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The inside cover & the froni pages
UR. @ thru DR, ® covers the basics...

Find the answers to your questions here... The Portals ™ Service Menu,
If you still need halp, give ug a calll ’ Qection 3, is your Technical Friend...
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Please call us at 1-800-542-58377 or ST PRANE,
1-708-345-7700 for Technical Support.

Visit us at our Web Site www.8ternPinball.com.
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Fo-r Proper Operahon of Pinball Game,
four (4) Pinballs must be installed!
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Diverter Gate Adjustment Procedure

This adjustment procedure is important. Unlike adjusting your flipper bats, adjusting the gate is done oppos;te.
With the Power Turned OFF and the Pfayﬂefd raised, at rest against the Backbox, perform the following:

Step 1: Under the Playfield, using a
S @ @ @) Fio-1 §/32" Allen Wrench, loosen the
O o) O - O | Set-Screw on the Crank Bar Just
enough so that the Diverter Paddle

O Ol (O O | can move with a gentle amount of
- force. Ref. Fig. 1-A.

Diverter Diverter
At Rest Energized Step 2: Above the Playfield, position
Position Position the Diverter Paddie to the Right Side

Flat Rail so they touch (opening the
gate to the Left Orthanc Tower).

Ref. Fig. 2. With your finger, hold the
gate in this position until grep Jis
performed.

Step 3: Under the Playfield, push the
Diverter Coil Plunger into the Coil

S St Sleeve. Reference Fig. 1-B. With

O O A ' : your finger, continue holding in the
O O 7 e ; plunger and release the Diverter Gate
= (Fig. 2) to perform Step 4. If the Gate

moves, refer to Step T and retighten
just enough to hold in position (Fig. 2).

Step 4. Tighten the Set-Sérew on the Crank Bar. Reference Fig. 1-A.

Step 5: Check above the playfield to ensure the Diverter Paddle Gate in the "Rest Position” is as close to the Left
Flat Rail as possible without touching it. Reference Fig. 3. . S

For paris, see
the Blue Pages,
Sec. 4, Chp. 2,
Drawings ...,
FPage 80.

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

An Optional Tournament Kit is required for this ToPS™ Ready Pinball Game.
You can now easily set-up, start and end Tournaments for cash, tokens, tickets or points!
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New to our Pinball Games?
Don't forget to go over Section 3, Chapter 1, Portals™ Service Menu Introduction. /f using Diagnostics...very
useful! Got confused? Comments? Questions? Gall Technical Support at 800-542-5377 or 708-345-7700 (Option 1).




Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cabinet Fuses, Oab Bwitches

CAUTION: For continted protection
against risk of fire, replace only witlh same
type of fuse hawng ‘the same efecirical rating?

QUICK REFERENCE FUSE CHART

3A 250V S B,

S0vDC Ri _gl‘lt Flipper (BLU YEL—» RED-YEL)

nfa| 3A250v 5.B. | 50v DC  Left Flipper {(GRY-YELSRED-YEL})
n/a| 3A 250v 8.B. | 50v DC_Loop Diverer (GRY-YELSYEL-VIO}
For lacations & more information on fuses, see Sec. 5, Chapler 2.

GAMES ONLY

For move o, see Section 5,
Cho 4. FCBs {Yalaw Fagest

£ UK or Tournament 3.5

lDispIag Condroller Bd. >| -

The Display Controller hae the Display

EPROM (Location: US / ROM 0).
This board is lovated behind the Display / Logic l
128 X 32 Dot Matrix Display Board. B20

Boards chown on
review Bection B, Chaplor 4,

af n.uce Cutlet F Volume Control & Service gwgches '
FG 7A 250\.r S.B. | 50v DC_ Primary High Power Coils/Flippers (on Powe aox S 0’%""‘}5";2”;;:,‘5;%3“;?“%&% me’ .
Fi | 6A250vS.B. | 20vDC Low Power Coils
F8 | 5A 250v §.B. | 12v DC _ Logic Power
F9 | 5A250v §.B. | t2v DG Logic Power
F20| 4A 250v S.B. | 50v DC Magnet 44« THIS GAME ONLY
F2A | 3A250v 8.B. | 50vDC  Coils
F22] 8A250v §.B. | 18w DC  Controlled Lamps : .
F23]| 4A250v 5.B. | 5v DC _ Logic ad - S g St
F24| 54 250v S.B. | 6.3v AC_G.l. Lamps (BAN-WHT to WHT-8RN) | "% 8 fump 230Y
F25! 5A 250v 5.B. | 6.3v AC G.l. Lamps (YEL to WHT-YEL)
F26! 5A 250v §.B. | 6.3v AC G.). Lamps (GRN o WHT-GRN}
54250
CPU Game U210 _|_1MB 965-0402-80
CPU Voice ROM 1 Uiz gMB 965-0403-80
CPU Voice ROM 2 21 8MB 965-0404-80
CPU Voico ROM 3 u3s sMB 965-0405-80
CPU Voice ROM 4 u37 dMB 965-0406-80
DISPLAY Controller us 4 MB 965-0407-80

For Gchemaﬂos and/or
page,

Printed Circuit Boards
{The Yellow P@eﬂ]

Component Parlm PC ICPU/ Qound Bd. [I w/ATMEL A |

Tl

=+ ALY BHIDGES rated

II/O Power Driver Board Vl

Gaimin T o

354 @ 100y

+50v DC High
Current Coils

+20v DG Low
Lurrent Coils

+-12v DC
Sound /

+5v DC Logic '
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Find-1t-In-Front;
Dr. Pinball




& # 7 # § FPIND-1T-IN-FRONT: Dr. Pinball Section Explained F 4 4

The key technical data from various parts of the manual were extracted and combined into the "Find- it-In-Front:
Dr. Pinball Section.” This section (pages DR. ® - ®) will assist the technician in locating important technical

information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available in a Flow Chart Help Format
in the Game Display. To access, enter the Portals™ Service Menu. e

: : W Flashlamp Testing,
VANV N RN How 1f works QNN % 8| tho Playficld
First, the operator / technician must enter the Service Menu Mode » ' Power Interlock
(for a complete dascription of the Portals™ Service Menu and ICONS 9‘-"“‘(",1 é"lls* be
Read! Section 3, Chapter 1). To get into the Service Menu Mode, pulled out.
power-up the game (if not already) and open the Coin Door, On the S [
(B:oin Do)or is the Portals™Service Switch Set (Red, Green & Black
utions), :

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

Step 2: Move through the Menus
by (E’ushing the Red "LEFT"
or Green "RIGHT" Butions.

StepB 3: Selact or activate the lcons by pushing the Black "ENTER'
utton,

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

In our Portals™Service Menu, selecting the "DR." fcon
will bring the operator/technician into DR, PINBALL (Flow
Chart Menus), the "on-screen” diagnostic aide. This is a
feature that will allow you to utilize the power of the micro-
processor assisting in troubleshooting a problem with the
machine in a Flow Chart format (foliow the questions & answer by using the Mini-Icons in the display).

After entering Portals™, the MAIN MENU now appears with the
"DIAG" Jcon (GO TO DIAGNOSTICS MENU) flashing; press the
Black "ENTER" Button to activate this [ICON. The DIAGNOS-
TIGS MENU now appears with the "SW" fcon (GO TQ-SWITCH
gt MENU) flashing; use the Red "LEFT" or Green "RIGHT"

==t Butions, until
the "DR." fcon
(DR. PINBALL)
is flashing:

. Press the Black "ENTER" Bulion to activate this ICON. The
DR. PINBALL MENU (Fiow Chart Menus) now appears with the
COIL "DR." fcon flashing. Three (3) Jcons, Coil *DR.*, Switch
‘DR." and Lamp "DR." are available for selection. Selecting a
particular fcon wil! give you a choice of which specific Coll {any
and all coil assemblies such as Flippers, YUKs, Magnets, etc.),
Switch or Lamp Circult needs to be diagnosed. After selection,
Dr. Pinbalf will now display a question or a procedurs to follow

i ] e A i [ AECK O aga Tectet
BR-20Q, if short replace.” When Dr. Pinball displays a question or
requests a procedure, Dr. Pinball will expect a response such as
"NO” or "YE&". You the operatorftechnician must respond by
using the Red or Green Buttons to "SELECT" a Mini-icon and
tho Black Button to "ACTIVATE or ENTER" your selection.

For Mini-icons explanations & details, see the end of Section 3,
Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball

LAMP FLO EHRART
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This dfﬁzfay is shown momentarily during Game Mode or

li this Tech Report Alert flashes (along with an audible sound),
the game has detected faulty switches and/or missing pinballs.
Select the "TECH" fcon for information (review Technician

RAM) or upon installation of updated version of game code.
#2 AUTH LAUNCH
the potential to trap a ball when disabled (e.g. in the Auto
Alerts, Pages 24-25). For this Alert display o appear,
Location of Dip Switch [SW300] is on the CPU/Sound Board (Right of CN6, Top Middle)

FII4T4F TP oNOSTICADS J AR RTINS
If this dfsplay flashes, the game is indicating that CMOS RAM
DPE“ THE DUDE memory (CPU Loc. U212} has been corrupted. This is caused
Opening the Coin Door will initiate a Factory Restore (Reset),
by opening the Memory Protect Switch. Check battery voltage
at VBATT Test Polnt on the CPU/Sound Bd. (more delails in Section 8, Chapter 4, PCBs).
Power-Up to alert the operator of a coil malfunction {coil doesn’t
energize or coil firas a multiple number of times). OPERATOR
COIL MALFUNCTION . ‘
Launch, Scoop, Eject, efc.). This alert can also appear if a
switch associated with a coil {e.g. #16 Shooter Lane & #2 Auto Launch) is stuck closed (caused by a switch jam or
stuck ball); the CPU/Sound Board will activate the coil approximately ten times and if the switch remains closed,
- - Standard Adj. 49, must be changed to POWERUP, COIN
FBHTHLS nInE }TEEH DOOR or POWERUP AND COIN DOOR, the default is NEVER
{review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44).
- \Vi
|zlclzicinlici=)=izlag=l ]2
NEEEEEEENE]
D3 DEDIATED SWITCH IN

be either faiture in memory (e.g. batteries are dead and/or faulty
OPERRTOR ALERTE
ALERT! works by monitoring any switch activated coif that has
the game will report this switch in Techniclan Alerts & will indicate the following display warning:
WAV CPu DIP SWITCH SETTINGS RN NN

-y

[ K
) 45
-
] )
-
B
} -l
| ¥
-
) B
| |
' — u
CPU COUNTRY SETTRHG: | Pos.
O
USA rvsivnivivvTl
LPY COUNTRY SETTING: | Fos. ;‘aﬁiﬂﬁ‘ﬁ CFPU COUNTRY SETTING | Pos. [ IS B S -HE T S 1 CPU COUNTRY SET TING:
oN on| [alal | | [ ] ]
Austria e Vv v Y France 3k 4 Vivivisi Norway
CEU COUNTHY SETTING: | Fos. éﬁaﬁﬂﬂiﬂ CPU COUNTRY SETTING: |Pos, CRU COUNTRY SETTING:
H oM ON
Australia | Tfe YIvIvlw Germany == vIviNIviY Portugal
LPU COUNTRY SETTING: | Fos, CPU COUNTRY SETTING: | Pos. [ IR T S K -l * § CPU COUNTERY SETTIMG:
i oN on |alalalal | [ | | i
Belgium Rt Nivivivivie Greece | vIVIVIV Spain
LPU COUNTRY SETTING: | Pas. ﬁ;‘ﬁﬂaaiﬁ CPU COUNTRY SETTING | Pos, LPU COUNTRY SETTRG:
oh N ry
Canada OFF yivivivivriy italy orf[ylyly! jwlviv[vy| Sweden
CPY COUNTHY SETTIMG: | Pos. éiﬁ 4 5 B 7B CPU COUNTAY SETTING: | Pos. [l IS B S T - | LU COUNTRY SETTIRG:
ON Al | [ [ | on A i
Denmark TGS M yiviviy Netherlands o oib oo oo Switzerland
CPU CQUNTRY SETTING: | Pos. "Il‘ﬁ'a‘ﬂaﬁaﬂ CPU COUNTHY SETTING: | Poa. R COUNTRY SETTING:
- bl o Fy
Finland ore| |w| fwlwivwlriy New Zealand of[ylviviv| [vl¥l¥y UK
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In SWAITCH MENU

also sslect;
GO T0 DIACNOSTICS MEMW . 9:?::‘:5 T:;dm
SWITCH MATRIX GRlD DEDICATED QWITCHEQ & LOCATIONS

[ GROUND
[Drive)

Ruw
{Raium} e N ok
' Below PF 30 Bebw P
TOF
VK
it -0 : 1805057 00 Sea Sw 41 Nate 180501503
10 BBJOW PiF K 26 [ o Mni-PF  JERl Above FIF BN Balow PYF
WI-I'I'—RE : 47H ;
'GN7-P8 .| CONSLOT -_S-TA”“UP : BUWPER
Sw Part Nueber: | {B40.5204.00 £15-6087-08 B gqz [ ; 141505 A)-5150-28 5} 0B
3: U400 [N ConDoor SR Below P s 25 GG 2 LR Delow PR

LEFT
BUMPER

6, EEEN Goow Payield

LEFT savaepl - 2IET
MNLPF (NESS AT RETURN - | FUPPEREDS
A LANE (End.of-Sircke)
160-51.49-00 ori P
PRI on Ceblned Sida

£3 RIGHT

-WHT-ORG &TH 4-BALL ; T
~CN7-p7-| comsior | TRUGHE | l0C oL ToP BOTIM | sLmEENor FllePek
P Ligo 180-5119-02 E s 180501508 _ | 1B0-B0S54-00 {2} : 160-5180-00
U4 EM CoinDowr Bl Bokow PT 25 A o5 T oo Bakow PF Jiell Above PR el Bolow PIF 4: G Weksly Selow Playfield
WHEVEL |  rour P MIDDLE ‘mavver] | #RIGHT
R | oStor | rbaEy BALJ0G MINLPF or sener | ol | 1% - FUPPEREDS.

S, Part Humbesr:
LR U206

S0-B227-02
Balow PIF

Sw. Pat Numper: |18 160-5119-02 2, 1E0-5115-00 | 180-5067-00
Al uaot 12 T o 2 : : &1

WHT-GRN 4-BALL RIGHT .
-~ CN7-F5 TROUGH #3 PALANTIR RETURN G&‘{s-ﬁaﬂzﬂ

Sw. Part humber; | 180.5204 00 150-5119-03 ¥ 515-5162-08 EN0-G2274; 5208 500-5227 40; al
U2DE

N U401 3 ComDoor EEN Below Prf { 3 j il Below PIE :
WHTBLU | err 4-BALL RAIL RIGHT GRY-BLU.
“CN7-P3 | cofNstor | JHOMGH | Rame sunGstor | | CNG-P8 :

Sw. Part Mumber: 3
7: UZOS o5l on Coln Door
#7 SERY. GRED.
%?Nl\g\lgg 1 GrEen BuTToN
M (in Test: BIGHT)
Sw P2t Numbar: 180-5192-04
R (205 AR on Coin Door

S, Fan fgrher: B 1806204400 S S 14 Noola
7: U40f [l CoinDoor Rl Below FiF
WHTVIO 5TH 4-EALL
| CN7.p3 | comsior | STACKNG
Sw, Part Nymber: See S 15 Mow | S15:6097-08 1B)-5119.00
8: q4u1 inet Side I Bolow PF RN oove PF X BolowPr RN AbcvePr EEN Back Panet N InCabinet

WHT-GRY SHODTER RiGHT BALROG LEFT BACK PLUME GRY-BLIC | 18 BEGN TEST
CN7-P1 Ume™ | JABE | closes | MR | rRovow | BB - one-p1o | Fries BER)
iy Par Mhmbyat - 180-5157-00 166-5136-00 1680-5175-02 160-5010-51 IB0-505T-00 S8 Sk 55 hok w Par i) e 180519200
) 0] [ T = ) Ja Y § of
3 " ] N g E -
Ql ) / L A l? ° =] o o o /
o LI & 4
/1 o
& 3 < °
A6 ) o 0
; 1,1 N »
] : @ = L] (=R Rl |
/] 103 Sivioh Part Kotes: ¥ Yen Coin Switck fe 100-5001 30 Part Murnbars
0 [ P - feeseli]
L which staid wilh 515- or SD0. inclurks fhe braoks, farpet, andlor housing.
¢ s - £3 Sw. 14, 15, 41 & 47 Fart Note: OPTOPC Boards ar used ag Switches:
o % Trans: 515-G173-00 {Sw. 14 & 5% Recaiver, 515-0174-00 {Sw. 14 &15);
v Transmiter 515-7307-30 (Sw. 47); Receiver 8 15-7300-00 {Sw 4T},
¥ Transmiter S00-6746-00 (S, 47) Recoivay S00-G747.00 S, 47, @ d—
Sw. 56 Past Mote: Tha Swhch i¢ coryirisad of 3 Hanger Bracket ot
{ESS—EmQLDOJand Contast Wite (595-7563-01) lecated i the Cahinet. Kit Required

Some Swilch Diodes may be located under the playlield, in the Cabinet
or Backbox on Terminad Sirips ov Divde Boands ard not on ihe assemibas,

£ @ DOTS: Dide On Teminal Siry, s86 Sec: 5, Cin 2 Playield Whing. [ 7).
4 70 & & @ @@'@) % o o Il =

- § ] ] N o &

. el

() . {
” - 0
: o O
TEE: =

SWilChes 47 & 44 are Ioc )
‘ 3 o . \, ' ated on the Back Parel Playfield A
oo =D s {Sw. 47 are OPTO FCBs
arid Switch 48 is located 4 Backpanel

on the Balf Trough),

Mini-Upper Playfield A
shown moved off the
Main Playfield for clarity.

[ | = Switches above P/F.
= Switches below P/F,
= Switches noton P/F,

THE
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YEL-—BLU

YEL-—BRN

(NN J13-P3 : . “i3Pe 5.} | J13-P4
: #3555 Bulb #555 Bulp #555 Buib #555 Bulb #555 Bully #555 Bulb
we | «ow | eme | em PSR SRR | USENR
#3555 Bulb #555 Bulb 4555 Budb #5655 Bulb #5865 BUL #555 Bulb #555 Bulb #555 Bulz
PIPPIN MERRY S5AM ARAGORN FRODO GANDALF LEGOLES GIMLI
#3546 Bulb #5558 Bulby #555 Bulb #44 Bulb #5655 Bulb #555 Bulh #44 Bulb #555 Bul
BOROMIR |  MYSTERY FRoDO DESTROY MoDE paanTR | PAUOCIR ER)
: #5856 Bulb #5585 Bulb #555 Bulb #5558 Bulb #555 Bulb #4555 Bulb #555 Bulb #555 Bulb
RED—YEL FIPPIN GIFT OF LIGHT EXTRA RING BIG LIGHT SUPER AING 2%
- J12-P4 - ARROW THE ELVES BALL MULTIBALL FOINTS SPECIAL FRENZY SCORING
: #3556 Bulb 555 Bulb #535 Bulb #3855 Buly #3555 Bulb #5545 Bulb #5655 Bulp #555 Bulb
LEGOLES L BAMP L RAMP L RAMP GANDALF cLoop C LOOP CLOOP
ARROW MAN RING DWARF RING ELF RiNG ARROW MAN RING DWARF RiNG ELF RING
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulk 4555 Bulb #555 Bulb #5556 Bulb
'HED-BLU GIML EXTRA GOLLUM SPEGIAL MERRY B ORBIT R ORBIT B ORBIT
12-P6 ARROW BALL MULTIBALL ARROW MAN BING DWARF RING ELF RING
. #5585 Bulb #555 Buly #5655 Bulb #6555 Bulb #5355 Buib : #5585 Bulb 555 BUb EBR 4555 BUb
rpyo | e | pome, g | ARME | wo | wes | o | e
: #555 Bub #5535 Buly #555 Bulb #5535 Gm. Bulb #5565 Gim. Bulb Kl #955 Grn. Bulb #555 Gm. Bulb #44 Bl
(QFC | O(RIC | OR(C) iy iy iy i S e 1
#44 Buib #44 Buib #44 Bulb #44 Bulb 244 BUlb #44 Bub #44 Bulb #44 Buib
_FIED-WHT SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE
-J12-P10 ¥ #3 #4 #5 #5 | #7 8 #9708
44 Bulb #44 Bib #44 Bulb #44 Bulb #44 Bulb #44 Bub #555 Buld %555 Bub
ESCAPE THE GANDALF VS WARG WAR QF BATTLEWITH | DESTROYTHE | TOURNAMENT START
THE ENTS SHELOB WITCH-KING BUTTON BUTTON

RINGWRAITHS SARUMAN ATTACK

68@65 c64r

6?0
dxl I.4K

LICHT PALANTIR [{F==

Optivnal
] Tournament
Kit Reuuited

LaMps 6063 & 1375 818 )
© located on the Back Pane1o Pla ‘F eld A

° <4 Backpane!

Lamp Part Notes: #555 Bult Claar = 186500200, #555 Bulb Gresn x
. = Lamps above Playfield. 165-5054-04 | £4d Futh Claar = 165-5000-44, Sea Saction 4, Chapler?,
Parts identitication & Location, Pages 72-74 for more detadls on bkbs amd
=Lamps below Playfield. comesponding sockets.
Some Lamp Diocas may be located wnder e playierd, in the Cabinet or
=Lamps not on Playfiskd. Barkbox on Terminal Strigs and nol on of wilh the Lamp Sockel.
P i COTS: Dinde On X orminal § Iip, séa Sae. 5, Chaplar 2, Playlield Wiing,

E-i Ei:;dl:-’::-t;illﬁon’f' LORDTHEHNGS DR. ©




In COIL MERU

i [ ‘?‘ also seleot:
IL TESY . il TEST

CHl ° e

Fower Ling Power Drive Transistor DT Control  Coil GA-Turn

PowerLine AT
Conngclion Voltage CaontrolLine Color  kine Connzct  or Bulb Type

Calor

Orive Orivar
Transistsr Ouput Board

High Current Cails Group 1

#1 |TROUGH UP-KICKER 01 YEL-VIO | J10-P4/5 [50.0C| BRN-BLK | Js-p1 26-1200 L)
#2 |AUTO LAUNCH - . i y 24040 O
Q2 A YEL-VIO | J10-P4/5 |50DC| BRN-RED | J8-PS |0 o

#3 |LEFTVUK 03 YEL-VIO | 10-P4/5 [50,DC| BRN-ORG | Ja-p4 |26-1200 EU]E
#4 |TOPVUK aa | VO YEL-VIO | J10-P4/5 (50vDC| BRN-YEL | J8-ps |25-12000
Power 090-5044-005 |

#5 |RIGHT VUK - 05 | Driver | YEL-VIO |J10-P4/5 |50.0C| BRN-GRN | Js-pe |20-1200T)
#6 |RING MAGNET e o VIO-YEL | J10-P3 |50:0C| BRN-BLU | ugp7 2074800
- 23-800
#7 |RIGHT TOWER m a7 YEL-VIO | J10-P4/5 [50,0C| BRN-vIO | og-pg |S3E0D
LOOP DIVERTER RY-YER-3A | J10-P1/2 BRN-GRY 22-1080
Diale 0 Tenmral ez gt najed) A T : . ; ; % 7 !
High Current CO“S Gruup 2 Transl:i‘g{‘éer Ougﬂ‘g’éam b .E ] Connectiig?'l i # " ' LinECDnnre?t[:t g?Eulg_'l'yﬂe
LEFT BUMPER 26:1200.2)
060-5044.00T |
#10 |RIGHT BUMPER et0 YEL-VIO | J10-P4/5 [50rDC| BLU-RED | Jo-pz |25:12000
#11 [BOTTOM BUMPER att YEL-VIO | J10-P4/5 [50,DC]{ BLU-ORG | Jo-pg |2812000
P 1O

#13 |ORBIT PIN 013 | Driver BRN  -| J7-P1 |20.0C| BLU-GRN -| J9-ps |28-1200 U
: . #906 Bulb

#14 |FLASH: HELMS DEEP RT ¢4| | ORa J6-P10 |50rDC| BLU-BLK | Jg-p7 [0 LT

#15 Y YELh | y10-Pv2 Jsovne| oRG-GRY | Jg-ps 229000 |

22.900 U

LEFT FLIPPER (50v RED/YEL) | Q15
RIGHT FLIPPER (50v RED/YEL) BLUYEL-3A | y10-p172 |s0Dc| ORG-vIO | Jo-P9
PRI, ) el T

Low Cittront Cole Croup 1 g0 o B,  POUee  gouerlie  pouer Shere O o
#17 [LEFT SLINGSHOT ai7| - BRN J7-P1_|2010C| VIO-BRN | Jr-pa [23-800 U|
#18 |RIGHT SLINGSHOT - ag| BRN J7-P1_|{20DC| VIO-RED | J7-p3 23800 O
#19 |TOP SAUCER ata BRN [ .J7-P1_/20DC| VIO-ORG | J7-pa [26:12000)
#20 |BALROG MOTOR RELAY Q20 ng?er BRN J7-P1_|2:0C| VIO-YEL | J7-ps | DS Relay
#21 |SWORD LOCK RELEASE Q21 | Driver BRN J7-P1_|20DC| VIO-GRN | J7-p7 2715000
#22 |BALROG MOTOR _ 2| o BRN J7-P1_[20DC| VIO-BLU | J7-Ps | Motor
#23 |FLASH: HELMS DEEP LT 023 ORG J6-P10_|20vDC| VIO-BLK | J7-Pg | #906 Bulb |

T
2!

S R
Tansfstor DT Geatrel

Low Curtent Coils G v Ougti‘;;ara Fogae Gonneaiioh \%ﬂagé Control Line Gotor  Line Sonnett o Bt Type
#25 [FLASH: POPS X3 425 ORG J6-P10_|20vDC| BLK-BRN | Jp-p1 | #9065 Bulb
#26 |FLASH: RING 026 A ORG J6-P10 20vDC| BLK-RED | Je-p2 | #9086 Bulb
#27 IFLASH: BACK PANEL az7 ORG J6-P10 [20vDC| BLK-ORG | Je-p3 |#205Bulb

NOT-USE]
#29 |FLASH: RINGWRAITH
#30 |FLASH: SWORD

p e e

J8-P10 BLK-GRN | J6-P5 | v 0 |
#9706 Bulb

J6-P10 (20vDC| BLK-BLU J6-P& 165.6004-00

ISP H—T2VDC BTNV TP co-Hulb.

1.65- -
J6-P10 |20+DC| BLK-GRY | Jg-pg | #89Bulb
SLEpE GEbEH bahusan QIIBT (TR Gamey L SR 0 AR 020-042) 72

e A FLASH P ESTROY-FHE-RING:
#32 [FLASH: BALRO:
H § L]

AU S2py | 261200

L Coil Note: U Either -00B or-00T can be used for coil replacements. B/T lsted is proferable for easier diode accass & may differ on game.
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(0 0 0 0 0 0 0 © COIL & FLASH LAMP LOCATIONS
o Cail 08 (Magnet),
R Flashers26 & 27 are o
G e it;c:aar:gfl on the Back
' \ < Backpanel
O e ; lb
s l_—| To Playfietd '
' = IYTIrrrrrry T I I I IrATIT

Typical Switch Wiring & 8chematic

I T—
, Lt H

Dedicated Switch Schematic

Dedicated Sw. Inputs Ground

)
|
|
]
)
)
|
|
I
I
|
|
L GRY-XXX BLK
' NO. c[d-'m. 1
l gﬁ‘m#ﬁ’& smwr':-";m
I
i
1
I
|
|
I
I
1
1

Typical Lamp Wiring & Schematic

Typical Coil Wiring

-

Anode {Non- 4004 Cathode
Banded Side) {Banded Side)

Drive
Transistor

Power Supply
Voliage

T2 0727 0011720727771

=Coils f Fiash Lamps above Playfield.
= Coils / Flash Lamps below Playfield.
52| = Gois / Fiash Lamps not on Playiietd.
[Esfar] = Color of Mini-Mars of Fiash Lamp Bulb.

Some Coil or Flash Lamp Diodes may be located under the playfield, in the
Cabinet or Backiox on Terminal Strips or Diode Boards and nof on the assemblis.
DOTS: Diode On Terminal tip See Section &, Chapter 2, Playfield Wiring.

Coll 024 is Optional, If sither a Coin Meter, Token Dispenser or Knocker {alf
apifonal equipment) is required, cail Technical Support for mare information,
1-800-542-5377 or 1-708-345-7700.

THE '
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omestic Pinball & Redemption Distributors Map J XS I 4
: D 4 |

Wy

Alberfa Baskatohewan| Manitoba
WY

Monfana

Distribu I

n i:'aI fhis :horig%rgmtgi

D o Disiribudor in it i
this skate/province, oIHNBA

,—_§ .‘?‘ BDenmark
. 2 LI etmany
K3 S0 [
X % .‘f

e {Auciria
= ‘gf Switzerland

Kght:
R .

Distributor(s) located
nln!?lﬁsl::w}'nslgg?m ®

DNO Distributor in
this country.

For Parts & Service, call your nearest Distributor. View the abiove maps & the directories on the next Fage 10 locate your closest Distributor in your state, province, or
courdry. Distributors and phone numbers are subject to change. Gall Stern™ Pinball, inc. (Parts Sa

: 5 & Technical Support) with any questions or if your Distributor
cannot help you:.1-B00-542-3377 (in USA or Ganada) or 1-708-786-5466. Visit us at www.SternPinball.com for current Distributor Infarmation & other pinball needs.
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ALABAMA

J # F Domestic Pinball & Redemption Distributors

1-602-269-76506
Belson Weast
Buena Park {1)
1-714-228-7500
S¢. San Francisco (2)
1-650-952-4220
C.A. Robinson
Los Angeles (3)
1-323-735-3001
San Francisco (4}
1-650-871-4280

COLORAGD

Mountain Coin

enver
1-303-427-2133

CONNECTICUT

YDM Distributing

Willlamantic
1-860-423-1403

Binmingham Vending
Crlando (1}
1-407-425-1505
Brady Distribufl
Migmmi Miramar] (

1-954-874-1100
OCrlando {1}
1-407-872-1666

Graater Southern Dist.
Smyrna
$-770-803-3040
ILLINGIS
Ametican ““"'di"%
Elk Grove Village (1)
1-547-439-3400

Aflas Dickributi
Ek Grove Village (1)
1-847-952-7500
World Wida Digtrbuting
Chicago (2}
773-384-2300

1-317-899-2530

KANSAS
United Dist., Tno.
Wichita
1-316-263-8181
KENTUOKY
Atlag Digfributing
Lawisville
1-502-966-5266
LGUISIANA
AMA Distribuiors, Inc.
Metairie (1)

Beison Enterprises
Baltimore
1-410-646-4100

MASSACHUSETTS
Betzon Ent. (NECO)
Norwoad (1}
1-781-769-9760
BGokay Dales
E. Lengmaadaw {2)
§-413-525-2700

Atlas Distvibuting
Wyoming (1)
1-616-241-1472

Livonia {2)
1.734-422-1040

Cleveland Coin Machine | |

10WA MINNESOTA
Bemingham Vending Greator Amatlos Dist, Lieberman Music M.H. Assooiates, Ino,
Birmingham (1) Johnston Minneapalis (1} Fargo
-205-324-7526 1-515-278-4455 1-952-887-5298 1-701-282-7877
Franco Distributing Mose Distributing Moss Distr OHIO
Montgomety (2) Des Moines Richfield (2) ‘Atias Distributing
1-334-83¢-3455 1-515-266-6422 1-812-798-5030 Cincinnati (1)
ARIZOMNA INDIANA MISSOUR] 1-513-851-4100
Betson West Afles Distributing Greater America Dist. Cleveland Coin
Phoenix Indianapolis Kansgas City (1) Clewsland (2)
1-480-380-8857 1-317-786-6802 1-816-531-4300 1-216-892-0960
Mountain Coin Bhaffer Distributing Bhaffer Distributing Bhaffer Distribufing
Phoenix Indianapolis St. Louis {2) Columbus [3)

1-314-845-3393
NEBRAYKA
Cendral Dist.
Ormaha
1-402-493-5600
Breater America Dist.
Ormaha
1-402-553-2612

NEVADA

Mountsin Coin
Las Vegas (1)
1-702-798-0000

Reno Game Ssles

€

3

Reno (2)
1-775-828-2080

NEW JERBEY

Botson Entorpriges
Carlstadt {1)
1-201-438-1300

Jaok Guarnier
iee Oo., Ino,
{Pin 08,0

Lakewood (2)
1-732-364-9900

Mountain Coin
Albuguerque
1-505-345-7708

Betzon Enlerprises
New Hyce Park (2)
1-616-354-4647
Syracusé (3}
1-3156-437-2400

> qe i)

NORYH CAROLINA

Bready Distributing
Charlotte {1)
1-704-357-6284
Operators Distrbuting
per Archdale (2}

1-336-884-5714

1-814-421-6800

Macadonia (4)
1-330-467-4850

OKLAHOMA

Galaxy Distributing
Tulsa
1-918-835-1166

Betson Waest
Porland
1-503-772-4567
Mountain Coin
Portlard
1-503-234-5491
fpecialty Coin Producis

pe E’onland
1-503-786-9200
Toll-Free
1-800-987-4946

Beison Enterptises
King Of Prussia (1}
1-810-265-1155
Pittsburgh {2)
1-412-331-8703
Oleveland Coin Machine
Pittsburgh {2)
1-412-920-1300
Roth Novelly (Guperior
Wilkes- { = 1'?39} )

1-570-824-9934

Disirlbuting

d
Bre Blemphis

Amusement Distributore
San Antonic (3}
1-210-2205-3844

Commercial Mosic

Dallas {{)
1-244-741-6381

Disoount Arcade Baman

Crovitey (1)
1-817-297-0440

H.A. Franz, & Co.

Houstor {2)
1-713-523-7 366
San Antorics (3)
1-210-226-8322

Master Sales

Corsicana {4}
1-803-874-4740
pirit Consulti

2 Daitas {1) e
1-214-638-4900

UTAH

Mountaln Coin
Salt Lake City
1-801-262-5494
Gruve Dishiibubing
Salt Lake City
1-801-328-1636

WASHINGTON

Mountain Coin
Seattle

1-206-582.5700
WISCONSIN
Pionoor Sales & Bve.
Green Bay {1)
1-820-336-5800
Menomones Falls (2)
1-262-781-1420
LiebermansViking Vend.
Menomonea Falls (2}
1-262-703-4168

CANADA
ONTARIO

Starburst Coin Mavh.
Toronto
1-416-251-2122

BRITIGH COLUMBIA
s Oty

Note: For siates and
Canatlian Provincas
which do not have
Distributors, cafl the
neighboring state or
province with the city

closast to {indicated
with & white dof). States
ar Provinces with more
than 1 cily contairing &
distributor are numbered,
View the map on the
previous page.

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

YN\ L M N\ N\ International Distributors Directory RN NNV WN\

ARGENTINA

Electroport }F!orencia)
Mar Del Plata

54] 22-3485-5532
AUSTRALNA

Amusernent Mach, Dist.
Matraville

§1] 2931-66000

Ansielden

BELGIUM

Namusco
Brussels

|32| 2414-4595

Cuinsa
Santiago
58] 2641-9520

Vendcomatic
{Osla, Nomway)
47] 2291-8383

Pelika Ray-0y
Es

poo
[35] () S892-90452-99

Find-I4-In-Front:

Dr. Pinba

il

Avranches Aufomatic
Dusey
[33] 2338-96162
oFA
Paris
33] 1532-68082

Bergmann Automaten
Hamburg
49] 4101/30 24-0

Topfull Amussment Mach.
Kewioon

ITALY (REM}

Tacnoplay 8.4,
San]?\ﬂa""'ino

39] 5499-00361
NETHEHRLANDES
JVH Baming Products
Tilbrg
33

1.3-595-3200

Coin Lascade Lid.
Christehiuch

[85) 2278-10456

NORWAY
Vondeomatie
Oslo

47) 2291-8383
PORTUGAL

Jacinto & Martins, 8.A.
Belas

35] 1214-326624/38

Comarcial Cocomatio
Madrid
341 9167-16980

Bjuvia Fritid AB
Biuv

[46] 4238-6000

ERINGS

SWITZERLAND

Movomat, A.G.
Harkingan
£2365-08%61

UNITED KINGDOM

DR. ©
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This game must be connected to a properly groundad outlet to reduce shock hazard & insure po-

A per game operation. See Sec. 8, Schematics & Troubleshooting, Chp. 3, Cabinet Wiring (Transformer A

Power Wiring), for transformer connections required for Normal, High, and Low Line conditions.

L

i

=

7 AT

i b

| N

Domestic 3 SEIE) 1 [ e b
use an Samp 250v Slo-Blo Fuse. CURBENT: 2.8AMP CURRENT: S8AMP

WATTAGE: 329w

Export NGOPE 7. : 1 i
use 2x 5amP 250v Slo-Blo Fuses. CURRENT: 1.8AMP SAMP BAMP* %ﬂg&u%u
1145w | 1832w*  anefra

("England & Hong Kong use an Saer 260v 58 Fuse.)
TR e

T

Export Japan Only : O : J
use an Samp 250v Slo-Blo Fuse. CURRENT: 2.6AMP CURRENT: 8AMP

WATTAGE: _ 812w
The overall Front / Back Height
dimensions mnolude the added 77"
il with the Leg Levelors turned all
SECANE GACKEOX (T3, the way in.
Ay "

O C) 73 m The Cabinet is deslgned to give
oo vecossy  E| | e siomendad 6., pich o
gr e aaor ko (274" Legs are installed with the Leg
transporting the game. % ; Levelers turned all the way in.

' . % With the Leg Levelers turned all
Read & follow Section 1, @ the way out (not recommended),

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

SAVE AND RETAIN ALL
PRINTED INFORMATION
INSIDE THE CABINET !

an additional 13;" shouid be
added to the respeciive Back or
Front Height dimensions.

.

Depth 31 L 4
Approx. Unboxed Weight:
2701bs. («/- 10)

ront Helght

At least 2 ppople are
required fo move and
mtjinewer this game. SR
'se proper moving .
equipment & exfrome Leg Length is: 30"
care whife handiing!
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The The Lord of the Rings Pinball Game Service Manugl General Table of Contfents
Sae Sections $& 5, Table Of Contenis, for detalls of that Section and il's Chaplers.

For Proper Operation of Pinball Game, four {4) Pinballs must be installed!.......Inside Front
» Backbox PCB Fuses, ROMs, Bridges, Relays Playfield/Cabinet Fuses, Cab. Switches . DR. @

» Find-lt-In-Front: Dr. Pinball Section Explained P> How It Works ..ccvciirracccinnnsininennns DR. @
» Diagnostic Aids P CPU DIP Switch 8etfing .......cceerernrensenrstinsssisrssssrssensrcsissessenss DR, @
P Swifch Matrix Grid, Dedicated Switches & Locations ................. sevsvsssrsosssrassancaaness DR @
P Lamp Mattix Grid & LOCAHONS ...vueeererrererrierrenarcseescrorisssnsnssnissssssncisssstossssnsasanses DR. ©
P Coils Detailod Chart Table .....cccovieriernrcniracernicsisrurionssessisroneererinseresostosensassnsassaas DR. ©®
P Coil & Flash Lamp LOCAHONS cou.vvveracisrrensrsnrmeressanessernisssarnsiasisssossonsssnsanirsssnessras DR. @
» Domestic Pinball & Redemption and International Distributors Maps.....cceecereecsesercers DR @

» Domestic Pinball & Redemption and Infernational Distributors Directories .......eeeeeeee. DR, @

» Power Requirements P> Trangportation P Game Dimensions ........ccccceniessrersensnes DR. @
Game Manual General Table of Contents........ouiiieereereanccnaan.ne. cvsesansssseersssssronsanssosssl=ii
QECTION T oerreeciiiiiniinnisrinisenensasereerressorsoncaranssnsssstssssrssnisascsesnsssssssssnrnsssnssssanarens -4

Chap*er I' Aﬁer geiﬂup ......... ET RS AN L RE EL LS LR L L. ) [ETTEIERIRSE L TN I R R D AR R S0 LA L L L Lt d) [TIFIES RTINS IRS RE S RO L R L L2 12 l

[> Pil"lbaﬂ Game gef'up Pf'OOGdUl‘es ------------------------------------------- TTIST TR TR RN AN T T, ] oaocoo.cloo--u-o-.ouo.--o]

[> Pinball Game Set-Up Future RefErente..........ccovevevervreniniscasinessnscrancssassssosassosans cerrivenianans2-8

[> How to Secure tho Backbox... > Leg Leveler Adjustment [> Eaey Access... - 3 Positions...........4
BECTION 22 ..erecmiciccctecntiesantesinsesontnsiossossssssnssnrnaresssssassonasonsntsaatsssesssssisnissssvose 5-6

Chapter 1, Game Operation & Features.....cocesereren. crsersrissansresnnes svressrnestaronsarestobesseasiasans 5

> Start of Game Features (Starting a Normal Game, ... Team Play, ... Tournament Play with ToPg™ )
[> During Game Features {Feature Mode & Combination Shots, Muktiball, Replay Feature)

[> End of Game Features {Game Endings, Match Features, Entering Inifials/Name) .......c.c... TPTOURRRNN -
[> Auto Percentaging > InSHUCHON CaM .eveeeriieeciiirerncec e cnescccsie s eressniasan e OO -
SECTION 3 ...eiiitiiiicrriarierinrrcstersssoronsananss eestesssssasissiantetessianeceresncarses veessssssanead=-67
> Portals™ Service Menu System Table of Contents {detailed oufline of this seotion).....coeeeeeeennen. 7
D> Portals™ 8ervice Switch 8et Access & Use (Function 1, ...; Function 2, ...; Function 3, ...} ......... 8
Chapter 1, Portals™ Service Menu Infroduction.....ecec...... coasersrssssernesainne cevesnrrsrrnannsnssssnraes O
I> How to Use This 8ection......ccccrieeeeierseierirereeroncaaaennaeres srseressasssasansers cressrrasasneserase vevsnasssaress @
> Portale™ Service Menu 160N TPBB —....cccocerieiisreesnssinssssnissssressrasnsssssosnnssssses sose vasossnsnesasessanal O-11
> Portals™ Qervice Menu Example P Exifing the Portals™ Setvice Menu .........ccciineeener. versnnnn 1214
Chapter 2, Go To Diagnostics MenU .ee.e.eeiciccecrcriiiiiciieniicinerurirtitieetereetanrncanaeesesencene 15-31
Chapter 3, B0 To AUits MenU .....ceirircrsrrnneressorsersosssoncesssnseossorssssssasaesssnnnasssssasassas 32-37
Chapter 4, Go To Adjustments MenU........eierccisnisisiserininrceianissisnisrasissssnsnsiesssorneas 38-46
Chapter 5, Go To Installs Menu.......... cacssassisissnssansnstassesssenirnserenny cesrssnrnsnnrsrersessereeees 47-60
Chapter B, GO To Reget MeNU......comoeeierenrirscriinescsscsaraacsossassssssssnansnnces cecersrssssssnnres B1-62
Chapter 7, Go To Tournament MenU ......cccceceirenierruiinimnionrreinniatistiaienscisenns cessssnsossas 53-57
BECTION 4 ...noeeeeecvcecercrsersnrenssersssssstostssssnssnsssstsassnsssssntonssastsssnssssiossassassonsanss 58-74
Chapter 1, Parts Identification & Location (The Pink Pages) ...cccccviessremincisecersrcrnoneiasineane 59
OVEIVIBW ... ievesssisssacirescsininsianee rasesssererererstevethbaterss iRt asintent certrrinrassesssinsnanasareinsassasasiasese 9

The Lord of the Rings™ Backbox Assembly ....c.eciiveriiarieienannnns reesreressatenssnnissssnassaranisenssssarnrs 60
Speaker Panel Assy. for the Backbox & Associated Parts:..cceviiiuiicinieieennniniciscsnneree 6l
Cabinet - General Parts & SWIChes . .oveicviviiieeiriciiiiiiiiirenrcrrrrrcrec s ttecerananreraeccausriissns e 62-63
Playfield - General Parts, Metal Rails/Ball Guides & Switches (Above) ......coceivenrencinvennenne. 64-65
Playfield - General Parts & Switches (Below) ............ averuseterastrssssanrsssnrratnsasantrrnsnrbisittinrans 66
Playfield - Plastics {Screened & Clear) & Decals .......cooeiviinimniniiiiioriiinnn s s cnaiins 67
Playfield - Rubber Parte Black (Rings Actual 8i2e)....ccoiiiiuiiiiniriiisitieiieieneesnrnsssaasssnntans 68

Section 4, Chapter 1, Parts identification & Location (The Pink Pages) Continued on the Next Page
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Section 4, Chapler 1, Parts ldentification & Location (The Pink Pages) Continued from the Previous Page

Playfield - Metal Posts (Screws) and Nuts (Actual Size) ................ etraeseansrrrerannnres raeean verersess GO
Playfiold - Hex Spacers (Actual 8i2e)........c.cceeccceccricrercrencarnreecnnrernersavsans SO — 70
Plagfield - Posts & 8pacers (AcHUal BIZ€)......c.ceuvrevreerevmrmreeereerncsssseessarsrasserssassssnsassarsessses oy
Plagfield - Small Bayonet Type Bulbg & Sockets (Actual 8iz0) .....ocvueereererereecrererenrernrsniessenerss 72
Plagfield - Large Bayonet Type Bulb and Sockete (Actual 8ize) .........eceereeirerverereseseerresrecerseene 73
Plagfield - Wedge Base Bulbs and Sockets (AGHUa] §I26).....c...veerveveviceeeseieresvaraseenreessesneeeesseses 74
Chapter 2, Drawings for Major Ascemblies & Ramps {The Blue Pages) ......ccceeeeeeeeerecens 75-98
D> Overview ...cc...ccccomvevveececeinreneerenanns teeesteistersressrer et e et e P RSO R a0t e tan ba s nenereneennans vervens 75
Ball Shooter (Plunger) Assembly, 500-B148-00-07........cccccerreriercerreerorversrsssnsessossasesnns (Top) 76
Autoplunger Arm Weld Assembly, 500-8091-00 with ...Coil Assembly, 500-6092-02 ..... (Bot) 76
4-Ball Trough Assembly, 500-8318-24 and Associated PaMs: ..........ccceerererereecesrersarrrnerreseres 77
Flipper (Left) Assembly, 500-8543-11 and Asgotiated PArE: .....cceeeveveeeremrrerssoneesensessesscasemans 78
Flipper (Right) Acsembly, 500-8543-01 and Associated Parg:.........c..eeveeerreecmssrarcaeereneereenn 79
Diverter (3-Legged Flipper, Left) Assembly, 500-6543-32-80 and Associated Part:.................. 80
Diverfer Assembly & Diverter Gate Adjustment Procedure...........coeececveeeeireneerinieenrmenennen 81

Ball Deflector Assemglg. BO00-BB57-08......cccoreiiiiiiiiirinriiiecreeranereceesnsanacssassssassstninssosesnnrore 82
Bumper Top Assy., 515-6459-08 (Qty. 3)............ PAeevavhbbbrarensas esetastasanrereraseabetnstornpire (Top) 83
Bumper Bottom Asey., 516-6459-04 {Qty. 8) ccevvviirareererenrernsn ereetveensesterestersrrrtatasare (Mid) 83

o = = e 3] N0 AGSOCIGTOU PAITS: veerevsrrerareerarnrrerasanees (Bol) 83

Slingshot Assemblies, 500-5849-00 {Qy. 2) .ccevvervrererreracanersnnes coreevriressatenaasarstanaasans {Top) 84
VUK (Vettical Up-Kicker, Left 81gjle) Assembly, 500-8698-00.....ccccvecemsrereresaernns ceavaraes {Bot) 84
Exit Scoop, 535-9287-00 and Associated Paris: .......... srarrrrarrsirenenstnssrsnsnrsssseneansenseses {TOP) 85
VUK {Vertical Up-Kicker, Right S8tyle} Assembly, 500-8696-01........0ri00000recesecrerceerennnes {Bol) 85
Balkog (Motor & Gate) Individual Parts Onlly, .....coereeceecciriiininrssinierssseisrersnrerasrarsranesseninse 86-87
Orthanc Tower, Up-Kicker and Ball Trough (Up-Kicker Tray) [ndividual Patte Only, ...ccccvereerceneec 88
Barad-ddr Tilting Tower Individual Parts Only, .......coocmieeamrererrevrrrererrereecereveeesess e reesoeeeneenne 89
The Lord of the Rings Playfield Figurines (C%araeiers) OVOIVIBW «cocececciemreererancscrt s e rrraeesnsanas 90
Down Post (Sword Ball Lock) Asserbly, 500-8752400 ........ccoveremieeaecerererereersrseirasssns (Yop) 91
30° Eject (Saucer) Assembly, 500-6511-11 and Associated Part:...........ccovevevreerernecrvenenns (Bot} Ot
Upper Mini-Playfield, Left & Cetner Wire Ramps, [ndividual Parts Only,.......ccccveecereveevveervnienens 92
Center, Right, 8word and Shooter Lane Ramps, Individual Parts Only,.....ceceeueeeirereeiinrsssennnens 93
Back Panel (Front & Back Views), Individual Parts Only,......cccecnvevereeesieeesenesnesssnsseesvesnns 94-95
Magnetic Ring Assembly, Individual Parts Only,.....cooverrevereneccnrecirinrensane resrbibrasent e tessssrana 96
Back Panel Trough Assembly, Individual Parts Only, v..evelrereveeean. srirsssssessstrersssasarsssnansosessasasses D7

> UK ONLY OPTIONAL: 2t Beflentor stssemblive, B00-B788-02 {26, Tl verscasssranarssssnincans siesensnnses {TOP) 98
[> UK ONLY OPTIONAL: /50w Post Asseimbly, BOU-GEDE00 eesesssssesseassersossaosasancesnsssssssasoass {Bot) 98
BECTION § .eerrerietiticertisiiisnenninnnastissiissansstniirsessresasensssessessassssvarssnssnssnes 99-150
> 8chematice & Troubleshooting Table of Contents (detailed outline of thic 107 1oT ) 99
[> Coils Detailed Chart TAble .......c.crueeeeeeieicrveinirraernrasreraaresessisiesssseessersossosnsnnsrssssssnsssessoners 100
Chapter 1, Backbox Wiring (The Yeflow Pages).............. restarrerenrerissrenraransnrensensans oeeee 101-102
Chapter 2, Playfield Wiring (The Yellow Pages) ...... resesiarenesseststvsrtnasinnranansnns vassereras 108-106
Chapter 3, Cabinet Wiring (The YEllow Pages) .......ceceeeervereererseerseressscssssescssonsessssncs 107-108
Chapter 4, Printed Circuit Boards (PCBs) (The Yellow Pages)......ccceruererveevrverrevrerenes 109-150
APPENDIXES A-J ... iieiiicetereceiteerneee i sensmnsnnressaoserssssssssnsessssnssnssessssensns Al-J1
[> Appendixes A-) Table of Confents (outline of this SECHON)....r.ereererarsvsnsnesnssassnesnssnsarssases affer 150
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Chapier T of 1
After Set-Up =

Pinball Game Set-Up Procedures :
e e Pt e e

nstruction Sheet 'art 310-00, - q
included with your New Pinball Game, Plh}.ﬁﬁ!&" ~GAME S E'[mU»T

continue with the below procedures: Pt o2 T s S S S e R0 St ek AT =

With the Back Glass Removed:

1. Check all connactors in the Backbox for

loose wire terminations. Reseat any loose wire
by pushing in ¢n the terminal. Push on all
connectors plugged into the CPU/Sound Board,
I/0 Power Driver Board, and the Display Power
Bd. to check that they are properly seated. -
Ensure Fluorescent Light Tube is seated
correctly. Check that all fuses are seated
properly. Close and lock the Backbox and
secure its’ keys back inside the Coin Door.

With the Playfield Glass Removed: piei

2. Make sure the proper amount of pinballs o . e it e Searo e
were installed (Amount of balls are always

specified on decal attached to the lock down
assembly and at the top of the inside cover).

3. Remove all shipping tie downs, shipping
blocks, packing foam, shipping instruction
pages, etc. (if any) from the game. READ ALL
PRINTED INFORMATION! Shipping
instructions, labels and/or decals describe
warnings, cautions, and/or important information
specific to the game. SAVE ALL PRINTED
INFORMATION.
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4. Raise the playfield and support it, by lifting -~ o
the Prop Rod (located on the left, inside the T REL UL

cabinet). The end of the Prop Rod should be
placed into the hole under playfield. See the
illustration "Easy Access Service System -3

Posltions" on Page 4.
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5. Visually inspect all cabinet cables and
connector terminations; ensure No wires or
cables are pinched and that cable harnesses are not pulled tight.

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

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

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

With the Coin Door Open: :

7. [t desired, perform any self tests at this time (see Section 3, Chapter 1, Portals™ Service Menu Iniroduction,
and Chapter 2, GO TO DIAGNOSTICS MENU, for instructions on how to enter "Begin Play Test" and "Game
Name Test" Menus to test components on the game).

8. If desired, adjust Game Pricing, Standard and/or Custom (see Section 3, Chapter 4, GO TO ADJUSTMENTS
werce: e MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Bali Play, Home
,aghgga;,}gggg?n or Tournament Settings, Novelly, Add-A-Ball, etc.).
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Pinball Game Set-Up Future Reference

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

dn-fag Ja4py :| "09§

1. Belfore opemg box, {a the 2. Slide game out using the 3. Remove the Four {4} ident-

box flat on its side with Black Nylon Strapping as a ical Legs with Levelers
“TRUCK THIS SIDE ONLY™ _ handie, ' froen the carton and set
— ECIy e TIo0T, _ aside. (SAVE! all packing

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

Remgve
2 Bolts
per Corner

4. Atthis point DO NOT CUT
STRAPPING (You want to
keep the Backbox secured in

6. Install FRONT LEGS using

the down position). Loosen 5. Lift game into an UPRIGHT the bolts removed from Step
and remove the 8 Leg Bolts POSITION (Coin Door 4. Secure tightly Take care
{use 5/8” Socket Wrench) Facing Up). not fo scratch the Black
and set aside. : Finish on any of the Legs.

7 9)

7. Carefully set the game down . Cut BLAGK NYLON
on the FRONT LEGS. Care STRAPPING. CAUTION:
should be taken... Game is ] Strapping will SNAP, protect
heavy, two (2) people are 8. Using supports or two (2) your eyes! Use extreme
recormmended for this and people, prop the rear of the care when using a utility

cabinet up and install REAR knife or scissors.

the foliowing step. LEGS. Secure tightly.

“\After Set-Up



Pinball Game Set-Up Future Reference Continued

1 & o
| 12. The next step you :..:L
will remove the c%
PLAYFIELD ~
GLASS & BACK IS
GLASS to access "-&-
o, the inside of the NN
) cabinet & -
. After the BACKBOX is in ot & S
the UPRIGHT POSITION, ' ; . Shooter
locate the 516”7 HEX KEY. : : Rod
10. Lift the Backbox into the - While inserted, rotate KEY '
UPRIGHT POSITION with a 3/4 tum until latched Door] ’gﬂgﬂf{
(Ensure the cables do not & locked. ' '

get pinched).

NOTE: KEYS are tied to the Shooter Rod* if
equipped) ortaped to the Playhield Glass {f
equipped with Auto Plunger Butlen). Remove
keys. One (1) set of keys opens the Coin Door.
the ofher set is used to unlock the Back Glass fo
gain access to the White Star Board System.

13. Qpen the Coin Door and

pull the YELLOW HANDLE 14. Through the open Coin

io the LEFT and at the Boor, remove the RETAIN-
same time pull up on the ING RING at the rear of the
FRONT TOP MOLDING CASH BOX and apen.

and remove. The GLASS Remove the PINBALLS &
can now be pulled out the PLUMB BOB from the
towards you and removed. SPARE PARTS BAG.
TAKE CARE while moving; {Save the other spare pa/s in cabinet).

Install the PINBALLS by
placing them on the play-
field s0 they can roll into the
Cuthole Bail Trough.

set glass on a safe surface.

Plumb
Bob

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

Ramove the PINBALL GAME MANUAL (stapled to
side of the left wall of the cabinel). Review Secfion 1,
Chapter 1, which describes how (o /it the Prayfieid fo
accoss the Plumb Bob Tit Assembly. The manual
gives you ak the Importani information you need ta
prepare for final set-up and other impontant information
(such as Parts, Diagnostics, Schematics and more...).

THE CABINET WHEN NOT USING.

ALWAYS STORE THE MANUAL & INFORMATION SH DE

. ﬁr . BTl e g
Tk

s {chaptec,|
Y ";!t\e::,.)l... .- bhvpbhge 3
2
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How to Secure the Back[YLdfor Transporting
For more Backbox details & part numbers, see Section 4,

Step 2. Chapter 1, Backbox Assembly, Pages 60-61.
mw&m into Step 3.

the "down" position.
The top of the Bagkbox will
rest on the Pinbalt Side Armor,
Strap ortie down the Baskbox
to keep from “beuncing” during
transport .

FHITITITITITEI ST TG ATTITEUIFANLAITIOSIINISILSNINIZSS
Leg Leveler Adjustment - |
Attach the four (4) Leg Assemblies to cabinet corners with the eight (8) leg bolts provided .

[{ Cabinet Leg

[==L—"] Start adjustment with the leg levelers turned alf the way
in,
View the bubbfe in the ievel provided on the right side
wood rail,
fay _

Bubble Level Ad]ust the front or rear levelers as necessary to cause

the oot 1ail the bubble ‘o float between the two (2) black iines.

Shooter Lanc, Bubtls _ , —_—
e ot Use a pinball to roll down the center of the piayfield for L eq Leveler
the2blackll | side-to-side leveling. : dlined ai

[ 1 YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS

REQUIRED FOR PROPER GAME PLAY!

Note: For custom adjustment greater than >6,5° can be achieved by turning out the rear leg laveler(s), however, it is not recommended.
FEATITTRIIT I TR EFNAIITIIG R IR BN TR R ST TG RNITIFISINIESS
Easy Access Service System - 3 Positions
With the front moiding & glass removed, carefully iift the playfiald (take care when using the Bottom Arch to hoist).
Positions 1& 2

When lifted high enough, the Playfieid Support
Slide Brackets (Fig. 1A) can be seen & can clear

the cabinet front. At this time, pull the playfield Fig. 1C
toward the front of the cabinat, checking that the )
mechanical components ¢lear the cabinet front, then

rest the playfield on the Playfield Support Slide

Brackets at the front channel of cabinet (Fig. 1C); —

Or, the Prop Rod {located on the right inside of
cabinet) can be used by positioning the Prop Rod end into the receiving

Pesitlon 3 B

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

Fig. 2C

/

fter Set-Up



Qection 2

Chapter 1 of 1

Game Operation & Features

Qtart of Game Features

Starting a Normal Game

Insert coin(s). The game generates a sound for the
first coin & for sach subsequent coin with the display
indicating the number of credits posted. Press the

- Start Button and a start-up sound is produced, and
the posted credits are reduced by one. Subsequent
players can be added (up to 4 can Ig)lam!) by pressing
the Start Button before the end of ball'1 {wit
sufficient credit in the game).

