
uper naear
\Jlﬁ Ball Trough
[ —
Pages 76-77 L™~ Page74
Single 1 Turbo
Drop Target Bumpers
-
Page 84 /...-- ~— | pages 80-81

Modular =
Stand-Up -
Targets

lastic
Ramp
Page 84 == e Page 84
Narrow l%‘: A 5 Rectangular
Stand-Up et —r——— Stand-Up
Targets /’45__-—-,__—--”‘ Targets
Page 82 : Page 71
Magna 5-Ball
Disc Trough/TRUK

-]

Page 75 —— Page 70
Left & Right Autoplunger
Slingshots oilfArm Weld

Page 72/73 Lﬁ//”‘
Left & Right !
Flippers o Shooter
Assembly Section 4 £ TWISTER
Drawings Chapter 2 E Page 69



Ball Shooter (Plunger) Assembly, 500-5744-02-04 (Items 1-8)

Part Name SPIPartN® | N° |Part Name SPI Part N®
1 | Housing (Shootar Assembly) 535-6067-00 5 | Busing (Qty. 2) 280-5010-00
2 | Rod Assembly Red 515-5924-02 B | Washer (Qty. 3) 242-5014-00
3 | Spring Large Graan 266-5001-04 7 | Retaining Ring 270-5012-00
4 | Spring Small 266-5010-00 8 | Plunger Tip 545-5276-00

Autoplunger Coil Assembly, 500-6092-00-41 (ltems 1-6), and
Autoplunger rm Weld Assembly, 500-6091-00-41 (items 7-1 0)

Take Note:

*  An(«) asterisk indicates ilam is Not Shown in pictoral.

1. ltem 8, Relaining Ring, only 1 ea. Is included with the assy,
If the: additional one is required it must be ordered separatsly.

Ne _SPI Part N

1| Autoplunger Coil Bracket Assembly 515-6527-00 | ¢

2 | Coll Retaining Bracket 535-5203-03 i ; 18] |

3 | #8-32 X 1/4' PR HWS SEMS (Qly. 2) 235.5300-00 : 5 o

: = P Am Weld Azsembly 515-6525-00
o 7o esEMELE PAR T W =~ 8 | Autoplunger Fulcrum 535-7697-00

48 Plu rE‘nL 545-5203-00 9 | Retaining Ring (Qty. 2) (1 ea. not incl.) 270-5002-00 |
JD_FBEIIEEJ&' 251500800 | 45 | Myliner 1/4° (Qty. 2) 545-5423-00

5 | Compression Retum Spring 266-5020-00

TWISTFR e A




5-Ball Trough (OPTO) Assembly, 500-5989-15-XX (ltems 1-20), and
Lock Ball Assy., 500-5684-02 (ltems 22-36)

i Take Note:

= An asterisk (+] indicates item is Not
Shown in pictonial,

1. Item 12, Ball Trough Gulde [MNot Shawn),
iz attached over the five roliover switches
using 1 of each switch screw (4A & 4B},

2. Item 21, Ball Trough Enter/ExIt Scoop,
i= not included with the 5-Ball Trough or
Lock Ball Assemblies.

N¢ | Part Name
1 | Coll Mounting Brackel 535-7330-01
o | Outhole Mounting Bracket (5-Ball) 515-6292-00 |
3 | Subminl-Switch Rollar Actualor (Qty. 5) 180-5119-00

| 4A | #2-56 X 1727 HWH SER TF (Qly. 5) 237-5937-00

4B | #2-56 X 5/8" HWH SER TF (Qty. 5) 237-5917-00
§ | Ins Tubing 1.84" (cutlo .37" for 5 sw.) 605-5006-00
& | Switch Diode, IN4001 (Qly. 5) 112-5001-00

12

TA J Qty. 2
78 Diode, 1N4004 112-5003-00
g | Coll Relaining Bracket 535-5203-01
g | Plunger Assembly 515-5941-01 | N° |Part Name SPI Part N¢
10 | Compression Spring 266-5020-00 25 | Rubber Bumper (Grommet) 545-5105-00
i1 | Bubber Bumper (Grommet) 545-5105-00 27 | Retaining Ring 7/16° & Shaft 270-5005-00
12 | #8-32 X 3/8" HWH SER TF (Qy. 2] 237-5903-00 og | Link, Lock Ball (Stainless Steal) 535-6649-00
13 | #8-32 X 3/8° HWH SWAGE (Qly. 4) 237.5064-00 | 29 | Plungero 716" X2.25" La. 530-5250-01
14 | OPTO Transmitter (TRANS) Board 520-5124-00 Rell Pin 1/8” 251-5008-00
15 | OPTO Recaiver (REC) Board 520-5125-00 a1 | Retaining Ring. 1/4* & (Qty. 2) 270-5002-00
16 | OPTO PCB Tube Spacer (Qly. 8) 530-5308-02 42 | Lock Ball Cam Assy. (Stainless Sieel) 515-5815-02
17 | OFTO PCB Rubber Grommat (Gty, &) 545.5518-00 | 33 |Compression Spring 266-5000-00
18 | #8-32 X 5/8" HWH SWAGE (Qty. 6) 237-5076-04 34 | Coll Retaining/Support Bracket 545-6658-00

19 * | Trough Ball Guide - 5 | Coil, 24-840 -503

50 # | Ball Trough Wiring Hamess/Cable 036-5399-05-41 | & I ! NLLINCLUDE:

229 Ball Trough Enter/Exil Scoop 535-7328-01 354 Cdil Slawa ﬁg-ammo

22 | Pungerizore Siop ASsemibly 515-5088-00 [ 35 |#5-32 X 3/8" HWH SWAGE (Qty. 4) 537_5976-02
23 | LockBall Brackst Assembly 515-5817-01 [ 37 |Washer 1/4" ID X 1/2" OD X 116" THK | _242-5008-00
24| SR Spacal ity 254-5000-07 [ ag [Washer 1/4* 1D X 7/16" OD X 1/32° THK | _242-5012-00
o5 |#8-32 PPHX1'LG 232.5606-00

Assembly Section 4 TWISTER

Drawings Chapter 2 Page 71



Flipper (Left) Assembly, 500-5944-11 (ltems 1-1 5)

(8A—8S)
SIDE VIEW

e

aty.

e

== ——4—————N——f— ‘@“" ———————
@( N O L
o’h_'S_P.:___r:ji : .. AIETE % 7
0.0 ;

4

N2 | Part Name SPI Part N° N2 |P SPI Part N2
1 | Flipper Basa (Lalt) 535-7275-01 9 | Power (End of Stroke) Switch 180-5149-00
2 | Flipper Bushing 545-5594-00 10 | Switch Plata/Spring Fetum Bracket 535-7354-00
3 | Deflector Pad (Bumper) 545-5428-00 11 | Flipper Retum Spring 265-5035-00
4 | #6-32 X .38" HWH TF SWAGE (Qty.3) 237-597602 | 12 Cou 22 800 (YEL) L ﬂg{].ﬁﬂg(} 20
5 | #10-32 X .38° HWH TF SERR {Qly. 2) 237-5961-00 | 5 A M 1 ART e

Spring Washer i Z 12A Coll! Sfﬂmrn 545-5388-00
O S 269-5002-00 1455 G5 Diade, 1N4004 112-5003-00
7 | #8-32 X 38 HWH TF SWAGE (Qly. 2) 257.5075-00 13 | Coil Support Brackel 535-7356.00
8 | FJUnger Link & F'awl (Lgm Sub Assy _ _515{551 B-m 14 | #6-32 ¥ 63" HWH SWAGE (Cty.2) 237-5976-00
8 Flipper PlungerlLink Assamply " 515-6304-01 R bk Aaaambly . L_515-6308-01

ordering 84 includes 8 ) ! ! i a : WIL :
8B r Link 545-5611-00 —  Coll Stopwilh with m:a o Hula 530-5350-01
BC Spirgl Pil'l @156 X 1/2" Lg. 251-5015-00 — Shading Ring 530-5123-00
80 Flippar Plunger with Flat 530-5349-01 | — Coil Stop Bracket 535-7355-00
8E Extended Fllpper Bushin 530-5139-01
8F  #10-32 X7/8" Lg. SOC HD 237-5866-00
gﬁ ;;u-azmwmn o Nu:.,srl‘! Sub- gﬁg%gﬁﬂ Tak
Wi (Moun -ASEY, 1 =

81 ;a;]\'*ihhﬂunlﬁm L]nﬂ {Lﬂft Pialn EHG-?E';‘A& ake Note:
ad tuator 545-56 1. IMPORTANT. When replacing Item 8B, Flipper Link, we advise
BK Rivet1/8"a ¥ 1/4" Lg. £49-5003-00 laci ith entira [lom 84, %’u r r Li
BL Washer 105" THK 208" LD, X ;63" O.D. | 242-5089-00 B8 o otk e on IR, ippar PlungekLink Assembly
Eﬂ aﬁﬁ Bsgcm?tn X125 ‘Lg (Qty. 2) E&fﬁ%ﬁ 2. 44 Check all other components and replace as required. £+
gg‘ mﬁé?ﬁkr“ ms‘?nﬁxum{law E} %m ASSOCIATED PARTIS) NOT INCLLUDED WITH THE A ¥
80 r%sggrsmlsl'_mx (200" Emif 5‘:}3' - 242503001 N2 #&ﬂ%ﬁ%ﬂl&ﬂﬂ.@lﬁ _SPI Part N°
8 r 44-5003-01 fi ft Assy. White with
85 #1710 Slar Washer 245-5002-00 n/a ﬁgﬂmﬂﬁ" Loas @199% 515-5133-08-05

TIANDTER



Flipper (Right) Assembly, 500-5944-02 (ltems 1-15) o
. -z SIDE VIEW
8B g 7
9000 ©O0
O 9{ ® O

L p— _f‘._...f____ _____ —— e e — e e

sl

R A, R

0

N2_| Part Name SPIPartN° | N° | Part Name SP| Part N® |
1 | Flipper Basa (Right) 535-T275-00 g | Powar (End of Stroke) Switch 180-5149-00
2 | Flipper Bushing 545.5504-00 10 | Switch Plate/Spring Relum Bracket 535-7354-00
3 | Deflector Pad (Bumper) 545-5428-00 | 11 |Flipper Retum Spring 265-5035-00
4 | #6-32 % 38" HWH TF SWAGE (Qty.3) o27.5076-02 12 | Coil 22-1080 (YEL-GRN) 080-5032-00
5 |#10-32 X 38" HWH TF SERR (Qly. 2) 237.5961-00 | ORDERING ABOVE ITEM 12) COIL PART NEWILL INCLUDE:
o Waish b 12A  Coil Sleeve 545-5388-00
— ﬁTﬁgx e B 128 Coil Diod, 14004 Has00elo
7 . i J (Qty. 2] 237-5975-00 13 | Coil Support Bracket 535-7356-00
_8 | Plunger, Link & Pawl (Right) Sub-Assy. | _515-6518-00 [ 14 |#6-82X 63" HWH SWAGE (Qty.2) 537.5976-00
8A Flipper Plun ran:-cAst 515-6304-01 sacku Ll - .
ordaring BA includes 8B-80) LA d 15) ART :
8B Flipper Link 545-5611-00 —  Coll Stop wilh .093" o Hola 530-5350-01
BC Spiml Pin o156 X 1/2° Lg. £51-5015-00 — ShadingRing 530-5123-00
80 Flipper Plurl:}Farwith Flat 530-5349-01 — il 535-7355-00
8E Extended Flipper Bushing 530-5138-01
8F #1032 X 7/8" é.% SOCHD 287-5966-00
S R S o sy |20 keN
awl (Mounting ub-Assy. 1 -
) SRS RRIR |G R
Wi r 1, IMPORTANT: When replacing Item 8B, Flipper Link, we advise
8K Rivet1/8" o X 1/4" Lg. £249-5003-00 lacing wi ire: Itam 84, Fli f Li b
8L Washer.105" THK 203" |.D:X 63 O.D. | 242-5038-00 IO i sntkes ot 87 EIDPSG ERINgRR LIk AssRri!
gﬂ ?a?fn? mtD X1.25° Lg (Qty. 2) Eg?s_'ﬁgmamﬂ 2. i+t Check all other components and replace as required. £
BO #10-32 X 9/32° Long 3/8" Hex Mut 240-5209-00 o aalts - G
8P Wshr 06" THK (same |.0JO.D.) (Qty. 2) | 242-5038-00 ASSOCIATED PARTISLNO TINCLUDED WITH THE ACHE A
ag :\:aésggr ,n:ﬁmx mﬁgj- I.{Ddé EES:-S' 0.0. zﬁmm N2 | A ad Part Name SPI Part N®
B I Lock ar (Qty. 244-5003-00 Flipper & Shalt Assy, White with
a5 #10 Star Washar 246-5002-00 N/a | Seua Satum™ (o0 ©1996 515-5133-08-05
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Turbo Bumper Individual Parts (Items 1-28)
(Not available as an assembly. Parts are grouped for easy reference.)

i

Take Note:

* An asternisk () indicales
item is Not Shown in the

pictorial.
iy
TOP GROUP i
N2 | Part Name _SPIParthe | Bxploced i
1 | #555 Wedge Base Bulb 165-5002-00 | Ve TR
5 | #555 Wedge Base Socket 077-5206-00 | LT
3 | #5 X 7/8° PH RH (AB) (Qly. 2) 237-5826-00 '
4 | Bumpar Body 545-5197-00
| 5 |RingAssembly 515-5085-00
6 | Bumper Skirt 545-5607-00
7 | Bumper Skirt Spring 266-5048-00
B | #6-32 X 1-3/16" Spiral Shank (Qty, 3) 237-5957-00
9 | Bumper Base 545-5195-00
10 | #6-32 Nylon Stop Nut (Qly, 5) 240-5005-00
TTOM GROUP
N2 _| Part Name SPI Part N® |
11 | Plunger 530-5348-00
12 | Coll Spring 266-5047-00
13 | Coil 26-1200
13A  Coll Slwevo 545-5031-00
13B* Coll Diode, 1N4004 112-5003-00
14 | Fiber Yoke 545-5608-00
15 | Metal Yoke _535-7346-00
16 | Matal Yoke Stop _535-7347-00
17 | Coil Bracket Welded Assambly 515-5939-00
18 | #6-32 X 1/4" HWHTF (SERR) (Qty. 2) 237-5952-00 |
SWITCH GROUP
Ne | Part Name SPI Part N2
19 | #6 X 1/2° HWH (AB) (Qty. 2) 234-5001-02 |
20 | Switch Bracket 535-7342-00
21 | Spoon Switch Actuator 545-5610-01
29 | Stack Switch 180-5015-03
23 | Swilch Diode, 1N4001 112-5001-00
24 | Switch Plate 535-7344-00
25 | #6-32 X 3/4° HWHMS (SERR) (Qty. 2) 237-5958-00
ASSOCIATED GROUP
N¢ | Part Name SP| Part N® |
26 |#4 X 3/4" PH RH (T25) (holds cap) (Qly. 2) | 237-5873-00
27 | Plaslic Bumper Cap Cover Red 550-5057-02
28 * | Rubber Light Cover Red 545-5014-02




Slingshot (Left & Right) Assemblies, 500-5849-01 (items 1-13)

N2 [Part Name SPI Part N2
1
)RDE! ART N WILL I
1A
1B
1C
10
2 | Am & Tip Assembly 515-5340-01
3 | Armature Link 545-5062-00
4 | Plunger & Link Assembly 515-5338-00
5 | Compression Spring 266-5020-00
Coil 26-1200 090-5 0
. 3 =
" B6A Coll Sleava 545-5031-00
68 Coll Dipds, 1N4004 112-5003-00
7 | Coil Retaining Bracket 535-5203-03
g |#8-32 % 1/4" Screw (Qly. 2) 232-5300-00
g | Slingshot Swilch (Qly. 2) 180-5054-00
10 | Tension Switch Plate (Qty. 2) 535-7344-00
11 | Switch Diode, 1M4001 112-5001-00
12 |#6-32 X 58" HWH TF (Qty. 4) 237-5928-00
1D 13 | Retaining Ring 1/2" & (Qly. 2) 570-5002-00

Super VUK Assembly, 500-5880-00-41 (ltems 1-10)

L “H
= —
|
el |l
|
o—l ¥ [ X[ *
| © °
|
|
| o °
I
I
l "
a N2 | Part Name _SPIPartN2 |
f 1 | Super VUK Weld Assembly 515-6123-00
2 | Micro Switch (Loop Type) 180-5116-00
3 | #2-56 X 1/2" HWHS MS TF (Qty. 2) 232-5937-00
4 | Switch Diode, 1M4001 112-5001-00
@_ Coll, 24-940
_ -5076-00
58 : 112-5003-00
& | Coll Retaining Bracket 535-5203-01
o_ 7 | #8-32 X 1/4" PPH (Lock-Tite) (Qty. 2) 232.5300-00 |
8 | Comprassion Spring 266-5020-00
L e g | Plunger Assembly 515-5941-01
m e = 10 | Rubber Bumper (Grommet) 545-5105-00
Assembly Section 4 TWISTER
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Single Drop Target Assy. (Side View), 500-6097-00-41 (Iltems 1-13)

o ‘

DI

b

32-1800

Take Note:

An asterisk (») inclicates item is Not
Shown in the pictorials.

ltem 7, Trip Coil (Target Down) Assy.

is also shown separate in this view

for clarty.

Not Shown: Item TE, Dioda 1N4004, is
located behind Item ?D Coil 32-1800.
Not Shown: Item 94, Switch Bracket, is
located behind ltem 9B, Micro S'-'.rftm &
iz altached to tem 3, Back Plate, with 2
Item 13, #8-32 Scraws.

ltems 10C, 11 & 12 ara shown “dotted
line® as a "Sea-Through® view,

ltem 11, Target, is shown in the down

tem 13, #8-32 Scraw, is notad once,
but s used mmughoul the asaambly
axge&pl1vmﬂre noted otherwise in [lems
7,
See the next page for the Front Wew;
and how to adjust the Target Height,

_SPIPart N®
T y 15-6535-00
ORDERIN ) SUB-ASSY. PART NEWILL IN
BA  Coil He 535-?7&?-0&
Oty 14 8B Coil 15-6533-00
8C #8-32 X 3/8° HWH SWAGE (Qty. 2) 237-5975-00.
8D Coll 23-800 mﬂuma’s&s 080-5001-00
. . _ de, 1N4004 112-5003-00
1_ | Single Drop Target Left Side Bracket 335-7714-00 |9 TSingle Drop Target Swilch Assembly _6536-00
Single Drop Target Right Side Bracket 535-7714-M1
2 | Single Drop Target Back Flate 535-7713-00 ggﬁ Singla D { Swic X m_‘m.
4 | Single Drop Target Support Bracket 535-7712-00 ,ﬂ;ﬁ“ 5""“&’ ik
oc 2375
5 | Heloht Adustment Bracke! 535-7709-00 | 85 e 12500100
& | Targat Retainer Bracket _535-7728-00 | P!mga Lrﬁ:n‘kat Assembly _515-6537-00
7 'Tarqat Down* (Trip Coil) Brackst ORDERING . [ NEWILL INCLUDE:
ORDERING AED N ] smgaump‘fmgaturtamamt 535-7706-00
2 T"“’M"%w PRH (SEMS) et T B 5 830541600
7C Trip Coll Wolded Assy. (includes 7D-F) | 515-6534-00 11 Dmp Ta_@_ﬂWh-!ﬂ 545-5533-01
B ogRiiba 12 | Targat Reset Spring 265-5003-00
.Dﬁoéau. i 13 | #8-32 X 3/8" HWH SWAGE (Qty. 14) 237-5975-00

LA NS —




Single Drop Target Assy. (Front View), 500-6097-00-41 Continued

| s PON

Target Height
Adjustment Procedure:

" i.  Adjustthe height of the top of Item 11, Targel, at .52° (+/- .01%),
[just over % inch] relative to ltems 1 & 2, Lt. & Rt. Side Brackels,
as shown left. (Item 11, Target, should ba in the down posilion.)

Nols: This adiustment procedure should have the top side of ltem 11,

Tamgsl, Mush to approximately 1/16 inch” above the playfield surface
aﬁrg's reinstaling fo the undarsirde of the playfiald.

Keeping the top side of the target (in the down position) from *flush to
approximately 1/16 inch® above tha playfield will prevent a ball trap
from occuring.

ii. Loosen llem 13, #8-32 Screws, holding Item 5, Height Adjusiment
Plate, attached to Item 4, Support Bracket. (Hint: Loosen the
scraws just enough so thal the adjustment plate will move only
when touched.)

jii. Slida ltem 5, Height Adjustment Plate, sither up or down, causing
[tem 104, Lift Bracket, lo ralse or lower the tarat to dasired haight.

iv. Tighten ltem 13, #8-32 Screws, when proper adjustment is made.

A2° - .01

,
g
i

e T,

Take Note:

*  Anasterisk (=) indicatas item is Not Shown in the pictorials.

Naot Shown: Item 7, Trip Coll (Target Down) Assy. is Nat Shown

in this view o maintain clarity.

Mot Shown: |tem 9, Swilch ., is located on the back of ltam 3,
Back Plate.

Item 8E, Coil Sleeve, and Item 10B, Plunger, are shown "dolled
line® as a *Sea-Through* view.

Item 13, #8-32 Scraw, is noted once, bulis used throughoul the
assembly, except where noled othepwise in ltams 7, 9 & 10,

Item 11, Target, is shown in the down position. .
See the previous page for the Side View; for parts not noted on this
Vigw,

'F‘- '. 1 ’- AT M3 - _ rt i
| n/a* | Decal Front 820-6133-23

n/a* | Decal Top 820-6133-24 |
Items 1-13 listed on the previous pags,

e ik bl

—

oo & o P
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Dorothy II Canister Assembly,

Canister Frame Assembly,

Q.2

500-6093-00-41 (Items 1-9), and

515-6547-00-41 (Items 10-13)

an.5 Qs

Take Note:

An aslerisk (+) indicates ltem s Nof Shown in the pictorials,
Associated parts are not included with the assembly and must

be ordered separately,

N e % (il _|Part Name __SP| Part N
1 | Canister Canister Frame 545-5693-02 |
2 | Canister Lid Mounting Bracket 535-7723-00
3 |Rivete .125' X .156" Lg. (Qty. 5) 249-5009-00 § 12 | #6-32 Nylon Stop Nut 240-5005-00
4 | StarWasher 5/16° (Qty. 5) 242-5017-00 | 13 |#6-32 X5/8" HWH 237-5928-00
5 | Wedge Offset Brekt. Socket (Qly. 5) 077-5029-00 |
6 | #555 Wedge Base Bulb (Qly. 5) 1 ASSOCIATED PART(S] NOT INGL
7 | Rubber Light Cover Green 545-5014-04 I@ | As : Part Name | SPIPartN®
B | Rubber Light Cover Yallow (Qty. 4) 545-5014-06 A { 000-00
| 9= | Winng Hamess/Cable 036-5402-02-41 ] B * | Cable Tie (Canister Io Frame) 040-5001-06




Under Trough Assembly, 500-6076-00-41 (ltems 1-4)

Pl = =

omt z
2 _‘_____""——._
———
e _-‘:__‘___‘-T-T.—-._

Ne | Part Name SPIPart N?
1| Trough 535-7683-00

2 | 4-Position Switch Pad Assembly 181-5001-00

3 | Plastic Shield Buty -013 B30-5498-013
4 | #8-32 X 3/8" HWH SWAGE SER (Qty. 2) | 237-5976-02

Relative Position of Six (6) TR g T

Described Assemblies

— |

Ball exits VUK Wire
Ramp to Magna Disc
500-5993-00-41

Note: Tha VLUK Wie Ramp,
S15-8867-00, i nof descnbed in this
chapter bacause if iz only the one parf,

Under Trn ugh '
500-6076-00-41

Single Drop
arget
500-6097-00-4
(partial view
shown)

Super VUK

500-5880-00-41
(only weld assy.
_ is shown)
Assembly Section 4
Drawings Chapter 2
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Plastic Ramp Assembly, 500-6009-00-41 (ltems 1-20)

L

e
—
—

Ramp continued

on next page

15A
15
11.12,13
aty.5 Q.6 GwE
15C
15D
Take Note: 15E
*  Anasterisk («) indicates item is Not aty. 2
Shown in the pictoral.
1. ltem 10A, Truck (Mot Shown), can be
mreai different .-.r},rlaa Replacement
r than original,
N2 Part Name SPI Part N® N2 | Part Name SPI Part N®
1 | Plastic Ramp (Plain) 545-5628-00 | 13 | #6-32 Nylon Slop Nut (Qty. &) _240-5005-00
2 | Outer Ramp Flap 535-7208-00 14 | Enter Gale Assambly 515-6359-00-41
3 |Rivelo 1/8" X 5/32" Lg. (Qly. 2) 249-50028-00 _ /
14A* Enler Gate Bracke! 535-7303-00
4 | #6 Lock Washer (Qty. 2) 246-5000-00 148* Wire Form 535.7304.00
5 | Ramp Protect Plate (Qty. 2) 535-6707-01 13_8* WWWI-M s - 1&&5090."‘66
e e — | e e
#5 X 3/8" HWH T,
; Wire Ramp Bra:hal{ )G ) ﬁm 140G+ Errtart‘satamﬂﬁra ! -05-41
Z Exit Gala Assemb
g | Rivet e 1/8" X 5/32° Lg. (Qty. 2) P i L Al e 515-6490-01-41
._ T“‘““““W‘E Asdinle 515-6549:00 _f{5a  Exil Gale Brackel 535.7613-02
BOVE (ITEM 10) SUB-ASSY. PART 1158 Wire Forn 535-6304-0
168C  Micra Swilch 180-5087-00
(Co'eanu rate -14 15D Diode, 1N4001 112-5001-00
Oahh'i'ia{ 15E #2-6&);3.!3 HWH MS SERR (Qty. 2) £237-5838-00
15F* Exit 036-5402-05-41
11_| Spacer 3/8" P'ES“GWB (Giray) (Qty. E]I 254-5000-12
12 | #6-32 X 3/4" HWH MS (Qty. ) 237-5893-00 |592 next page for items 16-20 of this table,



Plastic Ramp Assembly, 500-6009-00-41 Continued

Ramp continued

on previous page

N2 _| Part Name SPI Part N*®
16 | #6 X 1/2 HMS SERR 237-5924-00
17 |2-1/2" #6-32 Hex Spacer Tapped
18 | Sensor Ball Assembly.
'ORDERING ABQVE (ITEM 8) SUB-ASSY, PART NPV
18A Sensor Ball - Top Clear
18B  Sensor Ball - Botlom Chrome
18C  Sensor Ball - Shalt
180  LED Board (Flufftronics®)
18E LED Largelﬁman

18F LED Red

186 #10-24 X 1/2° PFH MS (Zinc)

18H Sensor Ball - Mounting

181 #8-32 X 3/8* PPH MS SEMS (Zinc)

18)  Sensor Ball - “Flicht® i
19 | #6 X 1/4* HWH SMS SWAGE (Qity. 2) 237-5976-01

20 | Foam Rubber 626-5000-00 |

See previous page for ftems 1-15 of this table.

Assembly Section 4 TWISTER
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Magna Disc Assembly, 500-5993-00-41 (items 1-4)

- Take Note:
An aslerisk (+) indicates item is Not Shown in the pictorial.

1. Wilh ltem 1F, Motor Assy., the Meon Bulb is used for spike
suppresion and Capacitoris used lo eliminate fine nolse.

2. The "Fanning Blades® (Not Shown in side view for clarity) under the
disc are used for cooling. These blades are welded on & cannot
be ordered separately.

r Bracket Assembly

HSWAGE (G, 4

oam (Lt

Assembly,
Wiring

* Capacitor 2.2 UF 200-250v Disc.




Magnet Diverter Individual Parts (items 1-4)

(Not available as an assembly. Located under playfield by Right Outlane.)