The display now indicates the player or # of players
sglected from the total depressions of the Start
Buiton. The display indicates the ball in plehy. anda
ball is served to the Shooter Lane. An introdugtion is
shown followed by Skill Shot Graphies and/or instruc-
tions. Pressing the Start Button after ball 1 of 23)(
player will start a new game (¥ credits are available),
but only if the Start Button is depressed for 2-3
seconds. This delay is to avoid accidental "re-staris”
of a game. Note: Any partial credit remaining aurin

ame play after the end of ball 1, or power down, wil
e gliminated.

Starting Team Play (Doublesl)

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

8tarting Tournament Play with

This Pinball Game is ToPS™ (Tournament?;;;gl
System) Ready. Optional Tournament equipment &
hardware (sold se, arate{,y) is required. Review

Saction 3, Chp. 7, GO TO TOURNAMENT MENU, for

more info!

Unlike a “Normal Game”, the Tournament Game is
staried by depressing the Tournament Start Button
(located on the Front Molding, if installed). If adequate
credit(s) are posted and & Tournament is started via
Portals™ (select the "TOUR" Icon in the Main Menu),
the Tournament Start Button will flash. Any adjust-
ments or installs changed will not be in affect. Starting
a Tournament Game defaulis 1o proprogrammed
Tournament Rules (e.g. No Extra Balls, Specials or
Bonus Credits are awarded); however, starting a
Normal Game after a Tournament Game will then
revert back to any unique adjustments or installs
performed previously. During and End of Game
Features operate in the same manner {differences in
adjustment defaults are present).

Game Operation/,
& Features

During Game Features

Feature Mode & Combination Shots

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

Multiball
Multiball is started afier completion of certain features

(amount of balls used depends on game rules).

Replay Feature

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

End of Game Features

Game Endings

When all player(s) have played all balls {including any
Extra Balls), the game ends. |f power is interrupted
during the course of a game, it will end that game (see
Starting a Normal Game). Closure of the Flumb Bob
Tilt Switch according to the number of tilts set,
Standard Adj. 15, TiltWarnings (Default = 01) or
prolonged ciosure, will end the current Ball-in-Play.
Closure of the Slam Tilt Switch on the Coin Door ends
the current game(s). '

Match Feature

At the end of each ball, earned bonuses are collecied.
At the end of the last ball of a game (including any
extra balls, if applicable), earned bonuses are col-
lected, then the system produces a random 2-digit
number {a mulfipie of 10; 00 to 90). Matching the last
2 digits of the player's score with this number awards a
credit. In Std, Adj. 13, Match Percentage (Default =
8%) can be changed from 0-10%. Changing the
percentage to 0% displays the "Match Animation” at
the end of the game, however, will never match nor
award anytiing. Changing this adjustment to OFF will

not display the "Maich Animation” nor award anything.

Entering Initials/Name

if player achieved a new High Score in a game or
achieved a Special Feature (if given) the player may
enter 3 Initials. In Std. Adj. 29, High Score Initials
a:)efault = 3 Initlals) can also be changed to 10-Letter
ame. Use the Flipper Buttons to choose a letter or
character as seen on the Dot Dispiay. Hitting the Start
Button locks in the letter or character and proceeds to
the next letter. The game then proceeds into the
Game-Over Mode and then to the Attract Mode.

Note: Standard Adj. 31, Custom Message (Default
= ON) can be disp!aged during the Altract Mode; enter
lettars in the same fashion.

For more details on Adjustments, see Sec. 3, Chp. 4.
Continued Next Pa
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Auto Percentaging

This game is equipped with Auto Percentaging, Standard Adj. 01, Repla]{:Type (Default = AUTO, adjustabie).

- The Replay Percent is automatically adjusted, Standard Adf. 02, Replay Percentage, or you can set a Fixed
Replay Score. Four levels may be selected. Adjustments allow awarding of a "CREDIT" (or your setting) as each
level is excaeded. This can be adjusted with, Standard Adj. 03, Replay Award (Default = CREDIT). With the
Aulopercentage Feature, if the actual replay dpercent— age Is higher or lower than that desired, the game will
automatically adjust for the new recommende percentage score(s). You may choose 1o make a different
"score-to-beat” adjustment; this is done by utilizing Standard Adj. 04, Hirlay Levels. For more details with
;_;l_giustments se¢ Section 3, Chapter 4, GO TO ADJUSTMENTS MENU: also, see see Section 3, Chapter 5, GO

INSTALLS MENU for further customization of your Pinball Game.

Instruction Card

Below is a COPY of the Game Instruction Card (SP1 Ne: 755-5180-00 USA) which is included with every gama.
If your card is lost or damaged, simply COPY this page and cut out the Instruction Card as a femporary replace-
ment until a new card is ordered.

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

3;;..““_““.. e e e

“dQ etuég G 095

© For more detailed game rules, visit our website @
: www.8ternPinball.com and click on the

i "The Lord of the Rings™" or "Game Archive"
Pop Bumper Link.

ings of Power Shoot the 4 Ring Shots to collect Rings of Power :

€ 3Rings of Elves Lighis Mode Start on Center Ring Shot.
€2 7Rings of Dwarves Lights Mystery Award on Hobbiton.
€2 9Rings of Men Lights Gollum Multiball on Right Seucer

Movie Multiballs Play afl 3 Movie Muitiballs to light Destroy the Ring :
B The Fellowship of the Ring™ Shoot every shat to collact the 9 Members of the Feflo wship,

HE The Two Towers™ Spelt K E E P on Bottom Lanes to light Sword Lock, then fock 3 Balls on the
Sward, .
W The Return of the King™ Collect 5,000 souls on the Paths of the Dead (Mini-Playfeld).

Gifts of the Elves Win a Ring Mode or a Movie Muttibali to eam a wondrous Gift from the Elve

| Game Operation
& Features
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Service Switch 8et (Red, Green & Black Buttons) Access & Use
The Service Switch Set provides access for three (3) Inside Coin Door i Coll &

functions available for your use. They are Volume [ Tosfing,
Menu, Service Cradits Menu and Portals™ Service < = | the ngﬁeld
Menu. All are accessed separately depending on which B ; | | Power Infedock

colored button {Red, Green or Black) is pushed first. ul | (LE ; Switch must be
: - pulled oul.

o e Mamom ]
Profect Sudtch e

b e
Comn is open
gy
nges...)
To access any of thess three (3) functions you must first open the

Coin Door {ses pictorial above) with the Game in the Attract Mode
(not already in any Function or Menu stated below).

Function 1, Volume Menu

Pushing the Red "VOLUME" Buttonfirst, enters the Volume
Menu. While in this Mode, to DECREASE the volume, hold down
or depress the Red "LEFT" Button until desired the volume is

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

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

Set between D-31; Once your adjustments are made, this menu wili
automatically exit a few seconds after the last button deprossion.

Function 2, Service Credits Menu

Pushing the Green "SERVICE CREDITS" Button first, adds
Service Credits (will not affect your audits as "paid” credits).

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

Note; This function Is disabled if Standard Adjusiment 30, Free Piay, is se!f to
YES. The Service Credits are limited to the Credit Limit in addition to any paid
credits present in the game (e.g. if the Credit Limit Is 30, and there are 8 paid credits
present, only 22 Service Credifs can be applied.).

Pushing Function 3, Portals™ Qervice Menu
ot

Pushing the Black "BEGIN TEST® Button first, enters the
Portals™ Service Menu. Once in, navigate through all menus
depressing the Red "LEFT" or Green "RIGHT" Buttons.

dho Rl

Jushipg the § aft or Bigirt Flinper Butions onaratestho same-as
reen Buttons of the Service Swilch Set, while in this Sswvice Mode.

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

Note: Pushing the Start Button operates the same as the Black Button
of the Service Switch Set, while in this Service Mode,
Please read the remainder of this Chapter for more information on the Portals™ Service Menu.

The remaining six (6) Chapters of this Section explains alt lcons & Menus in detail.
Read! Read! Read! '

'f||.» iy Portals™ Service
" Menu Introduction

FsT)




Chapter 1 of 7

Portals™ Qervice Menu Introduction

Important: The Dual Switch Bracket holds the Pla}yﬂe.'d Power Interlock & Memory Protect Switches. 1t is
located just inside the Coin Door frame (see pictorial of the Coln Door on the previous page}. The Button Switch
at the op is the Playfield Power Interlock Switch. It must be pulled out for eleciro-mechanical device testing or
diagnostic purposes (this is required). If this button is pushed in, the Playfield Power is disabled while the Coin
Door is OPEN. The Button Switch at the bottorn is the Memory Protect Switch. It is enabled while the Coin
Door is CLOSED; meaning any adjustment changes that are made will not be written to memory. If changing
adjustments is required, ensure the Coin Door is OPEN to disable this switch, thus allowing for desired changes.

How to Use This Section

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

To get into the Service Menu Mode review “Function 3, Portals™Service Menu” on the previous page. After
Power-Up, push down the Black "BEGIN TEST" Button to begin. Looking at the display you will momentarily see
"Service Menu" with a sateliite flying from right to left pulling a banner "Portals@w" followed by the MAIN MENU:

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

The MAIN MENU now appears with the “DIAG" /con (GO TO DIAGNOSTICS MENL) ilashing:

Qec. 3: ...Menu Intro.

MEHU

As the operator views the Menu Screen(s), the Hsee mre_symbols indicates that there are more fcons to select in

each direction. The fcon selected will blink. Pushing the Black "ENTER" Button {(or Start Button) will select the

jcon and the Menu Screen will change to the menu selected. Select the "PREV" lcons to move backwards '
through the menu levels. Select the *QUIT" icon to completely exit the Service Mode.

View the Portals™Service Menu Icon Tree on the next pages for a complete overview of all menus used in this
system. The *HELP" lcon & "?" Mini-fcon provide explanation of 1CON usage in the Menu where the "HELP” icon
or "2 Mini-lcon was selected. View QUIT THIS SESSION (Exiting the Portals™Service Menu) at the end of this
chapter (reference Section 3, Chapter 1, Porlals™ Service Menu Introduction).

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

Portals™ Service |
Menu Introduction ¥
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Portals™8ervice Menu Example

This example will demonstrate activation of icons in the DIAGNOSTICS MENU. The example will show activation
of the "SW" icon (GO TO SWITCH MENU). In this menu, the switches can be tasted individually and also all
active switches can be tested. Use the same technique 1o access all the fcons in the Portals™Service Menu.
Follow Portals™Service Menu Icon Tree on the previous pages as a guide to help navigate through the entire
systern {Also, go to the chapter in this manual explaining the fcon(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" /con and press the Black "ENTER" Button 10 activate the ICON thus moving back to the
previous menu. Do so unt! MAIN MENU appears.

Chapters 2 through 7 will cover all menu items within the Portals™Service Menu. The jcon is shown preceding
the text. Find the Jcon in the Portals™Service Menu by navi ating with the Red or Green Buttons. Each chapter
started is from the MAIN MENU. Within the chapter, and Sub-Menu will be covered sequentially with their
explanation & function. If the operator “gets jost”, select and activate the "PREV” feon until the display indicates
MAIN MENU. For more help on Button Usage, select & activate the "HELP" icon or “2° Mini-lcons.

EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

E E Move LEFT or RIGHT, select pravious / next or
move hackwards / forwands,

Select and activate to:

) [} DECREMENT (- or INCREMENT () oisplayed

HELE

MORE MOFE P [FITSE] RN ot seied st oo
Thess nonsefectable  Sefect and acivate Select and aclivate Select and activate Bk mh&ﬁgmﬁm“ “‘?E%’L%o& " ggﬁ.?ﬁ,
seloted Mot ony her 10 et fo the to QUIT, axits & to view HELP
there are MORE Iconsta. PREVIOUS Menu. refums to the Screens of the
the I-I_EHFJ O;Qb the RIGHT Aftract Mode. current Menu*. * Help Note: An explanation of each Mini-icon af that ment level
available for selection. will cycle continwously. To exita d:sg{aér where no Mini-icons are
availabie for selection, pressing any hufton will exit the dispiay.

1tehr entering Portals™, the MAIN MENU now appears with the *DIAG" /con (GO TO DIAGNOSTICS MENU)
flashing:

TOdpU] Nuap -ttt o

AUD | ADT {INSTIRESETTOURRUTT
CO TO DIACHOSTICS MEMU

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




Press the Black Button to activata this ICON. The SWITCH TEST MENU now appears with the "TEST" lcon
(SWITCHTEST) flashing:

SLITITCH TEST
Prass the Blau;k “ENTER” Button to aclivate this icon. The Switch Test Display now appears.

=WITCH TEST

All swilches can be tested one at a time. When possible, use a pinball to close any playfield switches; rolling the
balf at Stand-Up Targets or over/under switches is suggested. Use finger for all non-playfield switches. As each
switch is closed, the respective Switch Matrix Grid Position (1-64) will be it.

o
=.
=
=
=
o
QL
=

To view the schematic for the switch selected, press either the Red or Green Bution to select the "DRAW"
Mini-lcon. Press the Black Button to activate this Mini-icor; do so while the switch is momentatily closed.
This will bring up the Switch Schematic Display. The display describes the switch in the Switch Matrix which
includes the name of the switch, the Return (Row) Wire and the Drive (Column) Wire, drive transistor, and the
"Bin-Outs” from the CPU/Sound Board. Activating the "DRAW" icon when a switch is not closed, will give the
generic switch schematic as shown below.

Qec. 3

CPL-5HD

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

While in Switch Test or Active Switch Test, the Flipper & Start Buttons are deactivatad (because they can be
part of these tests). Use the Red "LEFT," Green “RIGHT" and/or Black “ENTER" Buttons to select and
‘activate the “MINI-ICONS" at the bottom of the display. In Switch Test, if the "<<" or ">>" Mini-lcon is activaled,
the display will go to (slip between) the previous tests (Active & Dedicated Switch Tosis). Use aither the Red or
Green Button 1o select the "PREV" Mini-icon. Press the Black "ENTER" Button tg return to Switch Test Menu.
To exit out of this Sub-Menu, select and activate the "PREV" fcon in the Menu. The DIAGNOSTICS MENU now
appears with the "SW* jcon (GO TO SWITCH MENU) flashing. Go through other Diagnostics selections or exit.

To exit the Portals™Service Menu, select & activate the

P T
dolidr 2 ohaphon
I ?"nge 13

o .




|QUIT THIS SESSION (Exiting the

In the MAIN MENU and in all SUB-MENUS, if the "QUIT" Jcon or "QUIT" Mini-icon is selscted and
activated, the Portals™Service Menu Session will be exited and returned {c the Attract Mode.

Portals“8ervice Menu)

o

N

E: -

AUIT THI5 SESSION

The game will go into the same Power-Up Routine as if turning on the game. Upon Power-Up, the CPU Game
Code & Display Code versions with Check-Sums are shown, followed by the Location ID & Game 1D Numbers
and Alerts, if any (see Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technician Alerts).

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

PROBLEM

WVilk not anter the Service Mode
after depressing the Black
"BEGIN TEST" Button.

Problem / Solution Table

SOLUTION

+ Check the Service Switch{es) (Red, Green & Black Buitons) for loose connections or bad Ground.
= Check the associated wiring harness toffrom the CPU/Sound Board, Connector CNB,
* Check CPU/Sound Board for possible faifure.

w
s-‘g g}'.fdsgg‘g% i‘[’g‘;’a“? égne?ﬁn%ml. * Check the Service Switches wiring harness for poor or no connection andfor broken wires,
N 16 Atract N st o |+ Cheok to make surs the Game is notin Free Play." #1he game is sef 10 Froa Play, adding Sorvios
M o SERVICE CREDITS MENY | Sredits is not raquired. . . .
I 10 a0d Service Credits, » Check the Service Switches wiring hamess for poor or no connection and/or broken wires.
= * Check the Dot Matrix Display for loose wiring harness for dpc:or or no connection and/or broken wires.
ISl The Display “blanks out.” s Chack F1 (3/4A Fuse) on the Dis lay Power Supply Board. Reler to Section 5, Chapter 4,
= SCHEMATICS & TROUBLESHOOGTING.
< . ﬁhlfefjksfe?rasmsﬂ‘ switsoh ek Gr:ee(? Bugon. I he Lecking Mechani thy
ol [cONs "scroi” along continuots! » It rvice Switch Set and/or the Coin Door was replaced, ansure the Lo ng Mechanism on the
E{_ iﬁc{hg MAM MENEI’. Y Green Button was removed. If the Green Button "clicks” end locks into an up/down position, the
- Green Button has this lock switch, Remove it. (Ref, to Sve. Bulletin #74.)
P | The Start and Flipper Buttons + This is normal. Thess swiiches are deactivaled, as they are a part of the Swiich Test, Use the Red

do not selact or activate lcons in "LEFT" or Green "RIGHT" & Black “"ENTER" Buttons in this Sub-Meny. Refer to Saction 3,

the SWITCH TEST MENU. Chapter 2, GO TO DIAGNOSTICS MENL), Switch Test, :

-Napier

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

*» Gheck the Flipper Butions for loose connactions or bad Ground and refer to Section 8, Chapter 2,
Playfield Wiring, #-Flipper Circuit Wiring Diagram.

FACTORY RESET.

Buftons. = This is normal endy in Diagniostic’s Switch & Active Swilch Tests (see pravious Probfem).
Some icang appear * Ifno ; ; ; wa w, u " ; ;
! . : printing equipment is connacted, the " leon, *+* Jeon and *RUN" feor will appear not to function.
&‘;‘Nf;‘,?gg"}“a' inthe PRINTER Refer Section 3, Chapter 3, GO TO PRINTER MENU.
Some lcons appear o Fthere | . . ma e ow s ) .

- ere is no other test under this Menu, the "<<" & "»=" Mini-fcons will appear not to function. The
g%”é'g‘%oﬂzﬂdmi‘:‘ﬂg remaining fcons should function as normal. Note: / there is no "Go To Jggame Name) Tesi(s), the
DIAGNOSTICS MENU "GAME NAME" lcon will not invoke another display.

The display returns o the
ATTRACT MODE sxiting the * This is normal. After a FACTORY RESET, the Service Session is automatically exited. Refer to
Service Session aftera Section 3, Chapter 6, GO TC RESET MENU, Factory Reset.

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

* Ensure the POWER INTERLOCK SWITCH is pulied out (39@ the start of this Chapler),

oin Door CLOSED,
adjustments are not getting
changed as desired {using the
Flipper & Start Buttons).

This is normal. The Memory Protect Swilch is enabled when the Cain Door is CLOSED. Changes
can be made with the Coin Doar GPEN only. ]

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

= The Volume adjustment can on| ¥ be made when in the Attract Mode. The Yolume Moce is entered
by pressing the Red "VOLUME" Button. Then use the Red "LEFT" io decrease / dectement {-)or
Green "RIGHT" Button 1o increass / increment {+) the volume.

In Portals™ Service Menu, the
display seems 1o lock up, or the
Help Display appears lo be
nen-functional.

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

2o
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" Chapter 2 of 7
Go To Diagnostics Menu

Overview

The Portals® Service Menu System provides tests for sounds, display, lamps, switches and coils. Each feature
may be tested manually or automatically after entering the Portals™Service Menu (see Chapter 1 of this Section).
The automatic tests (e.g. Cycling Colls, Test Flash Lamps) may be used for a quick verification of automnatic test
sunctions and the manual tests (Begin Play Test, Single Lamp / All / Row / Column Tests, and ‘Game Name’
Tests) may be used for troubleshooting. All /cons and there usages are explained throughout this chapter in order.

Imporiant: Upon Power-Up (Game Reset) or opening the Coin Door wa ich the Display jor any Alerls.*

If this display flashes, the game is indicaiing that CMOS RAM memory
{CPU Loc. U212) has been corrupted. This is caused be either failure in
DPEH THE DDDH memory (e.g. batteries are dead and/or faulty RAM) or upon installation
of updated version of game code. Opening the Coin Door will initiate a
Factory Restore (Reset), by opening the Memory Protect Switch.
Check battery voltage at VBATT Test Point on the CPU/Sound Bd. (more details in Sec. §, Chp. 4, PCBs).

COIH DOOR IS OPEM This flashing display is shown immediately upon opening the Coin
PLAYFIELD HIGH POLER | Door as areminder that 20v/50v DC power to the playfield is disabled.
15 0 %ﬂ electtrﬂ—me%h%nioal 'glg\‘f_iﬁeg 6315:5? ag Coils) canlno:( bse tesﬁ FUVEI;' f
the switch pushed in. e Power Interlock Swiltc i
COIN DOOR INTERLOCK you're in a Testing Menu raquiring power. See Access & Usein

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

This dispfay is shown momentarily during Game Mode or Power-Up to
OPERATOR ALERT! alert the operator of a coil malfunction (coil doesn't energize or coil fires &
#2 AUTD LAUHCH a mu!ﬁpfehnumber of t:'n}es). OPERATOR ALFRT! works ll:;y monitoring =

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

COIL MALFUNCTION disabled (more details in this Chapter, Techn!cian ferts, Pages 24-25). %
: * |f this Tech Report Alert flashes (along with an audibie sound), the =
PLERSE CHECK ame has detected faulty switches and/or missing pinballs. Select the =
0 TE':H}HEF“H;" ; ECHI: !cg? for;nforrmation (reviewStTechnfchn Alerts, Pages ﬁmzséa :
- - or this Alert display to appear, Standard Adj. 49, must be cnang .
P R_TIILS BI_HE TECH to POWERUP, COIN DOOR or POWERUP AND COIN DOOR, the »
default is NEVER (review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44). &
& CAUTION: Remove all pinbails from the Ball Trough prior fo lifting the playfieid to it's full Upri ht position for 5

servicing. PULL OUT the Power Interlock Switch for operation. To eject pinballs, select the "DIAG" fcon from the
MAIN MENU to go to the PIAGNOSTICS MENU, then select the "CLR" iconto entar the CLEAR BALL TROUGH
MENLU. Select the " RUN" Mini-icon and press the Black "ENTER" Button or Start Button to remove one pinball
at a time (this feature also ussful to retrieve a pinball for game testing in Begin Play Test & Game Specific Tests).

EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONG USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to;

@ E] Maove LEFT or RIGHT, sefect previous / next or
HMORE MORE

move backwards / forwards.
=] e DECREMENT (<) or INGREMENT (+) displayed
These non-selactable  Seleof and activate Select and activale Select and activate
aisinsamentintie " otim tothe  fo QUIT, exits & fo view HELP

vafue or select previous / next,
there are MORE fconsto  PREVIOUS Menu. retums fo the Screens of the

51

T B . RUN (or acivale) selected fest or coil
| FILSE PULS(EOOH. }

BT View the schemaltic (DRAWNG) of curent display.
BRAW| S5t wnle i Ay fa%p O Con 15 viewed,

the LEFT orfo the RIGHT Afiract Mode,  current Menu*. * Help Note: An explanation of each Mini-lcon at that menu fevel
’ will cycle continvously. To exita o‘;sg!ag where no Mini-lcons are
availabie for sefectior], pressing any bufton will exit the display.

GO TO DIAGNOSTICS MENU

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

Go To
Diagnostics Menu §



Go To Switel Menu

T )l To Initiate, from the DIAGNOSTICS MENU, select the "SW" Jcon with either the Red "LEFT" or Green
) "RIGHT" Buttons 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 possible switches. The SWITCH
TEST MENU consists of three (3) parts: Switch Test, Active Switches & Dedlcated Switch Test. Reminder:
The Flipper & Start Buttons (part of Switch Tests) cannof be used as navigation buttons during these test(s)

Sl @witeh Test

V| To initiate, from the SWITCH MENU, sslect the "TEST" /con with either the Red or Green Buttons &

T & T press the Black Button. in Switch Test, close each switch and observe the display. The display will
- U describe the switch in the Switch Matrix Grid {below), which includes the switch name, Return (Row)

- Wire, Drive (Column) Wire and the "Pin-Cuts” from the CPU/Sound Board. When the switch is closed, the
information if displayed momentarily. To view the schematic for the switch selected, press either the Red or Green
Button to select the "DRAW" Mini-icon. Press the Black Button to activate this Mini-fcon; do so while the switch
is momentarily closed. To return to Switch Test, press the Black Buiton again.

Active 8witch Test

.7 |l o initiate, from the SWITCH MENU, select the "ACT" lcon with either the Red or Green Buttons & press
‘HCT || the Black Button. If still in a previous test, select the "PREV* Mini-icon to return to SWITCH MENU or

select either of the "<<" or ">>" Mini-icons to move through the tests. In Active Switch Test, if any

X isplay sequences through the Switch
Names, Return (Row) Wire, Drive (Column) Wire, Drive Transistor, Part Number and the "Pin-Quis” from the
CPU/Sound Board. This cycie continues until all switches are cleared or until the test is exited.

I Dedicated Switch Test

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

' = will describa the switch which includes the Switch Name, Return {Row)} Wire, Drive (Column) Wire, Part
Number and the "Pin-Outs* from the CPU/Sound Board.

SWITCH MATRIX GRID & D

EDICATED SWITCHES

soysoudel] - g 09§

Cal‘lt.l[?rlil_:_u]I . . Q1 _ . 02 3 03. a‘l . 04 - 8 [+13 : as 7 | Q?_ 3 QB __GF!OUND
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g WHEVIO L ST i Al BALROG Heih PN T RN B ARl KT
Syt Part L {in Tost: FIGHT)

g S 47 o B)-5174-00 E; Pa ks 15051924

Back Panal i i . or=3:]  on Goln Door

WHT-GRY BALROG LEFT BAGK Y- AP ATy
CNT-P1 CLOSED |  [ME Sir e EnTeh)
a et bt 180-5157-10) 180-5198-00 1§-5118-02 180-5010-01 320 6 R i Dot Mirha 6)-5182-00

Go To
"‘_ nostice Menhu



SWITCH MATRIX GRID LOCATIONS

(0 O O O ©O O Seichesd7s4Barebcaid )
on the Back Panel {$w, 47 are
OPTO PCBs and Switch 48 is
focated on the Ball Trough}.

« Backpanel ¥

Mini-Upper Playfield »
" shown moved off the
Main Playfield for clarity.

! mﬁg DWARF — i c{é}
i '!J!_ i m
QTIIITIIITTYITIIIEIIATIT “ 4 st &
1 Typical Switch Wiring & Schematic R\ ) |
§ 1 s g/ [l = :
1 1l i8]
I ND. cgm. | ‘ N:.c' 1] et ] &
15 S S Feal A | . ‘
| i 1 L&
. . {
: Dedicated Switch Schematic : ; ) Il
I Dedicatod Sw. Inpuis Ground 1 [ _f"'.i,:
( GRY-XXX BLK 1 H
! I Py
! Wl | B,
i Switch Tarminal Swdich Tarminal I ]
WZLLLLNIIITLL L LA ri L]
= switches avove Playfiets. [JJJ] = Swiches betow Prayitc

Switches nat on Playfield.

Swilch Part Notes: ¥ Yan Coin Switch is 180-5091-00. Part Numbars which start with

515- or 500- fnclude the bracket, fargel, and/or housing.

Sw, 14, 15, 41 & 47 Part Note: OPTO FC Boards are used as Swiiches:

Trans.: 515-0173-00 (Sw. 14 & 15); Receiver: 515-0174-00 (8w 14 &18)

Transmiler 515-7307-00 (Sw. 41); Rec. 515-7308-00 (Sw. 41);

Transtmiller 500-6746-00 (Sw. 47); Receiver 500-6747-00 (Sw. 47);

Sw. 56 Part Note: The Swilch is comprised of a Hanger Bracket (535-5318-00) and

Contact Wire {535-7563-01} focated in the Cabinet,

Some Switeh Diodes may be Jecaled under the playfield, in the Cabinet or Backbox on

Terminal S or Dioe Boards and ot on the assembiies. DOTS: Diode Qn T erminal § tip, A Playfield
5 A see Section §, Chapter 2, Playfield Wiring.

Optionat
Tournarnent

Kit Reguired

T
Pl

e,

Sl B & ol NN Y w{ =
-7 /- |-Gecfion 3, Chapién2
nh e T de T S page 17

g,

WA
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06 To Coil Menu

“RIGHT" Buttons and press the Black "ENTER"
| typically High Current Coils (although Low Current
Coils may be used in these positions & will be noted). Coils
17-32 are typically Low Current Coils. Flash Lamps are

To initiate, from the DIAGNOSTICS MENU, select the "COIL* /con with sither the Red "LEET"
Button. The coils are listed in groups. Coils 01-16 are

ar

Green

PARTIAL COILS DETAILED CHART ...

typically used in positions 25-32 (although may be used in High Current Coils Group 1 Transhios SrBebTye
u ] . 26-1200 U
any pOS”FOﬂ & will be nOfed) #1 TROUGH UP-KICKER a1 C
COIN DOOR IS OPEH #2 | AUTO LAUNCH qz |24240 O
PLAYFIELD HIGH POLER LEFT 3 |25-1200 U
#3 YUK Et14d.
DISABLED BY 0P VUK o1 1261200 U
COIN DOOR INTERLCCK # | TOPVU LRLMIE
PULL OUT the Power Interlock Switch #5 | RIGHT VUK 9 |oon snaso0n
for operation with the Coin Door open. #6 |RING MAGNET 203-480 U
#7 |RIGHT TOWER 23-800

Important: The Partial Coils Detailed Cha#t Table is used as
a reference against the Coil & Flash Lamp Locations on the
next page. For the complete Coils Detailed Chart Table, see
the reverse of the following page. The Chart is shown {0

LOOP DIWERTER

B Diwde Dr Teanricl S 0ip i nted)

High Current Coils Group 2

Drive
Transistor

| og0-50014 |
221080 L

Coil GA-Turn
or Bulb Type

compare against the Backbox /O Power Driver Board
—ﬁvm'rw‘w%'my'm?)am (snown again in 5ec. §, Chapter 1,
Playfield Wiring. For more on froubleshooting and

diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards.

gingle Coil Test

To initiate, from the COIL MENU, select the “TEST"

feon with either the Red or Green Buttons and
press the Black Button. Ensure the Power

g 09§

Interlock Switch is pulled out. Seiect either the *-* or "+*
Mini-lcons. Start with the "+* Mini-fcon to start the manual
Single Coil Test from #1
Flash Lamps #1-#32 & Optional UK Only Auxiliary Positions
AUX 1-3), Press the Black Button on the ‘+" Mini-fcon, as

(the test runs through all Coils and (s

#16 |RIGHT FLIPPER (50v RED/YEL)

#9—HEFT-BUMPER 2512001
#10 | RIGHT BUMPER a1p.|25-1200 O
[B11 |BOTTOM BUMPER arp [26:1200 O
#13 |ORBIT PIN aig |26-1200 U
#14 |FLASH: HELMS DEEP RT Q14 | #996 Bulb
#15 | LEFT FLIPPER (50v RED/YEL) | a15 | 225000
22-900

C n
or Buliz Type

each coll is selacted, 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 Drivar Board,

tha Coil Voltage and Gauge-Turns (e.g. 23-800). Press the

soisougelqg -

Black Button again to move forward in the test. To test and
view a particular Coil or Flash Lamp, select the "RUN"

Mini-fcon and press the Black Buiton. Each time the Black
Button is pushied, the Coil or Flash Lamp will fire on the
Playfield and/or Backbox, with the disptay indicating the Coil

or Flash Lamp information. Continue with the same
procedure 1o run through the entire test,

Cycling Coil Test
To initiate, from the COIL MENU, select the "CYC?

#17 |LEFT SLINGSHOT qr7 [28-:800 U
#18 [RIGHT SLINGSHOT Q18 [23:800 ©
#19 |TOP SAUCER ate [26-12000
#20 |[BALROG MOTOR RELAY qzo | DC Relay
#21 |SWORD LOCK RELEASE a1 |27-1500 0
#22 {BALROG MOTOR az2 ms“_"{’tof

#23 |[FLASH: HELMS DEEP LT qz3 | #308 Bulb.

vl
or B

CYC fcon with either the Red or Green Buttong and

press the Black Button. If still in a previous test,

#25 |FLASH: POPS X3 qQzs if906 Bl_.lfb
Buib

#26 (FLASH: RING a2 ?250&6 u
FLASH: BACK PANEL Q21 #9806 Bulb

selact the "PREV" Mini-lcon to return to COIL MENU or
select either of the "<<” or ">>" Mini-fcons to move to

#27
be? ED

Cycling Coil Test (selecting again will return to Coil Test).

The test pulses each regular Coil or Flash Lamp sequentially
{cyciing) on the Playfield and in the Backbox (if Coils are

used). The display indicates CYCLING COILS

BALROG

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

FLASH:

' #9506 Red
#29 |FLASH: RINGWRAITH 29 e |
#30 |FLASH: SWORD RED E@Smiim_
#34-[FEASH—DESTROY-THERING T 59-Bulem

#89 Bulb

Irive
Transistor

Go To

i Diagnostics Menu



0O 0 © COIL & FLASH LAMP LOCATIONS

Coil 38 (Magnet),
Flashers 26 & 27 are o
{ocated on the Back

<« Backpanel

4 Q32
{Flash Lamp})
inside
Balrog.

Bee Page 87 §
« Playfield Dottar views.

FII’II'ITImTTIIIIIT

) Tgpicl Coil Wiring

1 Anode {Non- ; Cathode

: Banded Side) (Banded ido)

Ii

: Drive

I Transistor I
I g I
| ¥ I
I - '
i  Bulb Types used for Flagh Lamps
1 |
: #39 Bulb #906 Bulb :
I ftow e ® Ceetoosse |
I A
| |
4

PqITIITITI I I LLA LI TaNAp

= Coils / Fiash Lamps below Playfield.
55 ] _ Coils £ Flash Lamps not on Playlieid.
[Bdatd = Color of Mini-Mars of Flash Lamg Bulb.

Some Coil or Fiash Lamp Diodes may be localed under the playfield, int the
Cabinet or Backhox on Terminal Strips or Diode Boards and not on the assemblies.
DOTS: Diode Qn Terminal §lip See Section 5, Chapler 2, Playfiald Wiring.

Coli @24 is Optional.  either a Coin Maler, Token Dispenser o Knocker (ai
oplional equipment) is required, calf Technical Support for more information,
1-800-542-5377 or 1-708-345-7700.

qIHE

b

oo o - W JH ] T e eeddons, raplend
Diagnostics Men )1 EWJ S i ” U= Pﬁg:l?



In COIL MENU
also select:

. | S8 L AKE OY%II{JB
TR DIHENIIETII:E I‘-'I'EI‘I[I i
* ry TEQT

COILS DETAILED CHART TABLE

High Current Coils Group 1 Tanstto oupuitess  TURRGTS  Jevlns  Fone  Drvelonsisior | BLconvd - Col Gadun
#1 |TROUGH UP-KICKER YEL-VIO | J10-Pass BRN-BLK | J8-p1 _|26-1200 L
_ ; ] 24-940 U
#2 |AUTO LAUNCH @l YEL-VIO | JI0-P455 |ShDC| BRN-RED | Js-pg 24940 U
#3 |LEFTVUK 03 YEL-VIO | JI0-P455 50DC) BRN-ORG | Je-Ps 2612000
#4 |TOPVUK a4 P‘Lﬁer YELVIO | J10-PA/5 |SDC| BRN-YEL | Japp [2612000)
#5 |RIGHT VUK % | Driver | YEL-VIO | J10-P4/5 {50/DC| BRN.-GRN | JB-P6 §$|_;§°I A
201-480 U
# |RING MAGNET fes ) o VIO-YEL | J10P3 |50DC| BAN-BLU | Jo-py [20:480°C
#7 _|RIGHT TOWER kY o7 YEL-VIO | J10-P4/5 [50«DC{ BRN-VIQ | Js-ps |23:800
#8 |LOOP DIVERTER 08 SRYYELSA | mo-p1e2 [sovDc| BRN-GRY | Jepe |2210800
R Do O : LT ; i
5 £ : 1 ot O Board olor .. ectn it e ] E 7 oF B TyRE
—#—LEFT BUMPER: a9 YEL-VIO— | JT0-P45 (S0vDC| BLU-BAN JO-P1 [
- - ] 26-1200 U
#10 |RIGHT BUMPER an| YEL-VIO | J10-P4/5 |50:0C| BLU-RED | Jo.pp [26-12000)
#11 [BOTTOM BUMPER Qi YELVIO | J10-P4/5 [50,DC| BLU-ORG | Jopa |26-1200L
#13 |ORBIT PIN o EP,O-W o | Ban J7P1 |20,0¢| BLU-GRN | dJopg |25-12000
river ! 090-5044- G0 |
JW#14 |FLASH: HELMS DEEP RT ILE ORG JB-P10 |50:DC| BLU-BLK | J9-p7 [#206Buid
#15 |LEFT FLIPPER (50v RED/YEL) | 015 (ORYYEL-3A | 10-P12 |50:DC] ORG-GRY | Jo-PB 2o
#16 |RIGHT FLIPPER (50v FlEDfYEL) Qté BLUYEL-3A | y10p12 [s0v0c| oRGVIO | Jops | 229000
e (T s T e e =
D 3] a| & P ] Powe D [} ]
- CUp Board ol anne it 3 o eCo o or B
<l #17 |LEFT SLINGSHOT Q17 BRN J7-P1 2000C| VIO-BRN J7-pz | 2380 :OJI
=3 #18 |RIGHT SLINGSHOT i BRN J7-P1 [20DC| VIO-RED | J7p3 [23-800 O
23 #19 |TOP SAUCER Q19 BRN J7P1|20:0C| VIO-ORG | Jr-p4 |2512000
#20 |BALROG MOTOR RELAY @20 ng.?er BRN J7-P1_|2nDC| VIO-YEL | J7-Pe | DC Relay
#21 |[SWORD LOCK RELEASE Q21 | Driver BRN J97-P1_200C] VIO-GRN | J7-p7 |2715000)
#22 |BALROG MOTOR | o BRN J7-P1  |20vDC| WVIO-BLU J7-Pg | Motor
#23 |[FLASH: HELMS DEEP LT 023 ORG J6-P10 (20+DC| VIO-BLK J7-pg | #9506 Bulb
#25 |FLASH: POPS X3 Q25 ORG J6&-P10 [20,DC| BLK-BAN | Je-P1 | #906 Bub
#26 |FLASH: RING sl ORG J6-P10_|20,0¢| BLK-RED | ye-pz | #208Bub
#27 |FLASH: BACK PANEL Q27 ORG J&-P10 [20.DC] BLK-ORG #9086 Bulb
#29 |[FLASH: RINGWRAITH Q29 | Driver ORG J6-P10 |20.DC| BLK-GRN | J6-P5
#30 |FLASH: SWORD L] ORG J6-P10 |20vDC| BLK-BLU | J6-P6
= FLASH-DEGTREOV-FHERING a3t ORG JEPT0_[2DC| BLKWVIO | J6-P7 | fou® g
#32 |FLASH: BALROG 32 | BLK-GRY | uJe-pa | #89Bub
i ‘. a— ivg Crivpr Power Line i Power Drive Transigtor N
tor  Cuput Board Col A




Backbox 1/0 Power Driver Board Detailed Wiring Diagram

o T e A el

Partial ‘V."em'.;'3 4 _
/O Power Driver Boar e}
520-5137-01 P one B B 6 B
Q27 28
W Qi BURYEL Not Used
Jf w3e ] N -
MW 3 i Rp. Ring Wraith
Q23 2906
W N BLK-BLIE 5 i Dc ﬁ-bﬁggg&nal
o - %&ml
t]!l':lT-RED
16 AC a3

o
B

ORG 20V DC LOWPOWER =

BRN 20V DC LOW POWER

#17 Lot
2) VIO-BRN 22.800 L Stmyshol

—ww{i_
ey
—WM‘,_
:@ (I
—nwlﬁj

FROM
ED-WHT
Translermer
16w AG

Q18 #19 Top -
HpYyeors [26-1200 Saucer !

T Q19 #20 Bairog &
%'I;rl;ls.formar ! 2] VIO-YEL Mator Relay Rev. .9
- A
13v A @20 21 Sword Lock 4 0
VIO-GRM _ £iease
BRIDGE 20 D 27-1500 o 2
. CONTROLLED Motor dﬁ:ﬁ o
LAMPS e
#23 Flash: -——
FROM Heln's Deep Left fom
%Iirl-;:'ymug #24 N M
13vAC = " Opional Col .
LAMP COLUMNE s
P : +iv bC #1 Trough &
113 BD. o2 BRN-BLK 26-1200] _Up-Kicker
*2 Auto a
'BRN.RED 24-94¢0 1| Lawch 1)
on

#3 Left
BRN-ORG 26-120041 YUK

#4 Top
BRN-YEL [ 26-1200L. YUK

s'r%knohgfm |
B Codls m ulre dindas. 110-0105-00 #5 Right MAGNET WFORQ,MEL
ni'%%’p, 208 e Ot —— BRN.GRN 26 1200 YUK S Honrons
Q17-Q3z #6 Ring BLKA-4RBLK -
a2z BRN-BLU Magnet N v rs
Rliutritl o AT Fight L 40 BD
e rpms g s, pruo ] 55200 ] Tower \
“m"w ot #8 Inner Loop o
BRN-GRY =5 4080 | _Diverer (m. ¢} 1 GRY-Y|
FROM
e BRI
BLU.BRN _ 195.1200 ! Log Bt ig
#10 Right 2NDE
BLURED 261200 i Bumber P g
#11 Bottom 110 8D. ‘E“‘
BLU-ORG 264200 |_Bumper E
#2 FRCHM §§
" | BLBYEL Not Used oRe %
! "35' Siedle . ____f@ﬁ@ gjs Orbit 20v DC sf
BRIDGE 1 BLU.GRN 200 Pin JB-
Iﬁf: F EORRtt L 21 (B FidFlash: 5 BD, §§‘
BIRSEL colLs an BLU-BLK 7 s By 48Y Helm's Deep Rt 3
AC Voliagea IN GHD BBl F—— ¥
48v AC BROG 1 #15 Left 3
£ ORG-GRY 29500 Flipper
= s e #16 Righl
" FOR ORGMIC 22-900
MAGNET
10 B0 RED-YEL 50V DC HIGH POWER
FROM
BLK.ORG
AC Vallagas IN YEL-VIO 50%¥ DC HIGH POWER ™ _J
48y AC —
| _ -
Go To
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Go To Lamp Menu

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

1| "RIGHT” Buttons and press the Black "ENTER" Button. Controfled lamps are configured in and 8 x 10
=! Matrix of Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 amps possible. The Lamp

Test Menu consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test & Column Lamp Test.

8ingle Lamp Test

&l | To initiate, from the LAMP MENU, select the "ONE" jcor with either the Red or Green Buttons and
press the Black Button. Select either the "-" ar "+" Mini-ficons. Start with the "+" Mini-lcon 1o start the
manual Single Lamp Test from Column 1, Row 1, Switch 1. Press the Black Button on the "+"
Minj-lcon, as each lamp is selected, the lamp will light at it's location on the playfield as well as the display,
indicating the Lamp Matrix Grid Position (below), lamp name with the corresponding number, Return (Row) Wire &
Color, Drive (Column) Wire & Color, and associated drive transistors. Press the Black Button again to move
forward in the test. To test and view a particular lamp, select the "RUN* Mini-fcon and press the Biack Button.
Each time the Black Button is pushed, the lamp will light-up on the playfieid, with the display indicating the lamp
information. Continue with the same procedure to run through the entire test. .

Test All Lamps

To initiate, from the LAMP MENU, select the "ALL" /con with either the Red or Green Buttons and press
AL L || the Black Button. It still in Single Lamp Test {or any 1 of the 4 tests), select the "PREV" Mini-icon to

et B b b O e =50 0 =1C0 0 DVo oug & lests, keep
activating until Test All Lamps is displayed. The display will indicate ALL LAMPS ON and the lamps on the
playfield will be lit, alternating between the rows in the Lamp Matrix Grid.

Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" icon with either the Red or Green Buttons
and press the Black Button. If still in a previous test, select the *PREV" Mini-fcon to return to LAMP
MENU or select either of the “<<" or ">>" Mini-lcons to move through the tests, keep activatinlg until Row
or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each Row or
Column of the Lamp Matrix Grid (respective to each fest) will light-up on the playfield and is indicated in the
display.

LAMP MATRIX GRID

U5 a: : U2, . Ut
YEL-ORG YEL-BLI YEL-BLU YEL-VIO
. J13PT J13-P6 - WJ13-P2

Coaliorm . 2: e :

1) a8
Rowr : —k . YEL-RED
(Graund) o= : l" 3-P8

Ul 033 N 555 Bub #555 Bulb ¥555 Buib #555 Bub +555 Bulb
RED-BRN EFELLOWSHI®  THE TWO THE RETURN SHOOT
J12:P1 (K} EEP K(E)EF KE(E}P KEE(F) OF THE RING TOWERS OF THE KING AGAIN
> TN « WP #555 Bub #555 Bub 4555 Bulb #555 Buib #5655 Euib 4555 Balb
REDELK]L  peein MERRY SAM ARAGORN FRODO GANDALF LEGOLES GIMLI
17 I #5565 Bulb £555 Bulh o T #555 BLib #555 Bulb #44 Bulb #555 Bulb
RED-ORG FRODO DESTROY MODE PALANTIR SPOT
Ji2-P3 | EBORCMIR MYSTERY ARROW! AING START PALANTIR GLOBE RING
Pl css B #sssoub #5865 Bul) #565 Bulb #565 BuIb 555 Bub #555 Bub 4555 Bulb 4555 Bulb
RED-YEL PIPPIN GIFT OF LIGHT EXTRA RING BIG LIGHT SUPER RING 2%
. H12-P4 ARROW THE ELVES BALL MULTIBALL POINTS SPECIAL FRENZY SCORING
S 037 B #ss5Bub #555 Bulb ¥es5Bub  [F 4555 Bulb 555 Bulb #565 Bulb #555 Bulb 4555 Bub
RED-GRN| LEGOLES L RAMP L RAMP L RAMP GANDALF CLOoP CLOOP ¢ LOOP
. J12-PS ARROW MANRING | DWARF RING ELF RING ARROW MANBING | DWARF RING ELF RING
B coe B esscemo #555 Bulb 4555 B 555800 EEJ #555 Bub 4555 Buly 4555 Bulp ¥555 Bulb
RED-BLU i) EXTRA GOLLUM SPECLAL MERRY R ORBIT R ORBIT RORBIT
J12-P6 ARROW BALL MULTIBALL ARROW MANAING | DWARF RING ELF RING
N aoc B ssssoun B sssseub BN #555Bub 4555 Bulb #555 Bub 2555 Bulb #555 Bulb #555 Bub
HLEAP e L HAME InHEAY]-]
B Ji%.0e 1 A ] ------— HlNG DWAHF HlNG ELF HING LUL’K LAN ES TWEH Wgﬁ
it 2555 Buib pERSBuly Bl #555Bulb [ #555 Gm. Bub #555 G, Bulb #555 Gm. Bulb #555 Gm. Bub #44 Bub
RED-GRY POTD POTD POT POTD SHOOTER LANE
J12-P9 {O)RC O(R}C OR{C) UL UR LL, LA, # 60T
o [«I M 65 #44 Bukb 244 Buly §44 Bulb &8 #44 Bulb #44 Bule " #44 Bulb #44 Bulb #44 Bub
RED-WHT I SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE
Ji12-p10 i 3 # i5 % 7 #2 19 TOP
10: EEeLvE 73 #44 Al #44 Byl #44 Bul 76 34 Bulb #34 Bulb B #44 BUb #5655 Bulb #5855 Bulh
RED ESGAPETHE | GampaLFvs WARG WAR OF BATTLEWITH | DESTROY THE | TOURNAMENT START
12-P11 | RINGWRAITHS 1 SARUMAN ATTACK | THEENTS SHELOS WITCH-KING BUTTON BUTTON
Go To
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A Backpanel

| <« Piayfield

NTTFTITIAITYYTIVIIIITS
: Typical Lamp Wiring & Schematic
|
I
'
[
’;
1
I
I 1
! [
1 1
1 I
' i
i g, ;
(Vg Choke |ﬁ\| ‘
1
I

1 - Lamps above Playfield.
= Lamps below Playfield.
=Lamps not on Playfleld.

Lamp Part Notes: #555 Bulb Clear = 165-5002-00. #555 Bulb Green = 165-5054-04 ,
#44 Buly Clear = 165-5000-44,

See Saction 4, Chapler 1, Parte identitication & Location, Fages 72-74 lor more
deiails on bulbs and corresponding sockets,

Some Lamp Diodes may be focaled under the playtieid, in the Cabinet or Backbox
on Terminal Siips and not on of wilh the Lamp Socket.

DOTS: Diode O n Temminal §trip, see Section §, Chapler 2, Playfield Wiring.

g

Go To



Test Flash Lamps

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

COIN POOR IS OFPEH
PLAYEIELD HIGH FOLER
DISABLED BY
COIN DDOR INTERLOCK
PULL QUT the Powetr Infetlock Switch
for operation with the Coin Door open.

are Flash Lamps in Positions: Q@1-Q32 and in this game Flash Lamp(s) are : Q14, Q23, Q25-Q27 & 029-Q32,

Clear Ball Trough

To initiate, from the DIAGNOSTICS MENU, select the "CLR"

B fcon with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. This Menu is provided

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

trough and also, to test functionality of the trough, ensuring proper trough

operation. After selecting this /conthe display will show a graphic of the

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

bali in the first position. Simultaneously, the display and the pia

eject from the Trough Up-Kicker into the Shooter Lane and will

can easily retrieve the pinball or allow the ball(s) to re-enter the
4\ CAUTION: Contin

salysougey] = :p '0ag

Technician Alerts

"RIGHT" Buttons and press the
problems andfor missing pinballs.

Shooter Lane, is used as an example).

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

Switch Detection

During game play, activation of switches are monitored. In
maximum value based on the

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

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

+» Swiiches noted as HYPERSENSTIVE SWITCH means just that, the
switch should be readjusted or replace if necessary.

After selecting this Jcon, and if any of the below criteria is met, the display will indicate aqy
categories: POSSIBLY BROKEN SWITCH, CHECK SWITCHES and/or HYPERSENSITI
If more than one switch is reported,
yole within the category, and then will cycle the categories. To return to the DIAGNOSTICS MENU, selgct the

LOIH DQOF IS OPEN
FLAYEIELD HIGH FOLER
DISABLED BY
COIN DOOR IMTERLOCK

PULL QUT the Power Intetlock Switch
for operation with the Coin Door open.

Mini-icon to eject the

ield will eject the ball to the Trough Up-Kicker,
e ejacted onto the playfield where the technician
trough to continue Clear Ball Trough Test.

To initiate, from the DIAGNOSTICS MENU, select the "TECH" icon with sither the Red "LEFT" or Green
Black “ENTER" Button. This Menu ig provided to show any switch

or alf of the following
VE SWITCH (Sw. #75,
the Switch Number and Name will

programming, every switch is given a minimum &
game. The switches are monitored every 5 minutes of game play with a "sliding
indow" of 15 minutes. If a switch is determined to be faulty, game play is compensated.

FLAYFIED STATUS
POSSIBLY BROKEN SWITCH
{2 SHOOTER LANE
PREWBUTT

FLRYFIED STATUS
CHECK SWITCHES
#t{ld SHOOTER LANE

FLAY'FIED STATUE
HYPERSENSITIVE SWITCH
«[2 SHOOTER LANE
EREWRUIN

Determination of switch usage can be checked in Audits
Find the associated Audit with the switch in

(review Saction 3, Chapter 3, GO TO AUDITS MENU).
question and check usage; compare it to commonly used switches for

comparison. Aifter any switch is checked and repaired or replaced, it's suggested to test the switch in the PLAY
TEST MENU (see the next page) or Single Coll Test ({reviewed earlier in this chapter, Page 18) where the asso-

ciated coil to the switch can be tested as well. After cotrecting the problem

, the switch will still be reported until the

game is ap_layed and the switch is again monitored as specified above. Only you can determine if a switch getling
i

reported is bad or if the switch is currently

Technicians Alerts continued on the next page.

not getting actuated during game play.

e, Go To
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@ TYechnician Alerts Continued
TECK Pinball Detection
FLAYFIED ETATUS

While in Techniclan Alerts Menu, if the following is displayed, the game
has detected one (1) or more pinball{s) missing and has compensated PINBALL MISSING

far the lost pinball(s) to provide normal game play. !

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

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

It the game does not see a switch closure (indicating the pinball has not
Ll;"{.l:llﬂﬂﬂil.rsnn Eu been found), this display will appear wiih a count-down timer of 20

PLE seconds, during which Ball Search will contirge untit the }i:fngr rtgs}fout

(this feature will not happen if the game is in Competition Mode; Ba
RSE WALT Search will continue untif the pinball is found, unstuck andfor replaced
manually). The display will momentarily acknowledge the missin? pinbail(s). The game will provide another
pinball into ptay and will compensate for the lost pinball. Game play will appear normal.

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

Tech Report Alert Option

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

Upon Power-Up (Game Reset} and/or opening the Coin Door
I:l-LEEnHHSEE:FI.InEnn-I'-: (depending on the option selected), this display will flash three (3) times

along with an audible sound. To find out the praoblem, enter this

PBRTRLS-*DIRG~->TEEH | Technicians Alert Menu and wait for the displays.

Note: Coils are not reported in Techniclan Alerts, ho w e v e r, if a faully switch is the culprit, the switch will
then be reported. The below display is sh]?wn mom?fntarily dl;rin? a@amg{ Mode or Powen;—}!p to alerl'tﬂ ti}e operator
of a coil malfunction (coil doesn’t energize or coil fires a multiple number
OPERATOR RLERT! of times). " OPERATOR ALERT! " works by monitoring any swifch
#2Z AUTH LAUHCH activated coil that has the potential 1o trap a ball when disabled (e.g. in

the Auto Launch, Scoop, Eject, efc.). This alert can also appear if &
COIL MALFUNCTION switch associated with a coil (axample shown is #2 Auto Launch) is stuck

closed (caused by a switch jam or stuck balf); the CPU/Sound Board will activate the coil approximately fen times
and it the switch remains closed, the game will report this switch in Technician Alerts as CHECK SWITCHES.
The disp!ag alert " PLEASE CHECK TECH REPORT " will be shown (o nly | f POWERUF, COIN DOOR or
POWERUP AND COIN DOOR is selacted in Standard Adjustment 49).

Qervice Phone #

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

Begin Play Test COIH DOGR I3 OPEN

To itto, fom the DIAGNOSTICS MENU, salectthe ‘PLAY PLAYELELD HIGH P OLER
'con with either the Red "LEFT" or Green "RIGHT" Buttons
and press the Black "ENTER" Button. After selecting this fcon COIN DOOR IMTERLOCK
the1 tefchnician can test certain play functions to insure all switch acﬁivabtetli PULL OUT the Power Interlock Switch
coils function without entering game play. For example, by rolling the ball fop afion with the Coin Door open.
over the Shooter Lane switch, the Autopiunger should fire. If it k?cks to operation e Coin Loor open
early or foo late, the switch actuator should be adjusted to compensate for this error. If it fails to fire, use the
Switch Test or Coll Test to help determine the cause of the failure. During this Play Test, check all coil assemblies
with relaled switches in the game. For unique Game Tesl(s), select the “Ring" lcon in the DIAGNOSTICS MENU,
reviewed on Pages 27-28. -

ylf’
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| Fire Knocker

| To initiate, from the DIAGNOSTICS MENU, selact the "KNOCKER?" fcon with either the Red "LEFT" or
= Greeg ‘:ﬂHIGHT" Buttons and press the Black "ENTER" Button. The digitally mastered "Knocker" is
sounded.

% 8ound / 8peaker Test

| To initiate, from the DIAGNOSTICS MENU, select the "SPKR" fcon with either the Red "LEFT” or Green
g “RIGHT" Buttons and press the Black "ENTER" Butten. The BSMT 2000 Sound System produces

= true digital stereo sound from Backbox & Cabinet Speakers or "Mono®” on the Cabinet Speaker (when
used by itself). After selecting this fcon, select the "-" or "+ Mini-lcons and press the Black "ENTER" Button o
activate the first test. Repeatto visually sae & hear all tests. Select the "RUN" Mini-icon to activate the test
chosen without moving to the next test,

Note: During Sound Tésrs, the display shows the speaker identification and the corresponding sound(s). The
sound functions afiow verification that both channels are functioning properiy & that the speaker connections are
correct,

Speaker Phase Testing

Connections to each of speakers are polarized and each must be connected appropriately for the best quality
sound. If one speaker has the positive and negative connections reversed with respect to the other one, bass

2auenclas W [O1 D8 GBI 20 nrons anctihe oyers daua ; be-haar—Is BF-EFoPpe £
phasing, use the sound test to cycle through the Backbox & Cabinet, and Backbox Sine (repeated) functions. If
the Cabinet Sine produces more volume and bass than the Left Sine, the speakers are connected properly. If it
produces the same or less, one speaker is connected improperly. To isolate and correct reversed speaker
connections, one of two methods may be used, '

1. Check each speaker for polarity markings. if the speakers have polarity markings, verify that the Backbox
Speaker RED-WHT Wire and the Cabinet Speaker YEL-WHT Wire is connected io the negative (-) terminal.

-03§

2. Disconnect the speaker output connector from the CPU / Sound Board and connect a 1.5-volt battery across
mgjcach speaker pair one at a time whife observing the speakers. Make sure the positive hattery terminal is

onnected to the positive lead (CN4, Pin-3 (RED-BLK) or Pin-6 (YEL-BLK)) each time. As the connection is
made, check speaker cone movement; proper connections are indicated by outward movement.

Note: For ROM Usage (Summary it hY i

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

gnfg ;j}es’;ﬁgggﬁ-ff{;oﬁggﬂ%ﬁs Sound/OPSYS EPROM (Loc. U7) Level 1-3+ (Music Test)
(UT?, U21 U36 a-nwor U37) which Voice ROMs: 1 (U1 7) 2 (U21) 3 (U36) 4 (U37) SpBECh Pattern 1-3+

soisougelqg == :

are 8MB must have a Jumper at
W& on the CPU/Sound Board to function properly,

Begin Burn In

To initiate, from the DIAGNOSTICS MENU, select the "BURN" jcon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. After selecting this fcon the Begin Burn-in
Test will start. At this stage the %_ame will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil
Testing, Lamp Testing, Sound..., efc.). This is provided to constantly exercise sounds, coils, eic... Gumulative
Burn-In minutes will be displayed. Note: To reset Burn-In minutes to 00 see Section 3, Chapter 8, GO TORESET
MENU, Factory Reset. Caution: Performing a Factory Reset will reset all other information as well.

Dot Matrix Test

To initiate, from the DIAGNOSTICS MENU, select the "DOT TEST" icon with either the Red "LEFT" or
Green "RIGHT" Buttons and press the Black "ENTER" Button, After selecting this fcon the Dot Matrix
! Test immediately begins. Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.
The display will immediately illuminate & cycle for 1 pass of each test continuously for each of the following:

- Test | _Test 2
luminates 1 vertical column of dots, tuming it off [luminates 1 horizontal row of dots, turning i off
& iluminating the next column, until each column has & flluminating the next row, unti! each row has been
been individually lit, while the cther columas are off, individuafly [it, while the other rows are off.

Go To
Diagnostice Menu




Dot Matrix Test Continued

ies{ 3 iesi 4

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

lliuminates all the dots,
except for one row from top to bottom.

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

Note; Pressing the Red, Green, Black or Flipper Buttons will exit the test & return to DIAGNOSTICS MENU.

Dot Matrix Digplay Explained

The display utilizes a Micro-Processor Control Board mounted
{128 X 32) Driver Board. The purpose behin

displaying graphics to the player.

The board is confrolled by a 6809E Mi
Data, Reset & Clock Information from t

and Busy Signals to the CPU. This is to insure synchronized communication between the CP

Controller Board. The Drivers for the
the Dot Matrix Display Driver Board.

LOTR Tests

(i

L

and press the Black "ENTER

This will bring up the LOTR TESTS MENU, with the
Ring OPTO Switches, Back Panel Trough Switch & Spinn

is used to test the operation of the

Switch and the Magnet Coil Operation (
icon); Balrog Open, Close & Bash Switches and the Balrog Motor Operation ("BROG"

To initiate, from the DIAGNOSTICS MENU, select the “LOTR"
icon with either the Red "LEFT* or Green "RIGHT" Bution

in piggyback fashion to the Dot Matrix Display
d this board is to provide more information to the operator as well as

croprocessor and its personality ROM (Uniqus to the Game). It receives

he CPU/Sound Board via the ribbon cable and sends back multiple Status
U and the Display
rows and columns are provided on 5 surface mounted integrated circuits on

COIN DOOR IS OFEH
PLAYFIELD HIGH FOWER
DISABLED BY
COIN DOOR INTERLOCE

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

"RING" lcon (RING MAGNET TEST} fiashing. This Sub-Menu
er (Center Ramp)
"RING" icon); 19-LEDs (these are not Controlled Lamps) ('LED"
icon). To initiate, from

" Bufton.

the LOTR TESTS MENU, select one of the 3 lcons with either the Red or Green Buttons and press the Black

Buiton. After finishing the Test, select
to slip between the 3 Testing Menus.

the "PREV" Jeon to return to the Sub-Menu or select either of the ">>" lcon

RINC MBECHMET TEST

Ring Magnet Test

Selecting the "RING" fcon will bring up the RING MAGNET TEST MENU
with the "+" Mini-lcon flashing and the Magnet Test set to OFF. These

JBTH] 1ests are provided to allow a method of testing the Ring Made (OPTOs})

RING MAGHET TEST
O~0PTO=-5Id 47  O-TROULH-SkK 4B
O -5FIHHER-5 £2

B pREITyE

(Sw. 47), Back Trough (Sw. 48), Spinner (Sw. 52), and Ring Magnet
(Q6) operation. Swiiches 47, 48 & 52 are in a Normally Open state.

Select and activate the "+" Mini-fcon to cycle between the two (2) Magnet
Tests: GRAB AND DROP (ball will release forward) or GRAB AND

RIMG MAGHET TEST
O-o0PTd-Si4 47  CI~TROUCH-5K 48
O-5PIHMER-5K 52

el Wi S REY T

Hbaeu

THROW (balf will enter the Back Panel to test the Back Trough Switch).
With bali-in-hand, roll onto the Center Ramp. As the Spinner (Sw. 52} is
closed, the I hox will turn solid I, the ball should launch into the Magnet
Ring. The Magnet (Q6) is then pulsed, grabbing the ball and either will

| drop it forwards or throw it backwards (depends chosen test). As the

RIHG MAGHET TESY
O-0PTR-%id 4T  O-TRILULH-5I4 48
A -5PIHNER=-5H E2

A PRE G BT T

Ring Made (Sw. 47) is momentarily closed, the 01 box will turn solid @

then 1 again. If test is "Grab & Throw”, the ball will enter the Back Panel
Trough and the Back Trough (Sw. 48) will momentarily close, the O box
will turn solid I then O again (with the ball returning on the Center Wire

are in the ring (break the light path by placing finger into the hole). The troug

Ramp). You can also hand check the 3 switches as well. The OPTQOs
h switch can be accessed through

the other hole above the Wire Ramp. See Sec. 4, Chp. 2, Drawings..., Pgs. 94-96 and Sec. 5, Chp. 4, PCBs, Page

143 for a close up view

Go To
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on the OPTO Switches and the OPTO Transmitter / Receiver Amplifier Board.
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LOTR Tests continued on the next page.
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Selecting the'LED" fcon wilt bring up the LED TEST MENU with the "+"
Mini-Icon flashing and the LED Test set o ALL OFF. This test is

provided to aliow a method of testing the 19-LED PCB located between
the flippers. Note: These LEDs are not

LED TEST Controlfed Lamps (i.e. not part of the
ALL DFF Lamp Matrix.)
I % P =T T [ Select and activale the “+" Mini-icon to
ED TEST cycle between the twenty (20) LED
ests (ALL ON, LED #1 through LED
ALL OH #19). ALL ON = All 19 LEDs will blink
5 ON and OFF until the test is exited,
[ S HPEES OIS LED #1 = L1 will blink ON and OFF.
LED TEST LED #2 through LED #19 will follow suit,
See Section 5, Chapter 4, PCBs, Page
'"E i 144 for a close up view of the 19—!_58
[ = PRE XTI PCB,

AL LIy iiNrirzisreerrereirii

selection of this test. ers clear.

CAUTION: Be careful of moving parts!
A The following test has a moving |Parf and will activate upon
eep fing

Balrog Test COIN DOOR IS OPEM
Selecting the*BROG" iconwil | [ EAYEIELL HEI GI_I'S: POLIER

. RENRUT THELP , DISABLED
BALROC TEGT BB e e TEST | coIN DOOR TNTERLOCK
BALROG TEST Mini-icon flashing. Note: PULL OUT the Power Interlock Switch

- - - - Upon selection of the "BROG"  {or operation with the Coin Door open.
O-OPEH EQ_%";IEHEHE'E%EE" EW 32 fcon, {and with the Power » °p

Interlock Switched pulled out), the motor will cycle, moving the Balrog,
blocking the enfrance of the Center Ramp (Fig. 1). This test is provided

state (Switches 31 & 32 are under the playfield on the Motor Assembly; Switch 28 is located
inside the Balrog Assembly). With the Bairog now blocking the Conter Ramp (Flg. 1), with ball-in-hand, roll the
it pfate (knocking the Balrog Over), and note the Bash (Sw. 28, Balrog Hit) B box will turn O,

soysougeiq - 1 08§

v
e Fig. 2 e

Select and activate the *“RUN* Mini-Icon to cycle the Motor. As the Balrog opens the Center Ramp (Fig. 2) and
comes 1o a rest, the Balrog Closed (Sw. 32) wilf open, the solid B box will turn I and Balrog Open {Sw. 31) will
close, the O box will turn solid &.

For more details of the Switches & Coils (Part Numbers & views) tested on this and the previous page, review
Section 4, Chapter 2, Drawings for Major Assemblies & Ramps, Pages 93-97.

§5!lllIIIII!II&II!III!IIIIIII!lllilflllllllllllll
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|Go To Fuse Table

+ll To initiate, from the DIAGNOSTICS MENLU, select the "FUSES" lcon with either the Red "LEFT" or

‘_=u E Green "RIGHT" Buttons and press the Black "ENTER" Button. The FUSE TABLE MENU now
LLA%% appears. This provides the technician with the current Fuse Table for this game (also noted on a decal in
the Backbox).The fuses are located in the Backbox (on the Display Power Supply Board and the /O Power
Driver Board), and aiso in the Cabinet (under the playfield by the Flippers and/or by any unigue assembly
requiring an additional fuse, such as magnets). For the complete Fuse List in the Quick Reference Fuse Chart &

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

Example:

Afte}:' entering Portals™, the MAIN MENU now appears with the "DIAG" icon (GO TO DIAGNOSTICS MENU)
flashing:

- W=l W
5

ADT NS TRESET [ OURRUTT

CO TO DIACHOSTICS MENL|

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

o]
2
-

&

o

[

0
8
(]

MORE

Cec. 3: ...

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

FUSE TRELE

MAIN FUSE A 2504 S E.
EEMATIONAL ER 250U 5.E.

Select and activate the “+" Mini-lcon to view the next fuse in the group. Continue to select either the "+ or
Mini-lcons to view each fuse one at a time. The display will describe the fuse identification number {(e.g. Main, F1,
F8, F7, etc.), rating of fuse (e.g. 5A 250v S.B. - i.8. 5 Amp, 250 volt, Slo-Blo), location of fuse (i.e. Backbox: Board
Name located on; or Cabinet: Under the playfietd or in Service Qutlet), and ‘use of fuse’ {¢.g, 90v DC High Voltage
Power, elc.). The current fuse listed will remain in the display until the next fuse is chosen or when the ub-Menu
is exited by selecting & activating the "PREV" or "QUIT" Mini-icons.,

A Go To Fuse Table coniinued on the next page.

i . 5’ T 7 "”{g‘" -
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CAUTION: For continued protection
against visK of fire, replace only with same
type of fuse having the sama electrical rating!

QUICK REFERENCE FUSE GHART

Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cabinet Fuses, Cab. Switches

Inside Coin Door |

; i
Ml For operationaf usage, ses Sec 3, Chapter1,
Portals™ Sarvics Menu l'n!rod'ucr?gn,

Servios Cutlet 1
{on Power Box)

OO/ Swi
{Under Cabinet)

ransformer on
Cabinet Bottom

FG | 7A 250v §.B. | 50v DG Primary High Power Coils/Flippers

F7 | 5A250v S.B. | 20v DC Low Power Coils

F8 | BA 250v 5.B. | 12v DC Logic Power

F9 | SA250vS.B. | 12v DC Logic Power

F20| 4A 250v S.B. | 50v DG Magnet 4«44 THIS GAME ONLY

F21] 3A250v 8.B. | 50v DC  Coils

F22| 8A250vS§.B. | 18vDC CGontrolled Lamps

F23| 4A250vS8.B. [ S5vDC  Logic

F24| 5A 250v 8.B. | 65.3v AC Gl Lamps {(BRN-WHT to WHT-BAN)

F26)| 8A 250v §.B. | 8.3vAC G.l. Lamps {YEL to WHT-VEL)

F26| 5A 250v 8.B. | 6.3v AC GJ. Lamps (GRN ta WHT-GRN)
LT I el )

DNDER
3A 250v S.B.

| va

& '0ag§

! nfa| SA250vS.B. | 50v BC  Left Flipper (GRY-YELERED-YEL)

nfal 3A 250y 8.8. | 50vDC Loop Diverter (GRY-YELSYEL-VIO)

For {ocations & rore information on fuses, ses Sec. 5, Chapter 2.

jsoudelq *--

S

1 UK or Tournament
GAMES ONLY
For mare info,, se¢ Savlion §,
LHp. 4, PCBF {viow Fages)

lDisplag Controller Bd. 2l

The Digplay Controller has the Display
EPROM (Lovation: US / ROM&
=d]iald S——

Tlh £

go‘i.'iﬁl”i'm’?ffhf;”pﬂﬁe I CPU/8ound Bd. [| w/ATMEL A |

review 8ection 5, Chapier 4,

|
Inft.. & Am
Sio-Blo Fuse
20) & D LOCA PAR RED
CPU Sound U7 512K 965-0401-80
CPU Game u210 1MB 965-0402-80
CPY Voice ROM 1 Ui7 g MB 965-0403-80
CPU Yolce ROM 2 uxi 8 MB 965-0404-80
CPU Volce ROM 3 U36 anB 965-0405-80
|__CPU Voice ROM 4 u37 3 MB 965-0406-80
DISPLAY Controller Us 4 MB 965-0407-80

Printed Cirouit Boards
(Yhe Yellow Pages).

II/O Power Driver Board ¥

** All BRIDGES rated °
354 @ 100y =+

+50v DC High
Current Colls

+20v DC Low
Curtent Coils
+-12v DC
Sound /
Displa

+5v DC Logic
Voltage E

L2 |

| e
i

P[[]‘ﬂo’?’“'" 1 Iy 00006007
i i
(s 100D DD

AT |




Dr. Pinball

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

.|| Green "RIGHT" Buttons and press the Black "ENTER" Button. This will bring you (the operator /

L&' T3s || ygchnician) into DR. PINBALL (Flow Chart Menus) which offers you a choice o three (3} Icons: _
GCoil "DR.”, Switch “DR." and Lamp "DR." icons. Selecting a particular /con will give you a ¢hoice of which specific
Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, elc.), Switch or Lamp circuit needs 1o be
diagnosed. Dr. Pinbail will now display a question or give a procedure 1o follow such as "Does the lamp turn

on?" or "Check bridge rectifier BR-20, if short replace.” When Dr. Pinbalf displays a question or requests a
procedure, Dr, Pinball will expect a response such as "NO" or "WES" (see below examples of the Mini-lcons which
will prompt the operator). You the oparator/technician must respond by using the Red or Green Buttons to
"SELECT" a Mini-fcon and the Black Button to “ACTIVATE or ENTER" your selection,

¥ Coil Flow Chart

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

8witch Flow Chart

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

Lamp Flow Chart

To initiate, from the DR. PINBALL MENU, select the Lamp "DR." fcon with either the Red or Green
Buttons and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering by
using the Mins-fcons in the display.

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

Select and activate either the "-* or “+" Mini-fcons to diagnose a Goil, Lamp or Switch. Select and activate the
"RUN" Mini-icon to test selected item. The "PREV" Mini-lcoh allows you to go back to previous question. Selact
the “QUIT* Mini-lcon to exit Portals™ completely. Select the *2" Mini~fcon (Help) to see directions on button usage.

Solect and activate either the "NO or "YES" Mini-fcons to answer a question given. Select and activate the "END"
Mini-lcor to change to a new item to test. The "PREV" Mini-icon allows you to go back to previous cuestion.
Select the "QUIT" Mini-fcon to exit Portals™ completely, Select the "2" Mini-icon (Help) to see directions on button
usage.

After a diagnosis is given, select and activate the "END" Mini-icon to change to a new item {o test. The "PREV"
Mini-lcon allows you to go back to previous display. Select the "QUIT" Mini-lcon 1o exit Portals™ completely.
Select the *?" Mini-icon (Help) to see directions on button usage.

in COIL FLOW CHART MENU, select and activais the "PULSE* Mini-fcon to pulse the coil selected. Select and
activate the *END" Mini-fcon to change to a new item 1o test. The "PREV” Mini-fcon allows you to go back to
previous question. Select the "QUIT" Mini-fcon to exit Portals™ completely. Select the "?" Mini-lcon (Help) to see
directions on button usage.

Go To
Diagnostics Menu




STARTING METER Reading :

CURBENT METER Readi

AUDIT Date (MM/DDSYR) :

0

STARTING METER Date (WM/DD/YR) :  AUDITOR'S NAME :

CPY Verslon

DISPLAY Version :

A vl

2

GAME LOCATION NAME :

TTING:

FIFE EARNINGS AUDITS

01-14 £

Audh dofinitions follow in this Chapfer.

saueunopad Supjord] ppny plag o a¥ed siyy fidog

TOTAL COING THRU TOTAL
PARD CREDITS 05 | pGHTSLOT 11| coins
FREE GANE COMS THRY TOTAL
PERCENTAGE 07 | CENTERSLOT EARNINGS
AVERAGE & | CONSTHAU METER
BALL TINE 08 | fmslor 13 | eucks
AVERAGE 0o | COMSTHRU 14 | SOFTWARE
GAME TINE 5TH SLOT METER
TOMS THRY 10 | CONSTHRU

LEET SLOT GTH SLOT

TOTAL 22 EK-24. 9N
01 | BALLS PLAYED (25 SCORES
) TOTAL 25M-34.9M
EXTRABALLS 26 | Scores
WA EXTRABALL o7 | 2SM-aeoM LEFTFLIPPER
PERCENT SCORES USED
REPLAY 1 5074, RIGHT FLIPPER
04 | awarDs 28 | SCORES 52 | usep
A 05 | Nines” 29 | SEhuEs" 53
TOTAL 100M125.5%
il 05 | REPLAYS 30 | sCORES 54 -
= 31 | 1M o5 | O-THINUTE
= PERCENT SCORES GAMES
TOTAL AVERAGE 5 | 1- 1.5 WHUTE
08 | sPECIALS SCORES GAMES
W SPECIAL SERVICE 57 | 15-1MINUTE
PERCENT 33 | cReEniTs GAMES
e B 5o | EGZE bV
HIGH SCORE LOST BALL =0 | 23-3NIUTE
11 | JwWARDS FEEDS GAMES
HIGH SCORE LOST BALL. 50 | 87 35 MNUTE
PERCENT GAME STARTS 0 | Games
{3 | TOTAL a7 | LEFT o1 | 35-2MMUTE
FREE PLAYS DRAINS GAMES
TOTAL CENTER - 5 MINUTE
PLAYS 38 | DRAINS 62 | GAMES
0-1.98 RIGHT 5- 6 MINUTE
15 | seoRES 39 | prams 63 | GaMES
16 | Horics 40 | LIS 64 | SantwiE
17 | aH-53M 41| TOTL 65 | & JOMIRDTE
SCORES BALLS SAVED GAMES
BM-7.9M T0- 15 MINUTE
18| scoRes 66 | GAMES
19 | BwooH o7 | 15MIUTE
T 12a0 RECENT
20 | scores 68 | REPLAY PERCENT
59 12.5M-14.9M Note: Auchis are subject o changa (with or without notica).
SCORES
15M-17.4M
22 | SCORES
175M-10.00
23 | stORES
T0-22.0M
24 | SCORES
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Chapter 3 of 7

Go To Audits Menu

Overview

The Portals™Service Menu System provides 236 Audits for accounting purposes and for evaluation of Game
Programming. The Audits are divided into 3 groups: » Eamnings Audits (Audits 61-1 4), » Standard Audits
(Audits 01-68) and » Feature Audits (Programming Use Only) (Audits 01-154). For details on Tournament
Audits, see Section 8, Chapter 7, GO TO TOURNAMENT MENU. Audits which are named Proprietary are also
for Future Expansion or Programming. Game code may get upgraded during production; compare all Audits in
the display with the manual and make any corrections to the Audit Table (previous page), as necessary. Audits are
subject to change {with or without notice). To view Audits in the display, enter the Portals™Service Menu System.
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.

EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS UQED IN VARIOUS MENUS & SUB-MENUS:

Sefect and activate o
E E Move LEFT or RIGHT, safect provious / nexd or
* f move backwards / forwards.
L |

MORE MORE (] BUIT

These hor-salectabla  Sefoct and activate Selact and activate Select and activafe
eionsappeatinhie "t retum to the  fo QUIT, exits & fo view HELP
there are MORE lconsta  PREVIOUS Menu.  refums fo the Screens of the
the LEFT of tothe BIGHT Atiract Mode. current Menu®, *Help Nate: An explanation of each Mini-icon at that menu level

avaliable for selection. will cycle condnuously. Te exita cﬁsgla where no Mini-lcons ara

avaliable for selectior, pressing any button will exit the display.

=] GO TO AUDITS MENU

N::51] || After entering Portals™, the MAIN MENU now appears. Select the "AUD" Icon in the MAIN MENU with
‘RUMD | sither the Red “LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
' | and press the Black "ENTER" Button (the Start Button operates in the same manner). The AUDITS
MENU appears. Continue through this chapter for the explanation & usage of the feons in the AUDITS MENU.

2]Earnings Audits (01-14) FEEE

) To initiate, from the AUDITS MENU, select the *"EARN" lcon with either the Red "LEFT" or Green
ARH "RIGHT" Buttons and press the Black "ENTER" Button. Select and acfivate either of the R

k Mini-icons to view the next or previous Audit in this.group. The display will describe the Audit Number,
Audit Name and the Guirent Audit Total {(Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

TOTAL PAID CREDITS: Provides the total number of Paid Credits.

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

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

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

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

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

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

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

11 TOTAL COINS: Provides the toial amount of coins registered through all the Coin Siofs.

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

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

14 SOFTWARE METER: Provides the continuing total ot Meter Clicks. This audit cannot be reset; the display
shows the constant addition of Meter Clicks.
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Standard Audits (01-68) FFX

To initiate, from the AUDITS MENU, select the "S.PL" icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate sither of the ">="

| Mini-lcons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the dispfay until the next Audit
is viewed or when this Menu is exited.

01 _TOTAL BALLS PLAYED: Provides the total number of Regular and Extra Balls,

02 TOTAL EXTRA BALLS: Provides the total number of Extra Balls awarded.

o3 EXTRA BALLS PERCENT: Provides the percentage total by dividing Standard Audit 02, TOTAL EXTRA

BALLS, by Standard Audit 14, TOTAL PLAYS.

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

05 REPLAY 2+ AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 2 or higher.
TOLTAL!HEPLAYS: Provides the total Awards (Credilts, Extra Balls or Scores) for exceeding Replay Score

evels,

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

— 08 _TOTAL SPECIALST Provides the Total Awards (Credils, Extra Balls, or Scores) for making Specials.

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

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

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

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

43 VOTAL FREE PLAYS: Provides the total Free Credits for Replays, High-Score-To-Date, Specials and
Match.

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

15 0-1.9M SCORES: Provides the total number of games the Player's final score was
0 and 1,999,990 points.

16 2M-3.9M SCORES: ... and the Player’s final score was between 2,000,000 and 3,999,990 points.
17__4M-5.9M SCORES: ... and the Player's final score was between 4,000,000 and 5,999,990 points.

18 6M-7.9M SCORES: ... and the Player’s final score was between 6,006,000 and 7,999,990 points.

19 8M-9.9M SCORES: ... and the Player’s final score was between 8,000,000 and 9,999,990 points.
20_10M-12.4M SCORES: ... and the Player's final score was between 10,000,000 and 12,499,990 points.
21 12.5M-14.9M SCORES: ... and the Player's final score was between 12,500,000 and 14,499,990 points,
22 15M-17.4M SCORES: ... and the Plaver's final score was between 15,000,000 and 17,499,990 points.
23 17.5M-19.9M SCORES: ... and the Player's final score was between 17,500,000 and 19,999,990 points.
24 20M-22.4M SCORES: ... and the Player's final score was between 20,000,000 and 22,459,990 points.
25 22.5M-24.9M SCORES: ... and the Player's final score was betwaen 22,500,000 and 24,999,990 points,
26 25M-34.9M SCORES: ... and the Player's final score was between 25,000,000 and 34,999,990 points.

11

27 35M-49.9M SCORES: ... and the Player's final score was between 35,000,000 and 49,999,990 points.

L. T 7 A.1) 241! ol et B o Yoottt b e ol Kt R N K brrattore il € st e b LA e A A M ) e i e i
29 75M-99.9M SCORES: ... and the Player's final score was between 75,000,000 and 99,999,990 points.
30 100M-148.9M SCORES: ... and the Player's finai score was between 100,000,000 and 149,999,990 points.

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

g0 AVERAGE SCORES: This total is derived from adding the Finaf Score of each game te a table and dividing
this sum by Standard Audit 14, TOTAL PLAYS.

Standard Audits 33-68 continued on the next page.
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Qtandard Audits Continued. E
SERVICE CREDITS: Provides the total numbe Switch 7}
33 Was pushed in Attract Mode.

See Section 3, Chapter 1, Service Switch Set Access & Use, for how to receive Service Credits.
See Sec. 3, Chp. 6, GO TO RESET MENU, Reset Credits, for how to delate Service (and Paid Credits).

34 BALL SEARCH STARTED: Provides the total number of times the game performed a Ball Search.

LOST BALL FEEDS: Provides the total number of times the game added a pinball to play when it could not
35 find a pinbali after Balf Search. .
See Section 3, Chapter 2, GO TO DIAGNQOSTICS MENU, Technicians Alert [Pinball Detection].
LOST BALL GAME STARTS: Provides the total number of times the game started with a pinball missing
36 from the ball irou%h at the start of a game.
See Saction 3. Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].
37 LEFT DRAINS: Provides the total number of times Rollover Switch 57 was closed.

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

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

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

a1 tumed ON or OFF see Standard Ad). 38, FREEZE TIME in Section 3, Chapter 4, GO TO ADJUSTMENTS
MENU, Standard Adjustments). This feaiure is enabled at the start of each pinball and is disabled as

as a predetermined number of switches are "closed" or the allocated time has exp ired.

R Bl o) A

A

LEFT FLIPPER USED: Provides the total number of times the Left Flipper Button (Dedicated Switch 1)
was pushed in Game Mode.
RIGHT FLIPPER USED: Provides the total number of times the Right Flipper Button (Dedicated Switch 3}
was pushed in Ga
g5 0-1 MINUTE GAMES: Provides the total number of games the total game time was between
0:00 and 1:00 minute. ]
56 1 — 1.5 MINUTE GAMES: Provides the total number of games the total game fime was between
1:00 and 1:30 minuies.
1.5 -2 MINUTE GAMES: Provides the total number of games the total game time was between
1:30 and 2:00 minules.
2 - 2.5 MINUTE GAMES: Provides the total number of games the total game time was between
2:00 and 2:30 minutes.
2.5 -3 MINUTE GAMES: Provides the total number of games the total game time was between
2:30 and 3:00 minutes.
3 — 3.5 MINUTE GAMES: Provides the total number of games the total game time was between
3:00 and 3:30 minutes.
g1 33-4 MINUTE GAMES: Provides the fotal number of games the total game time was between
3:30 and 4:00 minutes.
62 4-5MINUTE GAMES: Provides the total number of games the total game time was between
4:00 and 5:00 minutes.
5 -6 MINUTE GAMES: Provides the total number of games the total game time was between

51
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o

63~ 5:00 and 6:00 minutes.
64 68 MINUTE GAMES: Provides the total number of games the total game time was between
6:00 and 8:00 minutes.

65 8§ — 10 MINUTE GAMES: Provides the total number of games the total game time was between
8:00 and 10:00 minutes.
66 10 — 15 MINUTE GAMES: Provides the total number of games the total game time was between
10:00 and 15:00 minutes,
67 15+ MINUTE GAMES: Provides the total number of games the total game time was
15:00 and over.
RECENT REPLAY PERCENT: Percent figured with programming thresholds for a determined number of
68  games (again based on programming thresholds). The percentage reflects replay total awards for
exceeding replay score levels.
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Feature Audits (01-154) FE

2| To initiate, from the AUDITS MENU, select the "LOTR" Jcon with either the Red "LEFT" or Green

TR ~RIGHT" Buttons and press the Black "ENTER" Button. Select and activate sither of the ">=" Mini-
———==4 |cons to view the next or previous Audit in this group. The display will describe the Audit Number, Audit
Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit is
viewed or when this Menu is exited. Audits Definition: Programming Use Only, The propristary information
provides the total number of times a feature was started, awarded, Iit, played and/or completed (awarded); also,
the total number of Switch Closures during certain modes or features are tracked (@ predetermined single/multiple

variations of switch closures are used to determine the lighting and/or completion of the feature stated).

FEATURE AUDIT TABLE
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- @‘rﬁ? 7 EI FEATURE AliDITQ
JikeTk &m}J 01-154 &9 = &
GO T0 RUDITS MEMY M wxs PROGRAMMING UISE ONLY ##
R UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01 | LEFTVUK - 40 | DWARF RINGS COMPLETD 76 | FOTRME 2+ STARTED 113| DESTROY RIVGSTARTED
02 | LEFTVUKDIRECT HIF 41 | ELFRINGS COMPLETED 80 | FOTR MBWON 119| DESTROY RING WON
03 | LEFTORBIT 42 | NG MANA STARTED 81 | TROLLHITS 120| GIFTOF THEELVES LT
Sl | 04 | LEFTRAMP 43 | ARG MANIA 2+ STARTED g2 | TROLLKILS 121 | GIFTEXTRABALL
05 | CENTERELOOP 44 | MANIARINGS COLLECTD 83 | BALROGHITS 122] GIFTRING MB
06 | SPINS 45 | BANASHOTSCOMPLETD 84 | BRIDGE CROSSES 123| GIFTBIG POINTS
07 | RIMG 46 | MANIA X JACKPOT 85 | BALROGKILLS 124| GIFTSPECIAL
08 | RIGHTVUK 47 | MANIA2X JACKPOT 86 | SWORD LOCKS LIT 125] GIFT2X SCORING
RT VUK BEHIND 48 | MANIA3XJACKPOT 87 | SWORD LOCK 1 126| GIFTSUPER MANA
C'C{J RIGHTRANP 49 | MAMIA 4X JACKPOT 83 | SWORDLOCK 2 ' 127| GIFTWIZARD MODE
<l 11 | AwewRam: 50 | MANIA SX JACKPOT g9 | TITMBSTARTED 128] PALANTIRLIT
I RIGHT ORBIT 51 | MANIAEXTRABALL LIT 90 | TITMB2: STARTED 129| PALANTR COLLECTED
i SPOT RING TARGET 52 | RINGMODELIT o1 | TITiXyACKPOT 30| RING MBRING SHOTS
g’ ORTHANC ARRIVALS 53 | ESCAPE MODE STARTED 92 | TIT2X JACKPOT 131| RINGMBS.JACKPOTS
= BARAD-DOR AHRIVALS 54 | ESCAPE MODE WON 93 | TIT3X JACKPOT 132| RING MB25m
T ORCLANES 55 | BATILE MODE STARTED 04 | TTTAXJACKPOT 133! RINGME LIGHTE BALL
g_ POP HITS 56 | BATTLE MODE WOK 95 | TIT5XJACKPOT 134 RINGMB3M
* . LEFT QUTLANE 57 | WARG MODE STARTED 96 | TTTeX JACKPOT 135| FENGMB LITE SPECIAL
- LEFT INLANE 58 | WARG MODE WON 97 | TIT7XJACKPOT 136 RINGMB7.5M
20 | RIGHT INLANE 59 | ENTMODE STARTED 98 | TTTSTAGES SURVIVED 137| SRMMB RING SHOTS
21 | RIGHTOUTLANE 60 | ENTMODE WON a9 | TTTS JACKPOTLIT 138| SRUMBSHOTS COMPLETE
oo | LANES. 5. MCKED 67 | SHELOB MODE STARTED 100| TTTSIPCOLLECTED 139] SAMME JACKPOTS
23 | TOWERS. S. PICKED 62 | SHELOBMODE WON 101 TTTMBWON 140 SRMMB TOTAL JACKPT X
24 | RuPPERS. 5. PICKED 63 | WITCHIING MODE STRTD 102| PATH ADVANCED 141 srMmB suPERJACKPOTS
25 | LANE SKILL SHOT MADE 64 | WITCHKING MODE WON 103{ PATH ACCESSED |142| vaunorstarTED
26 | LANES.S, MADE 65 | BOOKMODELT 104) PATH TIME SOULS 143{ BALROG STARTED
27 | TOWERS, $. MADE 66 | MOOK MODE STARTED 105 | PATH UNLIT SOULS 144/| BALROG HITS
28 | FUPPER S.S.MADE 67 | BOOK MODE.JACKPOTS 106| PATHLITSOULS 145| cavesuors
29 | ORC COMPLETED 68 [ BOOKMODEWDN 107| PATH BLINKING SOULS 145| CAVEBALROG
30 | HUMANRINGS COLLECTD 60 | MysTERY LT 108| SQULS COMPLETED 147| CAVESUPER SPINNER
31 | DWARKRINGS COLLECTD 70 | MYSTERY COLLECTED 109|{ ROTK MB STARTED 148| CAVESUPER POPS
R -7 __ 1 MYSTERYE.B.LIT 40 BOTKMB 2. STARYED, . Lo SAVESURER-RAMPS
33 | RINGS SPOTTED 72 | MYSTERY sPECIALLIT 111| ROTKJACKPOTS 150| CAVE SUPER LOOPS
34 | HUMANRING BONUS 73 | coLLummyLTBaLL LT 112| ROTKLEVELS COMPLETE 151| CAVE SUPER EVERYTHING
35 | DWARFRING BONUS 74 | GOLLUMMBALL STARTED 113 ROTK MULT INCREASED 152| BARAD-DUR HOLD RING VALUE
36 | ELFRING BONUS 75 | GOLLUMMBALL 2+ STRTD 114] ROTK 8. JACKPOTLIT 153! BARAD-DUR LIGHT EXTRABALL
37 | RING CONBOS 76 | FELLOWSHIPCOLLECTED 115| ROTK $JP COLLECTED 154| BARAD-DUR POINTS
38 | RING COMBO THRSHLDS 77 | FELLOWSHP COMPLETED 116| ROTK MB WON
39 | HUMANRINGS COMPLETD 78 { FOTRMBSTARTED 117 | DESTROY RINGLIT

Note: Audits ars subject to /l, change (with or without rotice).
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Go To Printer Menu (OPTIONAL USE ONLY)

Operational Usage Note: Tha use of the following Sub-Menus are OPTIONAL and provided as a
convenience only. No special equipment was Included with your Pinball Game. To initiate, from the
AUDITS MENU, select the “PRNT" /con with either the Red "LEFT" or Green "RIGHT" Button and
press the Black "ENTER" Button. The PRINTER MENU appears. A Tournament Serial Interface (TSI) Board
and a R$-232 Communicatlon Device (which can download serial information) are required for proper opetration
of these Sub-Menus. Entering the menus & selecting/activating the lcons without the equipment mentioned, will
not affect the Pinbali Game nor the operation of the Portals™ Service Menu System in any way. An optional
Printer Kit is available for purchase (contact your focal distributor).

QUICK PRINTOOT

24 Quick Printout

H| To initiate, from the PRINTER MENU, select the “"QUIK® fcon with either the Red or Green Button and
press the Black Button. Select either the "-" or "+* Mini-lcon and press the Biack Button to start the
printout. Per the display instruction, the Start Button can also be pressed fo slart the printout. Only the
Earnings Audits can be retrieved and/or printed for further processing.

Full Printout

Al 1= To initiate, from the PRINTER MENU, select the "ALISON" /eon with either the Red or Green Button and

COM|| Press the Black Button. Select either the ™" or "+* Mini-fcon and press the Black Buiton to start the
download. Per the display instruction, the Start Bution can also be pressed to start the download, All

Earnings, Standard, Feature & Tournament Audits can be retrieved and/or printed for further processing.

Recet Printer

To initiate, from the PRINTER MENU, select the "RESET" icon with either the Red or Green Button and
press the Black Button. Selact either the "-" or "+" Mini-icon and press the Black Button to clear the
"IN2 of copies printed" count total appearing in the display. Operatfonal Usage Note: Acmratin? the
"QUIK" Icon (in the previous Quick Printout) without the special equipment and unique software, will still provide a
“nount total® in this Reset Printer Menu, which does not affect the operation of the Portals™ Service Menu System
in any way. Activating this "RESET" /con will reset the "souit total" in the display to 00.

JIFTITINIIIIILIIIIIIIFIIIIIIIIIIIIII
FEATURE AUDIT ABBREVIATIONS USED IN THIS CHAPTER:

FOTR : T : ' ROTK : :
The Fellowship The Two g : The Return i
of the Ring™ 1 ___ofth

VI 7707742021028 0000000044
For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.

Super Ring
Mania Multiball

Go To
Audits Menu
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E@E STANDARD & FEATURE
[BurvhEL B ADJUSTMENT TABLES

TMENTS I
(Review Overview regarding changes)
STANDARD ADJUSTMENTS 01-52 &9 = &

ADIUBTMENT NAME

LY YOUR
DEFALULT SETTING

ADJUBTMENT NAME

usa YOUR
DEFAULT SETTING

Ll REPLAY TYPE AUTO 2r*|_ DEFAULT HIGH SCORE #4 | 40,000,000
02 REPLAY PERCENTAGE 10% 28 HSTD RESET COUNT 2,000
03 REPLAY AWARD CREDIT 2 HIGH SCORE INITIALS SINITIALS
4 REPLAY LEVELS 12 20,000,000 0 FREE PLAY NO
05 REPLAY BOOST YES 31 CUSTOM MESSAGE ON
06 SPECIAL AWARD CREDIT 2 FLASH LAMP POWER NORMAL
07| SPECIAL PERCENTAGE 2% 33 COIL PULSE POWER NORMAL
08 FREE GAME LIMIT 05 # KNOCKER VOLUME NORMAL
oy EXTRA BALL LIMIT 09 3 GAME RESTART YES
10| EXTRA BALL PERCENTAGE 25% 36 BILL VALIDATOR NO
11 GAME PRICING USA 5 37 | BKGRND MUSIC VOLUME o
12 MATCH AWARD CREDIT 8 FEREEZETIME SFF
19 MATCH PERCENTAGE 9% 39! UK POST SAVE ENABLED NO
14 BALLS PER GAME 03 40 TIMED PLUNGER OFF
15 TILT WARNINGS L] M FLIPPER BALL LAUNCH DISABLED
16 CREDIT LIMIT 30 2| COINDOOR BALL SAVER NO
7 ALLOW HIGH SCORES YES 43 COMPETITION MODE NO
o GRAND CHAMPION AWARDS 01 4 CONSOLATION BALL YES
8 : HIGH SCORE #1 AWARDS 13 a5 FAST BCOT YES
L HIGH SCORE #2 AWARDS 00 18 Q24 OPTION COIN METER
_OP HIGH SCORE #3 AWARDS 00 7] TICKET DISP. INSTALLED NO
oy HIGH SCORE #4 AWARDS 00 48 | ALLOW PLAYER COMP. MODE YES
o= GRAND CHAMPION SCORE | 75,000,600 49 TECH ALERT WARNING NEVER
g DEFAULT HIGH SCORE #1 | 60,000,000 50 TEAM SCORES NC
'3"' DEFAULT HIGH SCORE #2 | 50,000,000 5t LOCATIONID 0o
@ DEFAULT HIGH SCORE #3 | 45,000,600 52 GAME ID 00
3_ . - Defaults are subject to change during froduction {especially 02, 04, 07, 09, 10, 12, 23-27 & 38). ]
@ Note: If Game & D:sp!a;y ROMs other than USA are instafled, along with the proper Dip Switch Settings, diffarent Defauits wilf appear.

if changes are made (or your Defauils are not USA), enter them with pencil in the YOUR SETTING spaces provided for reference.

T o

EUSTOM MESSACE
Bhorteut +o Stendard Adjusiment 31,

FAEE] FEATURE ADJUSTMENTS 01-84 &9 = &

AD A

MEM NO

M| NUM. RING COMBOS-LEVEL 10 18 Y P
® | TWO TOWERS MBALL DIFF | MODERATE 19 SPOT RING DIFF. EASY
03 1STHARDTIT MB 1 20 ELF RING SPOTTING MODERATE
4 TTT LOCK DIFFICULTY EX. EASY 21| DWARF RING SPOTTING EASY
05 PALANTIR DIFFICULTY EASY 22| HUMAN RING SPOTTING : MODERATE
06{ FELLOWSHIP DIFFICULTY EASY 23; FELL,OWSHIP MBALL DIFF | MODERATE
07| _RING MULTIBALL DIFF MODERATE 21 ROTK MBALL DIFE MODERATE
=t} i i b l_“;),._‘. : == HHE Im il - PSTITE F! l}.m_:_i' “____'-ﬁ.._
031 RI BAL 1A M NQ 26 | ALLOW VOLUME EFFECTS YES
0 ELF GIFT E, BALL MEM YES 27 1GA TA LROG ROAR YES
t] _ELF GIFT SPECIAL MEM YES 28| BARAD-DUR DIFFICULTY | MODERATE
12| RING FRENZY E. BALL DIFF | MODERATE 2y D-DUR E. B. MEMORY YES
13 RING FRENZY E. BALL MEM NO 80| SPOT FELLQWSHIP MBRS. YES
14| RING MODE DIFFICULTY EASY 3 GOLLUM'S CAVE DIFF. | MODERATE
116 | PATHS QOF THE DEAD DIFF__ | MODERATE # | E ARAD-DUR H YES
18 MYSTERY DIFFICULTY HARD 3] CAVETROLL SEQUENCE OFF
EM NO H BOTH
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Go To Adjustments Menu

Overview

The Portals™Service Menu System provides 86 Adjustments to vary Game Functions to customize for your
particular needs. The Adjustments are divided into 2 groups: » Standard Adjustments (01—52) and = Feature
Adjustments {01-34). Game code may get upgraded during production; compare alt Adjustments in the display
with the manual and make any corrections to the Adjustment Table (previous page), as necessary. Adjustments
are subject to change (with of without notice). To view Adjusiments in the display, enter the Portals™Service Menu
System. When a change is made and then the next / previous Adjustment is selected (or the Sub-Menu is exited),
the display will momentarily flash REQUEST INSTALLED. For further customization of Game Play Difficully or
Game Play Type or how to RESET ONLY the Adjustments, see Section 3, Chapter §, GO TO INSTALLS MENU.

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

EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & S8UB-MENUS:

Select and activate to;
) 1 Move LEFT or RIGHT, select previous / next or
move hackwards / forwards. i
EE DECREMENT {-) or INCREMENT (+) displayed
value or select previous / next.
MORE HMORE
These nonseleciatie  Select and acivate Select and activate Select and adlivale
seiestod Mantioniy when . [0 refum to the fo QUIT, exits 8 to view HELP
thers are MORE lconsto  PREVIOUS Menu,  retums fo the Screens of the
tha LEFY of to the RIGHT Attract Mode. current Menu®. * Help Note: An explanation of each Minl-Icon at that manu level
available for salaction. wilf eycle continuausly. To exit a display where no Mini-icons are

avaitable for sofection, pressing any o wilf exit tha dispiay.

4 GO TO ADJUSTMENTS MENU

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

Btandard Adjustments (01-52) FHEH EH

To initiate, from the ADJUSTMENTS MENU, select the "S.P\.” fcon with either the Red "LEFT" or Green
“RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" Mini-

2
—fp—
c
[+4}
E
firum
o
=
=
=L

8ec. 3

| fcons to view the next or previous Adjustment in this group. Select and activate either of the ™" or "+"
Mini-icons to change the setting, if desired (the Default Seiting is noted in the definitions below). The display will
describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current
Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited.

..... S e BT

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

ot + Select FIXED 1o give the player a Replay Award as the Score Threshokd is reached. This Score Threshold will not adjust up or
down. » Select AUTO to give the player a Replay Award as the Score Threshold is reached. This Score Threshold wilf automa-
Heally adjust up or down based on the Replay Percentage chosen (in Std. Adj. 2). The game pericdically adjusts based upon ths
Player Base Skili Level, ¢ Select DYNAMIC to give the player a Replay Award as the Score Threshold is reached. This Score
Threshold will go down every game based on the Replay Percentage selected. For (Dynamic) exampls, If the Score Threshold Is
50,000,00 and the Repiay Percentage sefected is 10%, every game a player does not reach the Score Thrashold, the score fo reach
will drop By 5,000,000 (10% of 50M). This will continue every game until the Threshold Score is reached. Thus, if the score then
drops to 15,000,000 after 7 games and is then achieved, the Replay Award is given. The original Score Thrashold is added to
15.000,000 and i& now 65,000,000, 1t will then take tha same plaver 10 games to reach 15,000,000

02 REPLAY PERCENTAGE: Set between 01% - 50. Defaut is 10%. This Adjustment is required if Standard
Adjustment 1 is set to AUTO or DYNAMIC.
Standard Adjustments 03-11 continued on the next page.

Ty T T
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8tandard Adjustments Continued E
{0 KDARD AL ME VAN Datinatic e e
EPLAY AWARD: S REDIT, TICK KEN*, Defaultis CREDIT. Select EXTRA
BALL if awarding a CREDIT, TICKET/ TOKEN is prohibited in your area.
"TICKET or TOKEN Is selected, the game will reguire an optional Ticket or Token Dispenscr
If selected Token, then Standard Ajustment 46, Q24 Option, must be changed aceordingty.
REPLAY LEVELS: Set between 1 - 4 for the number of Replay Levels to be active. Default is 1.
A "Drop-Down' Table appears showing Replay Level 1. Ad!ust the Replay Level betwean 10M - 9,.99B
(Default Score appears as a starting point) using the "-" or *+" Mini-lcons, then use the “>>* Mini-icon to
go to next Level (if selected more than 1) and select the next highest Threshold Score(s) desired.

i

05

REPLAY BOOST: Set to YES or NO. Defaultis YES. This Adjustment works only when Standard
Adjustment 1, Repiay Type, is set to FIXED or AUTO.
When set to YES, while FIXED or AUTO maintains the Replay Levels, Replay Boost works as follows: If the Replay Level is
7,000,000 {regardiess of the Replay Percentage), and the Player scores 20M, and receives the Replay Award, the next game the
Current Replay Level is added to this base. Thus the next game, the Replay Level is 14,000,000, The Player agains scores 20M.
The next game the Player will nead to achisve 21,000,00 to eam the Replay Award, |f the Player does not dchieve 21,000,000, the
next game reverts back to the original 7,000,000 or the new adjusted level maintainad by the Fixed or Autopercentaging Featura.

06

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

07

SPECIAL PERCENTAGE: Set between 1% « 5%. Default is 2%. This adjustment allows the operator to
adjust how frequently t i i

08

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

09

EXTRA BALL LIMIT: Set between 01 - 09, NO EXTRA BALLS or UNLIMITED. Defaultis 09. Set the
number of Exira Balfs that may be accumulated per game.

10

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

11

g 038
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The Dip Switch Settings
Standard Pricin
international).
;pgear:n
QUEST INSTALLED)

If CUSTOM is selected
flash REQUEST INSTA|
choice (see Table Examples befow) and th

The prescribed number of PULSES required for 1 CREDIT must be set accordin
calculations are required 1o get the proper set-up. After customizing, test the se
necessary. Note: Clicks car be changed if an optional Coin Meter is instalied.

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

{_Sw. 300) on the CPU/Sound Board for each Country musst mateh with what is shown in the USA & t'l,
Sefect Tables for your country to have correct operation (see the next pag?. For a Standard Selection (US4 or
f slact & activale either of the "-"or "+" Mini-lcons to move backward or forward in the Displar; With your choige
in the dis Iag select & activatethe ">=" Mini-flcon to advance and "loci-in® the change {dispfay will momentarily fiash
{a%earg in display), after selectingl & activating any Mini-lcon (except for ™" or *+*), the display will momentarily
LED with the displa_y ‘LEFT COIN: 0 PULSE" appearing. Use the "<<" ar "=>" Mini-lcons to sefect the next
8 °-" or "+" Mini-fcons to customize the PULSES, CREDITS & CLICKS from 0 to 99,

g to the Pricing Scheme desired. Some simple
t-up with appropriate Coins or Bifls and adjust, if

Pulses & every Credit reguires 4 Pulses, 2 Coins (50¢
escrow). The 3rd Coin (9

crow).

CENTER COIN: 12

e |cenmer | my | am | Example 1 SET [CEhIER| PiaHT [POURTH | anE
e Lo |z ] 1/50¢ | 2/75¢ 13/81.00f 3 T12 [ 3 a |
- Coif-MecHanisms: Used k- Pricing Scherme Desirad. Jruses | puses | rucses [riiise; | puLses leitse |CREDITS | GAEDITS|
In Example 1, note the LEFT (and RIGHT) COIN: 3 PULSES and ONE CREDIT: 4 PULSES. Since every Coin inserted produces 3

) will produce 6 Pulses (4 Puises for the 1st Credit + 2 Fuises remains in

' ulses for a tofal of 5 Pulses (4 Pulses for the 2nd Credit + 1 Pulse rernains in es
1ovides another 3 Pulses for a total of 4 Pulses (4 Pulses for the 3rd Credit + 0 Pulses remain), The
is set this way (with a Bilf Validator attached); every $1-Bill inserted produces 12 Pulses or 2 Credits.

5¢} provides another 3
ha 4th Coin

PULSES
4T

can be utilized to custom tailor to your own need

5.

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

terr | ceamen | s Example 2 .| BONuS | BoUs [ Rotius
ze Lo | % iwve 1/50¢ | 2/75¢ [7/ 24 f» 1
“iCein’ Machariisrts: Used 1 Priting Skheme:Desi PUzsEs {PULSE! £s |*PuLse fritsEs| puLses |- pillsEs:| creom reaenms|etic- | duicks 1:elick: ol
In Example 2, similar to Example 1, however, BONUS CREDITS are implemented. In addition 1o receiving 3 plays for every $1.00,
the player is awarded an extra Credit for every 2nd dollar inserted before game start.
ran | _om Example § A R e o [
e |Natusd] 1 /250 |6/ $1.00 20 5| o] 4| 2/]40
ed - [EPricliig Sehe puLses | puLses | puises | Pusses | pusses| puises | PuLses Bircks [dkidk
S = Pt FrSchermeoreTthes IS SITOWIN. AT SALrS PUIGE 1€ DUL D Ba0TOW Tor Bve| &, ﬁqt
inseried, another Credif'is given, and the BONUS 1: 20 PULSES threshold s also meat, so 6/ $1,00is achieved. BONUS 2; 40
PULSES is set, so when this threshold is met with $2.00, 13 Credits are produged.
P e I I | Example 4 [P | B [ o] k| POy | B | B | ogve
L= ¥1/50p | 2/50p ] 5/1 F1 6 [15[ 2] 3 o '
- Coiit Mechanisimg Used - I-/Pricing ‘Scheme Desired - | pucse | ruuses | ruuses | iuses | puuses | _ el 0K {0t
In Example 4, 2 Pricing Scheme using a different currency (i.e. British Sierfing) is shown to provide another way coins (or (okens)

Go To
Adjustments Menu



] Requires SPI
Coin Card(s)
Part Number

755-5400-01
755-5400-02
755-5400-02
755-5400-02
755-5400-00

{see

1/61.00 | 2/6150 | 3/€2.00

Pos. 4

oM 1A - Austrla
or| [vivlwl¥iv|vly l€50 £1.00 | €2.00

onihl |kld i 1/3A1 B 755-5405-00
ol W T v ataaocl 20¢ | A1 | A2 | | RN (Side 1)
& g Far diffrent By PricingScheme (cther than bolow defauk), 06 and scrofl Tinough Eure 117 Jar new setiing {see end of table Euro 1-12).
oN| | Belgium I '
orf|w| [wiviv|vivlY 1 €50 £1.00 | €2.00 1 /=50

Tos. = . . H oL
o Al ¥ 755-5400-00
odalal L canada  [Joans.2s|cans.25| canst | cans2 I 15506 | 2/75¢ | ¥ Can
Pox. . 5 q
2/ DK | 755-5400-00
gL Al  (2-Sided)
2,

ON | A
TR —Ml 1DKr | 5DKr | 10 DKr | 20 DKy 12 DKr 375 DKr

orr| w[w] lvlvlwiyiiDens

Fow. A z Fudmmﬂnwﬂumm(mmmmnmwmwmmsMIhwghmm 12 for newi satling (st end of table Even

ol e 755-5401-08

N A oyl Hnland €50 | €1.00 | €200 1/€1.00 | 3r€200 |; #

Poz. 4 5 6 7 8 For d¥erent Eurs P Scheis folhier tun baow detaul), 05 2 37k g Exe 112 for o R

on R

R france, I 050€ | 1,00€ | 200€ 1100€

Pox. 4 For diffarent Euvo Pricing Scheme § Hean badeav beitines), 0o fo Adjusiment 0 and scroli i

on [AlA & E Bl 755-5401-01

il €0,50 | €100 | €2,00 | 755-5401-02

: : 755540104
5. : 5 Fuou diffsrerd Euro Pricing {other than bejow default),
o A4 I : -
o Ald e Greeocg £50 | €1.00 | €2.00 | ?55 -5401-06
" o Ry Fov difterent Evzo Pricing Schema (othar tham below

on A = 756-5401-01 &

o vy (¥l [v]vlvlw €50 €50 :

Fos, T F«dlmmEumm&mmmmmthmmm uﬂmlﬂmnﬂ:m%ﬂmmsﬂnu(mmdo{m Eul'l:l‘l12].

oN A 54014
Netherlands €50 | €1.00 | €2.00 785-5401-03

orf l¥|¥Y| YWY VY

5-5406-00
NZZ2 . {Side 2)

ON F Y
o VIVl Vvl Newzaaandzll "]

on | |Al |& 1 X YN 755-5403-00
== |y| |v] |¥l¥ 2 ST 2. 10 NKr | 5 NKr | 20 NKr 1710 NK m i (2-Sided)
For. q 5 1 mga::mmmmmmmmwmmmbmwmwummmwmmam
on_|A A
| vivlY [vYiY Portugal r €.50 :

" 3 For differenl Ecro Fricing il of tabée Euro 1-12)
onl lh A Spain

€50

OFF hd V YY Y
Pos,
ovlalal [a —Swedend 8 qskr | 55Kr | 108K LoD S e

orF v VYV

Fos. =

o “ 1/1 SwE RN 705-5405-00

orr [¥|¥| v|w|vivl Switrerland2: 1SwF | 23wk 1/1 SwE {2-Cided)

Pag. P T R TGHTS UK also silkios

on | lhld Y g 755 5407-00

OFF (W | 4 /81 § 755-5907-01*
1/500 W 755.5407-01

10p | S0p | £1 | 20p | £2 1/300 § 755540701

1/21 | 755-5407-00
3 /02 755-5407-01*

Go To chon 3, Chapier
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Ak ; d 755-5401-02
E V12 el i r = [ (03 1 FRL-G401-03
R wmie o ey — 769.5001.04
If:hnoﬁnganarhﬂhrE:mMng ro ?5?-540! _0§
RmEmELary | Eurog €50 | €1.00 | €200 | rassion s
ared . a1 -
e 3 /42200 | 755-5401.03
LI 2/£1.80 7E55-5401-09
o 10 3 /€200 755-5401-10
o1 4 /€200 756-5401-11
o 12 9J/E4.00 755-6401-12
12 MATCH AWARD: Setto CREDIT, TICKET* or TOKEN*. Default is CREDIT. *read note under Std. Adjustment 3.
13 MATCH PERCENTAGE: Set between 0% - 10% or OFF. Default is 9%. At 0% the match display occurs at
the end of the game but hever awards a Credit. Set to OFF, no Match Animation Feature is shown.
14 BALLS PER GAME: Sot beiween 02 - 10. Default is 03. Set the number of balls per game.

15

TILTWARNINGS: Set to 00, 01 or 03. Defaultis 01. Set the number of Plumb Bob Tilt Switch closures

Leoh

16

17

18

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

ALLOW HIGH SCORES: Set to YES or NO, Default is YES. When set to YES if a player exceeds any 1 of
the 4 High Scores, the player may recsive an award {depending on Standard Adjustment 03, Replay
Award). Set to NO to disable this feature. There are 5 High Scores that will 2llow the player to enter their
initials (or name) (see Standard Adjustment 29, High Score Initials).

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

19

g 993

HIGH SCORE #1 AWARDS: Sot between G0 - 03. Default js 01. Set the number of awards, awarded for
exceeding Level 2,

20

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

21

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

22

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

spusunysnipy

23

GRAND CHAMP!ON SCORE: Sef between 1 ,000,000 - 8,999,000,000 or 00 (increments of 1M). Default is
75,000,000, Set the desired High Score Level to which Level 1 may be achieved. A score higher than
the default, cannot be reset by Standard Adjustment 28, HSTD Reset Count. The High Score wili revert
10 the Default Score ONLY if a Factory Reset is done or the batleries are removed from the CPU/Snd_Bd.

24

DEFAULT HIGH SCORE #1: Set between 1,000,000 - 9,999,000,000 or 00 (incrementis of 1M). Default is
60,000,000. Set the desired High Score Level to which Level 2 may be achieved. Read Sid. Adj. 28.

25

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

26

50,000,000, Set the desired High Score Level io which Level 3 may be achieved. SRead Sid. Adli. 28,

DEFAULT HIGH SCORE #3: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
45,000,000. Set the desired High Score Level to which Level 4 may be achieved. Read Std. Adj. 28.

27

DEFAULT HIGH SCORE #4: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
40.000,000. Set the desired High Score Level io which Leval 5 may be achieved. Aead Std. Adi. 28.

28

HSTD RESET COUNT: Set between 100 - 9,900 or OFF (increments of 100). Default is 2,000. HSTD
(High Score To Date). Sef the number of games betwesn "automatic resets of High Score Levels* to
‘Default Scores" for ONLY Standard Adj. 24-27, Default High Score #1-#4.

29

HIGH SCORE INITIALS: Set to 3 INITIALS or 10 LETTER. Default is 3 INITIALS. When setto 3
INITIALS, the player is aliowed only 3 inttials to input. When set to 10 LETTER NAME, the piayer is

3

allowed to enter 10 initials to input.

=T

ien setto YES, no coins are required for Game Play.

= gt g “NCF—TTETRT

- N—SE D . ' =
- CUSTOM MESSAGE: Set to ON, CHANGE or OFF. Default is ON. When set to CHANGE, a new

message can be set or the old one can be edited (select the "+* Mini-icon to change settings untif
“CHANGE" appears in the display, then select the ">>" Mini-ican to access.). This adjustment can be
accessed in two (2} ways by either salecting the "S.P1." fcon and advancing to this Adiustment, or can be
directly accessed by selecting the "ABCD CUST MSG” fcon in the ADJUSTMENTS MENU,

Standard Adjustments 32-48 continued on the next page.

View the Custom Message Shorteut summary (end of this chapter) for how tg entar texd or symbols.




FLASH LAMP POWER: Setto NORMAL, DIM or OFF. Defaultis N

33

COIL PULSE POWER: Set to NORMAL, HARD or SOFT. Defaultis NORMAL. When sei to HARD, the
coil pulse power is increased by 12.5% of the normal pulse rate. When set to SOFT the coil pulse power
is decreased by 12.5% of the normal pulse rate. This adj. is provided to compensate for Low Line or High
Line‘vggaga conditions where the solenoids (coils) appear to kicking too weak or too hard. Adjust as
required.

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

35

GAME RESTART: Setto YES or NO. Default is YES. When set to YES, a new game may be started
during any balt after the first ball is completed (¥ credits are available). Pressing the Start Button during
the first ball will add additiona! players. When sei to NO, the Eame disables the Start Button after the first
ball until the final ball is in play. Review Sec. 2, Chp. 1, GAME OPERATIONS & FEATURES, for details.

36

BILL VALIDATOR: Setto YES or NO. Default is NO. When set to YES, in Game Attract Mode the Display
will show an "Insert Bill Animation.” When set to NO, the Display will show an *insert Coin Animation.”

37

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

38

FREEZE TIME (BALL SAVE): Setto OFF, 0:01-0:15 or AUTO. Defautt is OFF. When set to OFF this
feature is unavailable. Set between 0:01 through 0:15 (single increments} for the ball to be sent back inte
play if the time set is not met (per balf). Set to AUTO to automatically adjust the Froeze Timer based on
the average ball time.