N¢ | Part Name SPIPartN° | N2 |Part Name SPI Part N |
1 | Welded Bracket Threaded Bushing Assy. | 515-6141-00 | 3 |3/4™-16 Hex Nut 240-5315-00
2 | Threaded Core 530-5320-00 | 4 |Magnet(22-600) 090-5042-00

————————

&

Take Note:

An asterisk () indicates item Is Nol Shown
in the pictonal,

1. Item 2, Molded Twister Cover, isa 30D
representation of a Twister and is secured
1o Item 1, Back Panel, with Item 3, Screws.

N2 | Part Name SPIPartN® | N |Part Name SPI Part N

1 | Back Panel (Wood) 525-5324-00 | 3% |#€ X 1/2° PPH (Black) Screw (Qty. 6) 257-5805-00 |

2 | Molded Twister Caver (Plastic) 545-5694-00
Assembly Section 4 TWISTER
Drawings Chapter 2
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Stand -Up Target Assemblles* +

500-5321-XX | 500-5232-XX 500-5857-XX _
1" X 112" ' L" = 1" Narrow A=lhi Al
Rectangle s ‘ Rectangle Round
(Front View) (Front View) (Front View) (Front View) (Side View)
TEE= A —mm—fm = —
1?__"' k ,iﬁ; : s
-1_@_. ) =%@}
r:::.'?h == = lu It
Ll #a™ A
R IE TET
1 1 1
im | |
: I :
R 1: Ny i
- : I I i I
i ] : I 1 I L r
I @: 1 ! I @l == Hi—
| ', | D i ) e
' i | I Il @I EE =
I i I i I ==
L8
N2| Switch & Target Name aTy. Part N® |N2?|Part Names forA,B,C&D Part N®
A Sw. & Tamgel Ass.y 1 x 11:’2 Fia-::l (Fra!] 4 515-50@?.){){ 1 | Mounling Bracket 535-5896-00
. (1" Square (Flat) | O [ 515-5162-XX | 2 | Swilch Back Plate 535-6452-00 |
r_‘; Sw, a Targ:el .tsssy Narmw Hectangla (Flat) 2 ..5..1.5'596?'}{}( 3 | 6-32 Nyloc 240-5010-00
D | Swilch & Target Assembly 1* Round (Fial) | 0 | 515-5066-XX | 4 | 6-32 X % HWH Ser. (Type C) (Qly.2) 237-5958-00
5 | Switch Dicde, 1N4001 112-5001-00
t Items with a @ quantity are not used in this game. The following 6 | Foam Pad 626-5029-00
are the color breakdowns foritem(s) A & C (replace the *-X0C): ;
A-08 White (Qty. 4); C -08 White (Qty. 2) 7| Wesher 5/16 242-5017-00
g | Rivet 1/8" o X 3/18" 249-5001-00

NOTE: THIS GAME OMNLY, SPECIAL TARGETS ARE USED:
Module Stand-Up Target 500-6075-01 Clear (Qty. 7)
Please Note: !rxfm:a‘ua.‘éoam: are not available, The whole assembly must be ordered.
See this section, Chapter 1, General Paris, or Chapter 2, Overview, for locations of this fargel. _

=

(e Plastic Part Color Chart 2
i ing e olor desired
-01: Cla;r | -06: Yellow -11: Flourescent Green
02: Red 07: Orange -12: Flourescent Blue
-03: Amber -08: White A3 Teal Green
-04: Green B -09: Purple S -14: Gray
-05: Blue __-10: __ Flourescent Orange -15: Luminescent
T =] f;:_- @M‘]E 1-:?- '=I_—_:: :_:-_ _‘;.. T RITEE J
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Backbox Wiring
Backbox Board Layout Wiring Diagram
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Backbox I/O Power Driver Board Detailed Wiring Diagram
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Section 5 | Chapter 2 of 4|

Playfield Wiring
New 2-Flipper Circuit Wiring Diagram (No SSFB Required!)

The White Star Board System™ has allowed us to simplify the flipper circuit to the point where we have eliminated
the flipper board all together. The flipper circuit is now configured the same as any other solenoid drive circuit.

Technical Overview

s Our New Fﬂfaper System
GRY/ORG uses one supply voltage (50v

DC) for both kick and hold.

GRY/RED Once the Game CPU detects
GRY/BRN a flipper cabinet sw;t:;:h
closure (during game play) it

?Hfﬂfﬂmmf ahpplies a rfmhmsf?c pul?:le‘ to
! the gate of the flipper drive
S Tl transistor (STP20N10L). If it
continues to detect a flipper
cabinet switch closure (the

N.C.

CPU/SOUND BOARD player holding the button in)
{PARTIAL VIEW] it will continue to pulse the
flipper drive transistor 1 msec
O RigHT O LerT every 12 msecs for the
N.O. FLIPPER N.O. FLIPPER duration of the hold cycle.
CABINET %ﬁﬁ!lﬂcEl_lT
SWTICH The E.O.S. (End-Of-Stroke)
Switch serves the same
function as before as it
prrevents ;gldbacli_f wh?]:jl the
player s the ipper
FEos e energized to capture balls.
SWITCH SWITCH The E.O.S. Switch s a
NOTE: normally closed switch which
N.C. = Normally Closed opens approximately a 1/16"
& M.O. = Normally Open when the flipper is energized.
BLK The Game CPU will detect a
(GROUND) switch closure if the flipper
bat is forced back by a high
000000000800000] velocity shot or rebound on
1 T | the ﬁlayﬁeid and WIlilapp!',;
POWER OUT Ji another 40 msec pulse o
: 50v DC to the coil.
MOS FET
STP20N10L
Q15 AN H—
/O POWER NSRS L
DRIVER BOARD oUTPUTS o sl MSoiENoBe"
EAREALNIEW) 10 2 1] [0 1
GUGGUGDU?H ﬂ?nanuung
RED/YEL ' ORG/GRY
RED/YEL DRGVIO
3A SLO-BLO RIGHT
{Lecated undar Pinylieid] 22-1080 FLIPPER
S\ o GRY/YEL “ oL
3A SLO-BLO LEFT
{Lecated undar Playlieid) 22.900 FLIPPER
S\ o BLWYEL mcﬂm
1
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Playfield Magnet Processor/Driver Schematic & Theory of Operation

Bl

Theory of Operation

The Magnet Processor Board operates the playfield electromagnets in a bidirectional manner; that is, the coil
operates both as a sensor and a magnet.

There are three main modes of operation for each channel. The modes are:

e 1. Detect the ball
e 2. Grab the ball
* 3. Hold and Detect the ball

The board cannot "grab" {full-power on) and "detect" (indicate that the ball is within it's field) at the same time.
There are other modes of operation that involve adjusting the holding power while monitoring the relative position
of the ball to gradually release it (as in this game) or propel it or adjust the holding power to minimize over-heating
the magnet.

To detect the pinball, the coil operates in conjunction with a 2.2uF Capacitor (C13, C14) as part of a parallel
resonant LC Tank Circuit. This circuit will have a nominal frequency that is determined by a normalization routine
in the Magnet Board Sub-Processor. The main processor in the Backbox trigi;|ers this normalization routine at the
start of each ball in play by resetting the board. This insures that this nominal frequency of the LC Tank Circuit,
which will be used as the reference for subsequent magnet operations, remains as precise as possible.
Immediately on coming out of reset, the "MAG2" LED should blink twice.

Continued on the next page.



Theory of Operation Continued

|
Th inal f of tion is determined =
e nominal frequency of operation is determined by [ M
and has values typically between 700 and 800 Hz, depending on the magnetic properties of the core and bracket.
A waveform analysis technique is employed to determine this frequency as this is more practical than attempting
to filter the main +50V coil supply. So, rather than being presented with a sine wave, the technician will note a

complex waveform like this: . n

_,_ﬁj—\—/—l—\ﬁ’—[‘\—/—

This is an example of the Detect Waveform, which is used briefly during normalization and during Detect Mode.
Parts of it are also buried in more complex waveforms like the ones employed in Hold and Detect Mode, and the

monitored-release mode that walks the ball off the right of the Magna Disc (Twister) after a skill-shot. The
waveform is synchronous to the line, 60Hz or 50Hz - the initial rise coresponds to a point a few degrees before

the each peak, as monitored

by the input from the 9v AC su

ly on J1 Pin-12. This charges the 2.2uF Cap. with a

very narrow pulse from the main driver. The Cap. then discharges through the coil at a rate determined by the
vector sum of the reactive elements in the circuit. If a pinball is within the electromagnet coil's field, it will change
the relative permeability of the field slightly, and result in a slightly longer discharge to the -7.5v level shown.

The negative voltage is a consequence of the zener diode (D13, D14) and fast-recovery diode (D9, D1 ﬂalthat form

a negative clip limiter to (p

under-damping resistor
negative-half of the

cycle. The

positive half of the cycle is less dam

revent destruction of the drive transistor (Q9, Q10) and work in conjunction wit
29, R30) to provide a smoothly damped waveform that dissipates energy quickly on the
ped to insure accurate reads to the zero-cross

the

int read by a DC-isolated charge-pump circuit (D3, D4, D5, D6, C5, C6, Q5, Q6, R15, R16, R23, R24). Output
rom this circuit to the microcontroller (U1) provides the reference to determine the slope values associated with a
Tank Circuit de-tuned by the pinball.

Grab Mode simply drives the magnet full on without detection, and Hold and Detect Mode applies pulse-width
modulated power to the magnet and runs the detect routine during the "off" portions of the waveform. In the latter
mode, data concerning the ball is fed back to the main processor through switch matrix drives (Q1, Q2, D1, D2).
The main processor controlls the Magnet Board via the enables on J1-8, 10.

Playfield Magnet Processor/Driver Board Parts

ITEM QTY REF-DESGINATOR DESC.MFR. ITEM QTY REF-DESGINATOR DESC.MFR.
RESISTORS DIODES
1 B R1-R6 22K 1/4W 21 7 D1-D6,015 14004
2 2 R7-Ra 330 1/4W 22 2 07-D8 &4 100V
3 5 R9-R13 47K 1/4W (Faslt Diodes Inc, 6A1 oreqv.)
4 3 R14-R16 100K 1/4W 23 2 De-010 SA 100V
5 2 R17-R18 100 1/4W {Fast Diodes Inc. FR302
-] 2 R18-H20 3.3K 1/4W or eqv.)
T 2 R21-R22 560 3w 24 2 D11-Dnz2 JaViw
8 2 RZ3-R24 33K 1/4W (Zenar 1N4T752)
g 2 R25-H26 47 1/4W 25 2 D14-D15 6.8V 5W
10 2 R27-R28 10 1/4W (TVS Zener Gen. InsL
11 2 R29-R30 160 5W 1.5KE&.BA or aqv.)
12 1 A3 33 1/4W 26 2 D16-D17 T1 3/4
13 1 R32 820 1/4W (Red Diffused LED)
CAPACITORS TRANSISTORS
14 1 1 220uF 6.3V 27 2 Q1-02 2N3504
Rad Elec Panasonic 28 2 Q3-04 25551
CE-A0JU221 or eqv.) 28 2 Q506 2MN3006
15 & C2-Cé AuF 25V a0 2 Q78 TIP32C
(Axial Cer) ay 2 Qg-Q10 TIP36C
16 2 C15-C16 D1uF 25V
(Axial Cer) MISCELLANEOQUS
17 2 C7-Cs 100uF 100V
Rad Elec Panasonic 3z 1 x BMHZ
CE-AZ2AU101 or eqv.) {Ceramic Res, w/ InL. Caps)
18 4 Cca-ci2 JuF 100V 33 1 L (PIC18C54-HS/P
Axial Ce Microchip OTP MCR.)
19 2 C13-C14 2uF 100 34 1 SOCKET 18-Fin Dip Sockel, (300" w.
(MPQ Poly Panasonic a5 1 J1 15 X . 156" (Male Lockin A
ECQ-E1225K or eqv.) 35 2 J2-J3 3 X .158" (Male Locking Hdr)
20 1 C17 O1uF 25V I 2 HEATSINKS EGAG (23648 oreqv.)
(Axial Cer) 38 2 sels SOT-83 Sil Pads, Heat-Sink Scraws,
Muts, Washars
Playfield Section 5 TWISTER
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Trough Up-Kicker OPTO
Theory of Operation & Schematic

Theory of Operation

As light from the Transmitter falls on the Receiver LED, it generates a Positive Bias Voltage (0.7v to 1.5v) which is
applied to the gate of @1, tuming Q1 off. When Q1 is heh? off, no current flows through Q2's Base, the transistor
is off acting as an OPEN SWITCH. When the light is interrupted (BLOCKED) R1 bleeds the gate voltage off of Q1
allowing it to conduct, switching Q2 on, which acts as a CLOSED SWITCH.

Fig. 1

TAKE NOTE:
LED MT5000UR
(Ultra Brighl Red)

Sega Pinball Part W2

165-5100-00

520-5124-00 520-5125-00 = - Light
Transmitter Beceiver =
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 (Refer to
Schematic Drawing Fig. 1 above). It should read approximately 0.8 - 1.2v DC.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B (Refer to
Schematic Drawing Fig. 1 above). It should read approximately 0.0 - 0.1v DC.

2. Oscilloscop Test (indicates normal operating condition):

+

W A. OPEN OPTO (Light Falling on LED) = SWITCH
OPEN. Place Scope lead at Pin-1 of OPTO Rec.
goard wﬁg Scope «leur;;d_lgéj A{%?fe Fig. 1). r'g]e
[ cope should display a +5v as shown in
0 o F'Ig.p-EEA. Wave Form Diagram,.

Fig. 2A

s

+5v

B. CLOSED OPTO (Light Blocked) = SWITCH
Fia. 2B CLOSED. Place Scope lead at Pin-1 of OPTO
1g. Rec. Board with Scope Grounded (See FE;. 1).
— The Scope should display a PULSE STREA
indicating Q2 has switched "On" as shown in

]i
r.

Ak Fig. 2B, Wave Form Diagram. This is your Switch
Tl = Switch Read Period Drive Pulse.

3. Bench Test (See Fig. 3 Below):

Disconnect the OPTO Transmitter / Receiver Board from the circuit. Connect one side of a 560W Pull-up Resistor
to Pin-1 of the OPTO Receiver Bd.

and the other side of the resistor to +5y

a 5v DC source. Connect Pin-2 to Fi 3

GND. Connect a +5v DC source Ig. —
to Pin-1 of the Transmitter & GND

to Pin-2. Align with the Receiver 1

OPTO approx. 3" distance. Using +5y [EH
your Volt-Meter or an Oscilloscope,

maonitor Pin-1 while BLOCKING — 0PTO

and UNBLOCKING the BEAM e % ’ Rec i
from the Trans. The output will be i s < ' OPEN
approx, +5v DC when the BEAM 9

IS NOT BLOCKED and approx. @v  gyn |D—‘|

when the BEAM IS BLOCKED. BLOCKED Qv




Single Trough OPTO Alignment/ Test

When a working OPTO is installed and connected in a game, the transmitter should light when the power is

switched on. With the playfield in Service Position #1 [piarﬁeld pulled forward resting on the playfield sulpznixnrt
brackets) and the game on, the light should show up as a "RED BRIGHT RING" through the back of the Receiver

Board around the Receiver LED (See Fig. 1). With the game in Switch Test Mode, Iiftingvthe Trough Plunger with
a ﬁngertif should block the Beam and cause the Switch Positon to trigger (See Fig. EEI. iew Fig. 3a & 3bfora
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

View facing trough Lift plunger to check

(with playfield in Service Position #1) switch as shown.

Sectional view from right

Fig. 3a Fig. 3b
—_— — —  —
Light Path
o AN " )
‘ alignment) | Receiver = <= Transmitter
S
IMPORTANT

If replacement of LED is required, insure that is mounted correctly before and after soldering (See Fig. 4a & 4b).

Correct Incorrect
Position Position
Playfield Section 5 TWISTER
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Playfield Switch Diagram
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Section 5

Chapter 3 of 4

Cabinet Wiring

Transformer Power Wiring Diagram

Cabinet
Wiring
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Cabinet/Coin Door Wiring Diagram
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Chapter 4 of 4

Printed Circuit Boards (PCBs)

Dot Matrix & Controller Board Combined Display Connections

CNZ2
BLK -, 4—GROUND
KEY e . 4 KEY
RED : T +5VDC
a4
BUSY STAT 3 o(o0
STAT 2 STAT 1 olo
STATO NOTUSED |0{0
RESET STROBE |olo|%
DATA7 |DATAS |0]|0| %
DATAS |DATA4 (00O &
DATA3 [DATA2 |0f0] - Z
paTAl _|patao  lololo
SWITCHS8 | SWTICH 7 |olol &
SWITCH 6 | SWITCHS o] o] =
SWITCH4 [ swiTCH3 |00
SWITCH?2 | SWITCH1 |of o
NOTUSED| NOTUSED |0] O
 NOTUSED | NOTUSED [0] 0| %
GROUND | PIX CLOCK [0] 0| O _ 520-5055-00
GROUND | COL LATCH| O[O ?_5
GROUND | ROW COCK|(0 | 0| O
GROUND | ROWDATAO| 0| B
GROUND | DISPLAYENABLE| 0| O] =
e
NOTUSED | NOTUSED | 0| 0]
GROUND | SER.DATA| 0| 0|
GROUND | PX CLOCK |0{ 0| U
crounp [coLaiciolol . & DOT MAIRIX BOARD
GROUND | ROWaCXK| ol o o
GROUND | ROWDATAID| 0] 3 520-5052-00
SROUND | DISPLAYENABLE| 0| 0) =
VIO/YEL | . +68VDC
BLU : +12VDC
RED il +5VDC
BLK i GROUND _
YEL . GROUND =S
KEY ' KEY
GRY/YEL | , —98VDC
YEL/BLK —110VDC
__YE K
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Display Controller Board Schematic
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Display Controller Board Component Layout & Parts

oMz ::::T G an L Tan SIS Fan ML Ve - !
cNa
1 3 Ue™= ug o i1 rRe L L 2
c ce =]
o Bl 2 i - O~ HO-
O U3 ;] <= )~ o SR
- - = = e I G- M-
L P o B ﬂ e gz,_D_ o caau_C}_ caT
c o = K
5 - = Y i €10 c4n L
— oy (v +] - R4
g S o - ] ] —% o - -
O~ e 4 3 B e CEO- OO
— ur e oh m M i EJ}_{:},‘ GE‘LD"'
Ut c18 iz rit b c Il |
— = o] rizl__ = o | A
= Ut o w = S = | R
M K A g =
g ﬁ ~ uis ':T:' "#‘4 5 L R I
w RI3 :
. e ROM 0 ROM 1 = ol mel 3
ct — (1] vy R WN | IM o) RHG
o D || R26
- RAM | me— b > ~C o~
Uz c1 €25 b i B Che
S LT o o T, O B 126 [
; K ﬁ w2 ﬁ ﬁ u1E [ LHE [ E ‘_g
s g |3 | S | gl Rl B e
= o = s i w
i N 2 | it
~pm3e 5 5 B 2=
3 FE1 rd _ T L
s O T staRm = o
BiREALL e 520-5055-00

ITEM QTY PARTNUMBER REF-DESIGNATOR DESCRIPTION

1 2 Note: U2 U14 32-PIN SOCKET

2 1 0] 32K X B STATIC RAM (62256L-10PC)

3 1 Part Numbers U1 E6BBO9E

4 1 are not yet Ua EB B45

5 1 availabla, 15 TAHCTOO

i 1 U1 T4HCT240

7 1 745151

B 4 U3 U4 Us U7 157

9 1 T4L.5163A

10 2 Uz, uto 4[5

11 1 U1 745374

12 2 Ui3 uzo 74L574

13 1 Uis EALIE'L;& 15CN

14 1 ug AL1684 (25C

15 23 C7 C8COC10C11 C13C14C15C16C17 C18C19 .1 mF (104) AXIAL CER. CAP
C20 C21 C22 C23 C24 C25 C26 Ca4 C35 C43 C52

16 9 =] 100K OHM 1/4 W G.F. RES. 5%

i7 15 E}?FIE R3R4 A5 A R7Y A2 R10A12 R14 R15 R16

I El%man 3 24 25 ROT STUREED O-F RES. 5%

20 21 C1 c 54 cs H%z? r:zs czs cau C31C32C33 470 §T4r1 AXIAL CER. CAP
C36 G3 C46 C47 (c OT STUFFED)

21 2 FE1 %3 cso 051 GE FEFtH TE 74300118

23 C12 GUP 25\ GAB (RADI LE]L'.C'.?

23 1 CN3 1:3-PI DUAL ROW .1 HDFt

24 1 Ch2 3-PIN KK-156 DGNN ﬁ oﬁ

25 1 G 7-PIN DUAL ROW .1° HDR -:: N.

%? a %1 EMhz CIUOF%E OSCILLATOR

28 1 Uiz U4 I%I:—)M (U4 NOT STUFFED)
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Display Power Supply Board Component Layout & Parts

PINBALL. INC;

VR1 Q RB L
05

C6 = D6 c7
o~ ) o2 -~

Ao SEGA
T

CN1 ™ -f@ - Ola—o>-mo T
% i o |
o |8 i o)
¥ — o M8 ;
o O p4 = ©
" N L D e |
S Ol PHa- ﬂ ML ” d.—j

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
1 1 Note: F1 S.B. 0.54
2 2 Q3 04 HEATSIMNKS - AAVID #563002
3 2 Part Numbers c2 1 200V 150uF RADIAL LYTIC
4 4 are nol yat R10R9 RS R4 1/2W 1.5K
5 2 yet availalbe, R7 B6 1/2W 330K
3] 2 A2 Ra W 47K
T 1 R1 5W 130
8 1 RBe W 2K
9 2 D3 D4 3.8Y 5228
10 1 Bg B8Y 4760A
11 1 100V 4764
12 | D7 13V 4743
13 1 Q1 MPSASZ
14 1 Q2 MPSA42
15 3 Cac4C7T EODE"'.I' 0.1uF CERAMIC DISK
16 1 Q4 MJE15031
17 2 QSgE MJE15030
18 2 G5 C6 25V Z2uF RADIAL LYTIC
19 1 VR1 TB12CT
20 1 CN2 8pkk 156 (PIN3=KEY)
21 2 D1 D2 140
22 1 CN1 TPKEK156E {F_:_NS: KEY)
23 2 Q3 Q4 632 KEY N
24 2 Q3 04 632 X 3/8 SCREW
25 2 F1 FUSECLIPS
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I/O Power Driver Board Theory of Operation

5V Supply:

An AC voltage of agpmximate[ 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 11VDC which is inserted into
a linear voltage regulator for the output of 5VDC. This 5V regulated vnﬂ:fudge can be adjusted by potentiometer
R116 the voltage should be set to 5.00V. Besides powering the I/O Board the regulated 5 volts supplies power to
the CPU & Sound Board Gas Plasma Display and Plasma Controller Board. Power for these devices comes off
the I/O Board on [J16-(4-8)).

+5 412 450V +18V +20V LED Indicators:

These DC voltages are derived on the I/O board by rectification and filtering. Each has a LED indicating that
power is being supplied to each of these voltage sources. The -12V sugply comes from the same transformer
winding as the +12V thus it does not have a led indicator. ** Note that the +50V &+20V power sources are turned
off by the interlock switches when the coin door is open.

LED  Supply Voltage LED  Supply Voltage
L2 +5 y B L200 -I-Eﬂ'?v B
L201  +50V L202 +18V
L203 +12V

Reset Circuitry:

The /O will reset in three cases:
1. The CPU is in reset. The CPU'’s reset signal is fed into the I/O through connector J1 and forces the /O into
reset,
2. The 5V supply has fallen bellow 4.75V.
3. The watchdog is not being fed by the scanning of the light matrix. More specifically pin 19 of U8 must be
tnggr[n%nnce evejy 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 5VDC is below 4,75V or the CPU
board is holding the I/O in reset, If the LED is flashin? this means that the watchdog is not being feed by the CPU
board and the |/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
/O Board. A low voltage indicates that it is in reset this will turn off all Solenocid drivers Flash Lamps Lamp Matrix
Driver?{éﬁuixiliary Qutputs and Flipper Qutputs. 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 (1 of 8 decoder). Both of these must be in operation for the /O
Board to function properly.

Solenoid 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 20M10L 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-H16 (see note
1). This will apply 3.4V to the gate of the MOSFET transistor thus switching it on. J7 & J& each are a bank of 8
low side driver for driving lamps or other lower current solenoids. 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.
** R1 controls Q1 and R2 controls Q etc...

Augxiliary In & Out: o
J2 8 CMOS Qutputs sometimes used for a printer interface.
J3 8 CMOS Inputs general purpose inputs.

Lamp Matrix:

Ji1z l'li:.as 10 low side drivers for the lamp strobes which consist of 19N06L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the /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. 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 8VAC switched on and off by a relay on the /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 6VAC source.



1/0 Power Driver Board Schematic (Sheet 1 of 5)
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I/O Power Driver Board Schematic (Sheet 2 of 5)
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I/0 Power Driver Board Schematic (Sheet 3 of 5)
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I/0 Power Driver Board Schematic (Sheet 4 of 5)
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I/0 Power Driver Board Schematic (Sheet 5 of 5)
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I/O Power Driver Board Component Layout
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I/0 Power Driver Board Parts
PART NUMBER REF-DESIGNATOR

ITEM aTyY
1 16
2 22
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Printed Circuit
Boards (PCBs)

Mote:

Part Numbers
are not yet
availabla.

R15R14 R13 R12 RN

10 R209
R21 R22 R23 R24

R40
F238 R239 R240 A241 H242 H42 B4
He4 B72 A73 R74 R75 R76 R71 R70 'hﬁg R&8

66 RE5
EB'IDEHQE H94 Ros R98 R100 R102 R104

A221 A220 R222 B223 R224 R225 R226 R227
A254 A248 A249 H250 R251 R232 R246 R247
R245 R233 R234 R235 R230 R231 R228 R229 A302

g2 E%ﬁl F263 R264 R265 R266 A267 H268
7 ARS8 A59 RB0 Re1A252 R253 R256 H270 R49
?;EEEEHEE R54 R53 A52 A51 RS0 R255 R300
U4 U18 U2 U1 U200 U3 U201 U206

o
]

18 R216
F24 F25 F26 F27 FE FO F7

2
F2o F21F28
J15

J16
U210
Q200
caz

202 U203
Q41 033 Q34 035 Q36 Q37 Q38 039 Q40 Q42
L:}zéaa L202 L204 200 L2 L201

R116
Q23 Q22 Q21 020 Q19 Q18 026 Q27 Q28 Q29
ggg Q31 Q32 Q17 Q25 Q24

c29
HELAY

J5

Lz2os

J4

U204 U205
C26

19
EF\‘DGZ'D BRDG3 EFIDgzi BRDGE BERDG21
208 222 D226 52010220 D223 D227 D224

222 Bi’ﬂﬁ BEEH BEGE D203 D204 D205 D206
207 D209 D210 D211 D212 D213 D214 D215 D228
D217 D218 D229
TPL3TPL1

CHG

1I7UsUsU4 3z 1o

| S .
ke
=fhy =

KING

b b D
FEOZ IR
-~z

c
—
w

Section 5
Chapter 4

=]
R3 R200 R201H202 FIEQ%ZF‘.EGJ- R=205 R206 R207
013 A1

DESCRIPTION
100V 104 (0.1uF)
471 (470pF) AXIAL CAP
(Cao 11 Not Stuffed)
103 (0.01uF)
221 (220
ot mﬂgrii:}
104 (0.1uF})
20N10L
22K

G620

30K

100

6.8K

Mot Stuffed

1K 1/4 W REST. (R228—R235
Mot Stuifed)

47K 1/4W RESISTOR

220K 1/4W RESISTOR
%?&( 1/4W RES. (R252 Not Stuffed)

330
T4HCT273 (U200 Mot Stuffed)
Mot Stuifed

O 0 00
SOa%
[i=3
=
az
o
=
?ﬂ
5
3

S
Ro

F RADIAL LYTI
.L% DUAL ROW HE&'EJEF!
(U202 Not Stuffed)

BSESY

SolBoZlv

P r*gﬁ
mr

D
KK156 (PIN 4=KE
DHElul FCST Y

283
o

}iﬂl‘u’ lgﬂuF RADIAL LYTIC
35V 4700uF RADIAL LYTIC
FRL2640024/02CK RELAY

74L5138
500V .1UF CERAMIC DISK
338K

B3501
25V 15000uF RADIAL LYTIC
1N4148
1N4004 (D216 Not Stuffed
TE& FEEH‘E‘I‘ LOOPS )

10PKK133 (PIN S=KEY)
No2MN
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CPU/Sound Board Theory of Operation

CPU Section:
The CPU is a 68BOSE (U209) with up to 8Mbytes of CPU code SEHEEE (U210). The CPU code is bank selected by
the use of U211and each bank consists of 16Kbytes. 8Kbytes of RAM (U21 2) 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 which have a
test point VB to check the bane&vnﬂage status. The write protecied 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 CNB-12 and is fed into the address decoding PAL U213. Vﬁ‘hen this memory protect signal
is low writes to the protected RAM area are prohibited. Address decoding for the system is acmmphsﬁad 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 GPU board & 1/O board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal used to
feed the watchdog comes from the EPROM bank select signal used to load U211. The CPU has a timer interrupt
used as a heartbeat for the system this signal comes from counter U2. The clock for this counter is the CPU Q
clock. Clearing the timer interrupt is done by reading the DIP switch. The timer interrupt can be observed at test
point FIRQ. In normal operation "FIRQ" should be toggling at a rate of 976Hz.