39

F T I F UK ONLY F & FF Dip Switch Must Be Set Jf § § § UK POST SAVE ENABLED: Setto YES
or NO. Defaultis NO, (UK Default is YES). When set to YES this feature is available when lit. Setto NO
to disable this feature. (UK Games have Outlane/Center Post Save Devices which are accessed in
differently; Non-UK Games cannot adjust this setting.)

40

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

41

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

42

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

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

44

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

45

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

46

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

47

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

ALLOW PLAYER COMP. MODE: Set to YES or NO. Default is YES. Competition Mode unrandomizes
feature events, and standardizes game play and rule sets (varies from game to game) for fair compe-
titions. With adequate credit, to enter Competition Mode, hold the Flipper Button in while pressing the
Start Button. Watch the Dot Display for more detalls (rules and operation are subject 1o change).
General rutes are covered in the Instruction Card. Other Hints and/or Rules ¢an be made known on this

Go To ¢
Adjustments Menu

game either visually (the Dot Display or Flashing Light Inserts) or can be audible.
Standard Adjustments 49-52 continued on the next page.
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TECH ALERT WARNING: A Portals™ Fun, Review Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU,
Page 23, regarding Technician Alerts and its’ functions. Set to NEVER, POWERUP, COIN DOOR or
POWERUP AND COIN DOOR. Default is NEVER. When set to NEVER, the Tech Raport Alert display
ag Wil not appear upon Power-Up or opening the Coin Door, if the game detacts an%vproblems. When set to
POWERUP, the display will appear only upon Power-Up (if problems detected). When set to COIN
DOOR, the display will appear only when the Coin Door is opened (if problems detected). When set to
POWERUP AND COIN DOOR, the display will appear upon Power-Up and if the Coin Door is opened (if
problams detected).
TEAM SCORES: Set to YES or NO. Default is NO. Set to YES, then Team Play will be made available.
50 Team Play only works [n a 4-Player Game. The totals for Players 1/ 3 geam 1) & Players 2 / 4 (Team 2)
are then displayed individually as well as the combined score for BOTH TEAMS to enable Team Play
(Doubles). See Section 2, Chapter 1, Game Operation & Features, for non-adjustable Features.

51 LOCATION ID: Set between 00 to 9999. Default is 00, This adjustment allows the operator {o assign a
location identification number to the audit print-out sheet. (Wil not be affectad by Factory Reset.)

5o GAME ID: Set between 00 to 9999. Default is 00. This adjustment allows the operator to assign a game
identification number to the audit print-out sheet. (Will not be affected by Eactory Reset.)

FIPTRINIIITIITETIIINRIIIINIIIIIRIISIS
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Feature Adjustments (01-34) HEE EHFE

¥ To initiate, from the ADJUSTMENTS MENU, select the "LOTR" fcon with either the Red “LEFT" or

1T R Green "RIGHT” Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
- A Mini-icons 1o view the next or previous Adjusiment in this group. Select and activate either of the "-* or
"+" Mini-lcons to change the setting, if desired (the Default Setting is noted in the definitions befow}. The display
will describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current -
Adjustment wilt remain in the display until the next Adjustment is view or when this Menu is exited, Game Play,
Rules, Settings and Explanation Subject to Change.

R B G TVENT I e
NUMBER RING COMBOS - (PER) LEVEL : S tween 05 - 15. Default is 10. Note: This adjustment
controls how many combos untif the difficulty and peints increase.
02 TWO TOWERS MULTIBALL DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE. Note: This adjustment controls how fong we need to survive.
o3 1STHARD THE TWO TOWERS MULTIBALL : Set between 01 - 03. Defaultis 1. Note: This adjustment
determines which Muitiball does the plaver need to light the locks for.
THE TWO TOWERS LOCK DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is EXEASY. Note: This adjustment controls how hard it fs to light locks.
EXTRA EASY = No Locks Lit, 2 KEEP Letters, Lane Memory and Locks Stackable.
04  EASY = No Locks Lit, 1 KEEP Letter, L.ane Memory and Locks Stackabie.
MODERATE = No Locks Lit, 1 KEEP Letter, Lane Memory and Locks Unstackable.
HARD = No Locks Lit, 1 KEEP Letter, No Lane Memory and Locks Unstackabie.
EXTRA HARD = No Locks Lit, 1 KEEP Letter, Lanes Toggle and Locks Unstackable.
PALANTIR DIFFICULTY : Setto EASY, MODERATE, HARD or EXHARD. Default is EASY.
05  Note: This adjustment controls how often the Palantir is Iit. EASY = At Ball Start.
MODERATE = At Game Start. HARD = Never. EXTRA HARD = Off at Ball Start.
FELLOWSHIP (OF THE RING) MBALL DIFF.: Setto EASY, MODERATE, HARD or EXHARD.
06 Default is EASY. Note: This adjustment controls how many shots for each member,
EASY = 1 shot. MODERATE = 1 shot {only 1 lit at a time, randomly). HARD = 2 shots.
. EXTRA HARD = 2 shots per member in-a-row.
RING MULTIBALL DIFFICULTY : Set to EASY, MODERATE or HARD. Default is MODERATE.
Note: This adjustment controls how hard it is to get cool awards.
RING MULTIBALL EXTRA BALL MEMORY : Sef to YES or NO. Defauli is NO. When set to YES,
08 _feature bonus (Ring MB EB) it will be retained in memory from bafi-to-bafifor the sa

)

o7

this

10 MU, 1his leature will go out at the end of each ball.
RING MULTIBALL SPECIAL MEMORY : Setto YES or NO, Default is NQ. When set to YES, this feature
08  bonus (Ring MB Speciai} fit will be retained in memory from bali-to-ball for the same player. When set to
NO, this feature will go out at the end of each ball.
ELF GIFT EXTRA BALL MEMORY : Setto YES or NO. Default is YES, When set to YES, this foature

10 bonus (Eff Gift EB) lit will be retained in memory from bafl-to-baltfor the same player. When set to NO,
this feature will go out at the end of each ball.

Feature Adjustments 11-28 continued on the next page.
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“ELF GIFT SPECIAL MEMORY : Setto YES or N

ture Adjustments Continued. BAEE] E[BE] adjusiments subject to ohange.
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. Default is YES. When set to YES, this feature bonus
(Eif Gift Special) fit will be retained in memory from bail-to-ball for the same player. When set to NO, this
feature will go out at the end of each ball.

Fier

RING FRENZY EXTRA BALL DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD.

12 Default is MODERATE. Note: This adjustment determines the multiplier needed,

13

RING FRENZY EXTRA BALL MEMORY : Setto YES or NO. Default is NO. When set to YES, this feature
bonus (Ring Frenzy EB)) it will be retained in memory from bali-fo-baif for the same piayer. When setto
NO, this feature will go out at the end of each ball.

14

RING MODE DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY.
Note: This adjustment controls how often the Ring Mode is Iit. EASY = Lit at Ball Start.
MODERATE = Lit at Game Start, with Memory. HARD = Off at Game Start, with Memory.
EXTRA HARD = Off at Ball Start.

15

PATHS OF THE DEAD DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE. Note: This adjustment controls how Spots are iit. EXTRA EASY = 5 Spots Lit.
EASY = 4 Spots Lit. MODERATE = 3 Spots Lit. HARD = 2 Spots Lit. EXTRA HARD = 1 Spotiit

16

MYSTERY DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Defauit is HARD.
Note: This adjustment controls how often the Mystery Mode is lit. EASY = Lit at Ball Start.
MODERATE = Lit at Game Start, with Memory. HARD = Off at Game Start, with Memory.
EXTRA HARD = Oif at Ball Start.

17

MYSTERY EXTRA BALL MEMORY : Settio YES or NO. Default is NO. When set to YES, this feature
bonus (Mystery EB) lit will be retained in memory from ball-to-baif for the same player. When set to NO,
this feature will go out at the end of each ball.

18

MYSTERY SPECIAL MEMORY : Set to YES or NO. Default is NO. When set fo YES, this feature bonus
(Mystery Special) fit will be retained in memory from ball-to-bali for the same player. When set to NO, this
feature will go out at the end of each ball.

19

SPOT RING (TARGET) DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY.
Nota: Controls when the spot ring target is it. EASY = On at ball start, MODERATE = On at game start
with memory. HARD = Off at game start with memory. EXTRA HARD = Off at ball start.

20

ELF RING SPOTTING (DIFFICULTY) : Set to EXEASY, EASY, MODERATE or HARD
"Default is MODERATE. Note: Controls the number of cycles through the modes (i.e. a player has played
_all 6 modes) where shooting an uniit ring during normal piay will spot an eif ring towards relighting the
ring. EXTRA EASY = 3 cycles. EASY = 2 cycles. MODERATE = 1 cycle. HARD = Never.

21

DWARF RING SPOTTING (DIFFICULTY) : Set 1o EXEASY, EASY, MODERATE or HARD.
Default is EASY. Note: Conirols the number of mystery awards that can be collected where shooting an
unfit mystery shot (Left VUK) will spot a dwarf iing towards relighting ﬂystery. EXTRA EASY =3
mysteries. EASY = 2 mysteries. MODERATE = 1 mystery. HARD = Never.

HUMAN RING SPOTTING (DIFFICULTY) : Set to EXEASY, EASY, MODERATE or HARD.
Default is MODERATE. Note: Controls the number of Gollum Muiltiballs that can be collected where
shooting an uniit Gollum Multiball shot (Right VUK) will spot a human ring towards fighting Gollum
Multiball. EXTRA EASY = 3 Multiballs. EASY = 2 Multiballs. MODERATE = 1 Multiball. HARD = Never.

23

FELLOWSHIP (OF THE RING) MULTIBALL DIFFICULTY : Set to EASY, MODERATE or HARD.
Default is MODERATE. Note: Controls which shots are it to start Fellowship of the Ring Multibal.
EASY = Left VUK / Orthanc / Top Saucer / Rt. VUK. MODERATE = Top Saucer / Rt. VUK.

HARD = Top Saucer,

24

RETURN OF THE KING MULTIBALL BIFFICULTY : Set to EASY, MODERATE or HARD.
Default is MODERATE. Note: Controls which shots are lit to start Return of the King Multiball.
EASY = Lt VUK / Orthanc / Top Saucet / Rt VUK. MODERATE = Orthanc / Rt VUK. HARD = Orthanc.

25

CONSOLATION MYSTERY : Setto YES or NO. Default is YES. Note: Controls whether the game can
light the mystery award for free on ball 3 if the player is having a poor game. if the game is set on
competition mode, this adjustrnent will be treated as if set to No.

26

ALLOW VOLUME EFFECTS: Set to YES or NO. Default is YES. Set to NO to disable this feature. Setto
YES, the volume will automatically adjust louder and softer, depending on which feature (or certain
events) is being played and/or how welt the player is performing {or awards received).

Note: {f the game volums is set to 0, this adiustment will be treated as if set to NO.

27

GAME START BALROG ROAR: Set to YES or NO. Default is YES. Set to NO to disable this feature.
Note: This controls whether or not the Balrog roars as it closes at the start of a game.

28

BARAD-DUR DIFFICULTY: Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE. Note: This controls how may shots are required for the initial award from

Go To
Adjustments Menu
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Feature Adjustments 29-34 continued on the next page.
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BARAD-DUR EXTRA BALL MEMORY: Set to YES or NO. Def
29  feature. When setto YES, this feature bonus (Barad-dor EB) lit will be retained in memory from
balf-tg-ball tor the same plaver. When set to NO, this feature will go out at the end of each ball.
SPOT FELLOWSHIP MEMBERS:; Set to YES or NO. Default is YES. Set to NO 1o disable this feature.
" 30  When set to YES, after a player’s 1st ball, 1 Fellowship member wifl be spotted at each ball start until the
Fellowship of the Ring Muliiball is plaved.
g1 GOLLUM'S CAVE DIFFICULTY: Set to EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODE RATE. Note: This conirofs how many shots are required for the initial award from Gollum’s Cave.
32 EARLY BARAD-DUR CRASH: Setto YES or NO. Default is YES. Set to NO to disable this feature.
Note: This controls whether Barad-tidr can “fall over” other than winning ‘Destroy the Ring."
CAVE TROLL SEQUENGE: Set to ON or OFF. Dafault is OFF. If set to ON, game adds the Cave Troll
33 sequ;nce to the start of the Fellowship of the Rings Muitiball. If set to OFF, it goes straight to the Balrog
introduction. .
CONSOLATION BALROG: Set to NONE, MYSTERY, CAVE or BOTH. Default is BOTH. Set to NONE to
disable this feature. Note: This controls whether a piayer hasn’t seen the Bairog, it allows it to come out
34 onthe following awards. MYSTERY = can be randomly awarded, especially on Ball 3; CAVE = Will be
the first award given from Cave Shots; BOTH = can be awarded by either Mystery or Cave, but at any
rate there will only be one Consolation Balrog; NONE = no consolation Bairog will ever be awarded.

FITITITIIITIIIGITINIIIANILINIIIIIS

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

FIFFTITEOITINGITATIIIIRIIGIRILIIIIG S

Custom Message

To go directly to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select
the "CUST MSG" icon with either the Red "LEFT" or Green "RIGHT" Buttons and press the Black
i "ENTER" Butlon. At the top left corner of the Display, the letter A is indicated {(blinking) in the first

vailable position (Thirty-Six (36) characters including spaces are available). Vary the letter(s) by operating the

eft and Right Flipper Buttons (or “RED" or "GREEN" Buttons). With the desired letter indicated, depress the
Start Button to lock in the letter and advance to the next character. Repeat this procedure until the desired
message is completed in the dispiay. Select the "<* or “>* characters to back-space {erase) and/or to move
forward in an already typed message. After completion, press the "BLACK" Button, "REQUEST INSTALLED" is
indicated and then exits this sub-menu.
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REQET ONLY the Adjustments, see

R

ag-Tgpe-or-how

w0
NSTALLS MENU.
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{Belect any Insialis...) (Reset all Adjugxwms & Irstall)
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Overview

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

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

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

1. Manually change the Standard & Feature Adjusiments Settir;?s (perform task in the ADJUSTMENTS
MENU, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU).

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

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

For example, if you want a 5-BALL Game set to EXTRA EASY: Selectand activate the "SBAL" lcon first (which
will typically change any Feature Difficulty Adjustments to HARD), then select & activate the *X.EZ" fcon to
change back the Difficulty Adjustmenis to EXTRA EASY. However, if the "X.EZ" fcon was selocted & activated
first, then the "S5BAL" icon was selected & activated, the game will be set to a 5-BALL Game sef to HARD.

EXPLANATION & UQAGE OF COMMON LARGE ICONS UBED IN THIS MENL:

A WARNING: A
Selection & activation of the
MCEE MORE
These ponseleciable  Sefect and activate Selegt and acfivate Selsct and activate

"Install Factory" Icon, will
icorsappearinthe "ty rofumfo the o QUIT, exits & fo view HELP Installs o the Factory Defauli!

=2
©
-
s ]
f oy
2
o
]

-
-

Gec. 8

change all Adjustments &

] &n
tereare MORE iconsto PREVIOUS Menu.  relums o the Screans of the
e LEFE of to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each fcon at that menu level
available for sslection. wiff cycle continucusly. To exita dlsgfagowhere no feons ara
available for sefection, pressing any button will exit the display.

ﬁ GO TO INSTALLS MENU

Il After entering Portals™, the MAIN MENU now appears. Select the "INST" iconin the MAIN MENU with

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

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

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

Install Extra Eas% Easw

Normal, Hard or Extra Hard

FALC HARD To initiate, from the INSTALLS MENU, select the "X.EZ,"
"EASY," *FACT," "HARD," or "X.HD" cons with either the Red

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

seolected lcon flashing. g5
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View Pages 49 & 50 for an Overview of the Standard & Feature Adjustment(s) which have changed upon selection.

Install Directors Cut

To initiate, from the INSTALLS MENU, selact the "DCUT" feon with sither the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Pilay Type is set to programmers
choice. "REQUEST INSTALLED" is indicated and retumns to the INSTALLS MENU with the "DCUT" icon

flashing.

a) Install 3-Ball or 5-Ball

S e i) To initiate, from the INSTALLS MENU, select the "3BAL" or "SBAL" icon with either the Red

Edl jL|| "LEFT" or Green "RIGHT" Buttons and press the Black “ENTER" Button. Game Play

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

¢ .60 Competition (a.k.a. IFPA)

| Te initiate, from the INSTALLS MENU, selsct the "PAY" fcon with sither the Red "LEFT" or Green

1y | "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT

oon ' hI?AY MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "PAY"
'con flashing.

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

To initiate, from the INSTALLS MENU, selact the "FREE" /con with either the Red "LEFT" or Green

_ "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT
; FREE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the
"FREE" fcon ffashing.

Install Home Play

To initiate, from the INSTALLS MENUY, select the *"HOME" fcon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Tyge is set to NORMAL HOME
PLAY. “REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HOME" icon

€ 09§

Film 8tar Reset

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

Sjlesu of o9

Install Novelty

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

2 To initiate, from the INSTALLS MENU, select the "NOV" fcon with either the Red "LEFT" or Green
“RIGHT" Buftons and press the Black "ENTER" Bution. Game Play Type is set to RESTRICTED PLAY.
'}REQﬂUEﬁT INSTALLED" is indicated and returns to the INSTALLS MENU with the "NOV"

con flashing.

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

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

"RIGHT" Buttons and press the Black "ENTER" Button, Game Play Type is set to RESTRICTED PLAY.
= ol LML . e AL -2 L8 ot DAk Lot R A HHA TR iyl St
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|Install Factory (ONLY affects all Adjustments/Installs)

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

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

oMLY THE SYANDARD

ADIUSTMENTS LIBTED
ARE AFFECTED AS NOTED

IN THE TAELE2 BELOW.

IMSTALL
HORMAL

INSTALL
"EADY

IMSTALL  INGTALL  INSTALL  {NGTALL  INQTALL
EXTRA DIRECTORS
HARD HARD “eur  g-BALL §-BALL

EXTRA BALL PERCENTA
38| FREEZE TIME

0:08 AUTO

o1 PLAY | cAUTION! ;
0 REPLAY AWARD Upan selection of
o REPLAY LEVELS | 1T oo, al
06 SPECIAL AWARD ndard & Feature
08 FREE GAME LIMIT Adjustrlt_l'lants \c."«.'hic:til'!|
09 EXTRA BALL LIMIT wera changed in the
0] EXTRA BALL PERCENTAGE | ASJUSTIENTS
1 GA i gEl}gc%eggpaﬁp
13 MATCH CENTAG 8 au,
15 TILT ;i?tNIIENﬁS . | (see the Adjustment

o Tablas on Fage 38 for )
8 QEIA!MAMELQN_AWA[E}ES.» dletails). =
9] HIGH SCORE #1 AWARDS |
[20] HIGH SCORE #2 AWARDS | k>
21| HIGH SCORE #3 AWARDS | k=
22| HIGH SCORE #4 AWARDS | R o
7| GRAND CHAMPION SCORE ‘| 25,000,000 [ L
24| DEFAULT HIGH SCORE #1 1 20,000,000 |: cg
25| DEFAULT HIGH SCORE #2 | 1 15,000,000 |
126] DEFAULT HIGH SCORE #3 | 10,000,000 - N o™
27| _DEFAULT HIGH SCORE #4 15,000,000 Moaempetton s I
30 FREE PLAY YES suggested to Install 8
35 GAME RESTART : igmmw totre}e.tot;?e all

ents fo me

s EREEZE TIME Factory Defaults.
42| COINDOOR BALL SAVER ** | (YES)** Then fecustomize, if
3] COMPETITION MODE e | YES#+«x | YES™ |+ desired. '

** Adjustment 42 Default will not change, Installing $ .50 or Frea Play Compaetition will overrida this Adjustment regardiess of the seffing.
wex If Adfustment 43 is changed back 1o NO after this Install, the Competition Mode Install witf be canceled (turned off).

FITTITISFTAFANITIINIIAIINIIIININieiyg

Overview of Feature Adjustment Changes upon selection of an Install:

INSTALL INSTALL INSTALL INSTALL INSYALL IROTALL
M. FEATURE apjustment name g EASY  (PALTVORY)  HARD EXig ol ¥ g.BALL  5.BALL
NUM. RING COMBOQS-LEVEL 15 12 10 B 5 10 1
TWO TOWERS MB DIFF EX, EASY EASY |MODERATE| HARD | EX.HARD | MODERATE | HARD
03 1STHARDTTT MB 2 1 i 1 1 1 1
04 TTT LOCK DIFFICULTY EX.EASY | EX. EASY EASY HARD HARR EASY HARD
05 PALANTIR DIFFICULTY EASY EASY EASY |MODERATE | HARD EASY | ODERATE
6| FELLOWSHIP DIFEICULTY EASY EASY EASY | MODERATE | HARD EASY EASY
07 RING MULTIBALL DIFE EASY EASY | MODERATE | MODERATE | HARD . | MODERATE | MODERATE
06| RING MBALL E. BALL MEM YES YES NO NO NO : NO NO
29| RING MBALL SPECIAL MEM YES NO NO NO MO NO NG
10 ELF GIFTE.BALL MEM YES YES YES YES NO YES YES

Overview of Feature Adjustment Changes (this table} ... continued on the next page.
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Overview of Feature Adjustment Changes upon selection of an Insia!l Oonimued

R ORMA RA D
4 Q B4 .

1 YES YES YES NO NO YES NQ
12 G_EEENZL_EALL_QIEE_ EX.EASY | EASY [MODERATE| HARD | EX.HARD Vi MODERATE | HARD
13| RING FRENZY E. BALL MEM YES YES NO NO NO 1 HNO NO

14| RING MODE DIFFICULTY EASY EASY | EASY |MODERATE| HARD EASY | MODERATE
15| PATHS OF THE DEAD DIFF | EX EASY EASY MODERATE|{ HARD | EX.HARD | MODERATE |  HARD
16 MYSTERY DIFFICULTY EASY |MODERATE| HARD HARD HARD HARD HARD
17 MYSTERY EB MEMORY YES YES N NO KO NO NO

18] MYSTERY SPECIAL MEM. YES NO NO NO HO NG NO

19 RING TARGET DIFE. EASY EASY EASY HARD | EX HARD EASY HARD
20 ELF RING DIFFICULTY EX. EASY EASY | MODERATE | HARD HARD MODERATE | MODERATE
2 DWARF RING DIFF EX.EASY | EASY EASY | MODERATE | HARD 4955 EASY | MODERATE
[29 | HUMAN RING DMFF EX, EASY EASY |MODERATE| HARD HARD ‘}3 MODERATE | MODERATE
23 FOTR MB START DIFF EASY HARD HARD HARD HARD %5 HARD | MODERATE
24 ROTK MB START DIFF___ EASY EASY | MODERATE | HARD HARD MODERATE

— |2 CONSULATION MYSIERY | [ YES | VES |

7 GAME.SM&EALBQG.BDAR :

281 BARAD-DUR DIFFICULTY EX. EASY MODERATE | MODERATE
120| BARAD-DUR E. B. MEMORY YES YES YES YES YES YES

30| SPOT FELLOWSHIP MBRS. YES NO YES NO

# GOLLUMWS CAVE DIFE EASY EAS

32; EARLY BARAD-DUR CRASH | T

3| CAVETROLL SEQUENCE

4|  CONSOLATION BALROG

ol [ NUM. RING COMBOS-LEVEL CAUTION!

.15
02 TWO TOWERS ME DIFFE EX. EASY IU;;?& Isglaegti?n of
0 1STHARD TTT MB _ 2 CEACT  feom ),
04 TIT LOCK DIFFICULTY EX. EASY tandard & Feature
05 PALANTIR DIFFICULTY EASY Adjustments which
06| FELLOWSHIP DIFFICULTY EASY mtg_?ﬁagged inthe
07| RING MULTIBALL DIFE EASY ADJUSTMENTS
08| RING MBALL E. BALL MEM YES gEI’;l:U a‘ma reltJLér;'lec}‘to
RING MBALL SPECIAL MEM e Faclory Defaulls
?g ELE GlEILLE BPAL! MEM E: ggee !‘he?ﬂrégsﬂnent
1] _ELF GIFT SPECIAL MEM VES ey Fage S8 for
12| RING FRENZY E. BALL. DIFF EX. EASY
13| RING FRENZY E. BALL MEM_ YES
4] RING MODE DIFFICULTYAL EASY
15| PATHS OF THE DEAD DIFE EX. EASY
16 MYSTERY DIFFICULTY EASY
17 MYSTERY EB MEMORY YES
8 ECI YES
19 RING TARGET DIFF. EASY
20 E FFI EX FASY
21 DWK%F%ﬁE %%# "| EX.EASY
22 HUMAN RING DIFF | EX.EASY
23 FOTR_MB START DIFF EASY
2 BOTK MB START DIFF EASY
25 CCM_SQI.A]:LQ_N_MYSTERY YES
28| BARAD-DUR DIFFICULTY EASY
29| BARAD-DUR E. B. MEMORY YES
30| SPOT FELLOWSHIP MBRS, YES
31 GOLLUM'S CAVE DIFF, EASY

Go To
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“Ghapter 6 of 7

Go To Reset Menu

Overview

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

A important: The Coin Door must be OPEN afiowing the Memery Protect Swiich A
to be disabled, so any Reset changes can be made.

EXPLANATION & UGAGE OF COMMON LARGE ICONS USED IN THIS MENU:

A WARNING: A
MORE MORE

As goon as any Reset lcon i
selected & activated, the
information associated with
the Reset Icon, is lost!

These non-seiectanie  Sefect and aclivate Select and aclivate Select and activale
R e e en _ lorefumtothe o QUIT, exits & to view HELP

there ara MORE Icans to PREVIOUS Menu.  ratums te the Screens of the
the LT St to the HGHT Aftract Mode. current Menu=. * Help Note; An explanation of each Jcon at that menu level
avaiable for selaction. will cycle continuously. To exit a display where no jeons are

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

GO TO RESET MENU

After entering Portals™, the MAIN MENU now appears. Select the "RESET" /con in the MAIN MENU
with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same
manner) and press the Black "ENTER" Button (the Start Button operates in the same manner). The
RESET MENU appears. Continue below for the explanation & usage of the fcons in the RESET MENU.

TReset Coin Audits

To initiate, from the RESET MENU, select the "COIN" fcon with either the Red or Green Buttons and
press the Black Button. £k ONLY the Coin Audits (05-13) will be reset to zero (0), Faotor;y Default
Py Settings. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the “COIN" Jeon
ashing. _

=] Reset Game Audits

:::1} || To initiate, from the RESET MENU, select the "AUD" feon with either the Red or Green Buttons and
ALD | press the Black Buiton. ONLY the Game Audits (01-04) & Standard Audlts (01-67) will be reset to

LHBY | zero {0), Factory Default Settings. Note: Coin Audits (05-13) & Sofiware Meter Audit (14) will not be

roset "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "AUD" icon flashing.

Reset High Scores

¥ To initiate, from the RESET MENU, select the "HSTD" fcon with either the Red or Green Buttons and
HETD press the Black Button. ) ONLY the High Scores will be reset to the current values. Note: If these
! five (5) adjustments were not personally changed by you, the Factory Default Settings will be used (see
Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments 18-22). "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "HSTD® /con flashing.

Reset Credits

To initiate, from the RESET MENU, select the "CRED* fcon with either the Red or Green Buttons and
press the Black Button. ), All Credits will be reset to zero (0), Faclory Default Settings. "REQUEST
INSTALLED" is indicated and returns to the RESET MENU with the "CRED"” Icon flashing.

|Factory Reset

To initiate, from the RESET MENU, select the "FACT" lcon with either the Red or Green Buttons and
press the Black Button. £ All Audits {except for Audit 14, Software Meter), all Adjustments and
Installs will be resat to the Factory Default Settings. Note: To RESET ONLY the ADJUSTMENTS &
INSTALLS (leaving all the Audits alone), sée Section 3, Chapter 5, GO TO INSTALLS MENU, Install Factory.
"REQUEST INSTALL" is indicated and the Service Menu is exited, returning to the Atiract Mode.
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Example:

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

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

g "09§
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MORE

From the RESET MENU, select any of the /cons ("COIN', "AUD", "HSTD", "CRED") with either the Red or Gresn
Buttons and press the Black Button 1o activate the ICON chosen. After the ICON is selected & activated,
"REQUEST INSTALLED" is indicated and is returned to the RESET MENU with the previously selected fcon
flashing.

Important:

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

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

i the "FACT" lcon is select and activafed, "REQUEST INSTALLED" is indicated and the Service Menu is exited,
returning to the Aftract Mode. See the previous page for explanation & usage of the lcons in the RESET MENU,

; Go To
Y Reset Menu
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ps" Go To Tourhament Menu

" Qverview

The Portals™Service Menu System provides 6 Steps
necessary to SET-UP, START, MONITOR and END
ey el Game. OPTIONAL EQUIPMENT & — -
eady Fin ame. P - .
HARDWARE (SOLD SEPARATELY) ARE REQUIRED Tournament Operation Note:
FOR PROPER OPERATION AND USE OF THIS MENU. .
The use of the Tournament Equipment and/or

Game code may get upgraded during production; running a Tournament is OPTIONAL and to be
compare all Tournament Adjustments & Audits in the used solely in the discretion of the owner.
display with the manual and make any corrections to the
Tournament Adjustments and/or Audits Tables (next
page), as necessary. Tournament Adjustments & Audits
are subject to change (with or without notice). To view
Tournament Adjustments & Audits in the display, enter
the Portals™Service Menu System. When any change . .
is made and then the next / previous item is selected ?or Due to continuing product innovation,
the Sub-Menu is exited), the display will momentarily _ information in this chapter is
flash REQUEST INSTALLED. For details on Earnings, subject to change without notice.
Standard & Fealure Audits, see Section 3, Chapter 3, . _
GO TO AUDITS MENU. For details on Standard &
Feature Adjustments, see Section 3, Chapter 4, GO
TO ADJUSTMENTS MENU.

For more details on the equipment & hardware required,
Installation and Set-up, read the ToPS™Tournament
Pinball System Kit Installation Manuai (SP/ Part
Number: 780-6011-00) provided in the Optional
Tournament Kit (SP! Part Number: 502-5011-00), not included with this ToPS™ Ready Pinball Game.
The equipment & hardware consists of: BE!HR'¢ .
Elecironic 7 X 80 Multi-Color Dot Display (secured above the Backbox), Tournament Serial Interface (TSI)
Board (secured in the Backbox), Tournament Button + Lamp (sectired onto the Fromt Moldin%l and all
necessary wiring, hardware and documentation (which also provides suggestions and Tips for ToPS™).

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

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

it is the sole rasponsibiiity of the operafor io
ensure that this product is used in conformity

with all applicable faws, Stern Pinball, Inc.®
disclaims any such responsibility.

Qec. 3: Tourhament ...

SOOI TITTITTITIIITOTIIT
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONG USED N VARIOUS MENUS & SUB-MENUS:

Sefect and activate to:

@ E Move LEFT or RIGHT, sefect previous / next or
move backwards / formards.

, i
A7 ey !»;i g B e e

MORE MIORE BUIT|
These non-selectanie  Sefoct and activate Select and activére Select and activate
setoatod et onty when __ £ return o the to QUIT, exits & io view HELP
there arg MORE Iconste  PREVICUS Menu. returns fo the Screens of the .
the LEFT of ta tha RIGHT Attract Mode, current Menu®. * Help Note: An explanation of each Mini-lcon ot that menu level
gvailable for selection. will cycle continuously. To exita disgfa&rowhere no Min-fcons are
avaiiable for salection, pressing any buiton will exit the display.

GO TO TOURNAMENT MENU (OPTIONAL USE ONLY)

After entering Portals™, the MAIN MENU now appears. Select the "TOUR" lcon in the MAIN MENU with
| either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
and press the Biack "ENTER" Button (the Siart Button operates in the same mannear). The
TOURNAMENT MENU appears. Continue through this chapter for the explanation & usage of the fcons in the
TOURNAMENT MENU. }

Go To
Tournament Menu
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| TOURNAMENT
ADJUSTMENT

JUSTMEHTS
TABLES

FA ¥ TOURNAMENT ADJUSTMENTS 01-13 & = &
o CREDITS PER FIAY 02 08 # OF PRIZES 03
02 JACKPOT BASE $20.00 ] AWARDTYPE CASH
03 JACKPOT INCREMENT $00.50 10 SHOW PLAYER'S CASH YES
04 JACKPOT MAX. $2,500.00 L TOURNAMENT TYPE REGULAR
05 CURRENT DATE/TIME JANUARY... 12 BUMP N° WIN BASE 20,000,000
05 START DATE JANUARY 1 13 ] BALLS PER TOURNAMENT 03
07 END DATE FEBRUARY 1

Note: The above adjustments must be set just before selecting and activating the *STRT" lcon (START TOURNAMENT)}.
See the following pages for explanation and more details.

5ICH MESSACES A-E

STARTING METER Date {MMDDNVR}:  AUDITOR'S NAME : GCURRENT YOLUME SETTING:

AUDHT Date (MMDEYYR) - CPU Verslon : DISPHLAY Version : GAME LOCATION NANE :

0 A

TOURNAMENT START DATE ! TOURNAMENT END DATE :

See Adj. 06 & 07 above >> 0 —I 0

TOURNAMENT AUDIT TABLE

D 1@3 mp R FE TOUOFETII.;MET:A%ITQ
TOURHRMENT AUDITS  TIES Audif definitions follow in this Chapter.

ACCUN.
JACKPOT

ACCUM. TOTAL :
g # TOURNAMENTS

TOTAL ACCUN.

GAME EARNINGS TOUR. PLAYS

TOTAL ACCUM.

TOUR. EARNINGS EARNINGS

aoukwl0yag Bupjoes| sipny piald 1oj aded sujy fidog

JACKPOT

ACCUM,
TOUH EARNINGS

Go To




<] Tournament Adjustments {01-13) HE HE

| To initiate, from the TOURNAMENT MENU, select the *SET UP" fcon with either the Red “LEFT" or
Green “RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-icons to view the next or previous Tournament Adjustrent in this group. Select and activate either of
the "-* ar "+ Mini-fcons to change the setting, it desired (the Default Setting is noted in the definitions below). The
dispiay will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display untit the next
Tournament Adjustment is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: Solact the seitings carefuﬂ{. For Tips for ToPS™ (different
Tournament Sample Set-Ups, etc.), view the ToPS™Tournament Pinball System Kit Installation Manual {SPI

Part Number: 780-6011-00) provided in the Optional Tournament Kit (SPI Part Number: 502-5011-00). Before
allowing players to begin after you've started a Tournament, double-check the Normal Mono-Color Dot Display
and Top Multi-Color Dot (Beta Brite®) Display to ensure everything you want is displayed correctly. Once a
Tournament is started, no adjustments can be made until you end the Tournament (by selecting the "END" fcon).
Allowing players to qualify, then ending a Tournament prematurely to make corrections wili affect the outcome of
the Tournament. View the ToPS™ Manual for more details.

aximum number of Credits that may

be accumulated per game.

JACKPOT BASE: Set between $00.00 - $999,999.00 (increments of $1). Defautt is $20.00. Set the initial
02  Prize Pool Amount to be offered for the Tournament. Note: The displays will present the words "PRIZE
POOL" in fleu of the word "JACKPOT".

JACKPOT INCREMENT: Set between $00.00 - $999,999.99 (increments of 1¢). Default is $00.50. Set the
Prize Pool Increment which will increase the Prize Poof Amount with each Tournament Game played.

JACKPOT MAX.: Set between $00.00 - $999,999.00 (increments of $1). Defaultis $2,500.00. Set the
04  maximum cap to be placed on the Prize Pool during a Tournament. Note: The dispiays will present the
words "PRIZE POOL" in lisu of ‘JACKPOT",

CURRENT DATE/TIME: Set the current date and time. After setting the Start and End Dates in
05  Tournament Adjustments 6 & 7, the Tournament will then start automatically*. *Requires the
TIMEKEEPER™ IC (included in the kit installed in Location U212 on the CPU/Sound Board,

START DATE: Set between JANUARY through DECEMBER. Default is JANUARY. After the month
06  desired is set, a valid day must be set. To Start a Tournament, go back to the TOURNAMENT MENU
and select the "STRT" lcon (see the next page).

END DATE: Set between JANUARY through DECEMBER. Defaultis FEBRUARY. After the month
07  desired is set, a valid day must be set. 1o End a Tournament, go back to the TOURNAMENT MENU
and select the "END" fcon (see the next page).

# OF PRIZES: Set between 01 - 05. Default is 03. Set the maximum number of Prize Positions to be

- awarded during a Tournament. Selections (cannot be changed) are as follows: Setto 01, the Tournament
Winner is awarded 100% of the Prize Pool. Set to 02, the 1st & 2nd place winners are awarded 70% /
30%, respectively. Set to 03, the 1st, 2nd & 3rd place winners are awarded 50% / 30% / 20%, respectively.
Set to 04, the 1st, 2nd, 3rd & 4th place winners are awarded 50% / 25% / 15% / 10%, respectively. Set to
05, the 1st, 2nd, 3rd, 4th & 5th place winners are awarded 50% / 20% f 15% / 10% [ 5%, respectively.

AWARD TYPE: Set to CASH, POINTS, TICKET, NONE or PRIZE. Default is CASH.

This adjustment determines how the Prize Pool is to be represented
in the Attract Mode on both the Normal and top Beta-Brite® Dispiays.

03

——
c
%
E
&
Fm
S
3

[

&
&
[+5]

L

o8

09 .
Select CASH for the displays to represent the Prize Pool amount (based on Jackpot Base and Max. )in

$Dollars. Select POINTS for the displays to represent the Prize Pool amount in Points. Select TICKET for
the display to represent the Prize Pool amount in Tickets. Select NONE NOT TO represent the Prize Pool
amount (if prize(s) to be awarded are not Cash, Poinis or Tickets). Select PRIZE, if applicable.

10 SHOW PLAYER’'S CASH: Set to YES or NO. Defaultis YES. When set to YES, both the Beta-Brite®
Multi-Color and the Normal Mono-Color Dot Displays exhibit the Cash amount in the Atfract Mode.

11 TOURNAMENT TYPE: Seot to REGULAR or BUMP N’ WIN. Defauli is REGULAR.

12 BUMP N’ WIN BASE: Set between 5,000,000 - 50,000,000 (increments of 1M). Default is 20,000,000. Set
the desired Bump N’ Win Tournament base score. Tournament Adj. 11 must be set o BUMP N’WIN.

13 BALLS PER TOURNAMENT: Set between 02 - 09. Default is 03. Set the max. number of balls per game.

. - ey 2
oS al - g
= : :
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1/ Start Tournament (select only after Sei-Up is completed)
- |l To initiate, from the TOURNAMENT MENU, select the "STRT" /con with sither the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. The "START TOURNAMENT?" MENU
== appears with the "NC" Mini-lcon flashing.
It Set-Up (Tournament Adjustments) was not

by acaiva;(i?g tgaf:N_(r)" Mini-icon. I ﬁer-Up was
completed and the Tournament Audits were _ N _
recorded, select and activate the "YES" Mini-lcor. YESRUIT
The Pinball Game is set to Tournament Ready
Mode (the Flashing Tournament Button must be depressed for a Tournament Gams after the proper credit is
insertod). "REQUEST INSTALLED" is indicated and returns to the TOURNAMENT MENU with the "STRT" Jcon
flashing. Nofe: If the "STRT" lcon appears to be non-functioning, it is because a Teurnament is in progress. The
Tournament must first be stopped (select and activate the “END” Icon in the TOURNAMENT MENU).

Stop Tournament (select only after a Tournament is started)

. To initiate, from the TOURNAMENT MENU, select the "END" /con with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Bution. The "END TOURNAMENT?" MENU appears

LENDY i the "NO" Min-con flashing. If the

T fuswisuinol g "0a3g

b : :
tivating the "NO" Mini-icon. If the T £1
completed {the End Date sef has paseed), oot and EMD TOURHAMEHT?

activate the "YES" Mini-lcon. The Pinball Game is
taken out of Tournament Ready Mode (o readjust _
any Tournament Adjustments, the Tournament must I ES UL T

be "stopped"). "REQUEST INSTALLED" is indicated '

and returns to the TOURNAMENT MENU with the "END" lcon flashing. Record your Tournament Audits at this
time as they will be reset {except for the "Accumulative Audits) if another Tournament is started!

Tournament Prizes

To initiate, from the TOURNAMENT MENU, select the "PRIZ® icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activaie either of the ">>"

- Mini-feons to view the next or previous Leader in this groug. The display will describe the Leader
Placement (1st, 2nd, 3rd, 4th & 5th), l.eader Name, 4-Digit Pin-Code, and Prize Poo! portion for the Curront
and Previous Tournaments. The current Leader (and refated information) wilt remain in the display until the next
Leader is chosen or when the Sub-Menu is exited.

Tournament Audits (01-12) FHE

To initiate, from the TOURNAMENT MENU, selact the "AUD" /con with either the Red "LEFT" or Green
[¢ (| "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the "s>" Mini-
lcons to view the next or previous Tournament Audit in this group. The display will describe the Tourna-
ment Audit Number, Tournament Audit Name and the Current Tournament Audit Total (Value). The current
Tournament Audit will remain in the display until the next Tournament Audit is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: >>>> A L L of the Tournament Audits 01-12 are RESETONL Yifa
Factory Reset is done (see Section 3, Chapter 6, GO TO RESET MENU). >>>> Tournament Audits 01-06 are
RESET ONLY if a new Tournament is started. >>>> Tournament Audits 07-12 are NOT RESET*, they're
accumulative (totals accumulate since the first Tournament was played). *if no Factory Reset is done.

TOTAL PLAYS: Provides the total number of Reguiar and Tournament Games played while a Tournament
01 is active (in progress). This tolal is derived by adding Tournament Audit 02, TOURNAMENT PLAYS, with
Regular Plays.
02 TOURNAMENT PLAYS: Provides the total number of Tournament Games played while a Tournament is
active (in progress).

T =

'NF:

03 TOTALGAK ARNINGS Provides The tola] Gross Earnings accepled, while a Journament is active (in
progress).

04 TOTAL TOUR. EARNINGS: Provides the total Tournament Earnings (Audit 02 less Regular Game
Eamings) while a Tournament is active (in progress).

JACKPOT (PRIZE POOL TOTAL): Provides the total Prize Pool (Jackpot) Amount to be paid out while a

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

active (in proqress).

Tournament Audits 07-12 continued on the next page.

_ Go To
Tournament Menu




Tournament Audite Continued.
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The follawing Tournament Audits WILL NOT BE RESET if a new Tournament is started. ALL AUDITS can be reset if a Factory Reset is dane!

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

08 ACCUM. TOUR. PLAYS: Provides the accumulative total amount of Tournament Gamas played since the
first Tournament was played.
09 ACCUM. EARNINGS: Provides the total Gross Earnings accepted, since the first Tournament was played.
1q AGCUM. TOUR EARNINGS: Provides the accumulative total Tournament Game Earnings since the first
Tourmament was played.
ACCUM. JACKPOT: Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the
first Tournament was played.

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

07

1

12

18ign Messages A-B (Toutnie Adj. 14-15)HE EE

To initiate, from the TOURNAMENT MENU, sclect the "A-B TEXT" lcon with either the Red "LEFT" or
Green "RIGHT" Buttons and press the Black "ENTER™ Button. Select and activale either of the ">>"

| Mini-icons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-* or “+' Mini-lcons to change the setting, if desired (the Default Setting is noted in the definitions befow). The
display will describe the Tournament Adjustment Number, Tournament Adjustinent Name and the Current
Tournament Adjustment Setiing. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

FANE i URNAMENT-ADIUSTMENT:NAME:
LOCATION MESSAGE: Setto ON, CHANGE or OFF. Default is ON

When set to CHANGE, a new message can be set or the old one can be edited (select the "+" Mini-icon

to change settings until "CHANGE" appears in the display, then select the ">>" Mini-lcon 10 access. ). At

the top Jeft corner of the Display, the letter A is indicated (blinking) in the first available position. Vary the
14 Ietter(s) by operating the Left and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the
desired letter indicaled, depress the Start Button to lock in the letter and advance to the next character.
Repeat this procedure until the desired message is completed in the display. Select the “<" or ">"
characters to back-space (erase) and/or to move forward in an already typed message. After complation,
press the "BLACK" Button, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

PRIZE MESSAGE: Set to ON, CHANGE or OFF. Default is ON.
Procedure identical to Toumament Adjustment 14, Location Message.

Tournament ...

»
e
D
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The DEFAULT LOCATION MESSAGE is:

STERN PINBALL PROUDLY PRESENTS...

The DEFAULT PRIZE MESSAGE is:

YOU CAN BE THE NEXT BIG WINNER!

IMPORTANT FOR TOURNAMENT USERS:

Kt Insattion Manual (71 Fartmer: | 18 o e ey § 8500, B

Tournament Kit (SP! Part Number: 1 T é%gg—gga ég

502-5011-00). gpﬁ@@hguwﬂ@o@ﬂ@ﬁ@g ;%ﬁ;\%‘% < !
- 5-T-N-0E-N-EE G IR
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“Chapter 1 of 2]

Parts Identification & Location
(The Pink Pages)

Overview This section provides the Part N2s and
Iccations of all the components in this Qaction 4
Pinball Machine, The parts are arranged Table of C *' }
in 3 groups: BACKBOX, CABINET able ot Lontents

and PLAYFIELD. Generic parts
F which may change as production Chapter 1: _The Pink Pages
- continues (quantity and/or size) are Overview ....ccrecevnee vrenssee 59
| listed together. Quantities greater than 0

indicates that the part is used in this BACKBOX:
game. Since qu%nt‘rty changes may . Lord of the Rings
ocedr, an item indicating no quantity
may be used. Compare the item which Bacl!:box AsslgA *.H_.GO
needs to be replaced with the drawings Speaker Panel Assy. tor the
provided (the Posts, Sockets, Bulbs & Backbox & Assoc. Patts: ... B
Rubber Rings are drawn actual size). CARINET:
Major Assemblies & Ramps are detailed " 3
in the Biue Pages, Pages 75-98. Cabinet -Ceneral Parts

& QWH'CI'IBS STV EFERE R Y 62‘83

Important: Read all "Take Note:" items.
P PLAYFIELD:

Playfield - General Parts,
Metal Rails/Ball Guides &
Switches (Above)

..... cererssinrassnsasnanseses 64-85

Playfield - General Parts &
Switches (Below)
revsasisesrrenae vesassssencoarsnse BB

Playfield Plastics (Screened
& Clear) & Decals

Black
vocsrerensuns eresssrsassssssasscess OB
Playfield - Metal Posts

(Screws) & Nuts
eeesrsreressisiserns verseassenesane 69
Playfield - Hex Spacers 0
........ vevessesaencrorsansorasansasd
Playfield - Posts & Spacers

=
4]
—f
=
41
(o

----- Y L LI T N R R R R R

Playfield - 8mall Bayonet
Type Bulbs & Sockels 2
........... JOPTROPTRY
Playfield - Large Bayonet
Type Bulb & Sockets .
...... rerssecseinsassasrrerararannes I3
Playfield - Wedge Base Bulbs

Qec. .4

& Sockets
...... tetrenesssnsancarsessananreres IO

OVerview ......coeveervencanencs 75

Drawings for Major
Assemblies & Ramps

.............................. 76-98

Ask your distributor about the Deluxe
Pinball Location Maintenanoe Kit
which includes Flipper Rebuild Kiis!

Parts Ydentification gHi
& Location




Not sold as an assembly, order the individual part(s) actually required.
[ORD#RINGS Backbox Assembly, 505-6002-80-80 (liems 1-27)

% ltem 20,

Button
Hale Plug
{Black} is
the optional
ToPS™ Ac-
cess Hole;
if removing
for the
Optional
ToPS™ Kit,
save with
the game.

2

TR

= il

AP-
4

Associated
Parts (AP~}

Front View

The Backglass is Not Showiin
this Frant View for clarity.

fistad in the
Parts Table on
the next page.

Take Note:

* An asterisk ( + ) indicates itern(s) are not noted in

t When ordering ttemn 3, CPU/Sound Bd., please s

2 PCE Msatal Mounting Plate 1
Item 2 s secured $o ltem 1 by: #8 X 1/2% HWH AB (Zinc) (Qiy.
#10 Washer 7/32" .0 X .5" O.D. X 116" Thick {Qty. 4) (242-5003-

b r0eg

68 Toumament Seriat Interface {T'SI) Bd. Tops™

Hem BA is required for UK Games to suppor! Auiliary assembiies istad under the Coil
Matrix of O1-032; also used for Spacial Applications such as Ticket /Coin Dispensers

™ *p| spieg

used in corjunetion with fem &8 ToPS™ Tournament Seriaf Board,

a4 252I h
Fluorescen y. Right

ight Bracket Ass N 515—6545'01

Game Name to receive tha board with the correct ROMs.

520-5220-00 |

the pictorials. § Right Side
) Pivot Hinge
pecify the

‘535865700
010-5015-00
010-5015-01
2] (Qiy 2)
355-5008-02

Item 16 is secured by: #10-24 X 1-3/4* CBSN (Qfy: 2) {231-5022-00), #10-24 Keps Nut
(Quy 2) (240-5207-00} and 10 Washar 7£32"° 1D X 50D X 1416 (Qity. 2) (242-5003-00)

For Individual fiems use : Fluorescent Lioh Brackel Right (535-7739-01), Lamp Holders |- ..

TS GGKA G (07 7-52 14-00) and Starier Base fwith Lsads)*+* (O77-5213-00),
** secured by: #6-32 X 587 PPH M5 (Sems) Zing {Ciy, 1) {232-8203-00)
" secured by: #4-40 X 172" PPH MS (Semns) Zine {Qty. 23 (237-5813-00)
lieme 7 & 8 are secured to ltam 1 by: #10-24 X 1-144" Carriage Bol Sg. Neck (Qly. 2/pern}
(237-3012-00), #10-24 Keps Nut {Qty. Z/per) (240-5207-00) and 34° X 3" Reinforcet
 Stwapplag Tepe (G i 12° Lengths only) (626-5040 o
B B5-50

q.r 81

1 "Flat Cam 1 355.5055-00
hams 11-12 are secured by: #8 X S8' TP Torx T20 (it 4) {237-5047-00)

66~
165-5011-01

5000-23:

9 040-5000-XX
ltems 25-26 ars sacured tollem 1 by: 48 X 1/2" HWH AB (Zing) (Oty. 1) (234-5101-00)
for 1/2* usa 08 (Qty. for 34" use -08 (Qly 2cfor 1 use 09 (Crv.6)

1

2)

WL Parts Identification
& Location




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

[CRDA&RINGS Speaker Panel Assy. for the Backbox, 515-6888-03 (ltems 1-15)
and Assoc. Parfs: Backglass Assemblg & Pivot Hinges {Left & nghf) (Hems AP-A - AP-C)

[
§
3
3
X
%
3
®
3
bl
H
5
3
-
;
i
-
3
5
N
5
¥
5
b

PR AR

A
0

AL RIS A s s ] un

kil
E.
1 3

'\\\\\\\\\'\\\&\\\ }\\\\\ \\\\.\\.\\\m\\\\\\\\'&\\‘.\\ TN NN

L o e S
S R R R R R ek

RN RRRGNAD, \\\\‘k\\\\\\\ \'&‘&\\\\\\ RN

Take Noie. Front View
g | o eeeven oo

the pictorials.

F 3
ol

1.0Ordering the complete
Speaker Paneal Assembly,

515-6688-03 (ltems 1-15 : . .
will include all(nardware. ) Side View (Lald Down)
For clarity, the below drawing does not show the speaker(s).

For Spcuring Hardware, see the Farte Table below, under ifem 6. 7

For Securing Hardware, seg the Parts Table below, under Nary 4.

14

For Securing Hardware, see the Parts Tabke below, under Hem 3.

N2 - GPEAKER PANEL PART NAME  QTY. SPI PART N® N°® INDIVIDUAL PART NAME QTY. SP1 PART N°®
14 Speaker Panel Hook Bracket 2 535-7009-02

lar 25551500
Dot Matrix Disp. Bd. Mounting Bracket 2 535-8368-01 fiems. 1:26‘13_ %;g:{g&e_g?{%‘_’oggﬁ #8 X 38" HWH AB (Zinc) (lems 12/13: (. 4fper,

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

4 Static Shield (Steel Piate) 1 535-8437- oo

ftetn 4 is securad to ltem 2 by: 1/2° ¥ 14" Hex Spacer #5-32 Tap (Qty. 4} {254-5000-03) ASSOC. PARTS ARE NOT INCLUDED WITH BACKBOX/SPKR, PANEL ASSY'S.
M3 (Sems) Jing { S

Qec. .4; Parts Id. ...

' 5 Display Controller Board FCc.FEBes 1 §20-5055-03 |

ttern G is secured o [kem 4 by: 1/2° X 516" X 144 1D Spacer Tap (Ciy. 3) (254-5014-00),

#6-32 X 3447 PP':} ng% (Seérsé_ g-i {Qity: 3} (237-5504-00), 1/2" X 1/4° Hex Spacer #8-32 Tap.
#

L p:{Sing! -
10# Ribban Cable, 14-Pin 1 036 5260 00 |/

ftem 10 Note: The 14-Pin cable connects the Dot Mairix Disp. 8d. te the Disp. Coniralier Bd.

Parts Identification
& Location




see fe previous two pages. Red  ooon

& 08§

L]
-

** "P1 siied

For Backbox Parts Cabinet - General Parts |l & Switches [ ]

Entlear,
'ngo?l’hm 19

For wiage, soe
, Fwrvice Meny Intradwction, Page

Take Note:

t Item 11, Button Hole Plug
%_B[ack) is the Optional
curnie Bution Access Hole.
If removing for the Optional
Teurnmament Bullon, save with
e game.

Start Buttan (Red) + .Lamp Assembly 4 500 5333 02 '
flem 3 includes 1he Switch. FOR SWITCH ('.Z'NL‘Ir sea .'rem 25 on the Next PSQG

5 Ball Shooter (Plunger) Assembly 1 500.6146.00.07
lteen § iz gacured by: Support Plate (Qry. 1) (S35-8027-00), #10-32 X a/g" SHWH (Ser)
Swage [y, 3) (237-5085-00) and #6 X 5/8" HWH AB (Zino) (Qty. 2) (234-5002.0).

IFOR A BREAKDOWN OF PARTS SEE THE BLUE PﬁGES Sec 4 Chp 2 Page ?6

o "1 5455038 00,

i {LefrRL) - 121 B4KIR01700"

g Side Armor "wlth holes” (Left & Righty 2 535-7267-02 _

Hem 9is secured by: Pern Siud 144 X 1° FH (Qiy. Ziper} (237-6116-01), 1/4-20 Flange Mt
{Q1y: 2/per) (240-5300-00) and #8 X 58 T20 Tampar Pmof {Oly 2."nal']| (237 594?-om

rSJB')( 3!16.)(20 X8 (6‘9.6 5001;

Insids the Coin Doar, Itom 17,
Budteny, Brocket & Dwcol 3old seporolio
Secilon Chwprer I Porfats

[208:
.500-6566-00 |55
' 660-5001-00.|
A

Hrom 335 (On/OH
Switch) it located
urder the Cabiner

Bt e Powes B
33)

E .

are not noted |

Legend Note:

black square

b liermns noted wi
are Switches.

15  #1 Roto Lock Male {R2-0055-02)

ften 15 is securad by: #10-24 X 1.3 Carr. Bolt Sq. Neck (Qy 2} (231-5022.00),
#10-24 Mylon Stop Mut {City: 2) (240-5206-00) and #10 Washer 732" X 5 X 118" {Ohy. 2}

(242-5003-00)
6 Femare {or Backtiox)
17 Coin Door (with Validator) USA only

(242-5000-000 Note: For Coin Doov orhef'lrhan USA ealt

19K Push-Button Portals™ Switch (Red)

order

Take Note:

* An asterisk { = ) indicates itemis) §

19 Bracket for below Portals";' Switches 1
‘9B Fush-Button Portals™ Swiich (Black)™ 1 180-5199-00
1

n the pictorials.

liems noted with a [
are General Parts.
th a white square [

- OTY. 8Pl PART N°

1 355 5006 01

1 500-5018-1 72
Irem 17 is secured by: 1/4'-20X 1-34" Carriage Boll Sq. Neck {Qty. 4) (231-5003-00)
174'-20 Flangs Nut (Qiy, 43 (240-5300-000 and Fend Washer 1747 1D X 17 Q.0 Oy 3y

Techevioal Support for SPI Part N2

535 6860-03
180-5192-02

19G Push-Button Portals™ Swilch (Green) 1~ 180- 5192 04
i ; D

: '500 5808..

Parts ldentification
& Location



Cabinet - General Parts ] & Switches [ ] Continued

Cabinet Back Lights are located
on the Wood Back Panel:

See the Blue Pages, Section 4, Chapfer 2,
Drawings for Major Assemblies ... . Pages 94-95.

For General Bulbs & Sockets:

Bee these Pink Pages, Section 4, Chapter 1,
Paris ldenfification & Location, Pages 72-74 sy

Enl View of the
P Babd Tilt Switch,

Take Note:

# An asterisk { ») indicates item(s) are not noted in the pictorials.

¥iew of Cabin
frsicle Fromt Rig

: Legend Note: ltems noted with a black square [li] are General
Parts. lems noted with a white squara ] are Switches.

N® INDIVIDUAL PART NAME QTY OP[ PART N© N2 INDIVIDUAL PART NAME QTY. 9Pl PART N°
¥ : i Spaaker 8" ¢ Rd, 8010 4Q

8.
21 Fromt Moldlng Lockdown Assembly 50
Hem 21 is secured by: #10-24 X 1+1/4" Car. Bolt {Oty. 2] (231-5012-00), #10-24 Keps Nt
{Qhy. 2) (240-5207-00), £8 X 5/8" HWH AB Zine Oty 4} (234-5102-04) and
0 Washar 32 (D X 1/2" 0D X 1467 (Qty: 23 (242-5002-04)
65:5008-00

Parts Id. ...