The I/O interface CN1 is buffered by 2 HC245 chips. The CPU's reset line is buffered by Q10 and fed over ta the
EQ through CN1. An I/O strobe signal is feed through CN1-15 and is used to notify the I/O that a valid address is
eing sent.

Switches:

The switch-matrix consists of 8 2N3904 transistors which pull one of eight stobes low to activate a single column
of switches. The switch return signals are fed into CN7 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 closer. If false switches are
appearing check that none of the 2N3904 transistors are permanently pulling the strobe line low. Only one strobe
from CN5 should be low at any time. CN6 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 Iplasr‘na controller is Bbits wide. There are separate input and
output busses. The input bus from the plasma controller to the CPU comes in on [CN8-(3-10)] and is fed into
U200 for input to the CPU's data bus. Data going out to the controller comes from the CPU'’s data bus 1hmu‘gh
U201 and onto [CNB-(11-18)]. Status back from the plasma comes in on [CN8-{22-26)]and is fed into U202 for
input to the CPU's data bus. Two control signals that go out to the plasma controller are PRES (Plasma Reset)
and PSTB (Plasma Strobe). Plasma Reset is software controllable through U216/B and also has a test point
‘Plasma Reset". The Plasma Strobe signal to the controller is generated from U216/A and is used to latch data
into the plasma controller,

Sound Section:

The audio section consists of a BSMT sound chip U2 Sound EPROMs (U17 U21 U36 U37) 68B0SE U6 and
Sound Code EPROM U7. The BSMT latches sound EPROM addresses in U13 & U12 for output to the Sound
EPROMSs. Sound Data from the EPROMs is read through U189 to the BSMT. The EPROMs are bank selected by
uz22. When the BEMT has sound data to be plaged out to the speakers it loads 16 bits into a 16 bit shift register
made up of U24 & U23, The data stream from the shift register is serially shifted into a stereo 16 bit Digital to
Analog Converter (DAC). When the system is operating properly the ws(word select) input of the DAC will be
toggling. The ws input is used to latch the right and left channel sound data into the DAC. If the ws line is not
oscillating no analog signal will come out of the DAC. The DAC outputs are a controlled current source. These
outputs are converted to a voltage by an operational amplifier U30 to form the analog signal. Test points AOR and
ADE are the outputs of the operational amplifier. These outputs are then fed directly into three power amplifiers
(TDA2030A) or optionally into an analog volume control chip U35 for a potentiometer volume control. The analog
section has its own +5V & -5V derived from VR1 & VR2. These separate supply voltages are for the DAC U26
Operational Amplifier U30 and analog volume control U35.

Sound calls are made from the CPU's 68B0O9E U200 to the sound section by latching data into U5. The sound
section's CPU 68BOYE (U8) reads in this data and handles the interfacing to the BSMT.

Other Test Points: )
E & Q - The CPU signals for both 68B0OSE processors. Should be at 2Mhz with Q leading E by 500 nsec.

24Mhz - The oscillator used for the BSMT & derivation of E & Q.

SND-FIRQ - The sound sections CPU interupt,
6Mhz - This clock is generated internally on the BSMT and is used for shifting the data samples into th DAC.
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CPU/Sound Board Schematic (Sheet 1 of 3)
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CPU/Sound Board Schematic (Sheet 2 of 3)
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CPU/Sound Board Schematic (Sheet 3 of 3)
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CPU/Sound Board Component Layout
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CPU/Sound Board Parts
ITEM aTy PART NUMBER REF-DESIGNATOR

1 1 MNote: VR2
2 5 H13 R24 R21 R12 R19 R22
3 2 Part Mumbers R111 R103 R107
4 38 ara not yet B4 A3 B2 H1 H113 H306 B301 R302 R303 R305
available. B304 H299 R296 H298 R297 R247 R248 R249
R251 A250 R246 A245 B244 R266 R267 H265
H264 B263 R228 R227 R226 R225 R224 R200
R201 B202 B203 R204 R205 K206 R207 R262
F261 R409 R413
5 B14 B104 R110 R102 100 R106 R9
6 20 A15 A8 R241 R240 R23
R238 R237 EEGG a5 R278 R279 R280
HZ81 H282 2H33 RZ285 AZ86 R284 R412
7 4 A25 R17T R16 B112
] 1 R7
9 2 H105 B101 R109
10 9 R108 R294 R293 Reaz2
%9;_ R290 A283 R28R R287
1 1 g
12 12 R311 R310 HEDWGEI A308 A200 R313 R316
%1 5 Batd WX
13 15 95 R229 230 R231
R232 A233 B215 R214 B213 R212 B211 B210
gi?g Eﬁg E‘ﬂg R422 R421 R420 R4192 R418
14 11 R223 R222 R221 R220 R219 A218 R217 R216
R243 R242 R400
15 16 R408 B407 R406 R405 R404 R403 B402 B401
R430 R429 R423 R427 R426 R425 R424 R423
16 2 A411 R410
17 1 )
18 1 U7
19 1 Ch4
20 1 RES
21 5 37 U36 Uz21 U17 U210
22 2 Uz4 U23
23 4 CIe CTRCTICTT
24 4 C59 C101 C108 C115 C40
25 2 C100 C107 G114
26 2 C102 C104 C109 C112
27 1 C409
28 1 L35
29 1 C30
30 1 L34
k3| 1 WEL:
32 6 U1 U12 W13 U5 Uzi1uUs
. i
a5 G W2 Wa W1 W4 W5 'We
a6 2 CB1 G311
arF 2 C10 G358
a8 2 C1i6 G112
39 1 CM2
& 08
42 3 U119 U200 U213
43 5 27 U1 Uzs5 Ue U215
44 3 C29 37 C51
45 79 C2C12C13C14 013{32{1 C1C42 C24 C32 C28 C43
C16 G102 C23 C27 Ce2 C36 Cg! C26 C30 C47
C105 C120 C44 C46 C34 C25 C4 C19 CB C41 C40
C3C33CaC38C18C108 C45CT C11B C110C122
C124 G113 C123 C5 C117 C111 C125 C290 G289
Cmc C e )
C255 C2vd 8232 C291 C407 C406 C405 C404
C400 C402 C401 C402 G102 C103
4G 1 ci121
47 4 C48
48 41 C270 C269 C268 C267 C271 C265 C266 C262
C261 C2680 C259 C263 C256 C257 C258 C249
C248 C247 C254 C250 G251 G252 G220 G218
C21e G217 C216 C215 G213 G212 G211 G210
208 0 C201 G202 C203 G205 C206
C207 G230 C229 C253 G214 G204 C264 C408
49 8 C221 C222 G223 G225 G226 C227 C228 G224 C408
20 1 CN3
B 2 U39 U1
EE E Béu[?lmgﬂ%z D102 D104 D101 D105 D102 D3
55 8 D407 Bma D405 D404 D403 D402 D401 D400 D202
56 3] FE& FB4 FBS FB2 FB1 FB3
ST 1 VR1
58 2 U102 U100 U101
59 1 k26
6a 1 SW200

THIS PARTS LIST IS CONTINUED ON THE NEXT PAGE.

Printed Circuit Section 5
Boards (PCBs) Chapter 4

DESCRIPTION

7805
100K 1/4W RES. gﬂﬂ Mot Stuffed)
1K 1/4W RES. (R103 Not Stuffed)
10K1/4W RES.

(R200-R207 R409 R413 Not Stulfed)

22K1/4W RES. (R100 R102 Not Stuffed)
1K 1/4W RES.

2.2K

1.5K

3;%( 1/4W RES. (R101 Mot Stuffed)

330
Q

220K 1/4W BES.

{R208—R215 Not Stuffed)

4.7K 1/4W RES.

560

3.3K 1/4W RES.

74LS163

27512

FPKK156 é_;l-:‘hus:x EY)

DO NOT FF

27C040

74L5165

25V 10uF BADIAL LYTIC

25y 22uF RADIAL LYTIC (C101 Not Stutfed
22 Lo A e e NS
1 \.L 12325”9': Fmg LALLl?TIC i
16V 1000uF RADIAL LYTIC

74504

74ALS129

7415374

74HC4020

745240

0
25V 470uF RADIAL L‘f"[ilc

I

2
=]
=
<
()
™
i~

=
m
;:.TJ

104 (0.1 AL CER. CAP.
(C102'C103 C105 C106 Not Stuffed)

101 1:]0%:

222 (0. UFE

471 (470pF) CER. CAP

( 107, C©408 Not Stuffed)

103 (0.01uF)

EPKK158

TN S5y

1N40'U=; (D100 D101 Not Stutted)

1NES81
'1: Emaa (D202 Not Stuffed)

7905

TBP-EDSD‘I.I’ (U100 Not Stuffed)
TDA1543

B3F4000
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CPU/Sound Board Parts Continued
ITEM aTy PART NUMBER REF-DESIGMNATOR

Mote:

are not yot
available.

oo

=~
i8]
L R e "L b e R R R Y N e

Your Notes

Part Numbers

L201

U217 U216

Li214

U212

U209 Us

Bﬁ? BATTERY HOLDER

c
8MHZ ADOR Q AOL 24MHZ
QBEGG‘B-#DE Q6 Q7 Q8 Q1 Q2 Q10

U201 U203

HE‘?’E U206 U202 U200 U205 U208 U204
CMNE

CN7

VYBATT +5V GND2 GND1

CMNa

sWaoo

Hgﬂ‘! U400

U100 U101 U102

DESCRIPTION

9PKK16 (PIN 2<KEY)

T4HC245 (U200 Mot Stu
haizas> ! .

AAVID 531102
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Tabda Males:

APPENDIX A
Pinball Game Firmware Table

Chip Raw Chip Slze Raw
—EPROM __ Size Part M? Ver, Loc, PartN® Slze Ver, Loc. PartWN*
Laser War Teenage Mutant Ninja Turtles
cPU (256K)  985-0004-00 C5  960-5007-00 cPU } 865-0061-00  A104 BS S60-5007-00
Sound (o asall? 965-0005-00 J5 960-5007-00 CPU 58K)  965-0062-00 A104 C5  960-5007-00
Soundiois (256 965-0006-00 J& 960-5007-00 Voica 1 1M} 855-0063-00 F5/6  0960-5009-00
Sound o ;as.sxi 965-0007-00 g7 860-5007-00 Vaiee 2 1M 965-0064-00 F4/5  980-5009-00
- OR - Sound SEK)  965-0065-00 F7 960-5007-00
Sound (2586 965-0008-00 Yid 960-5007-00 Display 512K)  985-0066-00 Us  960-7001-02
Seund 1 !51 965-0009-00 5F 860-7001-02
Seund 2 512K)  ©85-0010-00 4F 860-7001-02 Batman
- CPU 128K)  965-0067-00  A1.06 BS S60-5008-00
Secret Service CPU zm(i 965.0135-00 A106 CS $60-5007-00
CPU {256 865-0011-00 A6  B5  960-5007-00 Voice 1 m{ 965-0068-00 U7 960-5010-00
CPU 256K)  985-0012.00 A6 G5 950-5007-00 Vaice 2 1 965-0069-00 U2i  950-5009-00
Voice 1 (512K)  965-0014-00 8F 960-7001-02 Seund 25EK)  265-0070-00 U7 960-5007-00
Voica 2 151 985-0015-00 4F 950-7001-02 Display (1M} 965-0071-00  A102 US  950-5009-00
Sound 965-0013-00 7F 960-5007-00
Star Trek 25th Anniversary
Torpedo Alley CPU S12K)  965-0072-00  AZ00 BS  960-7001-02
cPU zssm 965-0016-00  A021 BS 960-5007-00 Voice 1 555-0073-00 U17  960-5010-00
. CPU 965-0017-00 A2l C5  S60-5007-00 Vaica 2 M 985-0074-00 U2l 960-5010-00
3 Voice 1 512 965-0018-00 &F 960-7001-02 Sound EEK)  965-0075-00 U7 960-5007-00
g Valce 2 512 965-0020-00 4F 960-7001-02 Display M) 965-0076-00 A1.09 UE  S50-5009-00
B. Sound S65-0018-00 F 860-5007-00
%E Hook
25 Time Machine cPU 512K)  955-0077-00 A408 C5  950-7001-02
_é cPU EK)  DE5-D021-00 A02-3 BS  960-5007-00 Vaice 1 mi 965-0078-00 L7 960-5010-00
2 cpu 256K)  965-0022-00 AOZ3 C5  9B0-5007-00 Voice 2 965-0079-00 U21  960-5010-00
k- Voice 1 512K)  965-0024-00 &F 960-7001-02 Sound K)  965-0080-00 u7 960-5007-00
Eg Vaice 2 (512K)  985.0025.-00 4F 960-7001-02 Display M) 965-0081-00 A401 US  950-5009.00
4 Sound (256K)  ©65-0023-00 7F 860-5007-00
Ed Lethal Weapon 3
55 Playboy 35th Anniversary cPU 512K)  065-0082-00 A207 ©5  960-7001-02
B cru 256 965-0046-00  ADZS BS 950-5007-00 Voice 1 Mg 565-0083-00 Ui7  S80-5010-00
‘g cPU 256 965-0047-00  AD23 C5 950-5007-00 Voice 2 M 955-0084-00 U211  960-5010-00
Eﬁ Vaica 1 512 965-0049-00 6F 08E0-7001-02 Sound 256K)  965-0085-00 U7 960-5007-00
38 Volee 2 512K)  965-0050-00 4F 860-7001-02 Display ) 965-0066-00 ROM 1 960-5010-00
Ed Sound 55 965-0048-00 IF 960-5007-00 Display M) 9B5-0087-00 ROM 2 980-5010-00
g% _ Display M) 965-0087-04  AZ06 ROMO 960-5015-00
¢ ABC Monday Night Football
S5 CPU {256K)  965-0031.00 A027 BS  960-5007-00 Star Wars
25 CRU 256K 965003200 A027 C5  960-5007-00 CPU 512K}  9650112-00 A103 C5  950-7001.02
28 Voie ] 12K)  965-0034-00 6F 960-7001-02 Voice 0 m} 565-0132-00 U17  860-5015-00
5 Voice2 S12K)  955-0035-00 4F  960-7001-02 Voice 1 2 965-0133-00 U21  980-5010-00
=  Sound 256K)  085-0033-00 TF S60-5007-00 Sound 256K)  965-0131-00 U7 960-5007-00
g£c Display 2 865-0120-00  A1.04 ROMO 960-5010-00
2E Robocop Display 20 965-0121-00 A1.04 ROM1 960-5010-00
= E cPU 965.0036-00 A034 BS  BE0-5007-00 Leed on Oiepimy PCA 520-5055-00)
CPU 865-0037-00  AD34 C5 260-5007-00 OR-
I wer gm SRR T E B
= oice 2 2 8] 4 865-0122-00 A1.05 AOMO 950-5015-00
ig Sound 1256 965-0033-00 7F  960-5007-00 - Dispiay PCB 520-5055-01)
=
£ Phantomof the Opera w0 sse 55 ssosarc  FOCKY & BUllWinKle & Friends
56 965-002 2 CPU 512K)  965-0138-00 A130 ©5  960-TO01-02
cPU Fﬁﬁﬂ 865-0027-00  AD3-2 C5  980-5007-00 Vaice 0 4M! 965-0139-00 U17  960-5015-00
55 Voo 865-0029-00 BE  950-7001.02 Volca 1 955-0140-00 Uzl 260-5010-00
z Voice2 512 965-0030-00 4F  960-7001-02 Sound 256K  965-0141-00 U7  560-5007-00
'EE Sound SEK S$65-0028-00 7F 860-5007-00 Display M) S55-0142-00 A130 EOMO S60-5015-00
EE Back to the Futara Jurassic Park
g CPU 965-0041-00  SA-2 BS  960-5007-00 cPU 51 865-0143-00 A510 C5  §60-7001-02
ig CPU 865-0042-00  SA-2 C5  960-5007-00 Voice 0 " 965-0144-00 U17  980-5015-00
E. Vo] 15‘ 965-0044-00 6F  960-7001-02 Voice 1 oM 965-0145-00 U21  960-5010-00
28 Voo 2 965-0045-00 4F  960-7001-02 Sound 95EK)  965-0146-00 U7 980-5007-00
£% Sound 565-0043-00 7F  B60-5007-00 Diisplay M) 965-0147-00  AS10 ROMO 960-5015-00
EE The Eimpsnna RS " Last Action Hero
5 CPU 256K, 065-0051-00 3 F60-5007- cPU 51 965-0148-00  A11Z C5 860-7001-02
‘.E CPU 256 965-0052-00 AD2T C5 960-5007-00 Vokce O mﬁK} 965-0149-00 w7 B80-5015-00
Voloe 1 51 965-0054-00 &6F 260-7001-02 Voica 1 o) 965-0150-00 Lzt S50-5010-00
Voice 2 512 965-0055-00 4F 260-7001-02 Sound 256K)  B65-0151-00 U7 960-5007-00
%: Sound 256 965-0053-00 7F 960-5007- Display M) 9650152.00 A106 ROMO 9850-5015-00
2
%é cgﬁﬁkpﬂim i Tales from the Crypt
e 965-0056-00  Al- 360-3007-00 512 965-0157- 00 G5 960-T001-02
%, CPU Sﬂm 965-0134-00 AT CS 960-5007-00 EE:,L o 4N N m-msaﬁ - U17  960-5015-00
32 Voico 1 1M 265-0057-00 F7 460-5005-00 Voice 1 M} 065-0155-00 U221 960-5010-00
P Der g Eame Fi  250.5007.00 Scund K @eoie000 U7 o Sou8002-00
oun 9 -
Eg Display 512:8 965-0060-00 CP80 US  960-7001-02 Ewphy NG sedleEel:  Asd: hole 01500
.!'E'
£
£ Table continued on the next page.
E?I‘E
TW[STEH Pinball Game Appendix

]



APPENDIX A

Pinball Game Firmware Table

Chip Raw Chip Raw

_EFROM Slze Part N° Ver, Loc, Parth® = _HOM Size _ Parti? Ver, Loc. FartMe
The Who's Tommy Golden Eye

CPU 12K)  985-0162-00 A4.00 C5 960-7001-02 CPU / Sound Board:

Voica 1 g:.l 965-0165-00 U7 860-5015-00 Gama ROM (1M 965-0214-42  A402 U210

Voies 2 Ahd B65-0166-00 uzi 960-5015-00 Voice 1 4 965-0215-42 U1y nfa

Voica 3 iw 965-0167-00 U36  960-5015-00 Voice 2 40 065-0216-42 uU21  na

Veice 4 M 965-0158-00 Us7  960-5015-00 Sound 12K 965-0217-42 u7 960-7001-02

Seund 12K) 965-0164-00 uz 960-TO01-02 Display Controller Board:

Display 4M) BE5-0163-00  A4.00 ROMO 960-5015-00 Display {4} 965-0216-42  A402 ROMO 850-5015-00
WWF Royal Rumble Twister

CPU 512K) 965-0169-00 AlDE C5 960-7001-02 CPU / Sound Board: 3

Vioice 1 40 965-0172-00 7 960-5015-00 Game ROM 1M} 965-0219-41 E U210 960-5009-00

Yoice 2 4M 265-0173-00 U2l 960-5015-00 Voice 1 !-u.i S65-0220-41 = Ui?7  nia {n_;_tmkad}

Vaiee 3 4B 965-0174-00 U3s  960-5015-00 Sound 512K)  965-0221-41 g u7 960-7001-02

Sound 512K)  965-0171-00 u7 9B0-T001-02 Display Controller Board: =

Display M) 865-0170-00  A1.02 ROMO 950-5015-00 Display {4M) 965-0222-41 z ROMD 960-5015-00
Guns N' Roses

cPU (512K) 965017500 A300 C5  960-7001-02

Voice 1 4 965-0178-00 U7 960-5015-00

Voica 2 iﬂ.‘l 965-0179-00 uz1 960-5015-00

Voice 3 965-0180-00 Uss  960-5015-00

Vaice 4 4M 965-0181-00 Us7  960-5015-00

Sound 512K)  965-0177-00 U7 960-7001-02

Display AN} 9E5-0176-00  A300 FAOMO 360-5015-00
Maverick

CPU 512K) 965018200 A404 C5  960-7001-02

Vaice 1 4 965-0186-00 N7 960-5015-00

Vaica 2 ah 965-0187-00 Uz1  960-5015-00

Vaice 3 4 965-0187-01 U3s  960-5015-00

Sound 512K)  965-D185-00 U7 860-7001-02

Display® 4M{ 965-0183-00  A401 ROMO 950-5015-00

Display™ 40 065-0184-00  A401 ROM3 960-5015-00
Mary Shelley's Frankenstein

CPU {(512K)  955-0188-00 A1.03 C5  960-7001-02

Voice 1 {and 965-0192-00 U1z 960-5015-00

Voice 2 H-'Il 965-0193-00 uz1 960-5015-00

Voica 3 Lt} 965-0194-00 L35 960-5015-00

Sound (512K)  965-0191-00 u7 S60-7001-02

Display® {44'-1; 965-01859-00 A103 ROMO 960-5015-00

Display® 4N 965-0190-00  A1.03 ROM3 980-5015-00
Baywatch

CPU 512K) 965-0155-00 A401 G5 S60-7001-02

Voice 1 4 565-0156-00 U17  960-5015-00

Vioice 2 4M 965-0197-00 u21 960-5015-00

Vigicn 3 Correction Note: 2WM/U36 was not used in this m&g‘]

Sound 512K} 965-0129-00 U7 T001-02

Display” 40 965-0200-00 A401 ROMO 960-5015-00

Display® Y] 965-0201-00  A401 ROM3 960-5015-00
Batman Forever

CFPU S12K)  955-0202-00  A302 C5 960-T001-02

Vokca 1 !ﬂp 965-0203-00 U17  960-5015-00

Voice 2 M) 965-0204-00 Uzl 960-5015-00

Sound 512K)  965-0205-00 u7 960-7001-02

Display” iﬂM 965-0206-00 A300 ROMO 960-5015-00

Display™ A 965-0207-00 A300 ROM3 960-5015-00

New Board System Starts Here

Chlp Raw

—HOM Slze Part N° Ver, Loc. ParlN®
Apollo 13

CPU [ Sound Board:

Game ROM (1M S65-0208-00  A400 U210 960-5008-00

Voica 1 40 965-0209-00 7 nfa (masked

Vaiee 2 aM) 565-0210-00 U21  nia (masked

Violes 3 M) 965-0211-00 U3  nfa (masked

Sound (512K}  9B5-0212-00 ur 860-7001-02

Display Controller Board:

Display [4M) 965.0213-00 A401 FAOMO 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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APPENDIX B
Semi-Conductors / Integrated Circuits / Relays Cross-Reference Table

Table 1 SEGA PINBALL Radio Shack®  RCA®
Diodes Source N¢ Part N° NTE N¢ i Part N2 Part N°
Rectification, Blocking and/or Dampening & = =l
Diode 1MN4001 112-5001-00 NTE5S52 ECG552 | -—-—- SK9000
Diocde 1N4004 112-5003-00 NTE118 ECG116 276-1103 SK3312
Diode 1N5401 | 112-0056-00 | NTE5801 ECG5801 276-1143 SK9004
Diode 1N5404 112-5004-00 NTEEBCM ECG5804 276-1144 SKo007
= SRES -'-—-.n.E__,_,rL.L_‘ P "=-=T‘5---;- _._'5:'-1 — = = ¥
Table 2 SEGA P!NBALL Radio Shack ® RCA ®
Diodes SOANES NE Part N° NTE N° ECG N¢ Part N2 Part N°
Zener ok 1 S A ey S =
Diode 1N4742A 12v | 112-0061-00 NTE142A ECG142A 276-563 SK12v
Diode 1N4760B 68v | 11 2-0062-00 NTES0S2A ECGE092A | -—-—- SKesV
Diode 1N4764 100v | 112-0049-00 | NTES5096A | ECGS096A | - —-—- SK100V
Diode 1N5228 3.9v | 112-0053-00 NTES5007A ECGs007A | -—-—- SK3A9
Diode 1MN5234B 6.2v | 112-0047-00 NTES0134A ECG5013A 276-561 SKEAZ
DIDdE' 1 NSE_-?Q 1 1{_3‘.! 1 _12-01'3??—(]0 NTE5157 E_GG 51 5?_ ----- SK110X
WLE% Source N® EEE;aﬂ-I;IEALL Comments
Bridge Rectifier C.I'h'135f..]-1 112-0052-00 35 Amp @ 100v P.LV,
Bridge Rectifier] MDA2501 112-0054-00 25 Amp @ 100v P.L.V.
Bndqe Fiectlfler_ MDA3502 | 1 1 E-G{IE?-DD 35 Amp @ 200v P.LV.
Table 4 SEGA PINBALL Radio Shack ® RCA®
Transistors | Source N° Part N NTE N ECG N* Part N° Part N
3 4.,_.;-.—:;';_:‘.:: L - = - =
Transistor 2N4-‘-'ID1 ————— MTESS ECGB5 278-2009 SK3124A
Transistor 2M5080, SCR | 110-0074-00 NTE5400 ECG5400 276-1067 SK3950
Transistor 2N5401 110-0078-00 NTEZ288 ECG288 | -—-—- SK3434
Transistor 2NB427 110-0070-00 NTE48 ECG48 | -—-—- SK4906
Transistor MJE15031 110-0103-00 NTES375 ECG375 | -—-—- SK9118
Transistor MJE340 110-0071-00 NTE157 ECG157 | -=—ae- SK3747
Transistor MJE350 110-0072-00 NTE374 ECG374 | -—-—- Skapgz2
Transistor MPSAg2 110-0100-00 NTE288 ECG278 | -—-—- Sk3434
Transistor MPSA42 110-0082-00 NTE287 ECG28Y | -—-—- SK3232
Transistor MNPN, 2N3204 | 110-0069-00 NTE123 | -—-—- | —c—e. | —— e~
Transistor MPN, TIP122 | 110-0067-00 NTE261 ECG281 276-2068 SK3B96
Transistor PNP, TIP42 110-0088-00 NTE332 ECG332 | -—-—- SK8236
Transistor TIP32C 110-0071-00 NTE2a2 ECGze2 | -—-—- SK3441
Transistor TlF'?rErf% 1 1G-DD?? _CHJ. _NTESQ;E ECG3g3 | -—-—- SK3961
Table 5 SEEA F'EI\IBALL
Relays Sagrce Me Part N’f Comments
FRL264 | . ' )
PPB Relay PO24/02CK 190-5002-00 24v DC 10 Amp DPDT
Power Su FRL284
Ropor Supply | asak | 190-5008-00 24v DC 10 Amp DPDT
CPU Herav ''''' 19“'50!]1 U‘U = IEV DC 5 Amp 4 Fﬂ‘[’E
4 '-{ -1.{\ 1._. W e <=
TWISTER Semi-Conductors / Integrated Circuits / Relays Appendix