23A  Fiipper Suitch -Setichaning 2 180-5160-00 Power Box (Plain) 1 535-5932-00
238 Flipper Sw. - x2 stack for LwrAlpr: Flipper(s) Service Outiet (for USA} 1 180-5008-01
L) Line Cord 10° ROJ 3" Max. 1 034-5000-10 ,&:
a Recessed Cup for Line Cord 1 545-5122-00 A
tine Filter 1 150-5000-00 .
Varistor TNR159211KM 1 150-5001-00 o
Fuse E| ﬁir('jnp 250v Sio-Blo (Domestic) :II gggggg?gg C?J
RDER ONLY INDIVIDUAL PART(S) NEEDE| Fuse Holder -5001-
27A  Bracket for Hanger Wire 1 535-5221-00 331 On/Off Switch Bracket 1 535-8318-00
278 Hanger Wire 1 535-5319-00 gg.l On/Of Rocker Sw. (apEM R2101C5NBB) 1 ; gg g?g% gg

27C Contact Wira Farm 1 535-7563.01
270 Plumb Bob Weight gnoludes Thumb-Screw) 1 535-5020-00
ltems 27A & 27C are secured bys #8 X 1,27 HWH AB (Zinc) (Oty. 4) (234-5101-00)

745:5090-00%
1...535-5013-03
. 535-7562-00:
Large Ha:r-Pin Cllp 1  §35-7772-00
Bracket (o posilion playfield in cabinet ) 1  535-7354-00
Optional Meter (+12v DC wiDicde & Bracket) G-0053-013-102
Optional Mater (+12v DC wibiods, No Bracket} 1

29 Prop Rod 1 535-7553-00 | 39+
ftem 29 is secured by: #10-24 X 1-34* Garriage Boll g, Meck (v, 1) (231-5022-00),
Washer 410 7/32° 10 X 5" OD X 1/18" Thi (Qly. 1) (242-5003-00) and
#12-24 Nylon Siop Nul (Qty. 1) (240-5206-00)

ltemsois

Parte Identification .
& Location




Playfield - General Parts l]. Metal Rails/Ball Guides

N2 ABOVE PLAYFIELD PART NAME QTY. SPI PART N2
PF P/F Screenad w Inserls & NO Parts 1 £830-5100-80
P/F Complete wi Inseris & ALL Parts 1 505-60

.= & Switches [ | (Above)

Metal Flat Rails, Wire Forms & Ball Guides -
2

General ltems Metai Rail (Center Drain under Arch)

1 Arch (Black Metal} for LOTR 1 535-8352-01
Itern 1 3s secured to the playfield by Hem 12 and: #10-32 X 5/16™ PH FL UAG MS STL
ZinG (Qty. 2) (237-6013-00). Usage Note: When replacing the Arch, order new replacement
Neison Prodect Stri

o .

-

) ..Juoll.. -
3a Goin Card (2-Sided) 1 755-5400-00 |
Usage Notes: Usa ltem 3a (Back: 1 Play 50¢ - 5 Plhays $2) for Adj, 6, Game Pricing,
USA 5 Setting, or (Front: 1 Play S0¢ - 3 Plays $1) lor Adj. 6, Gams Friging, USA 8 Setting.

3b Coin Card (2-Sided) 1 755-5400-02 |
Usage Noles: Lise liem 3b (Fronii 1 Play 50¢) for Ad. 8, Gama Pricing, USA 2-7 Setting,
{Back: Is Blank) for Cusiom Seitings. Avaliability: See Appendix J {back of manuall for
alt gurrent Goln Gards fUSA, Canada, Eurg & ofher internalional), If this is & non-
Game, ol {-ard{s) provided will differ,

T e T e, i M

'9 I(Pla;tlé, Long éle_ar)

Miscellaneous

55050306
515-7214-00 ]
For indfvidual lems wss : 882" SMM Vial Mta. Flange (545-6027-00), Level Smm Emplre | st :

PPH MS (o Sems) Zinc (237-6500-00) and B6.32 Keps Nut (240-5008-00) 37 Crystal Ball (Drilied) %" 0 raFi3rotosy 1 515-7344-00R

7  Level Assembly 1

#)224 (545-60D1-01) or Laval Bracke! (535-0010-00) Flange secured by: #8-22 X 1441
Itam 10 is secured to the Wood Rail by: #6 X 1/2" HWH AB Zc Red (Qty. 2) (234-5001-02) Crystal Balt (Non-Crified) -2

0-5000:00. 18
n/a Plug-Cap (3/16") Black Plastic 0 545-5232-01 i29 7k

Note: Phig-Cap shoutd plug hole if a Center Post { @ Draln) is used, then ramoved. A9  Barad-dtir Tower (Piain, Ho Parts) 1 545-5082-00
39 Mote: For Associated Paris & belter views, see The Biue Pages {Pg.

Brackets with Wire Gates

1-Way Gate Mounting Bracket 1 535-9339-01 |
9 Wire Gate (for above) 1

43 Hingwféiih

Brackets for Mounting
11 Playfield Hanger Bracket 2 535-8385-00
20p

Item 11 is secured to the P/F by: #6-32 X 748" HWH M35 Zinc (Gt 237-5850-00)

51 Merry
ftems 4051 Nole: For better views, see The Biue Pages (Pg. 90).

13 Bracket, Pad {Blue Rubber) Mount 1 535-9366-00
flem 13 15 secured 1o lem 25 by: #4-40 X 516" FFH Under Cut (Q1y, 1) {237-6151-00) _ Qwitches
5-93

15 Bracket, Ramp Mounting 6 515-6508-00
tem 15 is secured by: #6 X 1/2° PTH A (Zinc) {Thy, 2/per) (237-5609-00)

Brackets for Ball Stops, Traps or Profect

535.9399-00

Hem 17 is secured by: #8 X /2" HWH AR (Zinc) {Qty: 1) (234-5101-00)

19  Bracket, Snubbar VUK Ball Stop 1 535-8250-00 T saplobestya -
liem 79 s secured by: #5 X 112" HWH AB (Zinc) (Qty. 2) (254-5101-00) Ask your distributor about the Deluxe Pinball Location

Mainfenance Kit which includes Flipper Rebuild Kits!
Wood Back Panel & Wood Rails

For Assemblies, Ramps, Bwitches on Assemblies,
Back Panel Partz and other Individual Parts,
not listed on this page, view the Blue Pages (75-98).

Parts Identification
& Location




Playfield - General Parts [}, ...Rails... |

ltems 38-51 Not Shown in above

view for clarity. For locations see

photo above right and for better
views, see the Blue Pages, (Pg. 90).

Parts ldentification
& Locsation

! & Switches [_] (Above) Continued

50 =t 3P x1
SUPER VALUE
G

QFTIONAL FOR

Soo Appendix J at the back of this manual for alf
cirrant Cards (USA, Canade, Ewro & In apal)
avolloble threwgh your distributor or downlead via
owr welisite {see back of mamual cever).

50¢ =051

Take Note:

1.  Some items or parts may be inciuded with or assceiated witha
Major Assembly or Ramp Assembly, see the Blue Pages,
Sec. 4, Chp. 2. for parts required not appearing on this page. K
you still cannot find the part required, Gall Stern® Pinball, Inc.
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1).

2. kems 1 & 14 have associaied /ndividual Plastics and/or Decals.
These pieces are not available individually. For the Plastic andior
Decal Kits (or views), see the page after nexd,
Playfield - Plastics (Screened & Clear) & Decals, Page 67.

3. Legend Note: ltems noted with a black square lll are General
Parts. items noted with a cyan square [ are Rails, [tems noted
with & white square [_] are Swilches.

SUPER VALUE

$2.00=157x5

OR
HOME USE ONLY

23¢2E1

755-5440-01

51,0013

gk

e _geenr gever

4;Chapter,]

A

-

N
-Gection

bR

Pege 3%

=
1]
-
.
&
o

Cec. .4
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= p| Speg

Plagﬁ_eld - General Paris Jl] & Switches [] (Below)

N® BELOW PLAYFIELD PART NAME QTY. SPI PART AP

General Hems

Tabact qriit it e
3 3  200-5000-08
Fuse Clip Holder (Socket) 3  205-5000-01

tam 3 1s secured by: #6 X 1/2" PPH AB (Qly. 1/per) (237-5805-00)
Note: fiant 3, Fuse Clip Holder (Socket) 205-8000-01 is par of & sat of 12 {205-5060-12).
YU Can order them as indfviduars st of 12(..-12,

Brackets for Mounting
§  Playfield Support Slide Bracket 2 535-5862-02

Hern 5 is secured by: #3 X 172" HWH AB (Zing) (Quy. 2/per) {234-5101-00) and

iCra Sw. (Heavy Duty *¥" Fial Acluator) 2  180-5116-01

Items A, D & F requira a Swilch Body Protact Plate {535-6539-00) which ls secured by
#2-55 X 1/2° HWH Serr [Qt

arge 165162
J  Sw. & Target Assy. 1'4" Rect. (Wht.) 1  515-5027-08
Jtems | & arg secured by: #B X 172" HWH AR (Zinc) {Qty. 2) (234-5101-00)
Note: For maove details on ltems | & J angior a brasfe-down of parts, see Appendix |

K Dual OPTO TRANS Bd, enBsiivoughy 1 515-0173-00
. 515-0174-00
TORE T
N Playfield 19-LED PC Board 1  520-8242-00
Nota: For how Nems A-C, F-N arg saoured or for a battar view, see Soction 4, Chapiar 2,

Drawings for M: A £ Ramps, on iha indivicual assembliss noted.
For Switches facated on the Back Fanel, see the Blue Pages, Fages 8497,

Note: For more details on flem K, L'M & N and'or a break-down of pars, see Seclion 5,
Chdpter 4, Printed Circult Boards, Fages 108 (K) & 142 (LAM), 144 {N}.

O  DC Bi-Directional Relay Board 1  520-5066-00

Ask your distilbutor about the Deluxe Pinball Location
Maintenanoe Kit which includes Flipper Rebuild Kits!

Take Note:

An asterisk { * ) indicates iterm(s) are not noted in the piclorialg; e oo

For Sockets & Bulbs (drawings & part numbers) ses Pgs. 72-74.
Some items or parts may ba included with or associated with a
Major Assembly or Rarmp Assembly; see the Blue Pages,

Sec. 4, Chp. 2. for parts required not appearing on ihis page. If
you still cannat find the part required, Call Stern® Pinball, inc.
Tachnical Support, 1-800-542-5877 or 1-706-345-7700 (Opt. 1).
Legend Nota: ltems noted with a black square [ are General
Farts. [tems noted with a white square [_} ara Switchas and
Miscellaneous PC Board(sh g,

A Parte ldentification
& Location




Playfield - Plésﬁos (Screened & Clear) & Decals

PLABTICS KIT 9P| PART N2
Kit: PIF Plastics (Screened & Clear) :
803-5000-80 Kit includes:

Screenad & Clear 830-6009-XX Set,
i lear Piece 830-6023-00

Sebriet 830
Attentlon; No individual Plastic or Decal can be ordered
separataly, uniess noted otherwise. *

Sereened Plastic Piece -20 /s located on the Exit Scoop
{Lower RHight Side of Playfield). The piece is riveted into
place and must be drilled cut to replace (see the Blue
Fages, FPaga 85, for view).

DECALS KIT SPI PART N°

Kit: Game Spectic Decals

802-5000-80 Kit includes:
820-6297-01 (Mirror Panel), 820-6342-XX Set, 620-6342-98,
820-6342-99, 820-6347-00 (Mirror Eye), 820-6545-00 (Manget
Aing Cover) and 820-6349-X0 {Bottom Arch Lt. & FRit.)

Attention: No individual Plastic or Decal can be ordered
separately, unless noted otherwise. *

Other miscellaneous plastics andfor decals can be found on the Baekbox & Speakar
Pangl Assemblles (Pages 60-87), Cabinet - General Parls (Pagas 62-83) and
Playlield - Ganeral Parta & Switches (Below) {Page 66},

J
. 3 . 2%

35040
(Thick A77)

SPI PART N°
* Not inciuded in the Dacals Kil (must be ordered separately):

* Bumper Protectors (Qty. 3) Mylar, 820-5820-00
* Square Ball Drop Pads (Qty. 2), 820-5815-00
* Full Playfield Clear Mylar Sheet, 820-5889-00

Parts Identification
& Location
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Playfield - Rubber Parts Black [l (Rings Actual Size) +

over circle of
tc hwith yeg

A0
e

ftems 1-13 are
measured by the
inside Diameter
{LD.). tems 1-9
and 11 are
approximatefy
174 thick. ftems
10, 12-18 are
approximately
3/16" thick.  Mem

13 can also be a
7/32" LD Ring. The
size is imprinted on aif
~ Rings except for lfems
~ 1415 {7/16" O.D. & 3/8"

S, 0.D.). Usethispageasa
A quide o measure rings
~. Wwhere the size imprint or

Size 2wu" . D.

{Bfack or White} was

never used. Choose

a8 Ring Size +~ 4"

LD jfrequired.
. 1

!
L LY 1

Measurements

by 1747 & 172"

T

1]
1
1
1
1
)
]
I
I
I
i
2
t
!
!
i

)
13
]
L
H
]
i
i
I
I
1
I
|
!
|

i ]

i I N
Note: ' Sizes
larger than 3"
[.D. currentiy
available in Black
Orly {Not Used):

34" (545-5348-11);

12, 447(-13), 8" (-14);
5%" (-15}; 6" {-18). Sizes Not
Shown on this pags, listed in the
Paris Table below or are noted with N/U
-------- {Not Used} are currenfly not availabie.

- -

- —
T e

Outside

~mark does not exist. |

[+
7
P
) &
-]
B2E-5057-00 undar On
Take Note:

% An asterisk { * ) indicates
item(s) are not noted in the
pictorials and/or on assemblies.

This page focates Rubber Parts
on the Playfield only. For
location or view of Rubber,
Parts on any assemblies,
see Sec. 4, Chp. 2,
Drawings for Major
Assemblies & Ramps
{Biue Fages).

| EX w0

L

A
Note: ftem 14, 7/16" O.D. Rings ara used to cushion
Metal Sockets under the Playfield and Back Panel

SPI PART N°

Black 2" 1D.Ring  White

BEEREERERPR - E
¥ ltems with no Qty. {quantify} are Aot used in this game.
Qize and/or quandltiee may changa diuting production.

Y Parts Identification
& Location



Playfield - Metal Posts (Screws) & Nuts (Actusl Size) §

S b oo Fan P Top
use ,
sg-n?ea-rs or Whlte #Tﬁ-egﬂ #T%ﬁﬂ
kg 6-32
#e no #6-82 #¢.80

liems 3 & 4 Note The Thread Lengths.

Bottam

All ntite showr

T Nt Note: 2"y " are used in this game. meqmnmiesmotspecmeajn}
The remaining Itams listed 3ra not usedm this gamp and are noted for reference onnr(used'mpnorganws).

#6-82
Thread
) Bottem Botten Eottom |
tiamm 15 Actjustabsie Siiding Post can
use 516" LD, Black Ring, 545-5348-02 B,ﬁm #6-32 #10-32 #10-32
or While Ring 545-5348-52, # 8 3 7 Thraad Thread Thread
Thread Hems 11:14 Posts can use 3 Black Post Rubver Sleeve (Tal
res 645-5308-00 or White Post Rebber srawe mﬂ},
e R

TREe A
2l
!

Shown Below~ Shown Below~
« #5632 =
Nylon Stop Nest: Hex Nut
240-5005-00 v (Mo S1ar Washer):
240-5004-00 v

©

ltems A & B are typil:afly used with
Hex Spacers above the Playlieid,
fiem C is typicatly used wm: the
bottom Cab;’ uged With
#6-32 Nylon Slop Mt 240-5005—00)
Itemt D is typically psed to secure
“emogf wl “;455;”“9“ Top & Side Views  Boltom & Side Views Top View
- Nylon Stop Nuts KEPS Nufs Hex Nuts
iote: t;mgm'}de"fgg fhe serew ¥Not Shown: Mot Showm: Nat Shown:
2 - 632 ;4822 mtaaz
= o {w/la" Hew Bodyk  (w/ 14" Hex Body):
hems 17.20 il = f" 240-5010-00 240-5011-00 - #16-32;
£6-30 = e « §5-32; » #B-32; 240-5201-00
oL 2 N 405IROly. 240510400y « #10-28;
Rtagg = = « #10.32: « $10.32: 200-5202-00 v
=R | g z 240-5203-00 o « #1032 X 35"
= = » #10-24; o #1024 240-5209-00
= = 240-5206-00 v 240-5207-00 v T
= B » #4-40: « ¥4-00: 240-5315-00
g i 240-5303-00 o 240-5318-00 s #2.56:
4 |§ ll g . #4-30 240-5301-00 o/
\ (198 Stainless): =T
= : : 240-5303-01 240:-5317-00
. * 5716°16: _
A C 240-5316-00

METAL POST NE

-uononposd Buinp eBusyo Rew seyjuent Jo/pue o2
-awed sjyt ) pasn jou e (figguend) - ou ym sway) 4

Parte Identification
& Location

Shown Below~ Shown -
Tt e Nt
ut: Fiange Mut:
2-10-50$—0t| v 240-5300-00 +

Bottom & Side Views  Top
e T T R
T-Nuts Mizcellaneous Nuts
Not Shown: Not Shown:
* #5-32 » Plastic Pal Nut
(wiSide Cut Oy (on Flipper Buttons):
240-5002-01 240-5003-00
» #48.32; ¢ cnh.?e‘lal Pgl Mut )
240-5101-00 v on r Buttons):
« S1002 240 5002.01 ¢/
(Black Oxida): * #6-32 Wing Nut:
240-5007-00 240-500%-00
« M0-32 « #8-32 Wing Nut:
{wiSide Cut Off): 240-5100-00
245-5205-00 * #15.24 Wing Nut:
* #10-32 X 516" 240-5211
240-5204-00% |, 14,'.90 Wing Nut:
» F1024 240-5302-00
240520000 * 13"20 Toggle Wing;

240-5329-00

OrY. SPI PART Ne




Playfield - Hex 8pacers (Actual Size) T

s @xample of “Bs”
] W writh Male #6-32 Thraad
i 1-end, #5-32 Tap on other,

Take Note:

ltams 1-33 are 14" wide. Hems 34-39 ara 5x¢" wide. With ltems
1-3A, 3A, 5 &4 6A ghe lap goes thiu the length of spacer), With
ltems 7, 8A, 9-33 & 34-49, tha {ap Is up 10 5" deep on each end.

- Note: Items 3B, 4B, 6B (Not Shown) & 8B (Shown as example
—— of all ‘B" Styles} all have a #6-32 Threaded end, the other end
Y Tapped (sarne as ftems 7-33).

t Hex Spacers Nof Usedin current games may no

longer be available. Choose an available size (+/-)

and compensaie with washers or other spacers.

X %4 #o-a2

A Standard USA 9 Inch Ruler
is provided on the back cowver.

Parts 1dentification

& Location

(qual:rﬂlgj are o

o,

change during producti

es may

il

Bize and/or quanti



Playfield - Posts & Spacers (Actual Size) 1

Qe e 8 um i

liem 1, Metal £ o
Spacer, used g
in the Backbox = -
(see securing 2 B
hardware K =
2 2 ;
; . _ L 0
S 2h & g‘%ﬂg in g
s 2ETH 86 <
agé%".’ Sxgue u:g
FaLFE ERE3 L B
L]
o
]
=
3

Itemis 4-5 Posts used in pairs can use 24" throogh 3"
Rubber Rings, see Aubber Parts for Part Numbers.

o loi CHART
| N2 [Cotor | N2 |Colar. - @

08 | vellow =12 | Fluor.Blue

{7 |©Orange =13 | Teal Green

L8 | White =14 | Gray

)9 | Purple -15 jLuminescent 1p"
10 |Fuor Orange |-16 | Gold

11 |FlorGreen 7o 10

# lems B through @ dimensions are measured from bottomn

to just under the cut-away, tem 30 dimension is measused

** ltems 2, 4 & 5 come in various colors (may riof be available in every from top-to-top of curve. See pictorials with ltems 9 & 30.

color). Item 4 is currently only available in the color(s) stated in this
game manual {other colors used in prior games may no

fonger be available). The "-XX" or last 2-0igits in Part 30 dimonshon I measured from Hhis point.

Nes which come in various colors, should be replaced 30 :{; VT

with the desired 2-Digit N& from the above Color Chart. 9 B ; 3

Some colors may no longer ba available for desired item. Li
J 2 - " B
(C el 24

22
Take Note:

If any one of ltems 11-23 Plastic Spacess is not available in the size required,

order the smaller sized spacars re?uired to stack sizes together until ' 19

appicpriate size is achieved (e.g. f 14" is needed but unavail-

18

able, order a " + 55" & stack to = Tg").

1l

17

1 : :
ftetns 4 & 5 typically securad by: Post Fastaning Screw #6-32 Top / #6-32 Botlom
{My. Tiper) (SA0-5012-02, e & Page 65,

W X%
2 il X3

13

47509402 .
254-5001-00

2545036:14

NPT
C féhﬂgpw

" Page 71

[,

4+ 254-5000-18:) pg
5 254-5000-02 |'30%

-awed spy¢ Wy pasn jou ade (Pppuenb) Frd ou yum swey 4

-uoyanposd Fumnp sFueyo Rew sagpuenb to/pue o215

Parls ldentification
& Location




Playfield - Small Bayonet Type Bulbs & Sockets (Actual Size) +

SMALL BULB or

SOCKET NAME  QTY.

SP1 PART N°

N2 QOCKET NAME QTY. 2P| PART N2
1-Lug Stand-Up Long Shell Socket

T Hems with no Qty. {quanlii-lgj are not used in this game.
Size and/or quantifies may _Echange during production.

x Parts 1dentification
& Location



Playfield - Large Bayonet Type Bulb & Sockets {(Actual Size) +

N?  LARGE BULB & SOCKET NAME QTY. OPI PARTN® N° LARGE BULR & SOCKET NAME QTY. SPI PART N®
24 : 2-Lug Stand-Up Long Socket
ajé&

3
*owed sy w pasn jou ede (Bmuent} Ry ou g swueyy 4

usipanpord Suunp ofusus Rew saippuenh Jo/pue azg

Parts Identification
& Location



Playfield - Wedge Base Bulbs & Sockets (Actual Size) ¥
' E

Tt s
Sockel daws not have 2 brackst, Ol
stock may include an "L" stvle bracket
fan each sido) beit was never requirad),

TITTITIRITAI SRR TINIA TGN RTFIILGTIGITNITAATLITLINF
B 8a/b Top View (8b Side View is Not Shown)

Take Special Note

Item 7a is an IDC (Insulation
Displacement Connection) Style
Socket {this style is solderless).
This socket is secured to the
playfield or component by Items
Ba or 8b Snap-On Socket
Brackeis, or may also be snapped
into specially cut Clear and/or
Screened Plastic Pieces (used

onfy when sockets are positioned
closely together and/or in a special
applications, g.9. on Ramps). I
Flastic Pieces are used tg mount
some 7a or 7b Sockets, it will be
noted on Page 67, Playfield - -

(112-5003-00), however, replacement can be made with a

Plastics & Decals,
Take Note: SO
* An asterisk { * ) indicates itern{s) are not noted in the pictoriais.
1. ltem 3 Socket has 2 Wires attached are approximately 12" ea. 7b is
2. Item 5 Socket was used on PG Light Boards io posi#ion bulbs Yellow with
vartically; ltern § Socket is secured by "twisting” into ptace.
3. jtem D Bulb 5#555) can be used in all sockets, except lterm 6. No Diode
Item E Bulb (#206) can be used in all sockets, excepi ltern 5.
4. Itam 7a Sockst is equipped with a buifl-in Diode, TN4003

Just sgqueeze the “side arms”
| of the socket together & pull

1N4001 Diode (112-5001-00). ¢
lterm 7b Socket is NOT equipped with a diode (Not Required). 78 only i bl away lf)rcmn tt;: brackeBt or
mounting board for easy Bul
Note: Always replace with same fype bulb in original application. replacement.

WEDGE BULB & SGCKET NAME QTY. SP! PART Ko
#555 Wedge Base Bulb (Clear)

IDC Snap-On Socket

IDC Snap-Cn Socket Mo Diode

t Heme with no Qhy. (quantiiy} are not used in this game.

8ize and/or quantities may change during production.

Parts Identification
& Location



Chapter 2 of 2

Drawings for Major Assemblies & Ramps
| (The Blue Pages)

Overview

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered.
[tems noted with a white circle O are mounted above the playfield; items noted with a black circle @ are mounted
below. All numbered parts describe the NAME, QUANTITY & PART N2. ASSOCIATED PARTS (ap-) are noted
and/or viewed with the associated Major Assembly.

For Cabinet, Backbox and/or General Playfield Parts (not described herein), see the Pink Pages, 59-74.

{  Orthano-
. Tower,
i - Page 88.
; v . 4 Back Panel » . B%I?(?\ﬂ;:'lur
; . Pages 94 - 97,  Page 89.

4

tarmt: Read all '"Take Note:" items

30° éjeci.
& Quitch,
Page 91.

v

Ball A
Deflector : ; 4 VvV p
. Page 82, : -
) - CE 3 Bummpers
' g Balrog, Motor 2 {Top & Bot.},
i & Gate, : Page 83. .
- A Pge. 86-87. _
% Diverfer &
Diverter Gale, L
Pgs. 80 - 81.
AT i Vertical
Up-Kicker,
Page 84.

ek Down Post
o All Ramps P - (Ball Lock]),
Pages 92 - 93.

- 4 All !-‘Léurmes |
Page 90.

<« Slingshois P
© Page 84, _
s i i —
Left & Right Flippers.
Pages 78 - 79, =
; Enter / Exit Scoop &
. o = 4-Ball Trough, Page 77..
Joors ' : FHEPer e DU
P : i R Ball Sheoter & Autoplunger !
RE ¢ = (Arm Weld & Cofl), Page 76.. P

[

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

- g e gty
&7

Drawings for Major gec 'UP. 4 i_‘_,hapt&ién@g

Assemblies & Ramps

: Drawings ...

Qec. 4



's‘a’ugmmq i 098

Ball Shooter {Plunger) Assembly, 500-6146-00-07 {ltems 1-8)
Manually launch the ball into play.

N¢ INDIVIDUAL PART NAME QTY. 8P1 PART N

1 Housing {(Shocter Assembly) 1 535-5067-02 |
e 1 iy gecured 16 the Cablnet by: Suppert Plate (Ofy. 1) (535-5027-00), #10-32 X 148"
PPH (Serns} Zinc TF (Quy. 3) (287-6093-00), #10 Split Lock Washer {Qty. 3} {234-5003-00}
and #5 X S/B* HWH AB (Zinc) {Cly. 2) (234-5002-00)

Retaining Ring, 3/8" o Shatt
LA T e e L e o i L AT ot
g Bipden s BT DY

ATTLTILTLHITILRLRLRRRRRRR G LR R R R R R TR R LR AR R LR R RGN
Autoplunger Arm Weld Assembly, ~ Autoplunger Coil Assembly,
00-6091-00 (items 1-5) 500-6092-02 (ltems 6-

Automatically launches the ball info play. . Warks in conjunction with the Arm Weld Asim.

N2 'PLUNGER COIL PART NAME QOTY. 8Pl PART N°

¢  Autoplunger Coil Bracket Assembly 1 515-8527-00
:| Mems 1 & 6 are secured below the PYF by: #8X(1/2" HWH AB {Zc ) (Qty. 9 (234-5101-00)

45:5423:00
4  Plunger & Link Assembly 1  515-5338-00
ltem 4 i secured to Hem 1 by: Retaining Ring, 144" & Shaft {(Gy. 1) {270-5002-00}
For individual tems irsa ; Plunger 2° Lg. (530-5025-09 ), Plunger Link {545-5295-60) and
Rl Pin 178* @ % 5/8° Lg. {251-5006-00)

Qrdering Note: If 515-5338-00 i unavailabie, order the individual part(s) aciu

8 Coll, 24-940

Ordering Note: Il zithar S00-60¢1-00 or 500-609:

., | Pars} ectually required.
Take Note:

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

Ordering Note: For ltems 1-5 assembled, use the Assembly Part
Number, 500-6091-00. For ems 6-¢ assembled, use the Assembly
PN, 500-6092-02; or order the individual part(s) actually required.

Showa in 45°
Pivot for clarity.

For Seeuring Hardware, saa the Parls
Table ahove, under the ilam desired,

e e s n sy

For Securing Hardware,
sog [he Paris Table above,
under the flem desired,

;
:
;
H
[
i
)
;
+
4
]
¥
i

T
t
|

i
Lt s e = m = an

iy
L

D

X
%

$ = 9/ ; L

Drawings for Major
Aggemblies & Rampsg

o
)




4-Ball Trough Assembly, 500-6318-24 (Hems 1-13)
and Associated Parfs: See Parls Table below.

Ordering Note: Identical to 500-6318-14 with excepttions, see note below ltem 13 (Parts Table).

PRI e Ko aents e AR, AR b AT A s el 2
2 Micro Swilch (Roller Aciuator, Lie-Force) 3 -5119-02
liem 2 requires: Heat Shrink Tublng /8" & PUI-24 (Qty, 1%per) {605-5006-00)
Swilch has z Diede (1N4004) {11 2-5003-00; be i
5 $Eke E Yﬁiuﬁkﬂl—h_
4 Coil Mounting Bracket
Item 4 is secured to llem :
homuhmipphi

B T

L

= PR

b

A

AR b T T ] T R Sk | i
Ordering Note: If 500-6318-24 i unzvadatie, arder the individual part(s) actually requi
This assembiy Is identical to 500631814, -15 or -25 except for tha quanlity of Hem 2 (an
aditionial switch & tiodte is required for the 5-Batl Trougfyand em 8§, Swich Bady Prolect

6 Cdﬁ'. 26; b ’ ’ 4 090‘5044'005 Platas, are not required when using ftem 11 (req, for Magnet use).
Cail i

0

H THE ASCHE ASSEMBLY.

N° QTY. SPI PART N2
aP-A Ball Trough Enter / Exit Scoop 1 535-7329-01
lam AF-A semrecE to the ptayfleld by: #8 X 1/2° HWH AB (Zinc} (Qty. 4) (234-5101 -UCII} "

8 .

530-52
6645020
545-5105-00

Take Note:

& An asterisk («) indicates iterm{s) are not noted in the pictorials.

10 Rubbsr Burnper (Grommet) 1

U Col Note: L Either -00B or -00T can be used for coil replacements.
B/T listed is preferabla for easier dioda access & may differ on game.

For a break-down of parts of Hems 12 & 13, OPTO Boards (515-0173-00 &
515-0174-80), see Section 5, Chapter 4, Trough Up-Kicker Dual OPTO
Boards Theory of Operation & Schematic, Component Layout & Parls.

Take Special Note:

ltem AP-A, Enter / Exit Scoop, 535-7320-01 (not included with the 4-Ball
Trough Assembly), is shown how it is actualiy positionsd over the 4-Ball
Trough Assembly. It is mounted above the playfield.

Seg secir
Fardware i &
Hems 12 & 13, F4

Shown Broken Vievt 1o see
_c_grmlete switches

See securing ] Shown

fhardware Broken
under Hem 17 View
8ee Ordering Note Above.

For Securing Hargdware,
see the Parts Tabla above,
under the fem dasirad.

\\3.‘\\\.2 Hem 12, Dual OPTO TRANS (Transmitter)
bty Board, 5t50173-00, |5 mounted on the

= NN\ A
Wi
N Board, 51501 74-00, using same hardware.

£ % é’: f it
-—Bection

A H

5 g

Drawings for Major E*%&'“aﬁ;

Assemblies & Ramps

L i'j-:ﬁ_ v.-,f:: . 4 L'LPa!ge 77r

o
o
L

=
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= sguIMBI(]

b "dag

Flipper (Left) Assembly, 500-6543-11 {Items 1-15)
and Assoc. Parts: Yellow Fiipper Bat & Shaft Assy., 516-5133-06-06 (Htem AP-A/-B) S\

N® INDIVIDUAL PART NAME QTy. SP| PART N¢

i1 Flipper Base Plale (LEFT) 1 See FRP1

ftem § is sacured below the playfield by: #10 X 1/2° HWH MS {Serr) Zinc 5T (Qty 8)
{237-5940-00) Ordering Mote: Lize fiem FRPY, soo the end of Bis Farts Table.

last 545,

N2 INDIVIDUAL PART NAME OTY. 8P} PARYT N°
13 Crank Bar 1 530-5070-02

1) {930-5129-00

15 Set Screw; #10-32 X 3/4" Socket Hd. 2  237-6144-00
ol ltem 15 requires: #10-32 Nylan Step Nul {Oty. 1 Flipper Link Side Oniy) {240-5203-00)
| _Tidol Aequired for ltem 15: 132" ox A Atlen Wrench

lipper Rebuild Parts-for nstallation;
lipper
FRP1  Includes

ftam 1 pre-thre(adelc:f-,n with the 515-8617-01
253,688

Plunger, Link & Crank (LEFT) Assy.
FRP2 [ncludes above ltems 12, 13, 14 and 15 515-7203-01
~gssembled, _
Flipper (LEFT) Rebuild Kit :
Same as FRP2, but also includes above 500-6307-10
flems §& 10,

b by
M

:!i»'.‘a 55 :-:'E&.-s el 3.'5 Pt &%L g 2 i
g Coil, 22-900 (YEL-VEL} (Lef) 090-5020-20
Cail has a Diode {14004} (112-5003-00) positioned @ 10p (above lugs next to wingings).
_

riiat

FRP3

VE ASSEMALY

op] PART Ne

The bcg;rferanﬁ

) R E WEER
L LEFTSILE - | Lefit & Right
FLIPPER BASE PLATE - Flippers ara:
Item 4,

and
[tem 14
fitsst the
Bracket)

Tha coils
may also
ditfer

P

© YELLOW

on'he gane.

BN

'}

2110)
006-¢

For Securing Hardware, see (he Parts
Talyle above, under the iterm desired.

(.,_

T T T T

Take Note:

® "R'Iindicates ltem noted is
secured with rivet(s) as listed.

A/-B

Drawings for Major
Assemblies & Ramps

s1®t1'el'al'ol’
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S
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N? INDIVIDUAL PART NAME OTY. .SPI.PART N® N®

1 Flipper Base Plaie (RIGHT) 1

ltem 1 is secured befow e playfield by: #10X 12" HWH MS (Sern) Zine ST (Qty. &)
(237-5948-00) Ordering Nole: Uise Hern FRIP, soe the and of this Pants Tabls.

SW Py

Flipper Beturn Sp
e
i

IENSAIOS

22.900
Coil has a Diode (IN4004) (112

The differences

See FRP1 13

145

Irean 13 requires: Bushing, 192° ¢ ID X .312° g 0D X 195" (Qy.
s

Flipper {Right) Assembly, 500-6543-01 (ltems 1-15)
and Assoc. Par?sp: Ye!lof Flipper Bat &‘JShaF’r Assy., 516-5133-06-06 (ltem AP-A/-B} /

INDIVIDUAL PART NAME QTY. SPI PART A°

Crank Bar 1 530-5070-02
{530-5138-

[+.]

A o
Set Screw: #10-32 X 3/4" Socket H 2  237-6144-00

Itemn 15 requires: #10-32 Nylon Siop MNut (Qy. 1 Fligper Link Side Only) (240-5203-00)
Tool Required for ltem 5; 532" or dnam Allen Wrench

"Flipper Rebuild Parts for Easier Installation, $ave $:

Flipper Base Plate Kit (RIGHT)

FRPT Includes item 1 pre-threaded, with the 815-6617-00
i 23 688

Plunger, Link & Crank {RIGHT} Assy.

FRP2 Includes above ltems 12, 13, 14 and 15 515-7203-00

Flipper (RIGHT) Rebuild Kit

FRPA Same as FRP2, bui also includes above 500-6307-00
ftams 6 & 10

Bat & Shaft {
ambly
o A

betweern the
Left & Right
Flippers are:

Jtam f,
Hem 4,
arwd

item 14
st g
racket}

The colls
may also
diffar
depanding
on the gaine.

4

w |l Ed
RIGHT STYLE i )
SWITCH PLATE/ |
SPRING RETURH | |: DEDICATED
BRAGEET |} W o4

i"§1

es Hems 6, 10,12, 13,14 & 15

lud

ingc

500-6307-00

-
=
-

s
Q.

S

;.i‘l-
-
A

©
=
x
=
5
=]

Y]
(=4
-

=
=
o
e

Tom

@

(=
L

[

@
o -
e

£

4]
-

Lol
-
=
*

_B A

Drawings for Major é
Assemblies & Ramps

YELLOW

6

p—

22-80
Right, Q

YELLOW

For Securing Haroware, see ihe Farls el
Table above, under the item desired. -]

10

Take Note:

® "R"indicates liem noted is
secured with rive(s) as listed.

¢

g
3

e
S

GQec. 4




Diverter (3-Legged Flipper, Left) Assembly, 500-6543-32-80 (Mems 1-15)
and Associated Part: Diverter Gate & Shaft Assembly, 516-7348-00 {Hem AP-A)

N2 INDIVIDUAL PART NAME QTY. OP1 PART N2 N2 INDIVIDUAL PART NAME OTY. 8P1 PART N2

1  Diverter Base Plafe (Lt. 3-Legged) 1 See FRP1-80i 13 Crank Bar 1 530-5070-02
Hem 1 i sacurad below the playfiedd by: #10 X 1/2° HWH MS é?err) Zinc S;ég“ 8) ) {590-5139-00)
: de‘:‘q,g . F“‘

Sisin il eebired o e

3 " X3 Spac

itern 3 Is securad
i S

254-5000-02 |
| kot 18 reves: #10.32 Nylon Stop Nut (Qty: + Fiipper Link Side On) (240-5203-00
ZEAI00T| Tool Requbed for am 151 K2 o s Aon Wt 4
Flipper-Rebulid Parts for Easier Installation,; §
e Fe e Lo o
FRP1- Includss lom ified ; 1-Leg Cut-Off,
"% 535-7275-01—805 pre-threaded, with the 515-6617-01-80
re forffems 2. 3. 6 & &

Plunger, Link & Crank {LEFT) Assy.

y:| FRP2  Includes above ltems 12, 13, 14 and 15 515-7203-01

fagfoMem:t, oy e 75,00
9 Dol 221080 (YEL-GAN) 090-5032-00T Flipper (LEFT) Rebuild Kit

Coail has a Diode {1IN4064) (112-5003-D0) positionad @ top (abova lugs next 1o windings). FRP3 Same as FAP2 but aiso includes above 50%307_1 0
: : ftems 6 & 10, _

515-7348-00

The differences

N Hed 10} 3Se i) Pngay (121) Jedd

elwaen the
Laft & Right
Flippars ara: #*
fom a3
and o
ltem 18 o
(st the !
Bracks) Mma,
N ' The colls Wo
YELLOW may s S=
' on [he game. I—Od a
X I
- o 3 S
o8 g
o | ®o 3
EFT STYLE
g Note: For the Swrros pLa =
Y side view of ggg g
ve |fem8 ‘2"'5. gug . - For Securing Hardware, o
o § [] see Page 78. =-§?_ S Vo oo tom desces.  [J O
a ﬁ Scn
g I 38F =)
B o =
) »
: X
B
B . Note:_l{em 1,_J R
Base Plate, Q&
requires 1 leg 7
removed.

Take Note:

® "R"indicates ltem noted is
secured with rivet{s) as listed.

Drawings for Major
P Assemblies & Ramps



BTN IAIIIFTANNTITIIGAIIRATIIITTITIIIS NI IIIIIS
Diverter Gate Adjustment Procedure

This adjustment procedure is important. Unlike adjusting your flipper bats, adjustir:’g the gate is done opposite.

With the Power Turned OFF and the Playfield raised, at rest against the Backbox, perform the following:

Step 1: Under the Playfield, using a 5/32" Allen Wrench, logsen the Set-Screw on the Crank Bar just enough 5o
that the Diverter Paddle can move with a gentie amount of force. Reference Fig. 1-A.

Step 2: Above the Playfield, position the Diverter Paddle o the Right Side Flat Rail so they touch (opening the
gaie to the Left Orthanc Tower). Ref. Fig. 2. With your finger, hold the gate in this position until Step 3 is performed.

Step 3: Under the Ptayfield, push the Diverter Coil Plunger into the Coil Sleeve. Reference Fig. 1-B. With your
finget, continue holding in the plunger and release the Diverter Gate (Flg. 2) to perform Siep 4. If the Gate moves,
refer to Step 1 and refighten just enough to hold in pesition (Fig. 2).

Step 4: Tighten the Set-Screw on the Crank Bar. Reference Fig. t-A.

Step 5: Check above the playfield to ensure the Diverter Paddle Gate in the "Rest Position” is as close to the Left
Flat Rail as possible without touching it. Reference Fig. 3.

- . . /_\ Fig. 1 .

O O O O
Diverter i Diverter
At Rest Energized
Position ﬂ Position

Drawings for Major
Assemblies & Ramps 7

: Drawings ...

Qec. 4



Ball Deflector As'sembll‘.L(uPper Left Orbit), 500-6657-03 (ltems 1-7)
When eneigized, it deflects 4

e pinball into the Orthanc Tower VUK (Page 88). [

=T

bt i ¥ i stk I
: Coil Retaining Bracket 2 535-5203-03
ttem 2 s ssﬁlﬁ;@d by: #8-52 X /4" PPH MS (Sems) Zinc {Qty. Z/psr) {282-5300-00)

i

26-1200
Qi3

Coll i
Mounting f
Bracket i

Take Note:

“““““ U Coil Note: U Either -00B
or-00T can be used for coil
replacements. B/T fisted is
prefarable for aasior dicde

For Securing Hardwars,
access & may differ on game,

gag the Parts Table ahove,
under ihe llem desired.

{NO RUBBER
SLEEVE)

@w
®
B
jay

LN} J;
¥
o !
= /
o) 4
= /
— 7
B
(7] For Securing Havdware, g
see the Parts Table above, i
' tndar tha ftern desired.

Drawings for Major
ssemblies & Ramps



ato| Bumper Top Assemblies, 515-6469-08 (Qty, 3) (Hems 1-5),
s, | Bumper Bottom Assy., 515-6459-04 {01‘9. 3; ltems 6-13),

Q25x3%: | Bumper Switch Assy)., 515-6459-03 (Qty. 3) (items 14-17)
p ALk and Associated Paris: See Parts Table below.
AP-
A _l AP- ' N - =R = Aggembled

e e ™

Take Note:

U Coil Note: L Either
y— -00B or-00T can be
5 used for coii replace-

1 ments. B/T fisted is
(%)) prefarable for easier
o diode access & may
differ on game.

ettt ot

ER TOP PART NAME

2 Ring Assembly 1 515-5085-00

fiom £ is secured by: #6-32 Nylon Stop Mut (Qty. 2) (240-5005-00)

Take Note:

Individual parts can be ordered.
However, if the entire Bumper is required,
use alf three (3) Assembly Part Numbers
at the fop of this page.

SPl PART N2

Cor 3{‘6‘ % *
12 Metat Yoke Stop 1 B535-7347-00 %33
Item 12 is securad hy: #5-32 X 1/4* HWH Swage (Ser) Zinc (Qty. 2) (237-5976-01) -_{._:
2
i " -\-. m
T 60 5
Bottom N BUMPER SWITCH PART NAME QTY. Pl PART N¢
Exploded 14  Switch Bracket 1 535-7342-00
Wew Iiem 14 is securad by: #8 X 1/2° HWH AB (Zinc) (Qiy. 2) (234-5101-00}

16 Bumper Stack (Blade) Switc
Swi i 50 Can be

ARAD ‘Ll Caver (snap- 550:5080402:

AP-B s (Screened) -14,-26 & -25 1  803-5000-80
ltem AP.B are securad to ltam 2 by: #4-40 X 38" PFH (Black) (Qly. 2fper) (237-5983-00)
Note: Individual Plastics (-14, -26 & -55) are nol available individually, ardering of kil i

| "oquirad. For alipiaces, soo Playfisld - Plastics (Screened & Clear) & Decals. Page 67,

: Bulb (Clear)” =77 . 3" 185500400
.3 077-5216-00

T

Side View of 12 413

n 4, Chapferd

Drawings for Major :

Agsemblies & Ramps




8lingshot Assemblies, 500-5849-00 (Qty. 2) (ltems 1-9)
: PR [T
AME o Tin
- s S . B At
2m Coi?ﬁéiajn?ﬁ'g' Bracket ’
Hem 2 is securod to ltom 1 by: 89-32 X 38
R, A a7 L} (K
23 Ho Q17 Q18
fifa =i i i
Coil Sleave Arm ; ‘
RS .
Ring .
SW 5oLt Link ]
SkitBladey switoh: (At 2} Foll
g T NAd 0 115500 C0Y b SW. 62 Rt. Pin
8  Switch Body Prote on.2)
tems 7 & 8‘::9 ?ff"'“ﬁf ta ftem } unge
) »
B Giv.2
requi - ODQ :
Take Note: ez E] e
U Coll Note: L Either -00B or 00T can be used for coil replacements, CNZ .
E/T listed is praferabla for easier diode access & may differ on game. O .
® R indicates ltem noted is secured with rivet(s) as listed. S Segva ey Coll /
Armalure Stop & Shading Ring

FETAEIITNIIF I TN T TP TR TAN ST AN IR OIS IRFIFTILINGTLR
VUK (Vertical Up-Kicker, Left Style) Assembly, 500-6696-00 (items 1-10)
Launches ball onto the Center Wire Ramp (Page 92) and exits the Sword Ramp {Page 93).

N2 INDIVIDUAL PART NAME OTY. 9P| PART N

1 VUK Coil Mounting Bracket (Lett Styie) 1  F35-8296.00

ltem 1 15 gacured undsr the playfield hy: 8 X 172" HWH AB (Zinc) ((ty. 5) (234-5104-00
0 =0

3 Switch Body Protect Plate 1 535-8539-00
& 2-3 arg set_;ured by: #2-56 X 1/2° HWH M5 (Serr] Ze TE a1 g" {Qhy. 2) {297-5637-02)

b "08§

Bt

SAd w T,
5§  Coil, 26-1200 (Note Lug Posifion) 1 090-5044-008
-00) posilicnad @ bot (balow lugs cpposite wirktings).

=t sgume.q

- 0usuna) &
This assainbly i3 identical to 500-56290-00 except ior lhe coil, iug & divds posi
¥ replacing, nole positfon of coll befare removing.

o _* ... TYake Note:

d DOTS: The Switch Dioda, 1N4001, Iz not located
Q5 on eithar VUK Assembly {nor included); it's focated
on a Terminai Strip under the playfield near this
assembly. See Saction 5, Chapter 2, Playfield
Terminal Strips.., Page 105, for more details,

For Securing Hardware,
gea five Farts Table above,
under the flam desired,

Drawings for Major
Assemblies & Ramps



Exit Scoop, 535-9287-00 (liem 1)
and Assoc. Parts: See Parts Table below.
Balf launches from below VUK and is
delivered to the Left Wire Ramp (Pg. 92).

t]
B

(-16)

For Securing Hardwans,
see the Parls Tabla balow,
under the flem desired.

INDIVIDUAL PART NAME QTY. 9P| PART N® N2 AGOOCIATED PART NAME QTY. 8Pl PART N®
' p-A_ Kit; Decals (Screened) -16 _

Note: Individual Plastic (-20) & Decaf (-16) ara not available individually, ordering of 4 is req

VI 2 AL LI idiiiiiiiyiyiiinedd
VUK {Vertical UP- Kicker, Right Style) Assembly, 500-6696-01 (items 1-10)
Launches balt into the above Exit Scoop onto the Left Wire Ramp (Page 92).

VUK Coil Mounting Bracket mightSwie) 1 535-8206-01
der ihe playtiel X

-6530-00

: #2-5G X 142 HWH MS (Serr) 2¢ TE 316 (Qy: 2} (237-5937-02)

Coil nas a Diode {iN4004) (112-5003-00) positionad @ bol (bolow lugs opposite windings).

This agsembly js idantical to S00-6290-03 axnepd for the coil, lug & diode position.

2 INDIVIDUAL PART NAME QTY. SPI PART N°

5 Coil, 26-1200 (Nofe Lug Pasition) 1 090-5044-008

: Drawings ...

If replacing, nole position of coll before remaving. il

Take Note:

DOTS: The Switch Diode, IN4001, is not localed
on either VUK Assembiy (nor ."nc;'udeg); it’s located
on a Terminal Strip under the playfield near this

assembly. Sge Section 5, Gha;prer 2, Playfield

Terminal Sirips.., Page 108, lor more details, Q3

“liote Coil
“Pogition

For Securing Hardware,
see the Parts Table abave,
under the flem degirad.

Drawings for Major
Assemblies & Ramps




% Balrog (Motor & Gate) Individual Parte Only (ltems 1-26)
‘; , Parte Table {next page) for views on this and the next page.

! 2 Works in conjuntion with the Balrog Switch Gate Q22
- ; (above the playfield) shown next page. *

Q20

| I

Homs 7. 18, 23, 29 & 25
shown In the order of
assambly onte et 3 Shalt

ABOVE the Playtizid.

% ftoqt 18 shown with Broken
) Y View for ciarfly. See naxt
t } Page for complete piece.

Exploded

For Securing
. e Parts Tabie

L 1 g

i Broken View

i of Playfieit on tha naxt

Page, iindar the
Item dagired.

v "99§

1~
&
=
=
ro
»

Q2

Assembled o
H Malor Specificatlons: Sorfes
View 600B-5C for eqv.) 20v DO
{8-11) S0/60HZ10 RPH, Bi-Diractiona)

_”:2' Drawings for Major
? Assemblies & Ramps

(17




Balrog (Motor & Gate) (ltems 1-26) Continued
Parts Table below for views on this & prev. page.

N° INDIVIDUAL PART NAME QTY. 8P| PART N?

1  Motor Mounting Plate Bracket 1  535-3347-01
ftem 1 1s mr;-“dEd below the playfield by: #10 X /2" HWH (5K Zo. (Qly, 4) (237-3949-00)

(8.1}
2 180-6119-02
1 180-5119- 00

e with ¢ TNG001) (112-5001-60)

Mlcro Switch (Roller Actualer, Lite Force)
Micro Switch (Rolier Acwater)

ew
(12-17a/b) Reptacement of Bulp & Societ W N\
Rapiace only with same lype
Buity &mkelmwﬂﬂ,l.fﬂl‘o
Lo e,
specifically with the e
your game. The bUibs & sochels
are not aasity interchangeable,

For Securing
Hardwars, se2
tha Paris Table %
fieft), undar the

flam desired.

077-5003-00-30
112:5023-02

16b 2lug Laydown'Bayonet Socket, Modified
7h  LED {Red) Module Bayonet 12.8v 20-25mA

19 Switch Mounting Brackst 1 535-7948 01
Iten 19 is secured to llem 18by:  #8-32 X 1/4" HWH Swyg. (S} Zinc (Cty. 2) (237-5976-01)

Read Nole above regarding
Bulk 8 Socket Aeplacement, Assembled
View

(12-17a/b)

21 1-1/18" 1-Groove Plastic Post (Black) 2 550-5059-00
Item 21 is secured to ltlem 18by: #6-32 X 1% PFH (G, 1/per} (237-6510-01),
6 Washer (Qly, Uper @ Lop) (242-5001-00) and ern 26 ((Hy. 1/per @ op).

Drawings ...

Cec. 4

See revious page for the assembl g order of ltems 7, 18,,
24 & 25 onto Ham 3, Shafi, ABOVE the P.fsyﬂei'd - .

Fov Securlng
Hardwara, see the
H  Parts Talva atiove,
J under the jtem
desired,

Drawings- for l";flajor
Asgemblies & Ramps



Orthanc Tower, Up-Kicker and

Ball Trough (Up-Kicker Tra
Individual Pglbis( (Bﬁg. {ltems 'i‘-)IG)

Exploded
View
{4-10)

SEER e 2 B e

Plastic & Decal
replacements may
ditfer slichily fdesin,
cofor andior shape).

26-1200

e R AR Y I Ly D

For Securing Hardware,

) For Securing Hardware,
515-7307-00 the Parts T: 3
TRANSMITTER seemr .I'fefﬂ ;2?#23“

tr -00g

S a1
515-73068-00
RECEIVER

Exploded View
(N-13)

"+ sguImedq

8

For Individual i

¢ e
4  Up-Kicker (Frame) Goil Mntg. Bracket {1 535-9350-00
Hem 4 i secured below the playtleld by: #8 X 1/2" PRH AB {Zinc) (Qty. 4} (237-5101-00)

6 Coil, 26-1200 090-5044—00B

Coit has a Diode (1N4004) (112-5003-00} positioned & bot {below lugs opposite windings).

Drawings for Major
Assemblies & Ramps



Barad-dGr Tilting Tower individual Parts Only, (Hems 1-10)

Ne INDIVIDUAL PART NAME QTY. OPI PART N® N2 INDIVIDUAL PART NAME TY. 8Pl PART N®
1 Barad-cir Tower 1 G45-B082-00 | 3  Bracket, Top (Tit Mech.) 1 535-9365-00
tem 1 is secured to ltem 2 (@ top) by: Washer, 17 10X 5* OD X.042* Thick (Qty. 1} Item 3 i secured to ltorn 4 by: #5-32 X 2 PPH MS (Zinc) (Qiy. 1) (237-5513-00), Washer
50 -32 -0) {Whita Tofloa).15" ID X 392 OD X 05" Thick (Qty: 2, 1 aach autside bracke!) (242-5079-00)

i and #6-32 Nylon 8
sty Jiviele

it

top Nut (City. 1) (240.5005-00)
B TRbE B

St

Coit Retaining Bracket 4 35-5203-0
-82 X 174" PPH MS (Sms.) Zo, (Qty Ziper) (282-5300-00)

i T
Aoiel o _

For Securlng Hartware,
sea the Farts Tabie above, oo ity
urder ftem desirad, I
530-55

lem 8 (@ bol) by: #10-32 X 32" PH Thuss (Qhy. 1) (237-5985-00)

AT

500000~

Take Note:

DOTS: .The Coil Diode, 1N4004, Is
not locaied on this assembly {nor
incitded); ft's located on a Terminal
Strip under the playfield near this
assembly. See Saction 5, Chp. 2,
Playfield Terminal Sirips..., Fg. 108.

For Securing
Hardware,
s the Parts
Table above,

undar fam
dasired.

Drawings ...

)

Sec. 4

Expleded View
® (1-11)

V
Drawings for Major
Assemblies & Ramps




FETIGHITINIIGITTIIEFR R FAGATIBATIGRNNGIEGITIERTIS Y
The Lord of the Rings Playfield Figurines {Characters) Overview
. B - ) Barad-diir Tower

545-5082-00
See a e 89.

Balrog
£45-5083-00
See Page 87.

il o : }. P
Uruk-Hai Warrior & A Ringwraith
(no helmet, carrying head) {Dark Rider on Horse}
i bl L D 880-5068-00 880-5084-00
Gandalf the Gray+
(Alternate, Not Shovm) (riding Shadewfax}
880-5082-00 880-5078-00

* This game used elther Gandalf the Gray or the White and nelther can be Uruk-Hai Warrior

easily interchanged due to plastics, mounting and hardware.
Characler depictions in pho may'narrapw%amymrgams. (with helmet ony W
Pariz may change without natice due to bali-traps. 880-5070-00 o

A Aragormn
{ricling Horse)
880-5075-00

Scragned -10

o
o
$
Y

Palantir
Crystzl Ball 174" .
I idellled & threadel) A Uruk Hai Mauhur
516-7344-00
o No Modmocm {no helmet)
use! = . - - |
3 5456 Pippin ¥ 880-5068-00
2 880-5071-00 N _ Frodo ¥
= Hote: Individual Plastics (Seraenad & 880-5072-00
= 5-1/2" Cable Tle, Clear) are not availabie Indivickally,
(1Y use: 040-5001-02 ordering of kit is required. For alf pieces,
[/2) saw Playlleld - Plastics {Scresnad &
. Clear} & Decals, Fage 67.
' Screened -41 !
Scresned -19
& Clear -31 .
“Ceze(on oA, g o v Merry
28 (Botom) 880-5078-00 4 Gollum

E\w

880-5063-00

Owver Left Qver Right Slingshot
Stingshot Slingshot

&% 14 - |
& Clear -48/-50 ) R Over Right

Qver Left
Slingshot

Samwise A
880-5073-

Drawings for Major
Assemblies & Ramps




Down Post (Sword Ball Lock) Assembly, 500-6762-00 (ltems 1-9)
" When energized, the pinball is released to exit the Sword Ramp (Pg. 83).

Mylon
Plun
Ti[?‘ar { \

EHEL ; e
fretind : iy

o Coil Retaining Bracket 2 535-5203-03

ftam 2 Is sccured by: $8-32 X 1/4' PPH MS (Sems) Zine (Oty. 2/per) (232-5300-00)

e

- Gty 2
HEEsphr DDA 238955 -,
1 5157

TR T A S For Individusi fems use : Plunger {530-5316-00) & Nylen Tip (5330-6656-00)

: o P T e e i

7 (e SRR T e R DE6ha2501

: Ordating Note: It order the individual part(s) actually equired,
For Securing Hardware,
see the Farts Yable above,

> Coil Slesve ihru Coll |-

| Take Note:

U Coil Note: P Either -00B or -G0T can be used for ¢oll
replacements. B/T listad is praferable for easier diode
access & may differ on game.

| a._.._q- .
Item & Note: Early Production games had a different Flunger

I / Assembly and required a *flipper bushing” for & spacer. Some
O i srenrrazal) plunger tips may differ slightly but they aft work the same. If
Atsnature Slop & Shading Ring replacing with abova part, rermove flipper bushing, if applicable.

TLLLLLRATLTALLLLTLRRRITETR LRt i e R bR bR
30° Eject (S8aucer) Assembly, 500-8511-11 {ltems 1-8)
and Associated Part: See Parts Table below.
When energized, the pinball is kicked out of the Upper Right Orbit Saucer.

1500

N2 - INDIVIDUAL PART NAME QTY. 8P PART N2 N% INDIVIDUAL PART NAME QTY. SPI PART N

i Mounting Bracket 30° Bend (Frame} 1 535.8932-00
1 s sesured below the playfield by: #8 X 1/2" HWH AB (Zinc) (Cty. 2) (234-5101-00)

Drawings ...

%w
3 Coil, 26-1200
ol e  Dicde (114008

| ap-A_ Switch Assembly

Qec. 4

Q 1 9 For Securing Hardware, _
see the Parts Table above, B O
* iender the ftem desfred, i e . ‘g;‘g' (Ps% aiwerins
M A
11l ] ) Associaled Part, Switch Assembly.
Plunge SRy
e 26-1200
Cait Slesve 15 ng
twu Cail |_

0 0

s (O ¢ ATl T E"’"‘"f
; : {31 dection 4. Chapta
Drawings for Major 3 JiTieE Seclion 4, Chaptér.2

* . Assemblies & Ramps A EE Pége g]



Upper Mini-Playfield, Left & Center Wire Ramps, Individual Parts Only (Items 1-14)

5
- e Left
A A }“ Wire
b b |||l || Ramp
b Underthe ltem 2

playtield:

#5-32 Nylon Stop

Nut, 240-5102-00
and #8 Washer,

....... Asadm|sly
FeRrance Coly:
SOTRRTRT-0F

fnlo Back Panef;
§-32 X 1" HWH

¢ Above the F/F:
#6-32 X 1" PPH
PAS {Sems) Zinc,
232-5206-00 and #8
Washer, 17710 X 5"
OD X 042" Thick,
242.5015-00.

x  Gold Bracket,

535-9401-00 and
#8 Washer, 17°ID X 5" QD #4-32 X 378" PPH,
X 042" Thick, 242-5015-00, 232-5201-00 (2)
46-32 X 112" PPH, 232-5202-00 {ortio Screened Plastc

-1 Mot Shown}

e
F #6-32 Nylon Stop Mul, 240-5005-00,

g Lg. Washer, 13/64" 1D X 58" 0D .
h

X 062" Thick, 242-5038-00,

+ 17 X 14" Hex Spacer 26-32 Tap,
234-5008-06.