APPENDIX C

CPU Jumper Table
Game Name |Datoand.- g §§ EE E'E GarioName | DR ats g £ %g Eg
ManualPN- &l & sg| 3 Manual PN | & E 52 | §
?.Elser War 'r.:‘sﬁﬁvﬁgiw é EEECEC m 15 J5b Jib i?:'nuo 13 ﬁ”ﬁ%m —| uz210 ni'a n/a
Zecretsenice | T80-s002.00 |2 |58B.5C| 4 J5 Eﬁ]m Eve -EEE_?&EW —| u210 | nia | nia
Yomedo atey | 780500500 |2 [B5C| # | 85 || Tiser Toospat00 | —| V210 | nsa | nia
#fma Machine ?Eﬂ%%%m 2|5B,5C| J4 Js
O Depar ooty | WAL o [27|5Bi8T] U4 J5
El'lgﬁtB Footomi | 780-500700 | 2 |58.5C| 44 J5
Roocop T60:5006.00 | 2|58.5C| J4 J5
ﬁ‘apé‘.?é“rﬁ“ of #‘;E.‘g’ﬁﬂa_m 2|58,5C| J4 Js
PR S S eg0 |3 |5B.5C| 44 J5
%‘E'e Simpsons ?&annizm 3|58,5C| J4 J5
E".ﬂd‘minl Pessot000 | 3|5B.5¢| 5
2. Tomemiiant. | M 00 |2 |8Bisc| @ |
Baiman 780.5011.00 | 3 |58.5C| 4 J5
E;ﬁmﬁ ;ﬁgaw ?a%rs?:‘two 8| sC s J4
Fiook Tob.soa00 | 2| 5C Js Ja
En?éa'ﬁ'&mal %ggg’gm 3| BC J5 J4
Shar Wars ocTee o 3] s | 8 |
Nikia & Frends | 780502200 | 3| 5C | 95 |
Sarassic Park oo | & J5 Ja
ﬁl Aclion Hero ;‘auu?ag%_}uo 3| sC J5 J4
112115 g;]:ts ik ?&%ﬁ aoo | 3| S€ J5 J4
%hﬁ}“ Who's | Peosossc0 | 3| SC N J4
Et%mw ik %%Ts?éa-ou 3| sC J5 J4
Eths N Roses %g!i-g;zg.on 3| sC J5 J4
Eﬂsévaﬂck ?BEEEE?;SHJD 3| sC Js J4
%ﬁlﬁnmm : Eangs%‘;&uu 3| sC J5 J4
 Bywatcn e esog |3] 5c | s 4
Baiman Forovor | 780803800 | 3| 5C | 5 | %
+ Additianal Information for Installed / Removed Jumpers (List 1-28 only):
Board Combinations with ROM at Location 5C (Game 1. ver1) Installed J1b, J3, J4, J6a, J7a & J8 Removed J1a, 12, J5, J6 & J7b
Board Combinations w/ ROM al Locations 58, 5€ (Game 1, Ver2) Installed J1b, J3.J4, J5a, JBa, J7b & J8 Removed J1a, J2, J5. J5b, J6b. & J7a
Board Gombinations w/ ROM al Locations 58, 5C (Games 212 Ver2/3) Installed J1b, J3, 4, J5b, J6b, J7b & J8_Removed J1a, J2, J5, J5a, J6a & J7a
Board Combinalions with ROM at Locations 5C (Games 14+, Ver3) Installed J1b, 43, J5, J5b, J6b. J7b & J& Removed J1a, J2. J4, J5a, J6a & J7a
“ Version 1 has a 2K RAM which is a 24-pin IC in Position 5D; Vorsions 2 & 3 have a 8K RAM which is a 28-PIN IC in Position 5D.
Appendix CPU Jumper TWISTER
il Table Page 121




APPENDIX D

Board Type Table
Game Name Fli Sound Power Supply Display X-Digit
initial: Master: 520-5004-00 plus:
520-5002-00 7 D:gSrt Alpha/Mumeric
laced with: 520- -00 (Qty. 2)
Laser War 0-5002-02 | 520-5000-00 7 Digit Numeric
529-50%6-. 6-00 (Qty. 2)
520-5002-01 4 Digit Numeric
| was not used. 520-5007-00
Secret Service 520-5002-02 | 520-5000-00 | 4y e i
Torpedo Alley 520-5002-02 | 520-5000-00 | 7 pigit Mawnomare Eombined
Time Machine i | 520500202 | 520-5000-00 | 7 pio pecyoraOL L
Playboy 35th Anniversary | , 333299990 | 520500202 | 520-5000-00 | gy S20:501401
ABC Monday Night 520-5033-00 520-5030-00
Football J 2-Flip. ttor 100 games) 520-5002-02 | 520-5000-00 16 Digil Alpha/Numeric Combined
520-5033-00 520-5030-00
Robocop 2-Flipper 620-5002-02 | 520-5000-00 | 16 Digit AlphaMumeric Combined
Phantom of the Opera 523' le?ﬂ 520-5002-02 | 520-5000-00 | 44 Digit ﬁgfﬂ?ﬂ?&mbm =
520-5033-00 520-5030-00
Back to the Future 5-Flipper 520-5002-02 | 520-5000-00 16 Digit Alpha/Numeric Combined
; 520-5033-00 520-5030-00
The Simpsons 2-Flipper 520-5002-03 | 520-5000-00 | 4¢ Digit AlphaNumeric Combined
Game Power Dot Matrix Display
Name Flipper Sound Supply Display Controller
Checkpoint 52§‘H5i933ppe'fﬂ 620-5002-03 | 520-5047-00 | °2%;2042:00 | et Biequiree
Teenage Mutant Ninja 520-5033-00 520-5042-00
Totiaa 1 2-Elioper 520-5002-03 | 520-5047-00 | 552547
Batman P | 520505001 | 520-5047-00 | 52%;3042-00
Star Trek 25th Anniversary | *30F099°00 | 520-5050-01 | 520-5047-00 | 523;5042-00 g
Hook o Eae 00 | 520505001 | 520-5047.00 | 520,5042.00 (fNot Required
Lethal Weapon 3 00 | 5205050-01 | 520-5047-01 | 52%,5052:00 | 550.5055.00
Star Wars P | 520-5050-02 | 520-5047-01 | 52%,5052:00 | 550.5055-00
Rocky & Bullwinkle & 520-5033-00 520-5052-00
Docky s 5 Finoer 520-5050-02 | 520-5047-01 | 920808200 | 50.5055.00
Jurassic Park S P Y | 520-5050-02 | 520-5047-02 | 520395200 | 50.5055.00
Last Action Hero S Flippor | 520-6050-08 | 520-5047-02 | 52%5052.00 | 520.5055.00
Tales from the Crypt S Pt Y | 520-5050-08 | 520-5047-02 | 525,5052:00 | 550.5055.01
The Who's Tommy S Fibner | 520-6077-00 | 520-5047-02 | 5205,8052:00 | 520.5055.01
WWF Royal Rumble SO | 520-5077-00 | 520-5047-02 | 520,5052:00 | 520.5085-01
Table continued on the next page.
TWISTER Board Type Appendix
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APPENDIX D

Board Type Table
Name Fippr | Sound | SO0 | “Blay | Controlier
Guns N' Roses S Parar” | 520-5077-00 | 520-5047-02 520505200 | 520-5055-01
Maverick S Piver” | 520-5050-08 | 520-5047-03 520507500 | 520-5092-01
Mary Shesoy'e S202076.00 | 520-5077-00 | 520-5047-03 520.5075-00 | 520-5092-01
Baywatch S0BMB00MM;2) | 520-5126-02 | 520-5047-08 | “ZHICTRPO | 520-5092-01
Batman Forever 520.8076.00 | 520-5126-02 | 520-5047-08 | S2GIYRP0 | 520-5092-01
NEW BOARD SYSTEM
ﬁarna Flipper /O Power CPU/ Display Dot Matrix Display
ame Driver Sound Power Supply Display Controller
Apollo 13 szgﬁ?p;%gn 520-5137-00 | 520-5136-00 | 520-5138-00 | 525399200 | 520.5055-01
Golden Eye | S208070-00 | 520.5137-00 | 520-5136-00 | 520513800 | SFZEREN | 520-5055-01
Twister 2:FlipperBd - { 5o0.5137.01 | 520-5136.00 | 520-5138-00 | 520805200 | 520.5055.01
Appendix Board Type TWISTER
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APPENDIX E
Generic Coil Cross-Reference Guide

+ A very small % of these games used a 090-5020-20 coil which used a proto-t
The two types of coils both are 22-900 coils; the only difference being the addit

(-02) coils which was used in the Deger Dasign

TWISTER

Dama 4704

Table continued on the next page.

Generic Coil Cross-Reference Guide

P Clhimemar Hail Talkla

e Solid State Flipper System.
ition of the 1N5404 Diode on the

Appendix

SEGA PINBALL™| Gauge- | SEGA PINBALL™| Gauge- | SEGA PINBALL™| Gauge- |SEGA PINBALL™ Gauge-
| PartN® Turns Part N® Tums Part N2 Turns Part N*¢ Turns
080-5000-00 22-700 090-5011-00 22-750 090-5020-00 | Mot Used] 090-5020-00 | 23-1100
090-5001-00 23-800 090-5012-00 26-800 090-5020-01 21-800 080-5032-00 | 22-1080
020-5001-01 23-800 090-5013-00 23-700 090-5020-02 22-900 090-5034-00 | 25-1240
090-5002-00 24-900 080-5014-00 23-600 090-5020-10 21-900 080-5036-00 24-840
080-5003-00 | 27-1300 | 080-5015-00 | 27-1400| 090-5020-20 22-900 090-5036-01 24-240
0890-5004-00 | 27-1500 ] 090-5016-00 | 29-2000 | 090-5020-30 23-900 090-5037-03 | 23w-765
090-5005-00 | 23-840 | 090-5017-00 | 22-500 | 090-5021-00 | 20-400
090-5006-00 23-800 080-5018-00 23-800 090-5022-00 23-700 090-5041-00 | 25-1800
090-5008-00 | 23-1200 | 090-5019-00 23-750 090-5023-00 22-600 090-5046-00 | 28-1050
090-5025-00 | 24-1570 |
Flipper Coil Table
Fllpper' Lower Right | Flipper: Lower LE’R Flipper: I.Ippnr Hight Flipper: Upper Left
Game Name SEGA PINBALL™ &A % SEGA PINBALL™
Pa:t N2 w/Ga.-Turns | Part N® w/Ga. -Tuma Part N® waa. Tums Part N® w/Ga.-Turns
090-5011-00 SAME AS
Laser Wars 22-750/30-2600 LOWER RIGHT
. 090-5006-00 SAME AS SAME AS
Secret Service 23-620/30-2600 LOWERRIGHT |  LOWER RIGHT
090-5013-00 090-5011-00 090-5012-00
Torpedo Alley 23-700/30-2600 | 22-750/30-2600 26-800
Time Machine zgg.ﬂ'ﬁm,-ﬁmﬂzgﬂm wfvnE:En?gHT
Playboy 35th 090-5020-02 SAME AS
Anniversary 1 22-800 LOWER RIGHT
ABC Monday Night 020-5020-02 SAME AS
Football ¢ 22-900 LOWER RIGHT
090-5020-20 SAME AS
Robocop 22-900 LOWER RIGHT
Phantom of the Opera UE%EE&%—ED wa#E:EFgGSHT
Back to the Future 0%20 mihE:Eﬁm
: 080-5020-20 SAME AS
The Simpsons 22-900 LOWER RIGHT
. 090-5020-20 SAME AS
Checkpoint 22.900 LOWER RIGHT
Teenage Mutant Ninja 090-5020-30 SAME AS
Turtles 23-900 LOWER RIGHT
090-5020-30 SAME AS
Batman 23-900 LOWER RIGHT
Star Trek 25th 090-5020-30 SAME AS
Anniversary 23-900 LOWER RIGHT
Hook 090-5020-30 020-5030-00
oo 23-900 23-1100
Lethal Weapon 3 s a oo
090-5032-00 SAME AS
S A 22-1080 LOWER RIGHT



APPENDIX E
Flipper Coil Table

m-fl.l FII er: I.aft
Fﬁ?ﬂ PPﬂl' W Fﬁﬁp Hm.l.
"Hi ~Tums Part N® w/Ga.-Tumns

080-5041-00
25-1800

SAME AS
UPPER RIGHT

Fﬁpm‘* Luwwfﬁiglﬁ Flipper: Lower Left
Part m_me Part N° w/Ga.-Tums |
Rocky & Bullwinkle & 020-5020-30 SAME AS
Friends 23-900 LOWER RIGHT
: 080-5020-30 SAME AS 090-5030-00
Jurassic Park 23.900 LOWER RIGHT 23-1100
" 080-5020-30 SAME AS
Last Action Hero 23-900 LOWER RIGHT
090-5032-00 SAME AS 080-5041-00
Tales from the Crypt 22-1080 LOWER RIGHT 25-1800
' 080-5020-30 SAME AS
The Who's Tomimy 23-900 LOWER RIGHT
090-5032-00 SAME AS 090-5041-00
WWF Royal Rumble 29.1080 LOWER RIGHT 25-1800
' 080-5032-00 SAME AS
Guns N' Roses 22-1080 LOWER RIGHT
. 050-5032-00 SAME AS 080-5032-00
Maverick 22-1080 LOWER RIGHT 22-1080
Mary Shelley's 080-5030-00 SAME AS 090-5030-00
Frankenstein 23-1100 LOWER RIGHT 23-1100
080-5020-30 030-5030-00 SAME AS
Baywatch 23-900 23-1100 LOWER LEFT
080-5020-20 090-5032-00 080-5020-30
Batman Forever 22.900 22-1080 23-900
090-5032-00 SAME AS
Apollo 13 22.1080 LOWER RIGHT
080-5032-00 SAME AS
Golden Eye 22-1080 LOWER RIGHT
: 090-5032-00 080-5020-20
Twister 22-1080 22-900
Appendix Flipper Coil
- - Table

090-5030-00
23-1100

090-5025-00
24-1570

TWISTER
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APPENDIX F
Motor Specification Table

Playboy 35th Anniversary

Spinning Pizza

Bar Target Up/Down

Swinging Target

Il Deflector __|

ABC Monday Night Football | Goal Post Up/Down Witoy 2y Qo 515.5222

Phantom of the Opera Organ Up/Down R - 515-5256-00

Back to the Future

The Simpsons

O Shaker Jﬂlmis;rgggtor 041-5002-00
Mag Wheel Motor D.C.

|in cl:buxi iKENi 041-5005-00

Teenage Mutant Ninja Turtles

Gear Motor 24v A.C,
325 RPM CW _

anmaMntorzaivEth
11 APM CCW

Bowman M Ev

515-5387-00

Star Wars

25, RPM 515-5534-00
Cooling Fan for 4%" Motor 12v
Tran ) rter F/X 041-5014-00
Hook
Lethal Weapon 3 Spinning Light MAOr Dy NS 041-5017-00

Bowman Motor 24v 60hz 3W

Rocky & Bullwinkle & Friends

Bar Target Up/Down 11 RPM CCW 515-5256-00
R2D2 Robot Bowman Motor 24v A.C.
Movement 221, RPM CW 515-5571-00
Death Star Bowman "G" Motor 24v A.C. 60hz
Rotation 6 RPM 215:051040

"~ Autotrol E Motor 24v 60hz 4W

3 RMP CCW

Jﬂn Motor
Shaker Vibrator

T-Rex Left/Right Multi Motor 5v D.C.

Movement 041-5025-00
T-Rex Up/Down Bowman Motor 24v

Movement 11 RPM CW 041-5026-00

R Do & SR L B T S 8 = e e
Table Continued on the next page.
Motor Specification Appendix
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APPENDIX F
Motor Specification Table

WWF Royal Rumble

Guns N' Roses
Maverick, The Movie i

Twister

Appendix
—F —

Creature Head

Gmhrl'llg'.r Le?.lf_it.l'ﬂf_liltght 041-5027-00
Shaker v'i”b"’m“’;r 041-5029-00
Shaker oo 041-5029-00

Tombstone Up/Down B 515-5800-00

Mirror Up/Down o R 515-5900-00

Flipper Blinders o Nowr 041-5032-00

Spinningairplane Motor D.C 041-5033-00

Motor

__Vibrator__

Bowman Motor 24v A.C. Sl
60Hz 3W 6 RPM

Multi Products Motor 24v A.C. |
50/60Hz 3W 325 RPM CCW

515-6528-00

Mary Shelley’s Frankenstein | | oreale Head Servo Motor 041-5032-00
Baywatch
Cannon Bowman Motor 24v A.C.
Batman Forever Left/Right Movement 60Hz 3W 6 RPM CCW 515-6383-00
Rocket Bowman Motor 24v A.C.
Up/Down Movement 60Hz 3W 6 RPM CCW 515-9983-00
Moon Unit Multi Products Motor 24v A.C.
Apalio s | Up/Down Movement 50/60Hz 3W 6 RPM CCW ~THese7-00
Shaker Motor 041-5029-00

515-6347-00

Back Box Fan for
Tomado Wind

Multi Products Motor 24v A.C.

515-6531-00

50/60Hz 3W 3600 RPM CW

Motor Specification
Table

TWISTER
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APPENDIX G
Part Number Prefix Classification Codes

V1.

VII.

VIILL

TWISTEH

-

ELEETH!CAL SOURCE AND ENERGY AND SIGNAL CONVERTERS

Transformers
031 - Speakers
090- Solenoids
E:ONDUCTDRSLCDNNECT ORS AND INSULATORS

ine Co
33? Gab!e and Harness Assemblies
045- Cﬂnnactors (lnll Types)
077- Lamp Socke
CIRCUITS AND CIRCUIT ELEMENTS
100- ICs
110- Transistors
112- Diodes
121- Resistors
123- Resistors (Variable & Adjustable)
125- CAPS
140- Crystals
165- Light Bulbs
180- Switches
190- Relays
EE%LTS SCHEWS,l NUTS, AND WASHERS
is

232- Screws (Pan Head)
234- Screws (HX
237- Screws (Misc.
240- Nuts {Misc.
242- Washers (Flat, Round)
244- Washers (Split Lock I%Kl
246- Washers (Lockers, External Tooth)
gldECHANICAL cCom FDHENTS
251- F'rns éDﬂwaI .
254- acers and Shims
260- Steel Ball
265- Springs Extensmn}
266- Springs (Compression)
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

HANDLES, LOCKS, CATCHES & LATCHES, KEYS & HINGES
ggg Handles Locks, Catches & Latc:hes and Keys
- inges

FABRICATED PARTS (IN-HOUSE ASSEMBLIES
500- End Product (Systems and Models%

515- Sub-Assemblies
520- P.C. Boards
522- Display Glass
525- Wood Parts
530- Screw Machined Parts
535- Fabricated Parts
545- Molded Extruded} Parts (Rubber Rings, Molded Plastic)
550- Molded (Inserts)
BIJLK MATEHIALS
Braided Ground Wire
EDT= Stranded Wire
602- Ribbon Cable
605- Sleevln I(:Shnnk Tubing)
626- u
MISCELLANEOUS
705- Facking & Shipping ltems
820- Decals and Labels (Sets & Misc.)
820- Butyrate
900- Game Posters
960- EPROM (Raw Part)
965- EPROM (Programmed Part)

Part Number Prefix



APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
STIPPLE
550-5000-XX 550-5001-XX% 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
2-1j“” a .
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)
. e 12"
550-5011-XX 550-5012-XX 550-5048-XX 550-5019-XX 550-5026-XX 545-5015-00
STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN
RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR | RECTANGULAR
1-16" X 34" 13" X 1-14" 2-14" X 1-148" 2-14" X 1-14" 1-3/5" X 1-15" 2" X 2-1%"
550-5018-XX 550-5051-XX 550-5044-XX 550-5049-XX 550-5050-XX 550-5063-XX
STARBURST STARBURST MINI BEVEL PLAIN BAMNANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
. G | O
550-5024-XX 550-5025-XX 550-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SHORT | ABROW-LARGE | ARROW-HEAD BULLET TRIANGLE
: 15::::::{;"‘\
550-5013-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Nole: The shapes and sizes shown above are no! lo scale. Some shapes may no longer be available in every color.

Playfield Insert

(Plastic Light Covers)

TWISTE
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A

AC

Adj.

ALIS.ON. Interface
Au.

BOT

Bridge Rectifier

COLOR CODING
Combination (Combo)
CMOS

CT

DC

DT

EB
Eject
EPROM

e.g.
ECS
G.l.
IC
ie
LT
Laser Kick
LED
Loop
Lwr.
Orhit

MB

M-BALL or MBALL
MID

MNon-Retlexive

No. or N2 or #
NPF

N.C.or NC

MN.O. or NO

PCE

Pla LED

Plumb Bob Tilt
Pop(s)

PPB

PSB

TWISTER

GLOSSARY OF TERMS

Followed after a number means "Amp." or Ampage in an expression relating to an
electrical object. e.g. 8A (eight amps). e &3 9

Acronym: Alternating Current.
Abbreviation: Adjustment(s).
See Section 3, Chapter 6.
Abbreviation: Audil(s).
Abbreviation: Bottom.

A configuration of a diode that allows current to flow in one direction producing both
positive and negative pulsating DC Voltages.

See Appendix H, Color Chart (Bottom) or Section 4, Chapter ( last page).
[Shot]. Any variable pinball shot(s) made succesively.

Short for COSMOS (Complementary Symmetry M.O.S.); Complementary Metal-
Oxide Semi-Conductor. i

Abbreviation: Center.

Abbreviation: Direct Current.

Abbreviation: Drop Target(s).

Acronym: Extra Ball,

Playfield surface device to kick ball back into play.

Acronym: Erasable Programmable Read Only Memory. Can be erased using UV
Light and re-programmed.

Abbreviation: Latin- Exempli gratia. For Example.

Acronym: End-of-Stroke.

Abbreviation: General lllumination (Lamps).

Acronym: Integrated Circuit (As in after 24-Pin IC)

Abbreviation: Latin- Id est. That is.

Abbreviation: Left,

A coil/plunger used above the playfield to kick pinball back into play.
Light emitting diode.

[Shot] Continuously up a ramp and back to the flipper.

Abbreviation: Lower,

$I$hot} From the left or right flipper around the back rail of the playfield back to the
ipper.
Acronym: Magnet Board.

Abbreviation: Multiball™ .
Abbreviation: Middle

See Heflexive.

Abbreviation: Mumber
Acronym: Mo Problem Found.
Abbreviation: Normally Closed.
Abbreviation: Normally Open.
Acronym: Printed Circuit Board

Acronym: Peripheral Interface Adapter. This is a diagnostic LED on the CPU; it
should not be lit during normal operation of a pinball game.

Weight on Tilt Assembly.

Another term for Turbo Bumper(s).

Playfield Power Board (Generic Term to describe Acronym with no true definition).
Acronym: Power Supply Board

Glossarv of



PIF
RAM

RED

Reflexive/Mon-Reflexive
(Relating to CPU Boards)

Relay
ROM

RT

RO
Saucer
Scoop

Slam Tilt

SME
Solenoid
SSFB
STEP
s-u

™
Transfer

TTL

Upr.

Vary

Ver.

VUK

X

Zener Diode
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Abbreviation: Playfield

Acronym: Random Access Memory. RAM can store input instructions and supply
output information.

Abbreviation: Red.

Reflexive—Solenoid Drive Transistor is enabled directly by a switch closure on the

solenoid assembly (Ver. 1/2). Non-Reflexive—Solenoid Drive Transistor is enabled

by the CPU after reading a switch closure in the Switch Matrix (Ver. 3). Also note:

All CPU Boards are backwards compatible (e.q. Jurassic Park/Ver. 3 to Time

Machine/ Ver. %) Swapping a Ver. 2 Board to a Ver. 3 is not possible due to the
ecial solenoids section (i.e. Slingshots, Turbo Bumpers, etc.) changing from
EFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards.

An automatic switch operated by current in a coil.

Aconym: Read Only Memory. ROM cannot store input instructions but can supply
output information. ROM can be programmed only once.

Abbreviation: Right.
Abbreviation: Rollover (switches).
See Eject.

A hole into the playfield. A metal scoop is in place to guide the ball into the kick-
back under the playfield.

A switch which closes when the game is slammed into or the Coin Door is slammed
shut. Depending on adjustable settings, will cancel game in play when the number
of closures required is sufficed.

Acronym: Shaker Motor Board.

A coil used for Electro Magnetic devices such as relays, flippers, slingshots, etc.
Acronym: Solid State Flipper Board.

Refers to the service swilches on the coin door,

Abbreviation: Stand-Up ( targets).

Acronym: Trademark

[Shot] Maneuvering the ball in play from one flipper to the other. With flipper in the

up position and the ball cradled by that flipper one would activate the flipper button
in a quick repetive manner to bounce the ball to the other side. Skilled players can
rebound the ball off the slingshot.

Acronym: Transistor-Transistor Logic
Abbreviation: Upper.

Abbreviation: Volt(s).

Abbreviation: Version.

Acronym: Vertical Up-Kicker,
Acronym: "Times" A multiplier.

A semi-conductor diode used for voltage regulation. Application depends on
reverse break-down voltage.

TWISTER
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SEGA PINBALL, INC. LIMITED WARRANTY

SEGA PINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE ITEMS
LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND SERVICE
FOR THE WARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC) e0 DAYS
NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED
DISTRIBEUTORS.

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED
TO SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED:

1. SELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN MO EVENT SHALL THE SELLER
EE LIAEBLE FOR ANY ANTICIPATED PROFITS, LOSS OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
SEGA PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN SELLER AND PURCHASER, THERE ARE
NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

CAUTIONS, WARNINGS & NOTICES

Caution

FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT

RECOMMENDED (AND MAY VOID ANY WARRANTIES). USE OF NON-SEGA PINBALL INC. PARTS OR
MODIFICATIONS OF GAME CIRCUITRY, MaAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES,
TRANSPORT PINBALL GAMES WITH HINGED BACKBOX DOWN ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING
ANY GAME. ALWAYS DISCOMNECT THE LINE VOLTAGE BEFORE SERVICING. SOME PARTS MAY STILL HOLD
CURRENT WHEN UNPLUGGED. ALWAYS READ THE SERVICE MAMUAL BEFORE REPLACING OR SERVICING
COMPONENTS.

SUBSTITUIONS OF PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR ACLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
E‘I‘NT-’EHE%{;EESE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY EE REQUIRED TO CORRECT THE

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. TO
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
SEGA PINBALL, INC.. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL |TSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT IS RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

Portals, lcon Designs, and Sonic The Hedgehog™ are rademarks of SEGA, Seqa Pinball, Ine.™ logo TM & © 1996,
“Multiball* is & registered TM of Willlams Electronics Games, Inc. Usaed by Pemisalon,

Twistar TM & & 1995 Wamer Bros, and Universal Pictures. All Rights Reserved with aforementioned, Printed in USA,
PCB Schematics (Seclion 5, Chapler 4) by Creative Electronics and Software (CES), Inc. ® 1995,
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ALTHOUGH EVERY EFFORT IS PUT INTO MAKING THIS MANUAL ALL OTHER DOCUMENTS
RELATING TO THIS PRODUCT) ACCURATE AND COMPLETE, PLAYFIELD COMPONENTS, FEATURES,
RULES, PROGRAMMMNG OPERATION ARE SUBJECT TO CHANGE WITH OR WITHOUT NOTICE

IF YOU HAVE ANY QUESTIONS, NEED TECHNICAL ADVICE
OR HAVE COMMENTS, CALL US TOLL-FREE (USA or
CANADA) AT 1-BlJﬂ»-KlCKEHS (542-5377) OR (708) 345-7700.
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1990 JANICE AVENUE