{-00)

a  Onthe Left Wood Rall: Rarmp Mounting
Bracker, 515-6308-00, #6 X 1.2 PTH A {2ire),
237-5600-00 (2), 1-32" X 1/4" Hex, Spacer #6-32 Tap,
234-5006-10 and #§-32 ¥ ¥/8" PPH MS (Sems) Zinc,
232-5201-00.

INDIVIDUAL PART NAME QY. SPI PART N°
Kit: Thick Plastics (Screened)-00 1 803-5001-80
Kit: Plastics {Screened) -5 1  803-5000-80

Kit: Decals {Screened) 23 1 802-5000-80
Node: rna':;mﬂ'uaﬂ'hfck?lasut {00}, Pastio {Cloar -45) and Dacal {:23) ara not available individually,
[

v 08§

ties {Scraeoad & Clear} & Dacats, Page 67,

-+ sBuimed(]

_ tom. 14 by: #6:32 >
(23520200 £-52 Nylan Stop Mol f
7 Micro Switch (High Form Fat Blade) 4  180-5057-00
nei;s 7 Is secured to ltem 6 by: #2656 X 122* HWH {Q.2pen7smrogiand S FH 0 fp K 4

.80-5011
180-5197-00

1

3 & 1)
ltems 8 £ 9 are secured to ftams 2 & 3 by: §3-56 X 1/2* HWH SerBlack (Gy. 2/per} {237-5837-02) i
ftgins 7 - 8: Swiches have Dioda 14604) (112-5003-00). Can bo replaced with {1N4ODT) (112-5001-01). Center Y
iieh Body Prol Wire

48-17

14par) (237 -5809-00 )

% Drawings for Major
| Assemblies & Ramps




Center, Right, Sword and Shooter Lane
Ramps Individual Parts Only {ltems 1-17)

a &8 X A8 Plaslic Spacer Gray, 254-5000-14,
fiften item 18 ~£3 Clgar Not Shown for clanity),

142" X 39" Plasic Spacer Gray, 254-5000-07, (iher? ¥em

18 -36 Claar Mol Shown for clanity).

b Omio flern 4: 124" X 378" Plaslic Spacer Gray, .
254-5000-02 and #4-40 X 28" PPH TF, 237-5979-00.

[ On the RL. Waod Raii: Ramp

Mounting Brackat, 515-6508-00,

26 X 1/2% PTH A {Zinc}, 237-5205-00

(2), 374" X 1/4" Hex Spacer #6-32
Cen{er Tap, 234-5008-04 and #6-32 X 38" 4

PPH MS (Sems) Zing, 232-5201-00.
Ramp d 172" X 38 Plastc Spacer  Jf

000-03.

Hem 2® . Gray, 2545

#6-32 Nylon Stop Nut,
240-5005-00,

{08 & 08)

Take Note: : e

®"R" indicales ltem noted is
secured with rivet(s) as listed.

N2 INDIVIDUAL PART NAME

For Figurines
(Oharaciergs{%.
see Page 90.

ted Canter Steel Ramp & Flap Assembly 1 515
Item 2 is secured through the playfield by: 28 Washer (Qty. 2) (242-5005-00) and

. #8-52 pylon Stap Nut (Qiy. 2) {240-5102-00}

For Individual llems use : Center Steel Ramp (Mo Parts) (515-7315.00) and Ramp Flap
Laft {§35-9389.00) and is secured by: A8 Rivafing Lock Washer (248-5000-00, Qty. 2) and
Rivat, 1/8* @ X 375" Lg. {249-5001-00, Qby,

ltems 1B (-24),
10, 11 & 14 also shown
separated for clatity.

Qhoo’rerl
Lane
Ramp

Wlndified, Part Htem 5
will differ. :
Front end is
nogded to

Drawings ...

1 1'80'5010-01 "

Cec. 4

cover Ramp
A LAAAY * AP TN ahove bottam
10 Micro Switch (Roller Actuator, Lite Force) 3 180-5119- 02 switen
_item t 2per) (237-5987-02)
s e ody Flai ' 5'535-6539-00.
120 Sw y. 1 515-6027-08 —ry
item 12 is sacured to Item 4 15ru em 8 (13) by #6-32 N. 5. Nt (Cty. 2) (240-5005-00)
For individual items use ; Stack Switch Radius Ena (180-5133-00), Washer 5167 For ihe
{242-5017-00), Rivet 1/8" @ X 316 (249-5001-00) and 1~ Round Tsrget (545-5455-08). secuting
 ltems 710 12: Switohes tave Jods :mmmﬂzmm) Canbam!acedmmmuaumzsaﬂr-ml hardwate
- 4:+'535-9393:0 on fhese
515 7341__ Ramps,
: gee the
: Paris Table
S ST e under ¥em
1. 165-5004-02 or Noles
L QPE-5216-01 -

g,
Py

Drawings for Major
- - Assemblies & Ramps




For Securing Hargwure, \

see the Farts Table irelow, .
under ltam desired,
Qty.2

Exploded Y

Back Panel {Front View) _
Individual Parts Only, (Items 1-14)

Parts Table & Back View on
continues on the next page.

View & details \\ \‘\
of this Back
Panel Trough

Agsembly on

frolled
Lamps

&
Gills

v "985

For Sactring Mardware,
sae the Parts Table baiow,
vnder lam dasired.

2
&
g,
o
o
77)

N2 INDIVIDUAL PART NAME Tv._op1 pART n° R

i Kl Plastics (Soreeniad) 1A "803-5000-8
Item 1A {-11) I8 secured by: #8-32 T-Nul (Cy. 2) {240-5101-00), 34" X 10° Plastic Spacer
Gray (Cly 2) (254-5000-07) and #8-32 x 11" HWH MS (Serr) Zine (Qty. 2) [237-5946-00)
Iltem 1A {-40) i5 secured by: #8-32 T-Nut (Qty. 2) (240-5101-00), 34~ X 30" Plastic Spacer
Gray [Qty. 2) {254-5000-07), 48 Washer (Qly. 2) (242-5005-00), #8-32 X 134" PPH M3 (Zing)
{Cty. 2) (237-5611-00) and #8-32 Nylkn Slop Nut (Qty. 2) (240-5102-00)

1B KH: Decals (Screened) noted 215,-25 | 802-5000-80

Nate: Incividual Plastics (-11 & -40) and Decals (820-8347-00, -6348-00. -15 & -25) ave not
availafie individually, ordering of kit Is required. For alf pleces, soo Playlield « Plastics
{Scregnad & Clear) & Decals, Fage 67,

1

Bagemily
LY Agierence
Tl
EH0-E7HE 00
\ f14-15)
Gl ?oﬁegera.lﬂgngraﬂon, i‘s”
Sech r 2, Page
N Biavtetd Wi, for dcaaile
Exploded View

For Securing Hardware,
se= the Paris Tabig halow,

820534800 neloced 1 Dita S
Includad In Decal Set.
See noie under item 18,

Ne
3  Mirror Mounting Bracket

INDIVIDUAL PART NAME

OTY. SPI PART N*
535-8397-00

1
ltem 3 Is securad ta ltem 2 by: #8-32 TFNut (Gly, 2) {240-5101.00) and 48-32 X 5/8° HWH
MS (Sem) Zino TF (Qty: 2) (237-5051.00)

Continued next Page 95 (Top) »

S, Drawings for Major
“Assemblies & Ramps



Back Panel (Back View) Continued individual Parts Onll‘;,. (Hems 1-14)
Paris Table and Front View on previous page.

INDIVIDUAL
N?  PART NAME QY. 8P| PART N¢

Hom

-' ' this Back

" 5L ug Staple.Dn.
Jayonet Socket . Pa;u:l Trough
W%,z%ﬁ . sy. og
e s h(Oifss S ie Page 97.
#555 Wedge Base
¢ Bulb (Greegn} 4 165
Rems & Canvephia wih §555 Wadge Bace Bulb {Cear) {185-5002-00) with
the usa of a Grean Lits Covar (345-5014-04). Graen i pralarrad.
: SRR N
= BalbHE eaig;%g} 6 bt .
11 B Claay 22%° 1 165-5004-00 G
i P o

13 Magnet Bracket 2 535-9396-00
Item 13 is secured o liem 2 by: #10-32 X 7/5* PPH MS (Semg)
Zine (Qty. 1iper} (232-5405-00)

‘or Saciting Hardware, sea
the Parts Table above,
undar ftem desired.

{11}

For Securing Hardware,
see the Parts Table above,
under ftem degired.

Exploded
iew
(I-14)

&
o)
3
P
a

Sec. 4

Transparant
Ring Cover
Bocal
820-6348-00
included in
Docal Set.

See nate ]
g s P sttt
hdeiails of . under flem desired.
this Magnelic Mirror Daca! Rea
Ring Assy. e
on Page 96.

Drawings for Major hapten2
Assemblies & Ramps Page 95

Fliaed .,



Magnetic Ring Assembly Individual Parts OnhT‘ {(Hems 1-7)
Located on the front of the Back Pane
{see Pages 94-95 for cnmpleie Back Panel Exploded Front & Back Views).

Asmimily

P #euwarn
Lk,

5505718410
(78

20 1/2-480'
Aliernate . 06

Front

9 ‘ RIH‘E Funnei (Plastic) 1 545 S008-00

item 2 Is secured o ltems 3 & 4 by: #6-22 X 14" HWH Swage (Ser} Zing (Ctw 2)
a7

Take Note:

®"R" indicates llem noted is
secured with rivet(s) as listad.

P r0eg

flams 6 & 7, see Section 5, Chapier 4,
Page 143, PCBs, for dotails.

For Securing Hardware, see
The Parts Taive above,
under flem desired.

=+ sguimel(]

Assembled
Rear
View (1)

Aszzembled
Front
View (1)

Drawmgs for Major
Assemblies & Ramps



Back Panel Trough Assembly Individual Parts Only (lfems 1-5)
Located on the rear of the Back Panel
(see Pages 94-95 for complete Back Panel Exploded Front & Back Views).

4 & 1 L i
O =/ Asmermbly
o Fefptenco
iy
SO0-67 3804
° {14
° —
Assembled
Reaar 0 View of the Back Panel Mounting Brackets [&
View o (535-8964-00) which secures this Back Panel o
{Ttam 2, Page 54) to the Pigyflaid

N2 INDIV:

IDUAL PART NAME
SRR v

e i
2  Wedge Base Socket (Cffset) 1 077-5029-00 |
ttem 2 is secured 10 ltem § by: #4-40 X 5/8" PPH MS (Sams) Zine (Gty. 1) (207-5832-00),  [;
Bik. Rbr. Fing, §/8° O.D. (Qly: 1) {545-5348-19) and #4-40 N, Stop Nul (Gty. 1} (240-5303-00) |

For Sgcuring Hardware,
sea the Parts Tabla above,
under llem degired.

(7
Q)
E

g
(]

Exploded
View
(I-5}

Sec. 4

For Sacuring Hardware,
220 Hie Parta Table above,
undar fiam dasired.

Drawings for Major
Assemblies & Ramps



pr *08g

** sguime.(]

\\WK ONLY OPTIONALNRY WIIUK ONLY OPTIONAL Z2¢
Ball Deflector Assemblies, 500-5788-021 Up/Down Post Assy., 500-6293-00
(Qty. 2) (Hems 1-8) 1 (items 1-9)

N2 INDIVIDUAL PART NAME OTY. 9PI PART N° « NS INDIY

1  Ball Deflector Coil Mounting Bracket 1 B35.6857-02
Mtem 1 is secured below the playfleld by: 8 X 1/2* HWH AB (Zinc) (Qlly 4) (234-5101-00)

Lt

“26

e by

3 Coi o
oll 4 Coil, 23-1100 (ORG)
Goil has & Diode (1N4004} (112-5003-01

BB GRS

00 STt
2] I??ﬁf

oT

o0 Washer, |

R
vailaife, ordarthe individual

 order the individual part(s) aclually required.

Take Note:

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

U Coll Note: L Either -00B or -00T can be
used for coit replacements. B/T listed is
preferabie for easier diode access & may
differ on game.

- Take Note:

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

SRR

Drawings for Major
Assemblies & Ramps
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Use the below Cofls Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox /O Power Driver Board
Detailed Wiring Diagram (/O Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram:

COILS DETAILED CHART TABLE

O 0 o 0
4 DUpD

g -08g

o o8dl

jEWBYOH

#1 | TROUGH UP-KICKER at YEL-VIO | J10-P4/5 [SWDC| BRN-BLK | J8-p1 |26-12000)]
24940 U
#2 |AUTO LAUNCH @ YEL-VIO | J10-PA/5 [50,DC| BRN-RED | Jg-pg 24940 U
# _|LEFTVUK e YELVIO | J10-P4/5 |50:0C| BRN-ORG | Js-pg [261200%
#_|TOP VUK o ng?er YELVIO | J10-P4/5 [50DC| BRN-VEL | Ja-ps |26:12000)
#5 |RIGHT VUK G5 | Driver | YEL-VIO |J10-P4/5 [50vBC| BRN-GRN | Ja.pg [26-12000
#6 [RING MAGNET %| VIO-YEL | J10-P3 [SOC| BRN-BLU | J3-P7 %ﬁﬂiﬁﬁﬂg_
#7 |RIGHTTOWER o7 YEL-VIO | J10-P4/5 [50DC| BRN-VIO | Ja.pg |23800
#8 |LOOP DIVERTER Qs GRY-YEL-3A | y10-p1/2 [50.DC| BRN-GRY | Ja-pg 72210800
; 2 O 7 i : e R T e B
g 0 Teter Oupan Board - ohrotion Ve y 3l ane Bl
*oTLEFTBUMPER 5] — [ YEL-VIO [ JT0-PA75 [50: O] - I [2o286 L
26-1200 U
#10 |RIGHT BUMPER ooy YEL-VIO | J10-P45 |50,Dc| BLU-RED | Js-p2 |26-1200 1)
#11 {BOTTOM BUMPER aft YEL-VIO | J10-P4/5 [svDC| BLU-ORG | Jo-pa |26:12000
PR T vo ErEmmm B £90-5044-007
#13 [ORBIT PIN : ats | power BRN J7-P1 |200C| BLU-GRN | Jo-P6 26-1200 9
Driver . #906 Builb
#14 |FLASH: HELMS DEEP RT LY ORG J6-P10 |60vDC| BLU-BLK | Jg-P7 | 512U

LEFT FLIPPER (50v RED/YEL) | @i5 P NELSe | 410-P1/2 |50DC| ORG-GRY | Jg-pg | 229000 |

BLU-YEL-3A | j10.p1/2 ORG-VIO | Jo.pe | 228000
_ N et i e

R EL I AR i
Drive Briver Pawer Li Power Ling P Drive Transigtor ! Cail GA-Turn
Transistor  Quput Board Cannaction Control Line Colar ar Bulb Type

23-800 O
#17 |LEFT SLINGSHOT o17 VIO-BAN o

2
#18 |RIGHT SLINGSHOT ol BRN J7-P1_j200DC| VIO-RED | J7-p3 23800 O
#19 |TOP SAUCER ats BRN J7Pt_|200DC| VIO-ORG | J7-P4 2512000
#20 |BALROG MOTOR RELAY 620 Pcl)’u?er BRN J7-P1_|200C| VIO-YEL | J7.pe | DCRelay
#21 |SWORD LOCK RELEASE 21 | priver BRN J7P1_ 24DC] VIO-GRN | J7-p7 271500 L)
#22 |BALROG MOTOR | o BRN J7-P1_|20,DC| vIO-BLU | J7-pg | Molor
#23 [FLASH: HELMS DEEP LT 23 oRG J6-P10 |20,DC| VIO-BLK | J7-pg | #5906 Buib

s ?‘%(

il I {: 34 s e i i 3 i -
Low Curient Coils Group 2 ° g e ControlLne Conmeh  SrEObTIRe
#25 |FLASH: POPS X3 025 ORG J6-P10 |200C| BLK-BRN | Jg-p1 |#906Bulb
#26 |[FLASH: RING | ORG J6-P10_|20,0C| BLK-RED | Je-pz |#906 Bulb
#27 |FLASH: BACK PANEL Q27 ORG J6-P10 |20.DC| BLK-ORG | J6-pg |#906Bub

NOTUSED: ;- | Vo ¥ LK:V]

' Power | : 7908 Red
FLASH: RINGWRAITH Driver ORG J6-P10 |20,DC| BLK-GRN | Jg-P5 | #308 Aed|
FLASH: SWORD T ORG J6-P10_[20DC| BLK-BLU | Je-Pg |08 Bulb |

~FLASH“DESTROY THERING ki ORG JEPT0 200 BLRVIO | JEF7 | HeoBuitr

FLASH: BALROG BLK-GRY

T

Auxiliary (UK ONLY) Diwer | Faygtline T Diiye Transistor

3: RiGH 2 ORG 2612001
on game.

AUX

6ie: % Either -00B or -00T can be used for coil replacements. B/T listed is pfefémb!e fbr easier dfodé ééééss & Jrnay oiffer




Chapter 1 of 4

Backbox Wiring

Backbox 1/0 Power Driver Board Detailed Wiring Dlagram .
““““““““““““““““““““““““““““ %] BLK: BRN (e @@@ B s

Partial View s i #6 Floch: Back
I/O Power Driver Board D B ;:Has:?am
520-5137-01 4§\ BLK-ORG = &% Panef Right
;d BLGYEL Mot Used

‘A

MGE
BLK-GRN. &V

y #29 Flash: Rt.
Rp. Ring Wraith

. ﬁ

Ro06 = '

o #30 Flash: BC Bi-Dlractional
NETTTRIE Sword Rty S

s

#M Flash: Da-
stroy The Ring

aLkvio ¥

57

I

pi |2
] o |
g 32

#Be
8 BLK-GRY w
{Oniofy)
5 QRG 20V DC LOW POWER J VIOBLU L ho
S BRN ZOV DC LOW POWER ™ ] BRH} L ve
#17 Left
2> VIO-BRN 25-800 Slingshat
#13 Right
3> VIO-RED 23800 L Skngshot
#19 Top
YIO-ORG 26-1700 |_Saucer
BL'ﬁ?r'ﬁ'HT : #20 Baliog
Transformer VIO-YEL Mator Retay Rev,
13v AC g
#21 Sword Lock
BRIDGE 20 N VIogRN___ [57-1500]. Rekase
#22 Balro 20v DC
TROLLED
CONTROLL Moto: oo / &
#23 Flash: O BD,|
RO Helm's Desp Ll
BLU-WHT
Transformes
mm%léll'."wns @' (IO-GRY)
+%6v DC #1 Troug
5] BRMBLK ] 26.12004 erocker oRED
&2 Aulo Prate
3| BRN-RED 24-040 [ Lawnch !
#3 Left
4) BRN-ORG 26-1200[ YUK
#4 Top

5) BRN-YEL 26-1200 YUK

#3 Right ’ FROM
5) BRN-GRN 26-1200]_VUK . MAGNET '}g?i,‘l:ﬂ;

: AH Colls 1@ dmles.

iote;
Some dicdes may pe focatad
Terminal Strips & nol on the oall Meedl]

=
Bl #6 Ring BLKDRMBLK (D€
T il 7) BRN-ELU iagnet e
Sl i oo 10 BD
‘o e Playfatd Tarmin 5 T 0 #7 Right
Fuse\s & Misc. mﬂ > ERN-VIO Tower
B, Fre peoon, G £ U f ALAALL } %3 Inner Loop 2 A
BRN-GRY 221080 Diverter (Aol ) GRY.YEL 5°r% !
#9 Left 'ER&H .
'15 BLU-BRN 26-1200_Bumper !  Low Power Eg
#10 Rignt v 0
pouren  [96-1500 Bumper _ %g
#11 Botlom )
4> BLU-ORG 26-1200 Bumper g _; .
12 mow o8 :
| BLUYEL Mot Used onf kEd )
#13 Orbit 20vDC 33 Q
BLU-GRN & % ' ﬁ
#14 Flash; 180 86, ;
BLU- ELK ko ﬁ*ﬁ"é@ ; @ Helm's Deep Rt. éE %
3 (& 's)

#15 Left

ORG-GRY | 2290 L_Fieper
fﬂm #16 Right

ORG-VIO 299600 Fipper

RED-YEL 50V DG HIGH POWER ™

-
-

Gec. 5

YEL-VIO 50V DC HIGH POWER "x

Backbox
Wiring



Backbox Board Layout Wiring Diagram

J4

EiFE 7 T TR

e
, 13 ONLY used if UK GAME O ericoro
. See Section §, Chaﬁterxi, (Aux. Driver Bd. Required) N &
Printed Circuit Boards (PCBs), i TaPS ™ Kit & installed, Tourna- IREEL] oS Rmga
i Pages 145-15 ment Serial Interface (TS1) Board e (-G8)
for UK & Special Application(s) reguired. ol
o ].?Xp 'g%ngstori n?ﬁgard if Printer Imeéfaccqag?rd , s
an (o) verview Ny, is used {see Sec. 5§, Chp. 3,
- Cabinet/Coin Door Wirtne ~ &R
regarding the use of J2 & J3. Dia_g;ram_. bétrogﬁigh}; rn:r-réri'm:‘r"}, . W wv .
J2 110 to under Playtield g8 [N
Connector for 19-LED P E2 fof o4l
Board {Rings).. ey e
i &9 [olgwa-t
TO DSPLAY CONTROL Move Conn., J2 to J4 on TSI Mg
ng?i fr{:rg -5‘;—' R éd_ iLfTuPS"'""' Kit instgllled, = ;o S
Pa] ne 3 Hl \ i 21_‘-:;11;01;:&1;2191 theﬁm_irq%n“%rét ~[% {Opt. CoinHeten
UNrec ram n .
ayfie - '\ ALERLLR ta J2 IO Board. |-
\ Mofe: If the Prinfer interface ‘ég N =
Board is used, the Dot Dispfay =l N =
or Tournament Wiring must be mgg - -
3 disconnected from J2 andior J3. "3=§ 4 X
2 &9 5
'; = X BRM-CEY.
- : :
~p
SOUND . g%
TN il T
B?ARD I RED.WHT 150 AC @iz [ a0
WATMEL) . RED By AT | 3ol L BULGRN,
20-5300-00 RED Bv AT o £y ] W mer Ty
— @ GRY.wiTT Gno; |2 8- @ z H :E BRGVIO
R — ) S 19.0. §) Eﬁr >
5s.7 SRV U2 :§ GRY_GRN 15vAC Ly @ Q gz -
N gow WHT-RED 16vac] Lozt 1ol 3¢ [~ I
Ds-d&gﬁ;ﬂ_‘__, wgg BLU-WHT 13v AC o oS YEL +30v
o33 Salii oS ef Lol
CE w2 S| deish
GND BLE & ﬂﬁ 4] >3 |7 LK [G5H
Toe m ¥ BLKZ2vAC
5
e
s iy
: 5%
=|Printer
Hfaudie /0 POWER i
DRIVER BOARD
- 520-5137-01
o I
nE J14
EE"’ G.l's FROM
@27 mAnsroRmEr
iT-vEl 1| °%
Cabinet & * Board -ﬁm_é; 3 ‘o0 o' J13
Playfield 1 ° IQ ;fP s cm.t'.r'n'wguav;
[CFaTesaxzi]
W = = T} EX [
L, R 3 £:0 8 B I3 z o
CN4 to S y f7 o ool aloly * atomaEde
Speaker(s) g ensurothe "Red Line" i u
& sidooft bibon cable . ;
Q g B R e Bt Y I L L IR LI e e T
E ofany Dual 0 ; FROM GPU-SOUND
Connactor. :
RED RED
‘A iom ) "eleleladohl® B ’
SEEEDE §5 i &l
= XAfrmr, Dlaoioe = iefElE O i
ko = gﬂ tsl S]] e]= ‘-i—l-
p 3 YEL-BLK -{igv H = aa
O T DISPLAY |:i GRY-YEL -96vDC . R 5@;.«_ B 12 S
& REViPS [T g KEY (P-3) : RIERON GABLE RIBEON CABLE
EM o 10 POWER o[ H*mew ‘ J2 M
BLK{BND - oy (ELISHDY :
g WHT COM.I0vAC g‘ z SUPPLY BD % ‘.g._gg;'ﬂ)m :
- ~ - W N
o %Sn 520-5138-00 :gm : DISPLAY CONTROLLER BD.
) e B vio-vEC wsevoc ; 520-5055-03
. [ : Located behind the Dot Matrix Display
' J3
s
a 2 ]
&
L n
5 .. Backbox

Wiring




Chapter 2 of 4
Playfield Wiring

General lllumination Circuit Detailed Wiring Diagram

| ot ¥iesnng o spamstme e | io pORTDlal \iew L RELA

520-5137-01

20v DC >

=
=
=

206
TAHCT272
Data

Above
G.1. In Light Reflecior on
Lt. Ratumn Lans Mastle,

AN EE N
(TTTITITO R

K Transistor | _
RELAY '
DRIVER |

YEL {7

3.). 5.7v AC General
YEL INPOT Hlumination
YEL FROM {G.1.) Bulbs
LIPS XFRM (5.7v AC)
)]
YEL-WHT) , SLO%‘L% Fuses
ELWHT FZ7 F26 F25 F24

5.7v AC

Primary
Secondary

YEL-WHT

PRME S v sy |14
60H T50VA CLASS 130FPBO 18] 9 8 7 6 & 4 3 2 1
) |J |

J15-P§ to J15-P1 nguse F24)
() = BRN.WHT to WHT-BRN
Location: Back Panef X8

WHT-ERN

VIOLET ©
GREEN ©

YELLOW ™
BRN-WHT ©
WHT-VIO >

-

[
¢

J15-P7 to J15-P2 {Fuse F25)
) = YEL to WHT-YEL
Location: Lower Playfield X7 +
Spotiights Above X2
WHT-YEL

Circuit s @
2 ~3
LYEL PN | M | #2

e fie

2 ea.
#555 Bulh

)
*

J15-PB o J15-P3 (Fuse F26)
© =GR o W R it Playfelc X2
) ar Miadie 13y
oeatom ¢ ﬂJS Cain Door }x}g- (Euro X3}
WHT-GRN

YEL-WHT
=2
Below: Localed at the top of the P/F, Circuit g @
rear view of the Back Panei. 3 o g
GRN #t
§ Connector

_ J15-P9 to M15-P4 (Fuse F27)
"= VIO to WHT-VIO
Locafion: Upper Playfield X10

WHT-VIO B

Circuit@ @ a‘“,:
VIO 4 #1 | #2 H

« G.i. Bulb quantities may change during production,

8-L" -

% This Edge i “Top of Playheld. Bottom Assemblles Nof Shown for diarity.

B
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SWITCH

Playfield Switch Wiring Diagram g9 eoouy  DRIVE ~ CN5
5] e 9 D ibde T?l:gelsm DRIVE  Wire & Transistor ﬂ
R i [ o GRN-BRN Q1™
GRN-RED Q2| ,
GRN-ORG )
‘ GRN-YEL 5
Swieh 4 GREN-BLK a
il; Bwitch 9 Switch 41 Swilch 49 Switch 57
Feva “’E&ﬁf“ ] H/T._H_l H/L.__ﬂ H/m GRN-BLU ;
[lt.li‘o‘;lgﬁ? i S\mt:;fhuK = L. Vm Bumper Oul?ane GRN-V'O 8
SBwi itch 10 i Switch 42 Switch 50 Switch 88
o L, [, GRN-GRY o
ath Inner Righ
Cain Slot Sland-Up Loap | Bumpsr ] T —— p—
Swiich 3 Switch 11 Switch 43 | Switch 51 ) nBoa

- .

-0 B I—I/ s s b
6th % [ [Ball Troug Left Botlom l
Gain Sigf_| #1(efty | LL Top Lane Bumper
Switch 4 Swich 12 Switch 20 Bwitch 25 Switch 36 Switch 44 Ewitch 52 Bwitch BD

. . vy s ' L v o Hﬂ-—-r—l
Right 4-Bal Ri‘gh Balrag I Mini PE l Middle [ Righl
Caln Slot Trough #2 Orbit Low Hit LR, Top Lane Spinner Clu:?ane

Switch 53

#* Fulura
Expanslon

WHT-BRN U400
WHT-RED U400

WHT-ORG U400

LVC E
9
8
7
8
5
3
2

Swilch & Switch 13 Swatch 2 Switch 29 Switch 37 Switch 45 Swilch 61
Conter Coin 4-Bal R“‘l Left ight Spot Rigiit WHT'YEL U400
. | slotspBA L | Trough#3 | |  OrbltHi - Palantr 1 | Orbit L =
T |SWIhG  |SWch 14 [Swich 22 [SWIch30 1o SWilch & - |SWilN 48 [OWRCH 54 |Switch 62 WH-GRN U401
S | ol LS| | W | JHT-BLY U401
Coin famp i ucar
o §[switch7  “T[Buwiich 48 © [Bwitch23  [Swich 31 - [Swiich 39+ |Swiich 47 © [Switch 88 ] WHT-VIO U401
5 -~ g
h= -1 T M T l—i/ l—wl/ l—a/ n—u/ -——/ -—/
Eg. st x| Jedsisacd | " g Balrog Left Raump o | Toumamlelnt! WHT-GRY U401
*Wi Coin Siok | ing Opto Ramp Targe Open Enter Madge Start Wire & IC |
SBwitch 8 Swilch 16 Swilch 24 Bwitch 32 Switch 40 Bwitch 48 | Switch 56 i ROW SWITCH PIN
T . Jn—-/ -y Jn—n/ ") g s ; Switch RETURN  pETURN CN7
Rt. Button Shooler Right Balrog Laft Ramp Back Pl geturnﬁ:ﬁ
WKONLY | Lane ] Ramp Made Closed | Made I Trough | Bob Tt ; T A
. , T e e S T ST e
plagﬁeid I‘amp er'ng Dlagl'am J13-Pin 1015 Power Oul for + 18y DC i BLUE ]
[ gﬁdo ] D inde the Display Powar Supply Bd at CN1-Pin 6. DB L | 44
. " . . o n
Cinder the piayPARon Trvand S o Gioce Bosres ind vk on s ascomaoe!  Forgpey M Tamea o~ B Blose YEL-BRN U17
9
YEL-RED U1,
u1s .
, U4,
Lamp 1 Lamp 2 Lzmp 3 Lamp 4 Lamp s Lanp 6 Lamp 7 Lamp 8 5
I'Ti_”l 1 Ei”[?heel[ g e @ 'Ei“i 4
{K JEEP K {(E}EP KELEIP KEE (P} gine Two Towsrs oftheking | | Shoot Again
Lamp 9 Lamp 10 Lamp 11 Lamp 12 Lamp 13 Lamp 14 Lamp 15 Lamp 16 Ui ,
Pippin ] Wamy Sam Aranom Frodo Gandall Lenoles Gk Wire & IC a—

L]

Lamp 17 Lamp 18 Lamp 19 Lamp 20 Lamp 21 Lamp 22 Lamp 23 Lamp 24 COLUMN LAMP PIN
j- BRc’fVE DRIVE )13
Boromir Mystary Frado Arow | | Destroy Ri Mote Stert Patenil Palontir Globe | | spen ] SesrEg e .
Lamp 25 Lamp 26 Lamp 27 Lamp 28 Lamp 28 Lamp 30 Lamp 34 Lamp 32 Iﬁeturn u :
Transiator
j_ L‘j . Z_”—‘m e '“E LF 8 ?—* ﬁ—ﬁ s ﬁ—ﬂ—l i LAMP
Pippin Arow qlths Elves Extra Ball Ring Multiball £l0 Pginls. Light Special | Y Ring Frenzy 2X Scarng ROW RETURN J1 2

L4

g

:
:

J16-Pins 9-15

Lamp 33 Lamp 34 Lamp 35 Lamp 36 Lamp 37 Lamp 38 Larp 39 Larmp 46 RETURN Wire & Transistor PIN
Logales .Mf:m Hanﬁr?im Dt Ring Rarm)| %ﬂ‘ Rir Gandalf Amewl |Lo C;‘a‘r:: Rin Dwngﬁ Ri cmt;sﬁl R ED“ B RN Q33,T
ing, ! [l
Lamp 41 Lamp 42 Lamp 43 Lamp 44 Lamp 45 Lamp 46 Lamp 47 Lamp 48 RED'BLK 034 2
. 1w 8 ﬁ*“] o - RED-ORG Q35| ,
o el Aurrerer Extra Bl i Karry Arvgw | | Chobis Man Al DwafRing | | Orgit & R RED-YEL Q36
E-: 2 Lamp 49 Lamp 50 amp oo Lamp 52 Lamp 53 @ Lamp 54 Lamp 55 @ Lamp 58 - 4
s e ey o b  samad S U-bKN u‘s {
U'l Aragom Armow, Ig:sla D\%arfﬂin .El Ri Lotk Langs Tovied F‘E;;er l 5.
v Lamp 56 Lamp 5 Lamp 6¢ Larnp 61 Lamp €2 RED-ELU Q38 s
3 ot iomc: | e "misai ] “@ i RED-VIO Q39 ,
-3 Al L. B k] L. 8 Dga, .

C57 Lamp &5 Lamp 66 Lamp €7 Lamp 68 Lamp 69 Lamp 70 RED'GRY Q40 6
E... shiott T 1 ‘Shoos Shiot RED-WHT Q41 1
= Lane 22 Leme 83 Lana #4 Lanes 25 Lana #7 e
. Lamp 75 Lamp 77 Lamp 78 Lamp 79 Lamp 80 RED Q42 1
: ﬁ—“—l 4 "@mﬂ—l : ’@ﬁ”—l S From /O Pwr. N/C

War wilh Shafob tho ment Buon Bulton_ Driver Board w— 12
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Playfield Terminal Sttips, Fuses & Misc. Wiring Descriptions & Locations

Explanaiion:
All Switch, Lamp & Coil assemblies require
- diodes. Some diodes are Jocated under the
playfield on Terminal Strips or Diode Boards
and not on the assemblies. The Switch and
Lamp Matrix Grids also note which Switch or
Lamp has a diode on a Terminal Strip (nofed
by "DOTS" meaning: "Diode On Terminal
Strip") or on a Diode Board (noted by "DODB"
meaning: "Diode On Diode Board"}.

Pleasn Nata: Tt Strisfs), Diods Boardfs) ancior Fus Iscaliang sho
wase il mm’ﬁf% ama ":%ﬂ:ﬁj ey & SHOUD, Bottom of Playfield
S

" e All fuses are réted: Shown as if lean-

3A 250v Slo-Blo . fng up against the
Do Not Over-Fus & H

LOWER R
FLIPPE

Legend:

S = Switch Matrix Number {Below P/F Only)
L =Lamp Matrix Number (Betow FP/F Only}
Q =Cojl/Flash (see Page 101)

DTS /TS =(Diode ) Terminal Strips (A-E)

M e e I ﬁ%_
B RG-]
g K [ SRRRED
g s 5
L2 WHT-BRN
LOTR Pivdsal Lot Finball
30 RIGHT 25 RIE P
Yol — YRS Forminn —EHIER.
Sirp Sirp
RGH .BRN
s RN PE! T
5
3 E WHT-BLU WEEI
e o -
o off =gr=
i O D LOTR Pinbalt
| d Jumpsr for Flast
Gl [Oftgl G Q25 Pops X3
e R
LACK
: NO DIODE
© REQUIRED
' o--ﬁ -t {JUBIPER)
.. Ie RANGE
ﬁ E34 0‘ J\ —

o

YEL-Vi
HHN A

See the Pink Pages, Playfield - General
Parts & Switches (Below) (Pg. 66) for
Terminal Strips, Diodes, Fuses and Fuse
Holders Part Numbers,

=
&
&
-
=
O
0
Q
@
h




2-Flipper Circuit Wiring Diagram

GRY-YEL

GRY-ORG

6 RIGHT
FLIPPER

GRY-RED

GRY-BRN

LEFT
© FLIPPER

The Qutside LEFT FLIPPER BUTTON located on the Cabinst

operates the Left Flipper.

The Outside RIGHT FLIPPER

BUTTON located on the Cabinet operates the Right Flipper.

N.O. Ko DEBIEATED N.O.\-’ BESATED
SWITCH
DS-3 DS-1
RIGHT LEFT
E s g\' o%?égﬁ'r
N.GC. DES%cT%rEn N.c. T pepicareo Technical Overview
Ds-4 Ds-2 Our Flipper System
uses one supply voltage
BLK 9 (50v DC) for both kick &
(GROUND)  N.G.= Normally Glosed hold. Once the Game
N.O. = Normally Open CPU detects a Flipper

[300060000000000

2
0000000084

1 RED-YEL 50V OC 1

g8

s ]
390000000

The 34 250v Sio-Blo Fuses
R el |
S66 PIOVIOUS Pt or Tt Coil Wrap: YEL-YEL ORG-VIO
LO
3ASLOBLO ) L RIGHT
(Located under Prayhistd) FLIPPER
RED-YEL VDG 4~ , BLU-YEL 22-900 COolt,
Coil Wrap: YEL-YEL
3A SLO-BLO 'igg'E R
{Located under Playfisld) FLIPPER
RED-YEL 50V DG~ . oo | N

Cabinet Switch closure
(during game play) it
applies a 40msec pulse
to the gate of the Flipper
Drive Transistor (STP-
20N10L). 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 1rmsec every
12msecs for the duration
of the hold ¢ycle.

The E.O0.S. (End-Of-
Stroke) Switch serves
the same function as
before as it prevents
foldback when the play-
er has the flipper ener-
gized to capture balls.
The E.O.S. Switch is a
normally closed switch
which opens approxi-

TatEly— 1 e —WheEr e
flipper is energized. The
Game CPU will detect a
switch closure if the flip-
per bat is forced back by
a high velocity shot or
rebound on the playfield

and will apply ancther

40msec pulse of
- 50vDC1iothe
’ coil.
Playfield
Witing



Chapter G of 4
Cabinet Wiring

Teansformer Power Wiring Dlagram

........ IFMI m __1FMZ J7
ON/OFF: — 18v AC
"i"‘ | BLK SLK 1 _ 3 2 —
LINE | .
FILTER ! ) FOR LOGIC
SR | L e [ K- — e O O
»- 70 BRIDGE 3
RF1 bl L —j 8 omn
= e GRY 4 19 AC 3 e
Il BLULWHT . 13v AC
| m-—K] 3 8 |
| < i FOR 18v DG
b - R | g
BLU-WHT 13v AG g
P e i 1 i g
k] g, ] WHT-RED , evAC |- 1 o
WHT . FOR 20v DG 2
e~ T — COILS . T
TO BRIDGE 2 —
DOMESTIC WHT-RED s 18w AC 7 | o
- CONFIGURATION g
= 13 - BEC Ty 2
= GROUND FOR +5v DG 9
. - } Domestic = WHT 115V AC | (0610
Tnfl. = BLU 220V AC BvAC T0 BRIDGE 21 2
14 4 —
{Njautral
LINE M
e BLIGYEL ] ARVAC 7]
11 IGRN {fo (E)arth Ground] ( | 24v AC ggvﬂm
VARt SERVICE QUTLET | YEL-BLK 5 . :l | Zois
130V {Dromestic / International) 2t AG i
275V T oy ki Sonice Cuter HOT {L)oad ORG v BRIDGE 1
sﬁﬂBlo Fuzse BLC 12 48v AC 2
Intt. = BRN 220V AC
Imsa,anﬂs%l\?- Domestic = BLK 415V AC N1
Sio-glo Fuse WHT-GRN 2 a8y AC 1
' DISPLAY
WHT POWER
< 1 3 SUPPLY
BOARD
BLK-RED 5 100 ac L~
@@ ® | [coNns __tRM3__ 14 o
i — ’ 1 & PR - g
W210J0 s . g
i—l w
115VOLTS YEL 2 2 FOR %
_— | GENERAL <
VELAWHT - ILLUMJNATION z
- 4 4 (Gl.s) g
] L~ e 4
e ] S
EXPORT/ HIGH 8 I 2
LINE VOLTAGE BLK = o~ <
230218/206 YOLTS _'® @'
1F1i= 54250V SLO BLO @ @ x
1vi= 276V VARISTOR _@ 1FId LOCATED IN THE BACKBOX g
— L o
BLU WHT &
w
E £
120V AC
" BEK =) 2
1S O@ @}] < :
BLU BLK
1D @ &) ® 1
@ é} i o] .
®@® @ ® @) ; ]
206 VOLTS 218 VOLTS E s%@%ﬁg —E a
e} LT W STRIER, iz il
Fi=0ASLOBLO | SFT x NE; 165-5011-01 =
1¥1= 130V VARISTOR [/ . SFIRF0T0-5075.00 - oFt E 2
- & | T NG BLK i O
=D | dq
| war ] FLUORESCENT TUBE g z
g F20T42C!
:I : RED g SPI N 165-5051.02 WHT 5
Z I
o
1001105 VOLTS I

Cabinet
Wiring




Cabinet / Coin Door Wiring Diagram : CrwZHD Bp. MONO SPEAKERS X3

PLUKE
R T T
g 0.
SW RETURN & 1>—m. N o e e I . D BPEAKER (3F2)
0. TOURNI e T
BUTION %,__ :
| * [RY 5th Caln Slal
swhsTuRn 7] G WHTVIO 4 MO 'z -] HTVI0 o - Puturs Use y BACKBOX RT
START i SPEAKER fsP2)
BUTTON 1
— 1
SWRETURN G| 3H—WHTBLU L NO ( 3 [P WHTBLY_ g~y Lofi Coin Siol ;
: |
(
LS. Bill Ac CABRNET BOT.
SWRETURN S| £yl WHT-GRN ] (5 | WHT-GRN o ConterCon e | ! SPEAKER (5P%)
sweETurRNa| gy WHTYEL g Qo | WHIVEL o 7 RuftConSt | |
Glh Coln Siot ]
SWRETURN S| 7Y —EHT-ORG & 1 D WRT-ORG oy ! i e
I T[Sl lwmem s i ] 1 e
| ] Al e y i V3 DRVR B0 22 RED
CPUISHD BO. fom Al Abeve Switches ] 710 424 1
wCNS ¥ E Nomally Opan {N.0.) ; JDDRVRED 78 VIO-GRY |
swoRVET| 8Y—onhkVi0 L 4 1|
swoRivE 1] 9 GRIBRN 4 1p from GNS-P1 (Sw. Drive 1} GRN-BRN !
L . 1
BLK ' GRN 1 v
BLK [ < P i THE PRINTER
o = ! = £ SR RESERELY
@ BLK . . . B | ! GROUND 00 BLi |é N
v 1 HE-T +5¥ DC
CAUSNE BD, " a) | Bk - 1 ﬁi‘ *1“'2\.“ Bgc 22 ReD
¥ CNe Y smery Protect AR PORTALS | VO DRVRED 82 GRY-RED
12 BLK-RED - SERVICE |
% oRv-bLk MO el | arv-BLK BUTTONS |
—r | 3
o 1 & 10> ® 0@ secmTEST/ |
0. BNTER: BLACK |
‘ GRY-VIO ob- GRY-VIO N | 8u !
L *
O, TTESRT.SREEN |
K GRY-BLU dsd GRY-BLY 5& :
7 GRY-GRN A : nO. BUTTON 1
RIGHT FLIFFER i \
& §gElTTCN & BRY-ORG 4! )
LEFT FLIPPER I
L -eBUTION L GRY-BRN 4! !
N.O. i ] G.l. )
DEDICATED WHT-GRN | A, YEL-WHT
SWITCHES s ac 5 DI 2_ VEL Lﬁps i
8 4 P com | i ot
A TS A — DOCR : i
| 2 Exira Cablnst Eurfuns for the

Jrmmmmmm e —————— e = JOFWRORVRED. | ! Post Save™Feature are used. The Left But. i

1 h i fon operates the Laft Oudlane Ball Defleclor, §

i [ TeaLp - " i | Go% Delacitn. ot bultont pichad foneier

! ! H £ Bal r. Bo S pus! ogether §

: :' INTERLDCK SWITCH DUI?\I'EWBE ! gg& %SQ‘:)%%@( E : ; oparate the Canter Up/Down Posi, h bul-

i Normally Open -1 ¥ JIT ¥ ! ' : tons‘_locahed undear the FI?..W Buttons.

[ REDYYHT 16V AG AMP CONNECTOR TO ) A = -

I | 20vDC 7 $ BiLL ACCEPTOR (DA} Lo

[ I

P} CcolLs | no- DK gy M5V AC LINE P

| i Common = WHT YOLTAGE i |

[ , WHTRED 167 AC [ D ——AC) et oione Lo

! i : ™ DIQDE SP1 PART o, Lo

: : Normally Open - 2 v iy T12:6001-00 P

: I BLKYEL 4vaC [, 8 E.i | 2

i 50v DS ; ﬂ o ACNSA | i

11 COIS . CPUSNDBD. | |

: L e AL, WORT | |

' BLIYEL SV AC SWRET 5 b T

L SO - » o | PRINTER INTERFAGE OPTIONAL

L] — T T T TTTTTTTTOTEEmEsmESRLL—— I

{ FOR USE ONLY IN GPISND B0. | NC. Cable Wiing Hamess SPI Part N&;

{ | SENTINEL COIN DOOR “¥oiry ¥ i ey INTERFACE BOARD | | 36540800

| ] roSeNTRGL cOMMESH. ). — I RS-232 Printer Interface Board SPI Part Ni:

I WIRNME CONFIZLRATION WILL WHT-ORG I - ’

: VARY ACCORDING TO COUNTRY 3 T 7 y Saseeee0

. 4 - 2 : Connection Motes: PRINTER BOARD

1 5 WHT-RED 3 ¢ _nt

i L %] " | i 11O DRVR BD JMe-3: _orgare [

i A CNA A A CNT & {11 +1z2vDe [omgmep 15,
vell R C1301N%, BO, CRIVSND ED. Uy iaLnes 2Bomi Loy |}
P KEY o vony vewy | {yoDRVRBD 30 A
S | e D i i praTReNT | By |—poReE L

T T-YEL WHTER H ¥ e
<) 5 [ YT ) A | | |VODRVRBD J3o AI2A IRBIHK7
L) %BEQ_ 5 3 | : PRNTR CLK DN&R BO. M: :
S e GRN-BRN 1} O DRVR BD J2-90: o
o T 4 ! PRNTR ENABLE —oRYRED |,
= EEY- | £y B LA A CNS & : LB (o
5 (SRYGRN Kl BLK(GND)  cAusND o, {1 | HODRVREBD 93 —SENWHL 14

SENTINEL SW2 o 1 PRNTR BUSY M_ K4 H
® INTERFACE MU |14 [epows 1y —ERN 20V bg I TR b
5:%%’3%%1 SW4 _115_ —— — — : 1/0 DRVR BD H§-7: SR f g
[ ]
. . T o . VoPwRDRVRED. | I 8V DC e 00
COIN DOOR;
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Chapfer 4 of 4

Printed Circuit Boards (PCBs)

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic

As light from the Transmitter LEDA1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v 1o 1.5v)
which is applied to the Gate (G) of Q1 (Fot 2N5460) turning Q1 off. When Q1 is held off, no current flows through
~Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on,
which acts as a CLOSED SWITCH._The LED2 (Trans/Rec) Circuit operates identical as the LED1 Gircuit.

B o e el e s 2 o o o W e e L o ot T o o e A

| ettt [ it e
E *%"’ CN1 : lil CN1 E

S 1 —— ]
' ) [ 1
' » ! . + 1 | WHTHOXX
' Rep | 2| | (Switch Rowa
‘ i E Retum+) 1y
! R1 L —> TLRH1S0P Qz '
: 180 © ‘ ZN3806 i
1 1 :
i i ;
I LED1<7 —o . ]
{ TLRH1EOP &/  ——f> : :
{ | 1
i | ' '
: R2 ! c 3 | WHT/XXX §
' 180 Q i ~ (Switch Row!
i 1 Retum+}
1 | 1
: T i
1
| LERZ 7 =2 2N3906 i
i BLK I R6 < H
: i 1 : 0KQ | 2| GRNOOC i

| A Switch Cal/
. 520-5173-00 | 520-5174-00 — brves |
| GND Transmitter _E Receiver ¥ = Emitting Light ;
Trough Up-Kicker Dual OPTO Boards Component Layout & Parts

520-5173-00 (TRANS) Boards Actual Size £20-5174-00 (REC)
{Screened Text Prlnted} La
P REG

S

Front Side Back Side Back Side Front Side
(LEDs & 2-Pin Connector) {Solder f Surface Mounts) (Sofder f Surface Mounts) (LEDs & 3-Pin Connector)

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 515-0173-00 Dual-QPTQ Trans. Bd. Assy. PCB Assy. {with all items 1-5?
— 1 520-5173-00 Dual-OPTO Trans. Board PCB Ass¥é with [tems 1-3 only}
o1 1 045-5111-02 CN1 S 2X, 156" Rt, Angle @esosiz) CONN.
02 2 165-5352-00 LED1, LED2 LED TLRH180P (Ultra Brliq%“ Red)
03 2 121-5067-00 R1, R2 180 Q 1/8W Chip Res. (CRCW)
04 3 530-5308-02 nfa OPTO PCB Bragss Tube Spacer
05 3 545-5518-00 nfa o T Part QPTQ PCB Rubber Grommet

1 515-0174-00 Dual-OPTC Rec. Bd. Assy. epiacemmeri. Fart: PGB Assy. {(with all items 1-9{
— 1 520-5174-00 Dual-OPTO Rec, Board LED TLRH180P PCB Assgh with Items 1-7 only)
] 1 045-5111-03 CN1 {T1-3/4 GaAlAs) 3X, 156" Rt. Angle gzs.eu&oam Cofin.
02 2 165-5052-00 LED 1, LED 2 SP1 Part Ne: LED TLRH180P (Ulfra Br_i{ght Red
03 2 110-5006-00 Q1, Q3 165-5052-00 2N5460, Transistor (P-FET SOT-23)
04 2 110-0086-04 Q2,04 2N3906, Transistor
a5 2 121-5082-00 R1, R4 10M §2 1/8W Chip Res. (CRCW
06 2 121-5083-00 R2, RG 4.7K Q 1/8W Chip Res. (CRC
o7 2 121-5011-00 R3, R6 10K © 1/8W Chip Res. {CRCW)
08 3 530-5308-32 nfa QFTO PCB Brass Tube Spacer
09 3 OPTO PCB Rubber Grommet

545.5518-00 nla

Printed Circuit
Boards (PCBs)
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o
o
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OPTO Troubleshooting

1. Volt Meter Test (indicates normal operating condition):

A. OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the
LED1 Clreuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read
approximately 0.8 - 1.2v DC. The LED2 Circuit operates the same.

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the
LED1 Circult (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side}. 1t should read -
approximately 0.0 - 0.1v DC. The LED2 Circuit operates the same.

2. Oscilloscope Test {indicates normal operating condition):

is. A — 15y A. OPEN OPTO {(Light Falling on LED) = SWITCH OPEN. Place Scope lead
Fig. e at Pin-1 of OPTQ Rec. Board with Scope Grounded (see Schematic). The
: gpope should display a STEADY +5v as shown in Fig. A, Wave Form
jagram.

i ——————— o
:

Fig. B — ™ B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The
0 o0 Scope should display a PULSE STREAM indicating Q2 has switched "On"

. st bead porcd as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse.

3. Bench Test (See Fig. C):

Fig. C
Please Note: To perform this test you must use a spare & o
560Q Pull-Up Resistor, SPI N% 121-5047-00 5500

Disconnect the OPTO Transmitter / Receiver Board +5 ZH
from tha circuit. Connect one side of a 56802 Pull-Up

Rasistor to Pin-1 of the OPTO Receiver Bd. and the 0PTO gz %10 +5y
other side of the resistor to a 5v DC source. Connect Trans, % o OPER
Pin-2 to GND. Connect a +5v DC source to Pin-1 of the 2

Transmitter & GND to Pin-2. Align with the Receiver G 0H sl BlockeD  Ov
OPTO approx. 3" distance. Using your Voli-Meter or an =

Oscilloscope, monitor Pin-1 while BLOCKING and
UNBLOCKING the BEAM from the Trans. The output will
be approx. +5v DC when the BEAM IS NOT BLOCKED
and approx. Ov when the BEAM IS BLOCKED.

Trough Dual OPTO Boards Alignment / Test for LEDI

When a working OPTO is installed and connected in a ?ame, the transmitter should light (LEDT Jower & LED2
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the haif-way
position restfn%on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 {See
Fig. 1). Testing oniy LED1: With the game in Switch Test Mode, litting the Trough Plunger with a fingertip should
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page} for a
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam.

W

I

Lift

plu}r:gell(-

i i g to chec
View facing trough (with play- A

field in Sergviee gosiﬁon 21 )g swrls*hc:wis
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Sectional view from right (Fig. 2a & 2b)

Rec. Trans.
Fig. 2a Qide Fig. 2b Side

LED 2 n LED 2

Light Path

|

LED1 {Note LED 1 LED1
| alignmeant) I

Trough Dual OPTO Boards Alignment / Test for LED2

When a working OPTO is installed and connected in a game, the transmitter should light (LED1 lower & LED2
upper) when the power is swilched on, With the playfield in Service Position #1 (playfield lifted up in the half-way
position resting on the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See
F}g. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL
TEOUGH. With the game in Switch Test Mode, litting the Trough Plunger with a finger tip should biock the BEARM
on LED? and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of the Light
Path (note alignment) and what happens as a "double-stacked” ball scenario breaks the light beam.

Pinbal

Fig. 3a Fig. 3b
P — | .
Rec.
| _ Bide
1" _f'_ - 1 LED 2 [

Ught Path

|

LED % {Note LED 1 LED 1
| alignment) ]

e—

plunget
to check
switch as
shown.

I M P O RTANT

if replacement of LED is required, insure that is mounted correctly ( |
before and after soldering (See Fig. 4a /4b).

Fig. 4b
Incorrect Position
EHE

Fi - 4& Ry
Correct Position %g¥%%
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Dot Matrix Display / Display Controller Bd. Combined Display Connections

BLK
RED J3
CN3-Pin 26| BUSY STAT 3 | CN3-Pin 25
STAT 2 STAT 1 T
STAT O NOT USED (]
RESET STROBE O
DATQ 7 DATA 6 (13]
DATA 5 DATA 4 -
DATA 1 DATA @ 3 1D
SWITCHS8 | SWITCH 7 28
SWITCHSG | SWITCH 5 ‘E %
SWITCH4 ; SWITCH 3 ol
SWITCH2 | SWITCH 1 oS
CN3-Pin 2| NOT USED | NOT USED |CN3-Fin 1 D
5‘ Dot Matrix Display
ey Explained
ON1-Pin 14 gggbﬁgD gET %SED CN1-Pin 13 § The display utilizes a Micro-
GROUND PIX%L$£§ Processor Control Board
GROUND ~[COL. LATCH RIBBON CABLE mounted in piggyback fashion
; J2 to the Dot Matrix Display (128 X
GROUND JROW CLOCK :
GROUND | ROW DATA 32) Driver Board. The purpose
CN1-Pin 2] GROUND | DISPLAY ENABLE | G 1-Ein 1 behind this board is to provide
more information to the
operator as well as displaying
graphics tothe player.
The board is controlled by a
6809E Micro processor and its
ersonality ROM (Unique to
P2-Pin 14| NOT USED | NOT USED |P2-Fin 13 g ?he Gamng). It recesivesq Data,
ggggmg FS'I }I‘E(RC Eé“\gﬁ o Reset & Clock Information from
the CPU/Sound Board via the
GROUND [coL LaTcr| R'BPON CABLE m fibbon cable and sends back
ggggmg ';%‘%%g%ﬁ %g multiple Status and Busy
P2-Pin 2 GROUND__ | DISPLAYENABLE | P2-Pin 1 2. ?,;9;‘3'3 Lo i’? ,? ,': Er?:]'s, s o
— communication betwesen the
o uw CPU and the Display Controlier
VIO-YEL 5 +68v DG x 8 Board. The Drivers for the rows
BLU H2v DO sw and columns are proylded onb
RED < 7 4—_—;W o surface mounted integrated
— < 6 A = circuits_on _the Dot Matrix
A 5 BND Display Driver Board.
YEL GND P1 = :
— 49 KEY 2
3 Q
GRY-YEL 2 ] -98v DC
YEL-BLK 1 -110v DC
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Display Power Supply Board Schematic
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ITEM QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
T3 PREass By Powersuly o R
&3 lmmen oo
U [ 15500310 [N MY AUk Ay, HEo LY 2N
04 9 045-5015-07 CN1 ' 7PKK156E (PINS=KEY)
as 1 £45-5015-08 CN2 BPKK 156 (PIN3=KEY}
06 2 112-5003-09 b1, D2 1N4004, Diode_
A 5 A b 1228, S0 s
@ 1 phem o uleas, Lo e
10 - - . , D
11 ; 200-5882:{1) g ;1 gﬁs;: (gﬁT’SA} S.B. Fuse
15 3 R 0600 Q1 MPSADZ, Transistor )
14 1 110-0082-00 Q2 MPSA42, Transistor
15 2 110-0101-0 Q3, Q5 MJE15030, Transistor
16 2 535-5000-11 Q3. Q4 Heatsinks - AAVID #563002
}ig % %gg-ggg?-gg gg' 81 ﬁgigz )I‘EES'?SS" Pg’tH Scrow
49 1 110-0103-00 Qd’ MJIE15021, Transistor
21 BRI e BT Res
21 12-5060- , 5.
22 3 121-5038-00 R4, R5, R10 15K & 1/2W Res. (R9: NS)
23 P 124.5059-00 R6, R7 330K Q 1/2W Res.
24 1 121-5062-00 R8 2K Q 5W Res.
P 3 LE-EGE-0 ey RO




Display Controller Board Schematic
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Display Controller Board Schematic
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Display Controller Board Component Layout & Paris

X WG 02 aNS Mg ERRY
"HIHLND 'dSid
0¥02.L2Z

uog

ITEM QTyY PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffad)
— 1 520-5055-03 Display Controller Bd. (FCC FEB98) Rev. E June 2001 Completa PCB Assernbl
01 1 045-5015-26 J1 13-Pin, Dual row .1” Hdr. %onn HDR2X13
02 1 045-5015-02 Jz 7-Pin, Dual Row . 1 Hdr. Conn HOR2XT
03 1 045-5015-03 J3 3-Pin, PKK156B Connecter
04 1 J4 6-P|n GP10Q)
05 7 C35-C39, 040, C41 01uF, 50y Cap, 103-0805-X7R
08 20 C21, C24, C28-C32, £33, 034 C42 C43 C44 C45, C46 SMT 0.1uF, 50v Cap. 104-0805
C47, C48, C49, C50, C53 (7 i
2 C28, C27 SMT 0.22uF, 50v Cap. 224-1206-Z5U
21 C1i-C12, C13-C18, C20, C23, C52 SMT 470pF 50v Cap. 471-0805
2 019 C25 100
1 165-5039-00 B 3:4 DII-PFUSER RED
4 R16 R18 (#1215 OQ 110W Resistor 0805
1 nfa RESET DO NOT STUFF
2 R1i1, R13 SMT 1K £2 1/10W Reasistor 0805
1 RS SMT 1M £2 1/10W Resistor 0805
5 R1, R2, R3, R7 {ff: &) SMT 10K ©2 1A10W Resistor 0805
e R21, R22-R29 ‘ SMT 33 & 1/10W Resistor 0805
1 R20 SMT 100 £ 1/10W Resistor 0805
2 R3, R15 SMT 100K Q2 1/10W Resistor 0805
1 RS SMT 180 €2 1/10WW Resistor 0B0S
3 R10, R12, R14 SMT 220 &2 1/10W Resistor 0805
1 1 T4HCTOAD (741.504)
1 ' Uz T4LS245DW
1 100-0189-01 U3 (40-Pin Socket, 077-X) " MCBB0SE
1 100-5044-00 U4 XCOS72XL, Int. Xilinx®
oo 2 (See Pg. DR. @ Table) US (ROMO) 135 hithh (32-Pin, IC Dip Socket, 077-5217-00} 4MB ROM 270040 {(M27C401-100)
q N | W rd
g 1 100-5045-00 us KGTOBDBC1D-GBSS, Int. Samsung 0464
: 1 Uo 74HGCT245D
1 1 U1 LM3940IMP-3.3
‘e 1 RE&N1 S8MHZRSN (8Mhz) Crystal
2 nfa FB1. FB2 Fetrite Bead, FRO370
0 FID1-3 FIDTP50M

S80d

If a part is required where a part number is not provided, call Technicat Support (see back of cover).
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1/0 Power Driver Board Theory of Operation

5v Supply:
An A(g voltage of approximately 9v comes into the board at [J17-(1-4)] this AC voitage is then fuli-wave rectified

by bridge BRDG 21 and fittered by Capacitor €208. The resulting voltage is 11v DC which is inserted into a linear
voltage regulator for the output of 5v DC. This 5v regulated voltage can be adjusted by potentiometer R116 tha
voltage should be set to 5.00v. Besides powering the ¥O Board the regulated 5 voits supplies power to the CPU/
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these
devices comes off the QO Board on [J16-(4-8)].

+5v, +20v, +50v, +18v, & +12v LED Indicators: DGR T P
These DC voltages are derived on the VO Board by o LED S— SUPPLY VOLTAGE
rectification and fittering. Each has a LED indicating that L2 +5
power is being supplied to each of thess voltage sources. L200 +20v
The -12v supply comes from the same transformer winding
as the +12v thus it does not have a LED indicator. L201 +50v
1202 +18v
= Note that the +50v & +20v power sources are turned off 1202 +12v

by the Interlock Switches when the Coin Door is OPEN.

Reset Circuitry:
The I/O will reset in three (3) cases:

1. The CPU is in reset. The CPU's reset signal is fed into the /O through connector J1 and forces
the I/Q into resat.

2, The 5v su%:ly has fallen below 4.75v.

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6

must be toggling once every §0ms 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 O Board. If this LED is not lit either the S5v DC is below 4.75v or the
CPU/Sound Board is holding the IO in reset. If the LED is flashing this means that the watchdog is not being
feed by the CPU/Sound Board and ihe IO 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. Tesipolnt B!ankf%g is the
actual reset signal on the IO Board. A low voltage indicates that it is in reset this will turn off all Sclenoid (i oif)
Drivers, Flash Lamps, Lamp Matrix Drivers, Auxiliary Outputs and Flipper Oulputs. A high voltage indicates that it

- is out of reset and normal operation can take place. :

Address Decoding: .
All Address decoding is done by two 74LS138’s (U204 & U205) (3 of 8 decoder). Both of these must be in
operation for the /O Board to function properly.

Solencid (Coil) Drivers & Flash Lamps:

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer
driving 8 drivers. J8 & J9 congist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one
end of a clipJead to test point FET TPL1 and then the other to the corresponding gate resistor R1-R16 (see Note
1). This will apply 3.4v to the gate of the MOSFET Transistor thus switching it on. J7 & J6 each are a bank ot 8
low side driver for driving lamps or other lowser current sclenoids (coifs). They use a Bipolar Power Transistor
‘}1P12AL; ‘;\fhlﬁh 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. s R1 controls Q1, R2 controis Q2, et celera...

Auxlliary In & Qut:
J2-8 CMOS Qutpuis sometimes used for a printer interface.
J3-8 CMOS Inputs general purpose inputs.

Lamp Matrix:

J12 has 10 low side drivers for the lamp strobes which consist of 19NO6L MOSFETS. Only one lamp strobe
should be low at any time. Again the scanning of the lamp strobes keeps the /O from resetiing. J13 has 8 high
side drivers with each having a status indicator. All the status indicators are logically 'OR’ed together and fed back
to the CPU/Sound Beard. The status can identify open loads (for example :gfen famp filaments or intermittent
connections) and short circuits. These drivers are also short-circuit protected.

General lllumination {(G.L.) Lights: '
J15 has 6v AC switched on & off by a reiay on the /O Board. The relay is controlied by Q200 which supplies
power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AG source.
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1/0 Power Driver Board Schematic (Sheet | of 5)
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1/0 Power Driver Board 8chematic (Sheet 1 of 5)

I L

i0Le
t SOLB  (4-4Dt
:gtg - SOLA  (4-10)
z H SOLC  (4-4D
e WESET (2-4A,3-48,1~1D)
4 — FLLP  (4-4D)
: b DB-D? (2=4R,3-4E,4—48]
H
H {1 JG)
g D288 RIS l)
: o+ A azs @9 D|
. 1H4148 828
i 3 J6
D@3 R25 =
£ I oy, a2e S
§ 14148 820 : |j
3
4 D21B R27 2 5 Js
e -
. o Yo o
s LU N4 148 & J6
3 P4 D21 =
= i o} RZE =
Aiop Foagfs I~ ASA aze PR
Tl } agle _5 v
Bl C il IN$148 G620
T3 f z
15|50 F SRIHE 0212 Rz9 L 8 Jg
ST g R 5T Ly AAA — w29
SN B S T 1
18D __n BG4 1He 148 528
HeT273 @25-g32 = TIP12Z
§ p213 30 =
n S — e 200 i
¥ s20
‘ INt118 | | FLASH LAP DRIVERS C
; B214 A3l =
t » AN o
E 1864148 E2@
1 p21s Raz 1
¥ -
i Tt AVATA  § l/“z
E IN4148 620 R2B8-A215 = 22K |\1
' @
x =4 =
b 2
E |
i L04 CURRENT SOLENOIDS
; (T 5)
i :  J7
H
: 0208 R17 ')
§ [ AN a7 i J7
t 1M1148 62@ hl B|
: ! +J7
U3 : Dﬁl RLE - o= ©
J D — )
K 1H4148 €28 ﬁ 5 KEY
1q |
20 b0z s = s J7
33 B (e d
4 520
sn 1H4148 ﬁ > 17
gg p2e3? n2e L
sq (3, — A aze (B J;-:) -
(3 P 1M4148 620 ﬁ
E 17-g24 = TIP122
: L—T TATATE azt
3 iH4148 628 ﬁ 18 J?
i pzec R22 L
4 B VY az2
; 1H4148 G2e ﬁ
; b2DE R23 =
: D 023
i 14148 626 ‘\j'
H Sehamatic Bet [N
7
! oze F24 = Sheet 1 of 5
i % VW Y r20e-nz07 = 23K 024 e
¥ 1N4148 529 h Fj_ 1D E IJr:r: -
3 = SP11/Q Power Driver Board
: SP1 Part N&:_520-5137-01
i Prepared By: CES Inc. editad By: SPinc.
. X - 237 = -

PCés

Qee. 5




1/0 Power Driver Board Schematic ({Sheet 2 of 5)
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1/0 Power Driver Bosrd 8chematic (Sheet 2 of 5)
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1/0 Power Driver Board Schematic (8heet 3 of 5)
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1/0 Power Driver Board Schematic (8heet 3 of 5)
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I/0 Power Driver Board 8chematic {8heet 4 of 5)
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1/0 Power Driver Board Schematic (Sheet 4 of 5)
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1/0 Power Driver Board 8chematic (2heet 5 of 6)
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1/0 Power Driver Board Schematic {(8heet & of 5)
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I/0 Power Driver Board Parts
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O Power Driver Board
BHD-G1 BRDG2, BRDG3, BR
01502 'C3-C86, &7, C8, Co-C

82;, C30, C201, C202, C203

Cap
c%s C36, £37, ©38, C39, C40, C41, c42 043 G4s,
0, (238, G239, C240, C241, G242

DESCRIPTION

Complete PCB Assembly

100u!f St Lytic Cep.
6 00v, ramic

4700uF 35y, Radial Lytic
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SOGOUF Jnv_Radial Lytic ggp
1000F, b5y, hadlal

0.1uF, {104), Cal

o Cap

0212>021§ czaé:-czs? C243-C246 {0204 T2171: NS} 470pF, (471), Ax|a| Cap.
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Q1>N6

Q17>Q24 Q25-0232
Q33>Q42"

Q20

0
Ri1>R8 H9>F116 3200>H207. R208>RA215
R17>R24, 3

H33>R42 R236

R49, R57-R61 9253 nzse R270 (R252: NS
Eso}nse R255, R271, BR300

Rasistors on Solder Sida @ J2-Ping: 1-3 & b-9
E??4R§§bﬂs4 RS6, R8s, R100, R102, R104

R115
B116

B117, R272 )

B216, R218

R217 i
'R219, R245>R251, R254, R302 (F228>Re35: NS
R261 RJ62, R263. R264. R265, R266, R267, RIE6B
RELA

TPL1, TPL3 .
HE; Uz, U3, U4, Us, U18, U201, U206 (U200 NEY
U210

1
H:]Ig. Ui, U2, U13, 14, U415, 016, 17

019
U203 (U202 NS
0204, U205

U209
BLANKING, RESET

0.01uR,

106), 100v Cap.

G4y, 100y, Cap.

1 N414£ Diode

1N4004, Diode
Fuse I

7A 250w S B. Fuse
S.B.E

44 25
10PKK 156
12PKK156

9PKK156
30.64.4020 (s
12PKK156
10:84-4060 (6-

1P

Ba 000 (9
EeTian
22NE10L STR

ov S.B. Fus
20- Pin 0.1 Dual How feader -

Pin MOLEX)
-Pin MOLEX)
9-Pin MOLEX

JIFFUSER L

Transistor

TIP122
19MNOBL STP Transistor

ON3904, Transist

o,

22K Q 114W Fles
620

T -
B ﬁquqh

Test Points

mm§£a‘>
[ la]
0o
=
A~
=
1)
&

WY R
L264D0241020K He[ay
Pog% Wire (24ga.) Loops

(NS = Not Stuffed)



Your Notes

:G "0es

390d

= Boards {PCBs)




CPU/8ound Board I1 {with ATMEL Processor} Theory of Operation

CPU Section:

The CPU is a 68BO9SE (U209) with up to 8 MBytes of CPU Code Space (U210). The CPU code is bank selected
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1)
Battery Pack which has a TEST POINT (TP): VBATT to check the battery voltage status. The write protected area
consists of 512 Bytes used for storing game settings. This section of RAM can only be written 1o when the coin
door is open. The Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL
1213. When this memory protect signal is low writes to the protected RAM area are prohibited, Address decoding
for the system is accomplished by one PAL U213 and one 1-0f-8 decoder U214.

A watchdog is used to monitor the CPU and the 5v supply. If the Sv supply is below 4.75 the watchdog will hold
the CPU/Sound Board & VO Board in resei. 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 /O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU’s reset line is buffered by
Q10 and fed over to the WO through CN1. An |/O Strobe Signalis fed through CN1-15 and is used to notify the /O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (3) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of swiiches. The Swilch Return Signals are fed into CN7 [SWITCH ROWS] and are highly fiftered
and compared to a 2.5v reference voltage. The Switch Refurn Volftage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanenily pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be fow at any time. CN6 [DEDICATED
SWITCH iN] is a Dedicated Bank of Input Switches. Switches connecled to CNB are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:
The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate

input and Quiput Busses. Data going out to the controller comes from the CPU’s Data Bus through U201 and

ontc CN8-Pins 11-18. Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202 -
for input to the CPW’s Data Bus. Two control signals that go out to the Plasma Controller are PRES [TP17:
PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobs]. The Plasma Reset is software controtlable through
U216/B and also has a test point "Plasma Reset". The Plasma Strobe Signai to the controller is generated from
U216/A and is used fo faich data into the Plasma Gontroller.

Other Test Points (TP): .
TP 7:E'& TP5: Q- The CPU signals for both 68BOSE processors. Should be at 2Mhz with Q leading E by

500 nsec. TP2: P0.TP3: P1. TP4: P2. TP20: (near U402). TP8: (near U218). TP1:+3.3V.
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CPU/Sound Board !l {with ATMEL Processor) Schematic (Sheet | of 4)
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CPU/8ound Board It (with ATMEL Processor) 8chematic (Sheet 2 of 4)
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CPU/8ound Board 1 (with ATMEL Processor) Schematic (Sheet 3 of 4)

J | | l I G | E |

u s

RI%C ,
[, e WP A H Ny
a Y 2 1 N
L*.?...vcc ﬁ : N
%“-GND AS ! N
i% a I
N T ) Al ¢ R
et A N
2 03 Al . N
vl £l gg Al E :.
#HS? Ald H K
[2.65]  E#[T B8 22 i 2 |
ROMCSH _ 24 e i . - o .
| noos T fe
- ) 8
y =
A *
i
&3] e .
) LA
{2,H3] BSEL }EB:_
fae N
i
i
i
T '1
12 Seha el
5s P K R4l
E"# HusCLK +§_V 330 Egg 3 £
BESFTHE. . 13 | 14 1
v = bt = :
e o L | NN
4AHC _E'E 73 Xl
u2isR R310 s -
RO 4 S 2 7Y QE::X L S
POUT g lo @ ,.%v T
+5v = - TR wael .
e &6 haani I
en TAARCTId = _—
m Taxt Palni
3 U216A —O PLASMA_RESET
. v g2 D ols....FEIR
¢ L g

CLK +5Y

5g90d

Printed Circuit
Boards (PCBs)




CPU/Sound Board Il {(with ATMEL Processor) Schematic (Sheet 3 of 4)
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CPU/8ound Board Il (with ATMEL Processor) Schematic (Sheet 4 of 4)
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CPU/8ound Board 11 {with ATMEL Processor) Schematic (Sheet 4 of 4)
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CPU/8ound Board 11 (with ATMEL Processor) Component Layout

Test Poinie (TP):

[3,64]

<VBATT

8!%/3!2%(
«JP [3 H5]
<~PLASMA_RESET

TPI7: [ 3, H1]
«<FIRQ TPi2:(3,D2]

«~GND
<82 RESET (23]
SwW200

_— N [AY
HTAHCT ~g

o

Jus]
M2FCO400112F1 =
TWOIGE ROM A

11 :l?‘Cﬂ.dﬂrleIE Fl

G "983

WOICE RO 2

STERN PINBALL ING.
CPU / SOUKD BOARD

MZrCO40aHzFI
VEHCE ROM 3

WMATCOANG-1ZF 3
VOICE ROM 4

REV A

LEDs
<1201 / L200
[ .J-5]&[3,l'l-2]

(.IGND

«Q B8] 2, 05)
«F TPT:{2,C51
P2, P1, PO

P4, TP3, TP2: [ 2, D5

U402 TP20:[1,J2)

JP3 [1,65]
«JP2 [164]
<219  TPE:[2 H4]
<LEDI (2G5)
:gﬁg 13 L8]
«JP4 [t E3]
=JITAG J2 3,04

)?;LINX [ !
<LED2 [2,15]
«+3.3V TPL[2}5]

< OND_SIGNAL

< AQL & AOR
TPA6; [1, C-1]
P16 TP [ 1, D41

Actual Board Size
14,677 XB8,125°

Printed Circuit
Boards (PCBs)



Serface Moambs (SHT) ars Bot Hitad.
Resistors / Transistors*

X
o
2=
o
(V]
u
»
o
fim
=
]
rd
o
=
w1
o

Miscefaneous

RERNBe&e

Digdes )
& LEDs'
Lot L g T
QAN — D
[T TN CEN N T T )

CPU/8ound H Board (with Atmel Processor) Parts
PART NUMBER REF-DESIGNATOR

aTy

[ =T=]
YO0 o [0 b b e sk il ko

P NP Y-y
[ {+]

%NN&—'N#—‘W

~

<

[=]

1
1

l'fa rt is reguired w
’pa Tech. Sugport

Printed Circuit
Boards (PCBs)

§20-5300-00
045-5015-06
045-5015-07
045-5013-00
045-5014-01

045-5015-00
045-5015-01

125-5029-00
125-5031-00

{25-5017-00

125-5028-00
125-5037-00

T10-0065-00

See Pg. DR, © Table
See P PR. © Table
See Pg, DR‘ 0 Tab[e

100-0064-00
100-5023-00

124-5002-00
‘1I 24-5001-00

181 "5002-00
535~5000-10
545-5685,00

3

i

arespact number is not provided,

CPU/Sound 1l Board (with Atmel Processor)
JFr’q‘lé JP2, JPS JEr4
ey Pin-
Ndkering
CN4 Key Pln -5)
Cﬁg {Key Pin-2)
CN7 {Key Pm-d}
8[\16 Key Pin-5,
CN8
529, G37, G51
C48, C50 C75, C80
C221-Cobg

e S PR R Gl B o o b"”"
C2 , C40G>C407, 04441 (5.

8430 C431, C433 (near U403, U404)

35
073 079, G107, C114C7a, 077, O NG)
G109, 1121\,.”62 __;|G4 !‘*,J.,

€409’
M?GCSQ €108, 0115 ey
G31

czob:-cms C216-0220, ©229, G230, C247>C254,
CO5R=CoR, C2B4=CoT1 (Cenim 0207, CAUR HS)

C30 428
042'7 C429, C436-C441 0443 C445-C451

01 NS)

c411 gffaz yerd Lc"ft?g %420 C424, G434, G435

C410,C112, €13, G415, Ca17.CA13, 0425,(}426
>|53 2-!02>D1055b403rr” 105, i““p?\?g'.

0200 B201

D400-0407

LED1, LED2, L2006, L.201 o

R310, R315, R316 11300, Pzt 1, 315, fi14, Q475 NS)
R107, R111 (H103 NS:

28 H15.H234>H241 R278~>R286, Rd12

R16 R17 iRoE.

R41 411

R21 ham:ﬁzza R242, 3243 R400

R105, R224>H228, R244 h260>|=t267 R296-R299,

R301-R3086, R413, R43 i 7Y L e

RO, R14, R104 (7100 wav

R110

R108, R287=R294

Re2 Rod

322%1:{233 R295, R4t4>R422 (f;
TR [

Ri05, R109 (7187, S50
R4013H408 H423>Fl430

R4gg, R435, A43€, R508

HI12 NG}

208

02, 3509
R465. R466, RA70
R423, R437, RM1>R459 R462>H464 R468, R469,
H4?6>g47b R504>R507, R

8108
0414

U7
U21D 32 Piry, IC Socket, 0775217- 00
U21"3 U36 U37 (32-Pin, IC Socket, 077-5217-00)

o1
U212 Sza -Pin, IC D:}: Socket, OF 7~ 520.9-00)
uzos (43—1Fém IC Scocket, 07 7-5209-00

21

U202 U204, U205, 1Li208, U207, U208, U403 UAD4 i M
uzof, U203

U407’

U214

U211 Test Point Wire (24ga,) Loops:
U406 VBATT, GND (nearc:N?),

U413 GND near cg}, D trear 200,
U219 GND_SIGMN (na.arU405)
1405

VB Test Point Pads:

VR TP1>TFP5, TE7, TP8, TP11,

TP12, TPA6, TP17, TP20 '

21 {over U101, U102)

BA’I(1 [e-P(gLDEF{ (Always rggg{qc? ah' 3 Size AA 1.5v Celis, w;rh new ones, when required)

(see back of caver).

¢53 <"- 13 c_-..fe.

DESCRIPTION

Complete PCB Assembly
3-Pin Jumper & 2-Pin Covar
6-Pin, 6PKK156

8-Pin, Headler

7-Pin, 7PKK156

7-Pin. Header

9-Pin, 9PKK156

10-Pin, 01 Header
10-Pin, T0PKK156

12-Pin, 12PKK1 56
20-Prn 0.1 Header

0. 1uF (104), Axlal Cer Cap
22 e NS

7.0 al Lyllc Cap.
T0UF 1év Backai Tant. ap.
10uF, 25v-35v, Hadual Lylic Cap.
100u'F 25y, Radial bytic Cap.
6v, Radial Lytic Gap.

22u|f 25v Radial L{tlc Cap.
350uF; 25V, Radial ap
470uF, 25 Radial Lyhc ap.
470p|=' {@71), Cer. Cép.

1000uF, 16v, Radial Lytic Cap.
SMT .1uF Ci
SMT 10uF Cap.
SMT 4YBF Cap.
SMT 10 nF Cap

1N4004, D
1N581? Dtode
1N4148, Diode

LED T1-3/4 DiFFUSER LED
?% J1um ar Res 1-Stripa)
1KQ !4W Hes

1.5K Q2 1/4W Res.

2K O 1/4W Res.

AK O 1/4W Res.

JKEG 1!4W Res.

0K €2 1/4W Res.

1/4W Res.
I4W Res.

10RO

2
3
4
1
22
3

U)
ﬁﬂﬁﬁﬂ
=T

s
SM Res
SMT 100K Q Hes
2N3904, Transistor
ATMEL, AT21H46008
ATMEL AT493V1614
ms.mx@ XCO57
EPROM Sound (27512
MB EPROM CPU Gam

8 B EPROW Voice 1-4{M£700400I %2

6264/MS62256 (MS6264A) (28- Pln)
68B0ZE {40-Pin
T4AHCT /4 (14- m)
T4HMC245 5(
7’4HCT27 (20~Pm)
EEM-F'm]
16-Pi

n
2t e
3.3v Watc dog, DS1223 (3-Pin
5.0v Watchdog, DS1232 (8- Pln
3.8v Volt. Regilator LT1 in)
3.3v Voli. Hegulator LT3 086 { -Ptn)
-5v Regulator, LM7905C

+5v Hegulator LM?BOSCT
LM339

TDA1 5 3 8 F]'ln)

TDA2030. e

40MHz Clock PLE 5GQ33008

iE:Jtp Swgch dB—Pos , (KSDO8H Black)
errit

Heat Sink (AAVID 531102

Push-Button Switch (B3F: 000)

PAL1GVBQ mel‘rammed}

(NS = Not Stuffed)

oot




Playfield Switch Single OPTO Transmitter & Receiver Boards Schematic

1 '

1 2 /"1’ 1 R1 2 : B 2PRKISE
% —tli m (Z:IZJISQIJG
J'!-B 2 TLRH1{BOP . 2 C
' ZPRKI5E
Single OPTO Transmitter Single OPTO Receiver

515-7307-00 515-7308-00

'Iilag'field Switch S'ihgle OPTIO- Trans. & "'F'lec-;”.l'?oards .Cb.r.nponer.m.i' l..ag_t;uf & “Paris

= =
g
237-0236-00 5 520-5231—0') g
REV.—A g o
- 385 28
wo 7758
8205 TE - =E
L1 -5 omi . m o
[ | =) REV.—A i =]
S w 257-0237-00 r 4 u
515-7307-00 (TRANS) 915-7308-00 {(REC)
) »
= b=
O O ﬁE O .I O £E
in®? il
35 5
*m
&S &
L ] a @
QaTy PART NUMBER REF-DESIGNATOR DESCRIP‘IION
1 913-7307-00 Single OPTO Trans. Bd. Assy. PCB Assy. (with all ltems 1-5?
1 520.5230-00 Single OPTO Trans. Board PCB Ass wﬂh Items 1-3 only)
1 (045-5111-02 J1 2X, . 6-60-5020) CONN.
1 165-5052-09 Li LED TLRH180P Ulﬁra 8right Red
1 121-5067-00 R1 SMT 180 Q 1/8 Chip Res. (CRC
r 2 530 (17 ni= ! ORF RSB
[ ® U 3 245-5518-00 n/a — OPTO PCB Rubber Grommet
g 1 515.7308-00 Single OPTO Rec. Bd. Assy.| || Replacement Part: @ pGaAssy. (with all items 1- 9)
. 1 520-5231-00 Single OPTO Rec. Board LED TERH13CP F'CB Ass)h with [tams 1-7 only)
I3 1 045-5111-02 J1 {T1-3/4 GaAlAs) t. Angle ¢ zsao-soan:- Coann,
v 1 165-5052-00 L1 SPI Part N LED TLREBOP (Uttra Bright Redg
1 110-5008-00 o1 . ) 165-5052-00 2N3906, Transistor {P-FET SOT-23)
- 1 110-0086-00 Q2 2N5460 Transistor
o 1 R1 . SMT 5.6K Q 1/8W Chlp Ras. (CRCW)
v.v] 1 R2 SMT 1M & 1/8W Chip Res. {CRCW
b 1 121-5011-00 R3 SMT 10K Q 1/8W Chip Res. {CRCW)
3 530-5308-02 nfa W OPTO PGB Brass Tube Spacer
3 545-53518-00 nfa > OPTO PCB Rubber Grommet

Support (see back of cover).

Printed Circuit
Boards (PCBs)



Back Panel Switch Mini OPTO Transmitter & Receiver
Boards Schematic, Component Layout & Parts

_ . A Mini PCB
(Pin-2> A OPTO 12" Lﬁad

_ \ White Stripe (White Bracket)
Pin-D—CK D 500-6746-00

_ < W27 Mini PCB
(Pin-D—C A >—2p OPTO 6" Lead

Black Bracket)

g ~,  White Stripe (
(Pin-2)—_K_ 500-6747-00
ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION
A 1 500-6746-00 MIN] PCB OPTO ASM WHT / 12" LEAD PCB Assy I}Wlth all Items 1-5)
— 1 520-5237-00 Mini OPTO Trans. or Rec. Board PCB Only
01 1 546-6092-01 Whlte Bracket F;F"Eastlc} Haolder
02 1 237-56809-00 Screw
03 1 165-5052-00 I.ED {Ultra Brlght ed)
04 1 6014-5023-12 K. A 12" Speaker Wire {1-Side White Stripe
05 1 045-5020-02 Note White Str Tp to Pin-1 2-PinC 100 KK cmp Trm Molex 08-50-0113
B 1 500-6747-00 MINI PCEB OPTO ASM BLK / 6" LEAD PCE Assy stlth all l{ems 1.5)
- 1 520-5237-00 Mini OQPTQ Trans, or Rec. Board PGB Only
01 1 045-6092-00 Black Bracket Plastic) Holder
02 1 237-5909-00 #4-40 X 14 Screw
03 1 165-5052-00 LED {Ultra Bright Red)
04 1 601-5023-06 K, A ) . * Speaker Wire (1-Side White Strlg%)
05 1 045-5020-02 Nate White Sirip to FPin-2 2-Pin €n., . 100 KK ¢mp Trm Molex 08-50-0113

Back Panel OPTO Transmitter / Receiver Amplifier Bd. Componenfiagouf & Parts

ITEM QTY PART NUMBER REF-DESIGNATOR DESCRIPTION

— 1 §520-5239-00 QOPTO Transmitter/Receiver Ampiifier Board Complete PCB Assembly

01 1 R7 SMT 150K € 1/10W Resistcr 805, 5%
02 2 R5, R6 SMT 180  1110W Resistor 805, 5%
03 1 R9 SMT 180K £ 1/10W Resistor 805 5%
04 4 R1, R3, R12, R13 SMT 1K § ."' OW Resistor 805, 5%
05 2 R10, R11 SMT 1M & 1/10W Resistor 805, 5%
06 2 R2, R4 SMT 470 Q 1/10W Resistor 805, 5%
07 1 R& SMT 5.8K € 1/10W Resistor 805, 5%
08 3 C1,C2,C3 SMT Ger. .1uF 5Gv Cap., 10% X?R
09 2 , D2 1N41438W, Diode ‘lDOV 250MW

10 2 a1, @2 MMST3984 NPN, 40v, .02A

11 1 LM LM339M, Low Power flset QUA

12 4 M -23-2021  J1, J2, J3, 44 2-Pin, 0.1 Header (1 Row, VT, Tin)
13 1 MEg. 45.5 15 5-Pin, .156 Header er (1 Row, VT, Tin)
14 2 BSURC L1, L2 { EDD-SMT, Red 1

18 4 n/a Spacer (Nylon), .153" ID X 9/32" OD X 3/8"

Printed Circuit
Boarde (PCBs)

OPTO
Transmitter /
Receiver
Amplifier PCB
520-5239-00

Front

Back




Playfield 19-LED PC Board Component Layout

19-LED PCB
520-5242-00

Front ) o . . Back

front

For Wiring, see

Pages 146 or 147.
- ITEM QTy PART NUMBER REF-DESIGNATOR DESCRIPTION

1 520-5242-00 Playfield 18-LED PC Board s RCB Assembly

$490d
I

Printed Circuit

% NG,
age " Boards (PCBs)

g Chapter
Pageldd &

o8
4%
A
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UK & 8pecial App. 3X Transistor Driver Bd. Schematic

u 5 1
ke = = R
J1=3 100K <5 1008 S, 100K
KEY I 2 I 2
RED
Ji—-5
NG U 2.
—IAAAA2] K
100
ORG-RED . % o
o0
ORG-BRN ] ’\/R{/\, , TAHCT2TE
J1-8 A4
ORG-BLK R2
LAANZ
J1-9 D>— ‘oo
PHK-WHT RO
A EAANE
uxililiary 00
Driver - TPHKISEE
Board 1 L ' {J2-1)
NC
MHZEENTT i . N
51 —
im'l"z 5"12' """" J %hm 1N49354 I HagIL
WHZIANPT  Hrses3002 —
1MH3 Ezw[-lf
i 2 q7=5)
HHZ34HET Rt Ao 2-4
i ZONI0L RED
""" M| 157 - ’ —J2=-5)
28ANE - <l ez —
o M:i: . i 0. wF WuF - BLK
L HTSSE3ANZ | v .
nmzlgiwr R12 E . BLK
= o =D
L 3ok 3 FTTe)
RHI2SNET 1 .
wy ¥ = Auxiliary
Eiy ; i Driver
T TGS : Board
WHIZONPT  peuse ooy RS _1| o3 04
K18 LAAAA 5] 20MmL
- —| 39
1l
A2 ENET

UK & 8pecial App. 83X Transistor Driver Bd. Component Layout (Sol. Exp. Bd.}

ITEM QTY
— 1

Printed Circuit : .

PART NUMBER REF-DESIGNATOR
520-5068-01

Solenoid Expander (x3 Transistor) PC Board

DESGRIPTION
Complete PCB Assembly
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UK 3X Transistor Driver Board for Up-Posts & Playfield 19-LED Overview & Wiring

To Playfield 19LED Board
(Connector under the playfield)
ORG-WHT N l
ORG-GRY "\ ORG-BRN a
ORGVIO N\ /~ ORGRED ol
ORG-BLU N\ / ORGBIK 3
ORG-GRN ™~ y ORG-YEL . |
ORG-YEL N\ yd ORG-GRN 5|1
KEY I /L ORG-BLU :
URGBLK 7 Y ORG-VID 7 I
CORGRED e N ORG-GRY |
ORGBRN \__ORG-WHT )
PNK-WHT ni
BLKGND)
| ' —
To O Board 1611 |
To M Board J15-3 ]
FROM
BRN
Low Poswear
20w BC
%
- 110 BD.
Y NC 1 J_
kev——=13|  Auxilfiary |1f-———-nNc Left Post 26-1200 ﬁ'g:‘}"
NG g Driver g WHT KEY
ORGRED| 4 Board 4 | RED Genter Post{zg.;img} AUX. 2
ORG-BRN 520-5068-01 BLK [{+7]]
7 5
ORGBLK] BLK ]
PNKWHT o 4 RightPostizmiﬁqzog AUX. 3/
H J2 {3y
L I
Goin Meter
G SED t| f1 [-RED_+oVOC > From existing 3-Pin
| BLK 2 2 zlgN-BLK . Connector in Game
3[]3 Cabhinat for Meter

B/ Printed Cirouit

' 7 Boards (PCBs)




UK 38X Transistor Driver Board for Up-Posts & Playfield 19-LED Overview & Wiring
with the Tournament 8erial interface (T81) Board

DaizCable |
BETA brite"Powar Cabls Power

Supply

4& - e —

To Piayfietd 19-LED Board
{Connector under the playfield)

KEY

SR W D - DS

P S R A - -

Coin Meter

Printed Circuit
Boards (PCBs)

o |- | |
ORGWHT [, 1 | ORG-BRY N
KEY—————| 9 2 [ORG-RED ! L
ORGGRY | » 3 [ ORG-BLK 1 I
ORGMIO| - p KEY 3
ORGBLY | 5 | ORG-YEL 1 1 {
ORG-GRN | ¢ H J4 & | ORG-GRN | sl
ORG-YEL} , 7 | ORG-BLU ) p
orRGBLK] 5 [ QRGO ] 711
ORGRED| , g | ORGGRY s 8l
ORG-BRN { | 10| QREWHT ; o ,
Tournament KEY: 10
PMIK-WHT “—;Iz: Serjal 4 |+5YDC RED I RED +5V| ;| ¢
BLU-WHT | 14 Interface J5 2 GND BLK 12
GRN-WHT | 4p Board = >From existing I — |
BRNWHT] o | 920-5220-00 2:fin Cabinet I I
PINK B Hamess To ¥Q Board J16-17
I To /0 Board 1165 |
GRY] 5 )
vio ¢ |2 3
8Lyl 5 Mo
GRN | 4 {fsad
YEL| 3
ORG| 5
BRN | 4
r"'§~_l
- Coiforss
K52 Frinter Port
EROM
BRN
20v DG
_1L J_ i BD.
s NG
X, 1
KeYy———13 | Auxilfiary |1 ne  LeftPost] 261200 A[Lgm
p Driver |2 i REY
NCSRGRED] ¢ Board |3 [TreD Cen&erﬁfﬁm‘qa_ﬁgg AUX. 2
ORGBRNM|; | 520-5068-01 |, | BiK Q2)
ORG-BLK| ¢ 5 [LBLK
. = AUX.
PNKWHT | M 2 L:— ORG Right Post | 26-1200 [m)s
1T
RED RED +5VDC )
NG NG ; Fromt g{ﬁgﬁ:gf&-ﬂn
BLK BRN-BLK onnecior in GAME
Cabimet for Meler

itHamenRnPinball 8ystem) Kitl
“ba2:Bayy




Tournament 8erial Interface Board Schematic (8heet 1 of 1)

5 |

:g 04§
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A% I
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s u
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(2=5 " E=D !
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12PaISE BE, C L F
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[N
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

|

2

i

i AR TR T T Sl R BER S s mme mm oem die Hou BME SN emal SRR S f—

PHDNEJACK
—BPINAM

i
—
el w0
L1}
seemz S
oz
L
1
i
4 4
L)
. lwe A AN
t 44
E Sac kB3
L A—
B 104
: Abs
] Pt A et
[
% A3
: DS . A AN —
3 [
z [t
- At ———A A
¥ o
- nar
1 i AAN—
i K
- man
H By Y
£ 100K
; R3i
H jasz A
- L
H
.
i
H
i
n
I
E.
£
: WET u
H ot oF
§ B
. B8
i
5 f] 3‘:
" T‘HCT[TW
v
H
'L'\
; |
: R A =" s
i
.. T T 1T T 17°7° 7
! 1
3 -
: MOTES:
i

LL RESISTOR VALLIES ARE I OHME [ £} 16047, 5%, WHELESS OTHERWISE SFECIFIED.

B ALL
B ALL CAPACITOR VALUES ARE IN MICROFARADS [ F). UNLESS OTHERWISE SFECIRED.
@oa 3

1 MICROFARMDS (4 F ) BYRASS CAPACITOR QM ALL K-35,

Nan-Text Document

1

Schematic $ot

SPL Toumamem Senai Interfaoe Bd.

F’raparedBy. CES Inc E:Eloday SP|Inc.
7-0766:00. oales. 0872002 |

Qee. 5

Prinfed Circuit
Boards (PCBs)

OF _sff‘;&.&r.

PCBs




Tournament 8erial Interface Board Component Layout

Dala Calde

BE‘T‘A brite"Power Cable
J6 DATA
Connected to To CABLE
1O Power TSI f% m Moved from VO Bd. J2
Driver Bd. J2 I | ; T et & . To To Playfield
A oL oy U 3 (TS 19-LED Board
ORG-WHT s . sC ] J4 (Conn. under P/F)
=3 KEY g o/ Qe
. -! E M vy — "
N __..OORR.(.;G:V%QT ‘ e ‘.i:.:g 22?-2“ =
° -BLUI~S o ORG-BLK
- EI\_ORG-GENIR? mm K TGIKEY Se
<@ ORG-YEL ) = g8 *w = 0 (3 ORG-YEL O«
R 2R e R R ——
,_ ORG-BRN o e ORG-VIQ Se
== 9 s e ORG-GRY Seo
T Ho 5|ORG-WHT o
rourna IS SIDE: | - I KEY o:
ournament Large Cable EEL2RERE T =
Wiring Harness (0:?6-5477-98) gH o é'é : - +5Y )
Serial Interface to LT s Wbl S 53 | Fr1RED
/O Power Driver Board " s Y S - o <4 BLK §
oot = 16D ;
2 L, ’._J
Connected to To 1~ -
/O Power TSI . U | Jo From
Driver Bd. J3 J2 CJ B2 . L e y
f o [C "mj' [T "o 1
- PNK-WHT oo _F:'.' s M7 e
= BLU-WHT| X~ s I = +5V
:O GRN-WHT ; ) Y gy 82 FRONUD RED
e BRN-WHT} = - 5 rasBLK |
e PNK Sw - GND
Pe GRY & e 8 T 2
~o BV 1015 o 5 oo
Ly 2 " I
‘;’8 GRN 8: w3 o el
P YEL S e 3
o O o RG O ol 5 <]
] i:l;ﬁ’Oﬁ O =3 ﬁr"r_'&
9-PIn Break-Out Gonn. on =" | FORFRINTER OR LAFTOP ||k
above harness for UK Aux. | il Tachuicat Support for »
or Ticket / Coin Dispenser 3903 Guvon
Application Only
Component Side
ITEM QTY  PART NUMBER REF-DESIGNATOR DESGRIPTION
1 520-5220-00 PCB Assembly

Tournament Serial Interface (TSI) Board

Prim‘ Circuit
Boards (PCBs)



Appendixes A through J

Appendix"™
Table gg Contents
e Appendix A

Pinball Game Firmware Table.l..l.ll!..l.‘l.......lI.....'......-............l.....I...ll...‘-..-.A]-AQ
...describes the EPROM and chip size, the Stern™Pinball, Inc. (SPI) Part N2, version
{if applicable}, and CPU Board and CPU/Sound Board ROM locations.

e Appendix B

Qemi-Conduciors / 1.C."s / Relays Crogs-Reference Table...........ccovereeeinenaeanen.... Bl
...describes diodes and transistors with Source N2, SPI Part N&, NTE N2, ECG N2,
Radio Shack N2 & RCA Part N (If applicable).

o Appendix C

Production Start Date, Manual Part N°, EPROM Position(s) & CPU Jumper Info.....Cl
...provides the Production Start Date, Manual Part N2, EPROM Position(s}, Jumpers Installed and
Jumpers Removed (games specified).

¢ Appendix D

Board Tgpe Table ..l.....l.'....l.l....I..!I.OII...'O..!...O.;%QQO0.000Q OOOOOOOO FEEBEENENFIORRARN OUOD‘-DI-DQ
...provides Board Part N2s for Games Laser War through Batman Forever (ngper, Sound, Power
Supply, Dot Matrix Dispiay, Display Controller & OPTOs) and the White Star Board System, Games
Apollo 13 through current (Flipper®, /O Power Driver, CPU/Sound, Display Power Supply, Dot
Matrix Display, Display Controiler & OPTOs; *Flipper Board with the White Star Bd. System for A13
& Golden Eye only.)

e Appendix E

Generic Coil Cross-Reference Guide & Flipper Coil Table.....cccuevueveenieecaencne... E1-E2
...provides the Coils used with Part N2 and Gauge-Turns (of the coil).

e Appendix F .
Motor Specification Table ........ccooveerrerieermeniienreetiertteetr e Fl-F2

...provides all the Motor Function, Specifications and Part N£.

¢ Appendix G

Part Number Prefix Classification Codes......c..cevuciveviniiniiecenserivnrentennnas eemveassane (¢
...explains how our Part Numbers are developed to help sort parts easier.

o Appendix H

Plagﬁeld Inseﬁs (Plas*ic Ligh* covers ......I.II.......‘.Il‘.....l..l.‘..'I..l...........‘.........Hl
~..gives a pictoral view with the name and Part N2 of all the inserts used (with Color Code Chart).

e Appendix |

siand-up Tar e{s (Happ Modular & Regular) "..0.....1.......‘....I..'..UI‘...‘.O....Ill.l...l'l. 'l
...gives a picoral view with the name and Part N€ of all the Single Stand-Up Targets used
{with Color Code Chart).

e Appendix J

Coin Cards (USA & Internafional) ..e.eeeeeeeeeeieeiaaiiianiennireiecice sttt sessansenns A
...gives a pictoral view with the name and Part N2 of all the current Coin Cards for USA, Canada,
Euro and other International Countries.

® GloSsary Of TerMS..cn.ereenrieciieeiiciienticretarecrireerennrenarssecnnesearesosenes Last Page
...gives definitions or explanations of some pinball terms and acronyms.
e Limited Warranty, Cautions, Warnings & Notices .......ueeeeeveiennnnencnnnnn. Last Page

THE _
Appendixes A-J O T(I)‘IFEmNG Appendixes A-J
Table of Contents Table of Contents



APPENDIX A

Pinball Game Firmware Table
"Raw

Chip  Program  UBA &, Chip _ Program  UGA Bd. Raw
EPROM _ Bize _ Pgri B Yer. Lon. Parg N2 ze o 2 2
L%%eur War , Lethal Weapon 3 cs a0
565 LWAR G5 cs 9605007 GPU 512 08200  A2.08
fouden (56K 882 000e :gc 55 8200798 Voice 1 " Broea0n Uiy 960-5010-00
und o [OZEK) D65 (00S- B 5007-00 Voice 2 i 21 990501000
Soundwle (236K  965-0007-00 7 860-5007-00 Sound 955K)  SH5-0065-00 u7 0-5007-00
Dizplay 2 GES-00A6-00 AD,05 ggmo 9e0-5010-00
-OR- Bhiy Ml 20028 08 i 580.8515-00
ound 2190 o000 7F 0-5007-00 Uséd on Display PCE 520-5055-00)
ound 1 5 $B5-G009 6F 0-7005-02
Sound 2 512K} $55-0010-00 4F 960-7001-02 -OR.
Display M) 965008704 A2.06 AOM O 960-5015-00
Secret Service Uséd on Digplay PCB 520-5055-01)
U 96500110 9B0-5007-
§F!U 20 ik E it g'g o 200700 Star Wars
Vool RN et el aF 380700105 Gobe o . IOy A G oo LpLee
Sound 266K} §55-0013-00 7F 860-5007-00 Voice 1 ] 133-00 Uz 28301009
Torpado Al Bew gm0 BRSNS .. By, gfR
orpedo Alley i l . ; ROM 1 950-5010-00
) K] 955009B-00  A2-1 B5 9B0-5007-00 Bispiay Dieds on Olesiay POB 520-805800)
3 : A & %01 -OR
59 965-0020-00 iF 0-7001-02 i 265012200 A5 ROMD 960-5015-00
* 960-5007-00 Display ‘”g)ed on Display PCE 520-5055-01}
A B 00600 Rocky & Bullwinkle & Friends A3 o 950700102
- 60-5 K)  $650 .
AZ-4 G5 80-5007-82 \?Ege 211«2 ) 2550 %3 Ué? -5015-00
0 mme g oan seew R
7 980-5007-00 Dieplay e R2OAR A BOM 0 %0-2095-00
- Jurassi -
- S65-0143-00 X 950-7001-0
Aod ce 530.5007-00 Voeo (a0 S2oiad AW O $60-5015-00
S BE: & A B Vo
I 50-007 05 Display R 82014300  As0 ROM 0 950-50¥5-00
ABEUMonday Night Fogolga}]lg 5 Last Action Hero
1 965-0031- 227 S60-5006-00 00 AlLi2 cs 960-7001-02
&l 2 Reoipay 427 (] B0-5007-00 Fhico S0 SRl 17 260-6015-
Vel 15 done-00 5 960- 7001 Loie ] o £ é?‘% ) 960-2007-
Sound 56 -0033-00 7F :8% suprl'ay aM) © 965-0152-00  ALDB QBMU 960-5015-00
HOESGOP 256K)  965-0036-00 B85 960-5007-00 Tales fiom the EWN 5700 ASO3 5 960-7001-02
965.0 C
ho, G HmSm B BES  wh, G sap T B
- b oce 2
Violce 2 S -0040-00 ar 860-7001- ¥ 7 500700
oLnd 2K 38 7F 365.2007.06 e G SeZoiai0s  Adof AOM 0 B60-5015-00
Phantom of the Opera The Who's Tommy
PU 128K)  965-0026-00 2 B 960-5006-00 0162+ X 960-7001-02
i IR SEeers M3 2 o0 200900 Vote1 (o 228io2pp A0 o SE5015-00
Valea 1 512K} 045.0095-00 & 380308708 Vaice 2 aM) 965016500 21 §e-3015-00
Yoice 2 E15K}  985-0030-00 i 950-700 07 Voice & 4 585-016700 % 501500
ound 256 965-0028-00 7F 950-5007-00 gmced g1 " ggg g;‘s'-gg ll."r? g%%ﬂ ?-ﬂg
Back 1o the Fulure Biemay  (4Np = SoB016340  A400 FOM 0 380501500
CPU 55K)  D45-0041-00  AD. Bs 960-5007-
CPU 23k Sev-00d0.00 %3 s 980-500:3-33 WWF Royal Rumble
Velce 1 512K} 965-0044-00 380-7007-02 CPU 512Ky 905-0169-00  A1.06 ¢s5 260-7001-02
Vlgs 2 519K} 963-0045-00 aF 950-7001-03 Voica 1 ALY © G501 700 Uiz 960-5015-00
Seund 256K 965-0042-00 F 950-5007-00 Voice 3% 5017300 a1 $80-5015.00
olce
u 950-700-02
The Simpsens i W SE017008 At HOM o 360-5015-00
pU 128K)  9B5-0051-00  AD-7 B5 960-5006.00
P 256K)  065-0052-00 AT c5 0-5007-00 ;
Vo) 2K SeTobeaoy 3 So0./001-05 Gune N RO as017e00  A30D s 960-7001-02
Sound 2K 383003300 F 960-5007-00 aice 1 g M gEBITEL0 di7 a1
Checkpoint Voice M) 965-0180-06 036 960-5015-00
SoKpoin Volcs M) 965-0181-00 037 960-5015-00
PU 128K, %EZB??,E:S i 5 $3-s00e00 Soind £126) 282 17 00 o7 900700102
e 1 oon Rr013490 o e Display My DEEOTPE00  A2.00 BOM 0 505015+
Yaice 2 Tg 965-0058-00 F5 -S00%- Iy
LTy KI 965- 8059-00 [ 960-5007-00 Maverick
Display 12K} BE5-0080.00  CPAO Ug 060-7001-02 PU 512K} 965-0182-00  Ad.04 950-7001-02
— T Voica 1 L1 985-013%—38 82:{ 960-5012-00
Teenage Mutant Ninja Turtlos Voo 2 iﬂ} 2ee 018701 36 220108
£y 123K} 955-002;-00 Al.04 BS H60-5006-00 Soun. S12K)  D€5-0185-00 7 DE0-700 02
g fmO Rl M@ dvoma Suhe U0 SRR an R i
yaced o Seied FiA e i Sea0BA00 A ROM #60-3015:00
Display 5126)  965-0066-00  Al.04 Us 850- 700102 Mary Shelley's Frankenstein *
ol S120  geE-o1e00 A3 ot 960-7001
Yoice 1 A0 -0 Uiz 960-5015-00
Batman Voice 2 41 965.0193-00 Uzl g 500
SPU 128=§] 965006700 AL.0S 8BS %3:500600 Voice 3 A 55-0194-00 Ui ggg:gg 500
VP.U 965-0135.00  A106 c5 5007.00 Sound 512K) 3%@191-00 uy 960-7001-02
oice ) ] 965-0068-00 Uiz R Display* 40 -0189-00  AT.03 ROM 360-5015-00
Yoweg LN e gz ggggg%go Diisplaj o sdisess AR ROM 860-5015-00
i 1 5650071 E -
spiay ) 0 Ads o $e0®®  Baywatsh * CPY Board 620-5003-04) _
i Y Velcn 1 SR T 7 Q00 Lo1a g
cPU 9K} 965-0072.00  AZ.O1 cs 960-7001-02 vose m; 965-0197.00 U 360-20
Yoica 1 P -0073-00 mz S60-5010-00 Sound B12K) ges.mggﬁ o7 980-1001-02
e g, B B Baem N ) e oam B MEE
R (WO SRIRES  ave 08 366-5008-00 Displayr M SO0t Mk R
Hook Batman Forever * {CPU Board 520-5003-04) o0
Ry S12K) 965007700 A48 Cs 950- 700102 Toe 1 e Seroaaabe A2 titz L
Vel BM 0 sesieees Ui 20 201008 Yaie Ses-0o0at0 b e
- 12K)  955-0205-00 -7007-
Sound 536K)  AES-0060-00 g 880 5007.00 §‘-’“”°‘ 3 » 900-5015-00
Display (1M~ 965008100 A4 us 550-8009-00 Sla o e 8% Bus 380-2012.00

{* Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access fime of 120 Nsee or faster. i
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APPENDIX A
Pinball Game Firmware (for White Star Board System) Table

Chip  Program UDA Vor. & Ed. Raw {hip  Program UDA ver, & BA.
ROM Bize  Part N® Check Sum_Loo. Part 1o ROM Qizo _ DBart N®
Apollo 13 (Note 1) Striker Xirere (Notes 4, 5)
Garma ROM 1M£ 985-0208-00 AS.01 | $09FF U210 A60-500D- 0 Garma ROM 1M£ A65.-0326-68 A1.02 | $E4FF U210 960-5009-00
Sgund 513K 200 u7 99070010 Sound 512K)  GB5-0327-68 ur 9501700102
Eisp =00 A5.00 | $8926 HOMO 3 elapla 4 565-0328-68 A1.03 | §1997 O Q %8:5013 1
Egjceg gf%"ﬂﬁg Y Ve imased Voo §ﬁ %mgnig iy AT
n; ) Vol 1. LI3g 950-5016-00
Voiee Y i ' Vaice M G8B-0330-68 ua? 980-5016.00
Golden Eye (Note 1}

ama " ; NFL (Notes 4, 5
gou FOM {30 9555%}?-4% A4.04 | BSPFF - LE10. T Game { acne ROM 1’;9) 9650339-73  A1.00 [$O2FF 1210 980-5000-00

Sp?d e8] 5-0218-42 A4.00 | EEGED ROM O S0T5-D° oLnd 512K) ssgﬁw-‘fs LI7 950-7001-02
Vouca¥ AR £265-0215-42 17 a | ) Display 4 0! 41-73 Al Oﬁf’ $345A R?MO 850-5015.01
Voice 2 AR 865-0216-42 U1 nfa i ) Voica 3M 065.0242-73 ! mg-%

Vaice FAMO T hoq mreuahe :
Toistor (Nete 2) wiEl oW Eman DR gn el
QemeRoM (1M, SERATy AKOSISESFE g0 e T0T0:
DioagI'ﬂ( 60 362025541  AdO1[SFDOT FBOMO 5015, Sharkey’'s Shootout {Notes 4, 5)
el i s B RER gmroev g mhmm eviser go s
— a— \I?isp[a (13 gﬁ%-}? AZ01 | $6C3 i%)_;d Q 968-558 gg'lj
mg;nlggolu nﬂ\f ncegfg:ga(zlllgée 2?&202 |$5CFE  U2t0 351'2: 5 ﬁ gsmsgg %% HEk %&% s
e 0 503042 ’ 1} i o d i i
's"‘a¥ “'”' FRPERe4p  A200|SABF7 ROMO el Righ Roller Casino (Notes 4, 5)
Volos i) S305e4n 021 33 ame ROM 51 » 034665 ABQ0 |SSOFF U210 89390990
Space Jam (Note 2) Dty SEE EZ&%E A300 |S74B3 oM O %mEi: 880
1M, LE0H941  A300|SEGFF U210 960-5009.00 Voics 2 3 ag 021 860-5015-00
Sound 312K} %S:g%ﬁ Uz 560-7Q01- votgg M -0351-65 1136 % 800
Display M) ¢ SGhD0I-43  AB00|$00S7 ROMO 960-5015 Voite M) 965035265 037 &00
Ve 2053143 Y Sera0ieg : -
Veios 3 M) 065-0232-43 036 860-8015.0 Austin Powers™ (Notes 4, 5)
Game ROM (M 9650535374 A3.02 |gsDFF U210 %0_?0[}1 gg
The Star Wars Trilogy - Special Edition g |=_) (Nole 2) gound a0 ReOBI  azonjseAsé HoMo 10
Game ROM (1M S65-0235-05 A4.03 | B5E ggg;ggeon VoK * ) %5‘0353»?4 17 2-00
Sound 51 Zape-s ur -7003-01 vioice 2 oMl 96500574 (121 960-5016-00
@ mmes e o mmen B OW SRS G neg
ANy OEB.00R7-56 021 oenzd Sree
The Lost World: Jurassic Park (Note 2 MOHOPOIXP (Notes 4" %) 60-75  A300 |$SEFF U210 5008-00
Game ROM 1M£ 965-0240-53 o2 |$ FF U21d -S008-00 1 e 51-75 L7 %8:?801-
Sound 513Ky  D85-0243-5 U7 00102 D;s a %5- 52-75 4301 15A381 ROM O 880-5015-01
Dhepl 5-0244-53 A2 01 |E7F4E ROMD 980-5015-0 ¥ SM 965.0263-75 L7 950-5016:00
Voioe M 5-0041-53 Uiz 960-5015-0 Voke s £ 96500847 021 950-5016-00
Vioice 2 AM)  965-D242-53 u2i BE0-5015-0 voia 3 5 57 36 %0-5016
Sh)  965-0366-76 037 5016
Tha X-Flles Nola 2)
Soame ROM B55-0045- ﬁg AQ.09 | BAZFF U210 960-5005-00 Plav g{Notesd 5.7)

Lnd e BB U7 860-7001-02 ame M) 965-0636? 76 ASOO(STDFF Liz10 950-5609-00
T """E Rafeaidg Aa001seeD0 FOMO 2833015 E°““" HoN 2992  AS.00{SASFF FomM o denions
Wi 2 4M 965 0‘24?415 uz1 260-5015-0 ulasigleag i 965-()3;? ;6 jg; 350 SDI

Yoice -
Starship Troopers (Note 3) Yawe ?2;;§ NS % §§§
B B ST e B o — —
Diplay 265025450  A2.00 )SE7TB Hom 0 fea-i0 RollerCoaster Tycoon™ (Notes 4, 5, 7)
vees2 383.6350.59 v 88030180 ‘Romdoon SRV BERTEIE  avoisssr  Uoio er s
[+ =l=] - - o -
Voica 3 i Sesases.ee 036 360-5015.0 Voloa { Shy  O65.0377-78 ' a7 5
Viner Night -Dﬁ In’ (Not 4) Vola 3 M ggz. % j%é 9 I
t vin’ (Note . - . -
ame 3|< Jogers 2o [scser 2o 952 50090 Display M GE5-0376-78  A7.00 j$8E23 U5 Disp. Cnttr. 950-5015-01
|:~°=E"La¥ ) 32208012 Azot (907D ROMO 908010 The slmpsons“‘Plnball Pal;i;l (Notes 4, 5, 7)
Vi dM B650267-35 17 | Sound 12K) u7 960-7001-02
Voies 2 aNi 985006835 150 Eomdrom (1 STt A4O0 1$4FFF U210 7
Voce d 4 0269-35 ki) 50 S Voica | =1 9%8@:?; vy
Ve 4 ) 355*02?0\'35 950-2015-0 Vogcea 8 a 7. 21 260-501
LostIn sDace {Note 4) 33:323 Em 955-3%-% H% &m}ggg
08 ; R8T BANS 12
GameROM (it =~ 965026260  A107|SB2FF 210 360.5000:00 Display iy 5038777 A4O0[S U5’ Disp. Crtdr. 860-5015.01
b mw{ 4m}° gg:%mg AT.02 | 532AB 59};& ¢ SE&%%?QE Terminator® 3; Rise of atgau._% l's‘!achines’“ (Notgs 4,5, 7) 560-7001.02
s 3
Vo{ce 2 41 265-0284-60 1 388:38 38 §oungF|OM 512K) 965.“389-?9 A3.01 [$SCFF LI210 gg 5
Volee 3 AR 265-0285-60 ! glgle 1 M 330- L7 f 8-
Voica 4 LY 65-DORE-60 U337 950-5015-0r Vales 2 8M DE8-038 - J21 GR0-5016-
FE =i o e T,
odzllla (Note : X
Game Hoh asganeds  A20S|SBIFF 2o ag0-5009 Display 4 965-0354-78  A3.00($9C06 U5 Disp. Crintr, 960x50t501
qula¥ 202052048 azoo|scoza Rbmo padias The Lord of the Rings™ (Notes 4,5, 7)
Voice 4 g&g -4 L7 50150 Sound 12K)  Beh-(ui {17 9RD-7OH-02
Voice 2 Y 4 023 %050 Barme ROM (1 SErniad 210 %00-5000:00
Voice 3 s B§53-0252-40 036 960- Voics | Sh)  D65-D403-B0 17
\l’OlCBé %M 965025340 a7 260-5015-0 Voica 2 B 265-0404-80 LA or J21 go—sma-uo
ST PR NEET TS O SEER smiwels S
oU : ) e,
C-}am% AOM 5%9” gg% [)1_.%} ALO3 | SEOFE U%ﬂl 960'?8“0190100 Display 4K, BES-040G7-80 Ar i3 Digp. Cotrle. 2%60-5015-01
v 000IIT]  A1O1|S1G6F  BOMO 20-20
Vet s S TR 21 080180
Voice Bh)  BE5-0304-71 U35 0-5046-0 footnotes:
Volce 4 B 965-0305-71 a7 -5(16-0 1 ROt on CPLSaund Bd : 520-5138-00 {Ste r:eo] Dig ay Com E20-5055.01
YT diis RSB SO R e S e
arley-Davidso s rigina
Garme AOM Ng 26! -’BS1Q-5T Al 03|$3EFF 210 960-501 B-Og 8&?’ |1GI'BOS.F¢ 520—50 6'; M 0 1 02-96} &
Sound S12K) 3220 ET L7 080-7001 -0, DIS{J'W Corrl.roﬂ Boa g U
Dnspla{ 4 5-0321-67  A104]|$FC7C ROMO 980-5015-01 5 This € game (ses NG VOICE RO Hm U36 & U37 (i 3 ROMs usa U
Valca 8| 985-03&;2-61' fook forrew L7 960-5016-00 be wiused) requinng a Jumper at L : 8! o P Ua'Snd Bd. Schamalic (20[ :!:l,
Voice 2 SM) 05020367  codefor H-D® 21 S1E00 6 Pariar Beviason®bad ear Hlan: Far (iama HOM, Soind & Display nfo (ersior
Voice 3 aM 265-0324-55 2nd Edition, 336 =50 0 ol s part nl.l'nl::l:ers)I call Tech Support or check éSﬁ. k cove ) for
Voics 4 [4M, 965-0:25-97 ¥ required. w7 960-5015-01 current -.rarslona of otherirlg. Raw Part mrrbers are |demnc 10 the B-D® ortgina
7. ToPS™ {Tournamant Pinball System) READY!
G Rewyis be i ] rinting of thi al. If changes occummed, the nexi H l'.‘lude the updated
g“n'lralatseu‘;r1I l%%%“ﬁlmﬁ%ﬁ?ﬁ mﬂ*t’ﬁ%?é’%'%"qﬂ'és"mm? -arsa tt’l:plielrllse gg.l raceogi eu\}gu%nn& mg&nnaggl our‘?gghnlca%uppo# BDepartment, F% g 1-708-345-7700

(Select COpliaa 1), Visi our websrle wvw SternPinball.com where code can be downloaded {an EPROM Bumer iy raquired)

o e, [QRDTHEPJNGS i



Semi-Conductors / Integrated Circuits {1.C.} / Relays Cross-Reference Table

APPENDIX B

T Tupe Mooier | P . NTES Ecee  gede,  poge
. BLOCKING, DAMPENING DIODES AND/OR LIGHT EMITTING DIODES {LEDs)
Diode 1N4001 112-5001-00 NTE552 ECG552 [-—-—- SK9000
Diode 1N4004 112-5003-00 NTE116 ECG116  [276-1103 3K3312
Diode 1N5401 112-0056-00 NTE5801 | ECG5801 [276-1143 SK9004
. {Diode 1N5404 112-5004-00 NTEGB804 |ECG5804 [276-1144 SK9007
] Diode TeA10L 112-5006-01 NTE5812 |ECG5B12 j-—-—-  |s——ccm-
Diode FR302 112-5009-00 NTES88 ECG588 {-—-—- SK5014
Diode, Signai | 1N914 112-5014-00  |-—-—- [+—e—u |-—ion-  |i——.
MT5000UR or | 165-5052-00 )
LED TLRH180P {oid 8Pt Part Ne: |- == v — v e - 276-066B |- —-—-
T1-3/4 GaAlAs) || 165-5100-00)
ZENER DIODE®Q
Dicde 1N4742A 12v__ | 112-0061-00 NTE142A |ECG142A [276-563 SK12V
Diode 1N4760B 68v__ | 112-0062-00B | NTES092A [ECG5092A |- — - — - SK68V
Diode 1N4784A 100v_ 1112-0049-00A | NTES096A |ECG5096A |- —- —- SK100V
2 Diode 1N5228 3.9v 112-0053-00 NTES007A |ECGS5007A |- —-—- SK3A9
Diode IN5234B 8.2v ] 112-0047-00B | NTE5013A | ECG5013A | 276-561 SK6A2
Diode 1N5379 110v | 112-0072-00 NTE5157 |ECG5157 |- —-—- SK110X
Diode 1NB267A 6.8v | 112-5011-00 NTE4902 |ECG4902 |- —-—- j-—-—.
Diode 1N4752A 33v | 112-5010-00A |NTE147A |ECG147A |- —-—. SK33v
Diode 1N4736 6.8v 1w [ 112-5007-00 NTES071A |[ECG5071A |- —-—- |- —-—-
TRANSISTORS - TYPE FET, NPN, PNP AND/OR GCR

FET Trans. STP20N10L 110-0106-00 NTE2987 |ECG2987 |- w=mve- [-—c—-
FET Trans. STP1SMNO6L 110-0088-00 NTE2985 |ECG2985 |-—-—- |e—e ==
FET Trans. VNOZN 110-0088-00 |-—-—- |-—-—= |comeem—e e e
NPN Trans. 2N4401 110-0073-00 NTESH ECE85 276-2009 SK3124A
NPN Trans. 2NB427 110-0070-00 NTE48 ECG48  |-—-—- SK4906
NPN Trans, MJE340 110-0071-00 NTE157 ECG157 |-—-—- SK3747
NPN Trans. MPSA42 110-0082-00 NTE287 ECG287 |-—-—- SK3232
NPN Trans. 2N3904 110-0062-00 NTE123AP |[ECG123AP|[276-2009 j-—«—-

3 NPN Trans, TIP122 110-0087-00 NTE261 ECG261 276-2068 SK3895
NPN Trans. MJET15030 110-0101-00 NTE375 ECG37% |-—-—- SK9118
PNP Trans. 2N5401 110-0078-00 NTE288 ECG288 |-—-—- SK3434
PNP Trans. MJE15031 110-0103-00 NTE282 ECG292 |- —-—- SK3441
PNP Trans. MJE350 110-0072-00 NTE374 ECG374 |-—-—- S5K9042
PNP Trans. MPSA92 110-0100-00 NTE288 ECG278 |- we v - SK3434
PNP Trans. TiRP42 110-0068-00 NTE332 ECG332 |-—-—- SKO236
PNP Trans. TIP32C 110-0081-00 NTE292 ECG292 |-—-—- SK3441
PNP Trans. TIP3GC 110-0077-00 NTE393 ECG3g3 |-—-—-~ 5K3861
SCR Trans. 2N5060 110-0074-00 NTE5400 |ECG5400 |276-1067 SK3850
SCR Trans. SCR2800B 110-0083-00 NTES461-8 | FCGhR461-8|-—-—- |- —-—-=
BH K H iy . Commants:

4 BR (Present) | 20001, OF 112-5000-00 | For WhiteStarl/O Bds., BR = 35 Amp @ 100v P.LV.
RELA . Commaents:
R e Ve
Relay E%sﬁgjcv 190-5001-00 ;%Ea?;zus?ﬁacr:dg 'Amp 4 Pole DT
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APPENDIX C
Game Name, Production Start Date, Manual Part N° & CPU Jumper Infof

; o L i | FOPAMSOUNG, Board Sound U7 512K -
Game Name m‘lg‘;\%’ ) aund Board Garne (12 R | gzg
e mta;.sm |- Tand | CPUWSound Board Yéice ROMS: g §
¢ Board Byster™ - Iianual P2[ 17 [ up | use | um |32
1| Laser war MAYB?  i1* [ 5C NuaseaJra| ssssum §[29) Apolio 13 (A13) NOV 95 i Gl
780-5001-00 { 2% | 5B, 50 [ s s [ 6 o J: Te0s0a400 | WMB | AMB | MMB LSRGl
2| Secret Service MAR 68 30| Giolden Eye FEB 96 S :
780-5002-00 2% | 6B, 5CQ U4 J& 780-5042-00 4MB 4MB
3| Torpedo Aftey AUG 38 31| Twister APR 98
7805003001 &* | SBSCY 4 | reosoaron| M | WP igbegied fin
4| Time Machine DEC 88 321 ID4: Independence Day |JUL98 XNt ae N apar i dd
780-5004-00 a+ | BB, 5CQ J4 J5 780-5045-00 aMB 4B 1 i i
5| Playboy 35th MAY 8% 33| Space Jam OCT 98 | B
|| Anoiversary Te0-5005-00 | 2% | SB.SCR M4 | 4 780504300 | MB | M8 | ME JGrEaipaiien
6] ABC Monday Night SEP 89 A4| The Star Wars Trilogy - | FEB 97 Sehot) ! it [ty
Fooball 780500700 | 2* | B, SCE M | B Spedlal Egition 780505600 | 4MB | MB IEnEolalEni e
7| Robocop NOV 89 35| The Lost Work: JUN 97 iRt g
780500600 | 2* [ 5B SCF M | 55 N | urassic Park 7805053.00 | MB | 4MB i ki
8| Phantom of the Opera | JAN 90 38| The X-Files AUG 97 NG AR
P |7sosoos0o |2 [SB5CE 4 | U8 780500500 | MB | MB [FRg 2
9| Back 10 the Future JUN 80 37| Starship Troopers NOV 97 B i Lo
7B0-5009-00 3% |B,ECY M J5 780-5050-00 4MB 4MB 4MB o i
10| The Simpsons SERAD 381 Viper Night Drivin® FER 98 ek
P Tvniz-00| 3 | BB.5C] 44 I5 e00as0p | AMB | 4MB | aMB | 4B I
11| Checkpolat FEB 91 38| Lostin Space JUN 98 i
Tesoi000] 3 |BC) M | 8 Se060e000 | 4MB | B | 4MB
12| Teenage MutaniNinja | MAY 91 40| Godzila SEP 98
Turties 7e05017-001 3" [BSC) H | B 78050000 | ME | M8 | 4B
13| Batman JULAH 41| South Park JANG9
780-5011-00 3+ 568,5CF Jé J& 780-5071-00 gMB &MB aMB 8MB We
14| Star Trek 25th ocTH 42| Harlay-Davidson® AlG 99
|| Anniversary 780501400 | 3| SC | 5 | 4 ]la 78050g701 | OME | 8MB | BMB [ oMB | W6
15| Hook JAN 92 42| Harky-Davidson® SEP 02
7805019-00 [ * | G | 5 | % b ]ondEdition 780506710 | SMB | 8MB | OMB | SMB | WO
16| Lethal Weapon 3 JUNG2 43| Siriker Xfreme MAR 00
17| Star Wars 0CT 92 43| NFL QCT 00
F80-5004-00 3| 5C J5 Jé b 780-5073.00 8MB BMB 8MB 8MB W8
18| A & Bullwinkle & FEB 93 44{ Sharkey's Shootout JULAOCT 00
i P ool ¢ | & | » JOLOCT0 | ama | ave | omB
19y Jurassic Park APR 93 451 High Roiler Casing JANQ1
780-5020-00 3*| &G J5 J4 780-5065.00 8MB 8MB BMB
201 Last Action AUG 93 48| Austin Fowers™ MAY 01
Hero 780-5027-00 3% 5C J5 J4 780-5074-00 BMB 8MB BMB 8MB We
21! Talas from the Crypt NOV 93 47{ MONOPOLY® SEP MM
780-5018-00 3*| 5C J5 J4 780-5075-00 gMB 8MB 8MB amp e
22] The Who's Tomm FEB 94 481 Playbo FEB (2
¥ lreoseso0|® | | B | W yboy FEBC2 ool oM | ouB | M8
23] YWWE Royal Rumble MAY 94 49| RollerGoaster Tycoon™ | AUG 02
780.5009.00 3| 5C J5 J4 780-5078-00 8MB Shg 8MB
24! Guns-N-Roses JUL 4 50| The Simpsons™ Pinbali | JAN 03
et RN IR Paty Y80607700 | BMB | 8MB | aMB
25| Maverick SEP %4 51| Temminator® 3 MAY 03
0503100 |34 SC f 5 | Rise of e Machines™ | 780507900 | B | SMB | BMB | BMB | W
26| Mary Shelley's DEC 9¢ 52 o | NOV 03
|| Frankenstein 780-5035-00 3| &C Js M The Lord of the Ringy 780-5080-00 8MB 8MB 8MB BMB
27] Baywalch MAR 95
780503300 [3* [ SC § 5 | M
26| Batman Forever JUL 95
78050300 (%] ¢ F S} H
t Additional info. for Installed / Removed Jumpers (above 1-28 only):
Game 1, Ver. 1, Board Cambinations with ROM at Location SC
« Instafled J1b, J3, J4, J6a, J7a & JB
» Removed J1a, U2, J5. J6 & J7b
* Version 1 above has a 2K BAM which is a 24-pin IC in Position 5D,
Versions 2/3 below have 3 8K RAM which is a 28-PIN 1C in Position 50.
Game 1, Ver. 2, Board Combinations w/ ROM at Locations 5B, 5C
. :;’:,,‘?ﬂ;;; 'ﬁg‘ I8, 04, Joa. Jee "’;b‘,g‘:s + Addftional information for instafied Jumpsr (above games 41-51):
Gamas 212, Var. 2 or 3, Bd. Combinations w/ ROM at Locations 5B, 5G| « installed W so 8MB ROMS can be utilized. See the CPU/Sound Board Schemalic
+ Installed J1b, J3, J4, J5b, J6b, J7b & J8 {Sheet 2 of 3, Addrass Localion 3E) in the games’ Service Game Manual. Game 52 -
+ Removed J1a, J2. J5, J53, J6a & J7a current has a naw CPU/Sound Board (see Pages 131-141).
Games 14-28, Ver. 3, Board Combinations with ROM at Locations 5C See Appendix A for more detailed information on Pinball Game Firmware (EFROM
Instalfed J1b, J3, 5, Job, Jéb, J7b & J8 Name, Size, Part Numbers, USA Version & Checksum and Board Locations).
Bemoved Ji1a, 2, J4, J5a, j6a & J7a

THE
... Manual Part N°,
& CPU Jumper info

T(I)'IFERINGS Appendie



APPENDIX D

Board Type Table
~Game Neme - Sound--
Fntial:
Master: 520-5004-00 plus:
520-5002-00
. 620-5005-00 {Qy. 2. 7 D|g|t Alpha;Numenc
+ Laser War replaced with: 520-5006-00 Qty} 7 Digt Numeric
BONBHO0F wte a0f LEed. 520-3007-00 (Qty. 1). 4 gt Numeric
[} %acregsirl\irbe
» |l ompeao Alley
g 501401
« Time Machine 520-5000-00 TDigitAIphaNomensCombined
- Playboy 35t Annversary | 520-5033-00 520-5002-62
< ABC Monday Night Football » 2 Fl?pper
. oy for 100 5 of 20-5030-00
« Ehantorn of the Opera Gy o 352t Arie & 16DigithIphaNumeneCombined
_Bac&io_ﬂeﬂzzuL*—. The Simpsans ABC Mon. Night Foothalf) AR
Bnd | fowr
. _?hgﬁkpomt
. Mutan?ﬁ,ma 520-5002-03
|_Turfles |
< Baiman 520-5047-00
*3 C 520-5033-00
. 5t A 2Flipper | 520-5050-01
s 1 pliral
L Weapond |
= Star Wars 520-5047-01
= Backy & Bull-
| winkle 4 Friends 520-5050-02 520-5055-00
+ Jurassic Park 525(.]_?-0?8'00 g
. HLBSI Action 520-5070-00 520-5052-00 5
erg ol - . X I
« Taleg from 520.5076.00 520-6050-03 12832
« The Wha's 3-Flipper 520-5047-02
—Lommy £20-5055-01
* WWE Royal | sosororsosew | gonsa77.00
Rumble 4-Flipper (2X2)
. GUNS N . o .
5§20-5076-00 3 - L
» Maverick 3-Flipper 520-5050.03 5.20751 0,2:?0 520-510:;00 Paddle Boat
MaryShelley’s | 520-5076-00 .
HenRonsiet 3-Flipper SH0TTR | ppsoar-as | 520507500 520-5092-01 [~ : :
« Baywaigh 520.5070 / E080 40 192X 64 520-5124-00 | §20-5125-00 [ 5-Ball Trough
" 4ED 520-5126-02 _Single OPTO_ | Single OPTO | over Lin-Kicker |
« Batman 520-5076-00 520-5124-00 | 520-5125.00 | 4-Ball Trough
Forever 3-Flipper : Single QPTG | S | gver Up-Kicker |
Miscellanaots Boards (Lamp Boards & Rslav Boards) not listed above ¢an bs found in each individual game manual.
¢} W £y o g ) Gy )

 Power| Dot Matibx | D
upply | Display | Confrolfer |:Teaheniity

. k H-_I ﬁl i ﬁ:
520-5052.00 g 5205124430 m 5-Ball Trough
2 "! gle O [ ¢} | over Up-Kicxe

1/0 Power CPll/Sound Di Power | Dot Matix | . Displa EOPTH
Name Driver Mono qu Display Q#o%r ETransm %?

. 520-5137-01 | 520593810 | 520-51 aa-oo e e | seo-soss01 | 520:512400 | 520512500 | &l Trough

wister —ll byt 2 ~
520-5052-00 _ i-]-4:Ball Traunh

tover Lip-Kicker]
Day (104) 520-5032—00 520-5083-00 Allgn Head
B 2.long Hop opgg Enter ]
520-5052-00 520-5124-00 | 520-5125-00 | 5-Ball Trough
520.5137.01 £20-5136-10 520-5055-01 £ f

Space Jam 128 X 32 Single OFTS | Single OPTO | over Hp-Kicker|

e Sier 520-5137-01 £20-5136-10 520805200 | 500505501 | 220512400 [ 520-5125.00 T A-Gal Trough

Wars Trllgl -

- Special

Tahla continued on the next page.
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APPENDIX D

Board Type Table
Game '-.I!OPower | CPU/Sotind Disg Power | Dot Matrix-|  Display - e
Name Driver | {old & new)_ 1~ Qupplyy: - | - Display - conl roblar - IEnEmE Race Apllieaor 4
520-5062-00 520-5124-00 | 520-612500 | 4-Ball Trough | 520-5162.00
The Lost 520-5137-01 | 520-513610 | 520-5138-00 | 923909200 | 620.5055-01 : o} s Mer
World: J.P. Do R d. B R o ' sSensorMon
 520.5137.01 | 520513610 | 520573800 320806200 | sa0505501 | S2052ERS | Souie OFTO 4-8all Trough | 530515500
The X-Files  Iyymmamempm 520-5082-00 | 520-5065-00 | Filo Cabinat || _ Sensomn
tarship §20.5187-01 | 520513615 | 520-5138.00 520 Sos2 00 | 520505502 | 520-5124-00 | 520-5125-00 | 4-8alt Trough
oo A7 Segrers Display Bard 620-5082-00 | 520-5083-0 | /A Orbil
- R | _Lane Enjgr_
e | 520518701 | 520513615  £30.5138.00 520200 o20-6056-00 | 520512400 | £20-5126:00 | 2.Bal Trough
Dﬁvin' y Boar 520-5082:00 | 520-5083-01 | j ey Ramp
L acliitpiol
520-5052.00 §15-0173.00 | 515-0174-00 | 4-Ball 1 Tougn
Lost In 520-5136-16 | 520519800 | SRR | s20-6056509 _Dual OPTO | | over p-Kicker
520-5137-01 520-6138.00 | 220800200 | googossa | SIS01I300 | 815010400 | 4-Ball Tiough
Godzila : : over
620-5137-0% | 520-5136-16 | 520-5138-00 520805200 | gop-sose-08 | TSOUSD | SEOLENS SBat Trough
South Park anzous B520-5082-00 | 520-5083-01 | Kenny Under
Harley: ™1 co0.5137 o1 | B20-5196.16 | 520.5136-00 52102-3052-00 516G173:00 | S16-0174-06 [ Z-Ball TEE_ f
53% ol%' g 8 520.5062.00 | 520-5083-01 | Motorcydle
20d -dition r010 Long Hop opto | Long Hop op1o Enter
s svaieis | carsono e | S | GO [
Heme GrOCOMY 5o k 520.5082.00 | 520-5083-01 | Goalie Under- ] Sensaron
(NFL) arold Bx 8d. Lonyg Hop oprgl T nter | Goalie Moter
o 520.5055.09 1 5150173-00 | 515-5174-00 | 4-Ball Trough | 520-5194-00
Sharkey's D gt_gLQ, Dyal OPTO ovier Up-Kickor} 4-Pos. Motor
Shootoit. L o . . .p Sensoron
S205137-01 | 520-510616 | 520-5138-00 52102*30)53:200 | 520-5055-03 %5“0”3'90 515-0174-00 4'3"‘!"!“!;;%. i e
High Rolier 520-5082-00 | 520-5083-M Bali Lock Sensoron
Casino FLQI_‘!Q Hop oero | Long Hop geto | under Roulettad  Roulette
lanzows Dot Displa Tor UKONLY> ot 52;)-2196-00 520-5195.00 Up/Dn H:gﬂr? VM‘-‘Igﬁ;l
@lggﬂ Q; . N
§20-5085-03 § 515-0173-00 515-0174.00 | 4-Ball Trough | o 251590
DK OMLY> St | 520.5082-00 | 520-5083-01 | Time Machine | Jise-Stkaioher
onoyd B}, ong Hop opro | Long Hog opTo! — Ramg QFTO on SintHe
520.5055-03 | 515017300 | 815017200 T £-8all Toiigh
i for UK OtV Sl | 520)-5218-00 | 520-5210-00 Bank
| are : : 00 N oot P 4-Pos. OPT r
§30.5136.16 | 520-5138-00 5210205200 520-5055.08 | TE0LH0 | 515017800 T T Bal Trough
Playboy - UKo S b . .
[ ] nder Bd, L . . oo :
515.0173.00 | 5156017400 | &-Ball Trough § 520-5202-00
520-5055-03 i i Ki -Position
“f:‘,";"'-";:s;g 520-5082-00 | 520-5083-01 | Behind 1-Bank ] Switch Detect
Long Hop aeto |Long Ho T on Wheel Spin
515-0175.00 | 5150174-00 | 4-Ball Trough
| over Up-Kicker|
P P Baa 5o 19-00 5 50 060 L -
‘ 520-5052-00 515017500 | 515017400 | 4-Ball Trough
é"m’"ﬁ:”@ 520513616 | 520519800 | Tipgxaz | S2050553 | pualopTo | Dy augr U ke
ise of the ous T >80k | 516-7307-00 | 515-7308-00 annon
Machines ™ ok enoid Eepander B | 5 te OPTO | Sinale OPTO | Trough
e N e il ) e R e
B e M 19-LED FCB | OPTO Tranamitier / Fleceiver | Brok oy st 1515.7307-00 | 515-7308-00 [Orthanc Tower| 500-6747-0
_ ] £50.E512.00 | Ampi 15939 | Single OPTC | Single OPTO | Trough [BlackRec.)
TH
Board ORDTHERING Aopenche
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APPENDIX E

Generic Coil Cross-Reference Guide + &

___ STANDARD COILS _ _
_GA-TURNS | Ree. {QF | BPI PART'NS | GAZTURNS | Res. (Q) [ SPI PART NS
20-400; 1.0 Q (090-5021-00 24940 +| 55 090-5036-00 21-800 F [ sot avaiatie RED-RED |090-5020-10T
22-500] 1.7 @ |090-5017-00 ’ 090-5036-00B | 22-750/30-2600 3| 26/920 © |[NA 090-5011-00
22-600: 2.2 Q@ |090-5023-00 | 25-1240f 9.3 @ |090-5034.00 22.000 % 8.4 @ |YEL-YEL [090-5020-20T
23-700| 3.1 Q |090-502200 090-5044-00T 000-5032-00T
23-750] 34 @ |090-5019-00 | 20 12001 103 2 090-5044-00B 22-1080 48 @ IVELGRN 5 5032008
23-800 | 36 @ 080-5001-00T | 27-1300| 14.2 © |090-5003-00 | 23-620/30-2600 ¥| 247750 © [NA 090-5005-00
090-5001-008 | 27-1400; 14.7 & [080-5015-00 | 23-700/30-26800 ¥|3.6/835 © {NA 090-5013-00
23-840| 4.0 9 |090-5005-00 27-1500| 16.3 @ 080-5004-00T | 23-800/30-2600 %/ 2.8/80.5 Q@ [N/A 090-5012-00
. 93-1200{ 7.1 Q |090-5008-00 ’ 090-5004-C0B 23-900 3.8 Q |GAN-GBN|090-5020-30
231,-765| 36 Q |090-5027-03 | 28-1050! 11.5 © |090-5046-00 23-1100 5.1 £ {ORG-ORG|090-5030-00
24-900| 50 @ [080-5002-00 | 29-2000{ 33.6 & |090-5016-00 23-1500* 4.4 @ |BLU-BLU |090-8062-007
Nate: Ohim values may vary +/~ .03 Q depending on meter cafibration, 23-1570* 05 0O |SeeNote |000-5025-00
ﬂ”mﬁ%ﬁﬁéﬁ?ﬁ?ﬁ? g&'gr"gr?"ﬁ gf ‘E%ﬁ‘“, note the part numbers. 25-1800 13.8 @ |BLU-GRN }090-5041-00

E Coil Part s ending with a 'T" signifies the Diode is on the top of the lug; ...ending with a "B* signifies the Diode is on the bottom of the fug,
These colls are dual-wound. Alse Note: All Coll Part N% listed Do Not include Col Slesves (must be ordered separately).

—MAGNET COILE w12 foads _ TRIP COILS [Miniafure — [ LUGLESS COILB
GA-TURNS . RBeg. {$2) | 0PI PART'NS § OA-TURND . (L2 am EHEI--'HE.' 'GA-TUBﬂg-' Resg, {2} 9_”Pl' PART N2 | BA. URNG’Z Res L
22-650| 43 Q 1090-5042-01 § 29-1000] 15.2 @ |090-5059-00 | 33-1590{ 59 Q |515-8918-00 8P PART N2

24-780) 8 @ 1090-5061-00 § 31-1500 520 @ 1090-5054-00 | 32-1250] 35 © [515-691601 | 23-800[ 3.6 ©
20'5-480; 2.9 Q |090-5064-02 | 32-1800]50.2 © |090-5031-00 |Note: 33-1560 WHT & 32-1250 YEL [090-5053-00

Flipper Coil Table ¥

o ; 0:9 i PHERS N B SWiE
GAME NAME 8P1 N2 / GAUBE-TURNS / Color 8P| N2 / GAUGE-TURNS / Color
: ' LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT

Laser War ¥ 2 22980 | 50-2000 SAME Not Used Not Usad

Secret Service ¥ 3 ) &%;Pg% SAME Not Used 5 090-5006-00

Torpedo Aliey ¥ a 229795065;0;;6.-%9_ 239293 Q'SG[ 3193_’25000 Not Used 230_30'5012'00
Time Machine # 2 229300 1 A0-5600 SAME Not Used Not Used

—=_These colls ar duai-woung
Playboy 36th Anniversary 11 2 22-09%%-?\925%.20%3_. SAME Not Used Not Used
ABC Monday Night Football + 2 2990 ot e . SAME Not Used Not Used
¥t A vary small % of these games utsed a 0905020—;0'-:01! which useaii1 a proto-lype Solid Stalg Flipper System. The two types of coils both are 22-800 colls; the only diffierancs is the
Robocop 2 | ppo%on0erE SAME Not Used Not Used
Phantom of the Opara 0 zzgml__ SAME Not Used Not Used
Back 1o the Future 2 n_%%%?géf_ﬁoﬂ__ SAME Not Used Not Used
The Simpsons 2 22.%%232;?.%051.- SAME Not Used Not Used
Checkpoint 2 o0 202920 SAME Not Used Not Used
Teenage Mutant Ninja Turiles [ 23. 090'_5020'30 SAME Not Used Not Used
Batman 0 | 2050200 SAME Not Used Not Used
Star Trek 25th Anniversary 2 &&%_ SAME Not Used Not Used
Heole 2 __:_'_' D _ ====:D§.Mj,g£;§g= = iw g wjciin] T W =h
090-5030-00
Lethal Weapon 3 2 23-1100 -ORG-DR(- SAME Not Used Not Used
090-5032-00

Star Wars . 2 221080 Y ELGRN- SAME Not Used Not Used
Rocky & Buliwinkle & Friends 7 03 ggg%&gﬁ%}ﬂ”_ SAME Not Used Mot Used

Jurassic Park 3 080-5020-30 SAME Not Used 080-5030-00

23-900 -GRN-GRN- ors 23-1100 -ORG-ORG-

Table continued on the next page.
TH
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APPENDIX E

. i L RIR BRI R O L0 s g
“GAME NAME - | N© / GAUGE- _GPI N2 / GAUGE-TURNS / Color |
L LOWER LEFT LOWER RIGHT UPPER LEFT UPPER RIGHT
Last Action Hero 2 | g . SAME Nt Used Not Used
Tales from the Crypt 8 22-1?!%5-3%2!:?8314- SAME Not Used 25-1%%%%?.3%]‘!“-
, 090-5020-30 080-5041-00 -
The Who's Tommy 8 | 23900 -GRN-GRN- SAME 25-1800 -BLU-GRN- Not Used
WWF Royal Rumble 4 | 22-y080 -YEL-GRN: SAME 25-1800 -BLU.GRN- SAME
Guns N' Roses 3 22_1%'4_ SAME 23-1?%%%%%%%- Mot Used
Maverick 3 | 22.1080 YEL-GAN SAME Wot Used 221080 VE -GRN-
Mary Shelley's Frankenstein 3 | pa1in0 008 e SAME Not Used 251100 O ORG:
Bavwatch 4 090-5030-00 090-5020-30 090-5025-00 090-5030-00
yw 23-1100 -ORG-ORG- | 23-900-GAN-GEIN- | 24-1570-See Note-_| 23-1100 -ORG-ORG-
090-5032-00 090-5020-20 '- 090-5020-30
Batman Forever 3 | 22-1080-YEL-GRN- | 22-00 -YEL-VEL- Not Used 25-900 -GRN-GRN-
Apollo 13 2 | potoon VL GRN: SAME Not Used Not Used
Golden Eye 2 | gy eS8 . SAME Not Used Not Used
‘ 090-5020-20 090-5032-00
Twister 2 | 20000 VEL-YEL- | 20-1080-YEL-GRN- Not Used Not Used
ID4: Independence Day 8 | oo SAME Not Used 23-900 -BLRGRN- |
090-5032-00T 090-5020-20T
Space Jam 2 | 22-9080-YEL-GRN- | 22-800 -YEL-YEL- Not Used Not Used
The Star Wars Trilogy - 080-5032-00T
Speciat Ediiont 2 | 22-1080-YEL-GRN- SAME Not Used Not Used
The Lost World: Jurassic Paikt | 2 | 529080 SELGRN- SAME Not Used Not Used
The X-Files 1 2 | s S e N SAME Not Used Not Used
Starship Troopers 8 | 231760 GRO-ORG- SAME Not Used 223080 VELLGRN-
Viper Night Brivin + 2 | satien SR BRG SAME Not Used Not Used
090-5030-00T " 090-5082-00T
Lost In Space t 2 | 23.1100 -ORG-ORG- | 22-1080 -YEL-GEN- Not Used Not Used
Godzilla § 2 | 2 e N SAME Not Used Not Used
South Park f 2 | st aG. SAME Not Used Not Used
Harfey-Davidson® t and 080-5032-00T 090-5030-00T
Harley-Davidson® 2nd £d. + 2 | 25-1080-YEL-GRN-_| 23-1100 -ORG-ORG- Not Used Not Used
: 090-5032-00T 090-5030-00T 090-5030-00T
Striker Xtreme (NFL) + 8 | 22-1080-YEL-GRN- | 23-1100 -ORG-ORG- § 23-1100 -ORG-ORG- Not Used
; 090-5030-00T 090-5030-00T
Sharkey's Shoolout t 8 23-1100 -ORG-ORG- SAME 23-1100 -ORG-ORG- Not Used
High Rofler Casino + 2 - | asea 0l Not Usad Not Used
Austin Powars™ 2 23_333 -Eglg!?l-%onN- 23_10 .lggo's_%sgg_%rne_ Not Used Not Used
MONOPOLY® ¥ 8 | 25080 VELARN- SAME Not Used 239800 BLUBLY-
Playboy 2 | s BRG. SAME Not Used Not Used
090-5032-00T 090-5067-00T 090-5068-00T
RollerGoaster Tycoon™ ¥ 4 | 22-1080-YEL-GRN- SAME 25-1400 -RED-RED- | 251600 -WHT-WHT
D 090-5032-00T 090-5030-007
5% h _ NotUsed 23-1100 -ORG-ORG-
The Simpsons™ Pinball Party ¥ . ) Flippers {Mini-Bats) on 2nd Level Playfield:
ippor * 090-5020-20T 090-5041-00T 090-5025-00T
Bais) : 22.000 -YEL-YEL. | 25-1800 -BLU-GRN- | 24-1570-See Note- |
Terminator® 3: 090-5032-007T
Rise of the Machines™ 2 | 27-1080 -YEL-GRN- SAME Not Used Not Used
The Lord of the Rings™ ¥ 2 | el SAME Not Used Not Used

F Coil Part Ns ending with a *T* slgniies 1he Diods is on the top of the lug (on the coil-winding side); Coil Part N%s ending with a *B" signities the Diode is on the battorn of the lugs.

Coil Cross-Ref. Buide
& Flipper Coil Table
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APPENDIX F
Motor Specification Table

The foﬂow.‘ng tabfe oniy list games that used motors.

with 515" will r‘nc.'uq'e the Wiring Hamess_ & Conneciar.

 GameMame | Funotion _Spocifiestions | Parthe "
ABC Monday Night Football | |, 202 Fosl N 2 515-5222-00
Phantom of the Opera Up/Douh Movernent 60117 B 11 HOM. CEW 515-5256-00
Checkpoint (i Bkt Motor D.C. (KEN) 041-5005-00
Shaker  braon 041-5002-00

Teenage Mutant Ninja Turtles | SPInning Pizza Ball Goar Molor 24w A-C- 515-5397-00
Batman Up/Doswn Shsverment 60tz S0 11 AP COW 515-5256-00
Swinging Target B ot 2 515-5534-00

Star Trek 25th Anniversary Transporter F/X Gear gﬂgg;‘:“’ AC. 500-5421-00
{for %@_ﬁp ENQ 44" Motor 12v 041-5014-00

— [ LeWal Weapon 3 Sptring Lght Wotor 27 A, 041-5017-00
o et e 5156256-00

St Wors e e
%ﬁlr Bowmeaorlt_l "ZG; ggtﬁr C-?\‘:!U ALC. 515-5570-00

Rocky & Bullwinkle & Friends | £ 9-2t00 Blade: A a5 e 041-5023-00
Lefth!i;t;T;tnrgévement Muti Motor 5v D.C. 041 -5025-00

Jurassic Park Uprou;rr;Fltwegvemeni Bowmanprﬂo(t:o N 041-5026-00
Shaiker oo Motor 041-5002-00

Last Action Hero LevaIigE{al\ggvement M Progg%s 2%!;% 12vDC. 041-5027-00
e A 0S| on soeco

Tales from the Grypt oo Rner e 515-5900-00
L e E e

Uprothl-{ll?:;-vemsnt Bowm;:;ﬂgﬂhodtgg&v G 515-5000-00

The Who's Tommy Flipper Blinders 33321“6'5{” 041-5032-00
SPiing ptane Motor D.C. 041-5033-00

WWF Royal Rumble Shaker o Abin soso e G- | 041-5029-00
Maverick, The Movie Turning Paddle Wheel T“ﬂﬁ%‘};’,\:‘-c- 041-5036-00
Mary Shelley's Frankenstein | | gietiiohess | Servo Motor (94102) 041-5032-00
Batman Forever LerHngl?tnE!?):emem %%m%%mg F?Ighaféé"\r’? 15-6383-00
N 1. S —515-5383-00

Apollo 13 o VTR IRRIAAS | 515648700
e LR B0 | orrsoeeco

Goiden Eye LeWRngﬁtt?ulfllicﬁement Bg\ggzagﬁ%tgpzﬁvcmc. 515-8528-00

Table continued on the next page,
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APPENDIX F
Motor Specification Table

Open/Close Movement

50/60Hz 10 RPM Bi-Directiona¥

The following table only list games that used motors. Part Numbers starting with "5 15—"_ will incitrde the Wiring Hamess & Connector.
Game Name FuncHon 3 ' Bpecificalions’ ' -Parf N2
Spinning Disc Multi Products Motor 24v A.C. (041-5026-00)
Twister aith Magnet 50/60Hz 3W 325 RPM CCW 515-6347-00
Backbox Fan Multi Products Motor 24v A.C. (041-5052-00) 515-8531-00
{Tomado Wind) 50/60Hz 3V 3600 RPM CW -
ID4: Independence Day Open;@.'g;‘e”ﬁﬁeemem Se(rgvfshzﬂgwr 041-5045-00
X-Wirn Bowman Motor 24y A.C. (041-5058-00
The Star Wars Trilogy - S.E. LeftRight Mavement 60Hz 3W 10 RPM CCW ) 515-6383-01
Snagger & Center Link Muiti Products Motor 20v D.C, (041-5058-03) 515-6715-03
. Lift UpDown Movement 9 RPM Non-Directional
The Lost World: J.P. Johnson Motor {Virator) 10.5v D.C
Shaker 10 AMP 2950 RPMCW 041-5029-00
. X-File Cabinet Multf Products Motor 20v D.C.
The X-Files Lift Up/Down Movement 9 RPM CCW 041-5057-00
Haydon Switch & Instrument, Inc. Stepper Motor . -
Starship Troo Warrior Bu 12v D.C. 4.6W (041-5062-00), Series 36000: 515 67_94 00
P pers Forward/Reverse Movement | 1.4%a (Non-Captive Shatt not inck) HSI #36864-12 | Requires 7- Shaft
(Unipotan) Travel per Step: .004 Step Angle: 15°_|930-5503-00
Spinning Disc Multi Products Motor 24v A.C. (041-5046-00}
Lost In Space with Magricl e i 308 oM COW 515-6347-00
Godzilla Shaker Jonmaon Motor (Vibiater) 18,0y D-C. 041-5029-01
Johnson Moter (Vibrator) 10.5v D.C.
Harley-Davidson® Shaker 10 AP 2650 RPM OW 041-5025-01
¥y Moatorcycle Autotrol 24v A C. {041-5072-02) 515-7025-00
Lift Up/Down Movemeni 20 RPM CCW
Striker Xtreme (NFL) L it tamant Muli #3580 12v D.C. (041-6075-00) 515-7071-00
y Mystary Ball Hankscraft Motor Model-E 24v A.C. {041-5076-00
Sharkey’s Shootout Rotalig Movamsnt 50/80Hz 3W 20 RPM CW )| 515-7095-00
Rouletie Wheel Multi Pracucts Motor 20V D.C. (041-5078-00)
Rotating Movement 17 RPM CCW 515-7153-00
i Haydon Switch & Instrument, Inc. Steppar Motor 515-6794-00
High Roller Casino Up/Dn. Ramgp in Slot Mach. |  12vD.C. 4.6W (041-5062-00), Series 36000: | Requires Shaft
Lift Up/Down Movemenl | 1,4" (Non-Captive Shaft not incl.) HS| #36884-12 |4~
{pnipolar) Traved per Step: .004 Step Angle: 15° |590_5503-01
Time Machine Multi Products Motor 24v A.C. (041-5078-00)
Rotating Movement 50/60Hz 20RPM GC 515-7141-00
i T Laser Beam Autotral Motor 24V A.C, (041-5081-00)
Austin Powers Left to Right Directional 50/60Hz 4W 10RPM Bi-Directional 515-7171-00
Dr, Evit Target Hankscraft Motor Model-E 24v A.C. (041-5030-00} 515-5900-00
Li#t Up/Dowh Mavemant 50/80Hz 6APM CCW
Mini-Fiipper (Waterworks) Multi Prad. Motor & Gear Box #7000 EXO0159A
Monopoly® Hotating Sovement 20v D.C. 50/60Hz 85RPM CC/CCW 041-5083-00
Triangular Billboard Autotrol Motor (BDS11 150-1387) 24v AC.
Rotating Movemnent 50/50Hz 12RPM Bi-Directional 041-5086-02
Centerfold Mechanism Multi Products (3680) Motor 12v DC 041-5075-04
Playboy QOpen/Close Movement 10/12 APM CC/ICOW
Haydon Switch & Instrument, Inc. Stepper Motor N .
Teass Drop Screen 1%\; D.C. 4.6W {041-5062-00}, Series J600K): 515 67?4 0_0
Lift Up/Down Movement | 1.4" (Non-Captive Shaft not incl.) HS! #36864-12 | flequies 7 Staft:
(Unipolar) Travel per Step; 004 Step Angle: 15> _|530-5503-00
Terminator® 3: Backbox Ball Shootar Multi Products Motor 24V AG. (041-5079-01}) 51 5_731 7-00
| Rise of the Machines™ Up/TNrown Movement 21 RPM CW B

No moftors were used on the following games: Laser War, Secret Service, Torpedo Alley, Time Machine,
Playboy 35th Anniversary, Robocop, Back 1o the Future, The Simpsons, Hook, Guns N’ Roses, Baywaich,
Space Jam, Viper Night Drivin’, South Park, RollerCoaster Tycoon™ and The Simpsons™Pinball Party.

i Please Note: "-01" Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy.
515-5893-00). THIS NEW MOTOR CAN ONLY BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01.

THE
v [ORDERINGG =
'ra';]zr pecification THE ppendix ;



APPENDIX G
Part Number Prefix Classification Codes

L Electrical Source, Energy & Signal Converters
010- Transtormers
031- Speakers
080- Solenoids (Coils)

i Conductors, Connectors & Insulators
034- Line Cords
036- Cable and Harness Assemnblies
0d41- Motors
045- Connectors QAII Types)
077- Lamp Sockels

. Circuits & Circult Elements
100- ICs
110- Transistors
112- Diodes
121- Resjstors _ )
123- Resistors (Variable & Adjustable)
124- Re%ulators & Bridge Rectifiers

125- CAPS
140- Crystals
165- Light Bulbs
190- Relays
IV. Bolts, Screws, Nuts & Washers
231- Bolis
232- Screws (Pan Head)
234- Screws (HWH
237- Screws (Misc,

240- Nuts (Misc.

242- Washers (Flat, Round)

244- Washers (Split Lockg

246- Washers (L.ockers, External Tooth)

V.  Mechanical Components
249- Rivets
251- Pins {Dowel)
254~ Stand-Offs, Spacers and Shims
260- Steel Ball _
265- Springs (Extension)
266- Springs {Compression}
269- Springs (Washers - Belleville, Wave)
280- Grommets and Bushing

VL. Handles, Locks, Catches & Latches, Keys & Hinges
355- Handles, Locks, Catches & Latches and Kays
390~ Hinges

VIl. Fabricated Parts (In-House Assemblies)
500- End Product {(Systems and Models)
515- Sub-Assemblies
520~ Printed Gircuit Boards (PCBs)
522- Dlspla)EGlass
525- Wood Parts
530- Screw Machined Parts
535~ Fabricated Parts .
545- Molded {Extruded} Plastic/Rubber Parts
550- Molded {Inserts)

VIl Bulk Materials
600- Braided Ground Wire
601- Stranded Wire

602- Ribbon Cable ‘

626- Foam Hubber
IX. Miscellaneous

705~ Packing & Shipping tems
820- Decals and Labels {Sets & Misc.)
830- Butyrate (Plastic Pieces)

800- Game Posters

960- EPROM (Raw Part)

965- EPROM (Programmed Part)

THE
Appendix G: |O OF MNG Part Number Prefix
1 THE Clagsification Codes




APPENDIX H
Playfield Inserts (Plastic Light Covers)

Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST
STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
DN
550-5000-XX 550-5001-XX 550-5002-XX 550-5003-XX 550-5004-XX
STARBURST STARBURST PLAIN PLAIN PLAIN PLAIN
CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR
550-5005-XX 550-5006-XX 550-5007-XX 550-5008-XX 550-5009-XX 550-5010-XX
PLAIN PLAIN STIPPLE STIPPLE ROLLOVER WHITE STAR
CIRCULAR CIRCULAR CIRCULAR 1" SQUARE BUTTON BASE | (only in white)
. 2-3/4 | j 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=18" X 34" 1-55" X 1-15" 2-1" X 1-13" 2-Y4" X 115" 114" X 1-15" 2" X 2-14"
550-5018-XX 550-5051-XX 5§50-5044-XX * 550-5049-XX §50-5050-XX 550-5063-XX
STARBURST STARBURST MENI BEVEL PLAIN BANANA
MINI SHIELD | LARGE SHIELD HOT DOG HOT DOG HOT DOG
U ( 3“1/2 “ ) ( 3-1/é“ )
550-5024-XX 550-5025-XX 5£50-5020-XX 550-5021-XX 550-5022-XX 550-5023-XX
STARBURST STARBURST STARBURST STARBURST STARBURST STARBURST
ARROW-SMALL | ARROW-LARGE | ARROW-HEAD BULLET TRIANGLE
SMALL -
S
550-5013-XX 550-5070-XX 550-5014-XX 550-5015-XX 550-5016-XX 550-5017-XX

Nofte: The shapes and sizes shown above are not to scale. Some shapes may rio longer be available in every colar,

Instructions:

Paris which may come in various colors (i.e. targots, some posts, playfield inserts, elc.) end in a 2-digit N which correspond

to the color of that part. The "-XX* in Part Ns which may come in vatious cofors should be reptaced with the desired 2-Digit
N2, corresponding to the color dasirad. Mot afl colors may be available.

PLASTIC PART CGLOR CHART

N2 Color | N© Color 2 Color 2 Color N? Color | N° Calor
«{J(} | Black or Soid Glear | <03 | Amber -06 | Yellow I -09 | Purple | -12 [ Fuor. Biue -15 | Luminescent
-01 | Clear -04 | Green -07 | Orange -10 | Fluor, Orange ] -13 | Teal Green 16 | Gold
- Red -Q5 | Blue -0g | Wiite 1_11 {Fluor. Green | -14 1 Gray -7 [ Trans. Brown

Playfield Ingserfs Appendix H:

(Plastic Light Covers}



APPENDIX | PLASTIC PAR

Stand-Up Targets N LColor .
Black
"™ E3 R means -0 i
i «Target : -01 ear
1 Insert» és 02 | Red
N revarsed,
il £§ alowing =03 | Amber
- B EL HE;ae:i -04 | Green
urk
application, -06 ; Blue
- -6 | Yellow
b ; -{}7 | Orange
~F | White
Take Note: 00 [Purplo
t.  For ltemsg A-E, for the Target Assembly use the "500-* SPI N2: =10 | Fluor. Orange
For the Target Assy. with Rear Mount add "R" to *500-* SPI N%;
For just the «Target Insert» use the “545-" SPI Ne, -11 | Fluer. Green
2. Ntems A-E come in various colors. These targels may not be -42 | Fluor. Blug
available in color. The *-XX" in should be replaced with the Toal Green
desired 2-Digit N® for the color desired described in the Chart +™ -13
As of date of print, the following colors were used for Hems A-E: -14 | Gray
-0t Clear (A, P); -12 Red (A, B, C, D, ;-0 Amber (D, E); -04 Graen (A, BY; ;
05 Blue (C); -06 Yeliow (A, C), -09 Purpls (B, D); -11 Fluprassant Green (A, B, O). =135 | Luminescent
3. Sae Saction 3, Chapter 3, Go To Diagnostics Menu, for switches =16, Gold

used comesponding to the Switch Matrix Grid of this game,

PIPARTN®  N?  QTAND-UP TARGET NAME OPI PART N2
LAY : Modular Stand-Up Target Round Assy.
Sland-Up Target Round {Insert)

- Stand-Up Target N 'row ) k
ular Stan

d-U Targe Square

tand-Up Tar Insert) - . 189
{-H ¢ Target Assembly with the « Target Insert »
« Reversed » simply addf a "R" at the end of the Part N2 See Side
d View picture above to compare (dashad line shows targe! reversed).

O O O
_ Val
e e =N

Take Note:

For Items 1-4, "single” components can be ordered.

Items 1-4 come in various colors. These targets may not be
availabie in every color. The "-XX" in Part N% should be
replaced with the desired 2-Digit NE for the color desired
described in the above Chart.

For switches used corrasponaing to the Switch Matrix

Grid of this game, see Sec. 3, Chp. 2, ...Diagnostics.

8P PART N? N2

STAND-UP {FLAT) TARGET NAME 8P| PART K®

500_5835_xx § Note; ttem 2A, is a rivetad Sub-Assy. which includas iha following Hems for referanca:
At1— Stack Switch Radins End {180-6133-00), A2~ Washer 518" (242-5017-003,
=INGLEUDE: A3— Rivet 1/8" o X 316" (240-5001-00) and A4— Rectangldar Targst (545-5145-XX).
iB gég:gggg:é%( 3 1"Sq. Stand-Up Target Assy. 500-5232-XX
BAE-6452-00— ") [\ \¥i NGELIRY
1 6-32 X ¥4 HWH Swage (Qty. 2) 237-5976-05 3A:  Sw. & Target Assy. 1" Square 515-5162-XX
1E  Switch Diode, 1N4001 112-5001-00 tems 3B-F are identical to 1B-F Same as 1B-F
1F Foam Pad B26-5020-00 + Mote: IlernS&A. i:g rE;etsESu?Assy which inoludes“i:;hfollosv;:rusg Etée;ns for reference:
) i - - i A1~ Stack Swit us End {180-5133-00), A2— r 516" (242-5017-00%,
A1 Siack Sy s End (1903135 00 Ao Vinahor SR om gy ol | AS el 15 X 16 (249-5001-60) and Ad— 1" g Targt (645547000
AZ— ivet /8" ¢ X 16" (249-5001-00) and Ad— 1" Haund Target {545-5458-3CK). 4 __N_a[_r_q\!\_f__g_tqqd-Up Target Assy. o 500-5857=-XX
2. WX e Stand Up Rect Target Assy. - 500-5321-XX | ORDERING ABOVE! (ITER ) ABEY. PART'IE
~ORDERING ABOVE (ITEN:2) ASSY:PART NeWILE INCEUD 4AF Sw & Tar?:el As%c Marrow 515-5967-XX
2Af Sw & Target Assy. 1" X 112" Rect. 515-6027-XX lterns 4B-F are identical to 1B-F Same as 1B-F
Items 2BI:?= are identical to 1B-F Same as 1B-F ¥ Nole: ltam 44, i5 a riveted Sub-Assy. which includes the faflowling ltems lor referance:
Hem 2 Table Note continued Al— Stack Switch Squana End (180-5132-00), A2— Washer 516" (242-5017-00},

in the next colum. | THE A3— Rivet 1/8" & X 318" (249-5001-00) and Ad— Edsirﬁr?;uz}'ﬁ?{l}_
we JORDSERINGS e
1 Targets



APPENDIX J
Coin Cards (USA & International Pricing Defaults)

Sec. 3, Chp. 4, Go To Adjustments Manu, Adj. 6, Gama Pricing, USA & Intl. Standard Fricing Selact Table smrmarlzas Custorn or Standard Fricing Schemes these Coin Cards represent.

USA 8 USA S USA 2-7 USA or CANADA
or CANADA or CANADA

: 50¢=|1€§9x1 ¢ S0g=rsox1
'SUPER VALUE[R] SUFER VALUVE

$1 oo-n@wa isz.ou-lr:«s@
T Front T Back e nT: - FI'O T .
755-5400-00 755-5400-00 5. v} 755-5400-02 755-5400-02 t
: ; AUSTRALIA 1 or AUSTRALIA 2 or
NEW ZEALAND 2 NEW ZEALAND 1

Custom ¥

$1.00=13%x1

ue]]$1.00 =521
Lsssss)[®

Front Back
sl 97! 3t 755-5406-00 755-5406-00
DENMARK 1 DENMARK 2 EURO 3 EURO 4

2,00=t59x1 ) € .50=0S9x1)] _ € .50=§53x1
«3,00=032x1 1200 Os Slle  s0=ms?x1]l€1.00=59x2 | €, -50=F2x11] ¢4 00=p0x2

«5,00=00%x2f1* 300 S35 57 Jl€2.00=r52x5 J1€1-00=65>3 €2 00 =556,

Front Back 1-Sided 1-Sided . |  1-Sided |
755-5402-00 755-5402-00 755-5401-01 755-5401-02 755-5401-03 755-5401-04

EURO S EURO 6 EURO 7 EURO 8 EURO 9 EURC 10

€1.00=15°x1}[€1.00=152x1

€ .50=591
€1. 50-:@%2 €2.00—II§3K3

'€1.oo=:@°x3 € 50=15%x2|
€2.00=53°x7 |

€1.00=059x1 [} €1.00 =037x1 §
€4.00 =055 J§ €2.00 =153

1-Sided 1-Sided 1-Sided eleided
755-5401-05 755-5401-06 755-5401-07 755-5401-08 755-5401-09 755-5401 10
EURO 11 EURO 12 JAPAN JAPAN
£ Custom % Custom t
€1.00=13%x1 [l €1.00= (592 s
€2.00=15%x4 l§ €4.00=13%x9 JJ* |
1-Sided ' ' : — Front Back
755-5401-11 765-5401-12 |7 =52 755-5403-00 755-5408-00 +
NORWAY 1 NORWAY 2 SWEDEN 1 SWEDEN2 |SWITZERLAND1 SWITZERLAND 2

10,00, =030x1
15,00..=159x2 | § 5,00, =059x1
20,004.=052x3

o 1,00=059x1

' _ . 10,00= D521
Kr.5,uo"@x1 st 00 @xe

xr20,00= 1Z9x3,

Front ac Front Back
7565-5403-00 755-5403-00 755-5404-00 755-6404-00
UK 1 UK3 UKS UK Custom 1
£1.00=159x3|[ £, -50=E2x1 et 00 =gs9x1
£1.00=13%x2
£2000 @XJ £2 00 @xs | £2 00-@)‘3
Front Back ' Front
755-5407-00 755-5407-00 755-5407-01 755-5407-01 ¥

® Opﬂona,i Cam c ihis T Anyinternational can use tha back side of these  + TOLU] NA[.I‘IEN NB TEN 1)[0 f
feAme, Dl s nofet Coirr Cards for Custom Pricing. 3. Chp. 7. GO TO TQUARNAMENT MENU.

Note: Vou van dow:ﬂoad arty Coin Card (in POF Formal, Adobe® Reader v5.0 raquired) from our website www.sternpinball.comftoinagecards.hitm or fallaw link{s) for
|nf0!%ﬁmon on %zttsongmil Coin Car on a CD =] or Reader v5.0. Cider siyfe Coin Cards (foreign or domeshic), not on the wabsita or no longer available through your

distribulor, are
Coin Cardis) in-
cluded valir this
Pinbal game is de- Append]}( _,
THE lermined by ofigi- .l

Coin Cards {USA &
intn'l Pricing Defaults)

nal sRipping coLn-
try destination.
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GLOSSARY OF TERMS

A Followad after a number means "Amp." or Ampage in an expres-
sion relating to an etectrical object. (e.g- 8A).

AC {Acronym) Alternating Current.
Ad}. (Abbreviation) Adjustment(s).
Asgsy. (Abbreviation) Assembly,
Au. {Abbreviation) Audit(s).

Bd. (Abbreviation) Board.

BOT (Abbreviationy Bottom,

Brkt. {Abbreviation)} Bracket.

Bridge Rectifier A configuration of a diode that allows current to
flow in one direction producing both positive and negative pul-
sating DC Voltages.

Color Coding Soe Appendix H or |, Plastic Part Color Chart or Sec-
tion 4, Ghapter 1, Playfield - Plastic Posts & Spacers.

Combination {Combo) [Shot] Any variable pinball shot{s) made
succassively.

Conn. (Abbraviation) Connector.

CMOS Short for COSMOS (Complamentary Symmetry M.O.S.);
Complementary iMetal-Oxide Semi-Conductos.

CN (Abbreviation) Connector (e.gy. CN5-P3).

CT (Abbreviation) Centar.

DG {Abbreviation} Direct Current.

DT {Abbreviation) Drop Target{s).

POTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Exira Ball.

Eject Playfisld surface device o kick ball back into play; Saucer.

EPROM (Acronym) Erasable Programmable Read Only Memory.
Can be erased using UV Light and re-programmed.

e.g. (Abbreviation) Latin- Exempli gratia. For Example.

EOS (Acronym) End-Of-Siroke {l.e. Switch for fiipper).

F (Abbreviation} Fuse {i.e. F23).

GA-Tum Gauge & Turn describing the windings on a coil {e.g. 23-

800, 23 is the gauge of wire and 800 is the amount of windings.

Gil. {Abbreviation) General lllumination (Lamps).

HWH {Abbreviation) Hex Washer Head.

IC (Acronym) Integrated Circuit (As in after 24-Pin 1C).

ID or L.D. (Acronym) Inside Dimansion.

i.e. (Abbreviation) Latin- Id est. That is.

19 or ¥O (Abbreviation) Input/ Output (e.g. VO Power Driver Bd.)
LT, Lt. or L. {Abbreviation} Left.

Laser Kick A coil/plunger used above the playfield to kick pinball
back into play. ’

LED (Acronym) Light Emitting Diode.
Loop [Shot] Continuously up a ramp and back 1o the flipper.
Lwr. {Abbreviation} Lower.

Orbit liShot From the left or right flipper arcund the back rall of the
playfiaid back to the flipper.

MB {Abbreviation) Magnet Board.

 WM-BALL or MBALL {Abbreviation) Multiball™ More than 1 ball in
game play.

MID {Abbreviatior Middle

Non-Reflexive Sec Reflexive.

Ne. or Ne or # (Abbreviation} Number

NPF (Acronym) No Problem Found.

N.C. or NG {Abbreviation} Normally Closed.

N.Q. or NO (Abbraviation) Normaily Open.

NS {Abbreviation) Not Stuffed. {Use in Part Listings, Sec. 5)
©D or 0.D. (Abbreviation} Qutside Dimension,

P (Abbreviation) Pin {e.g, CN5-P3}.

PCB (Acronym} Printed Circuit Board

LHE

Glossary
of Terms

%RINGS

P/F (Abbreviation) Playfield.

PIA LED (Acronym) Peripheral interface Adsﬂner Light Emitting Di-
ode.. This is a diagnostic LED on the CPRLS; it shouid not ba §it
during nermal operation of a pinball game.

Plumb Bob Tilt Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

Pop(s)} Another term for Turbo Bumper{s).

PPB (Acronym) Playlield Power Board {"Popcom-Popping Bd.").
PREV (Abbreviation) Previous.

PSB (Abbreviation) Power Supply Board

RAM (Acronym) Random Access Memory. RAM can store input in-
structions and supply output infarmation.

Reflexive/Non-Reflexive Reflexive—Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solencid assembly (Ver. 1/2).
Non-Retlexive—-Solenoid Drive Transistor is enabled by the
CPU after reading a switch closure In the Switch Matrix (Ver.
3). Also note: AllCPU Boards are backwards compatible {e.g.
Juragsic Park/Ver, 3 to Time Machine/ Ver. 2). Swapping a
Ver. 2 Board to a Ver. 3 is not possible due to the spacial sole-
noids section (i.e. Sfingshots, Turbo Bumpers, etc.) changing
from REFLEXIVEto NON-REFLEXIVE on Ver. 3 Boards.

Relay An automatic switch operated by current in a coil.

ROM (Acronym) Read Only Memory. ROM cannot store input in-
structions but can supply output information, ROM can e pro-
grammed oniy once.

RMA {(Abbreviation) Return Merchandise Authorization Number

RT, Rt or R. (Abbreviation) Right; ("R" at the end of Target Assy.
Part N signifies Target Insart is Reversed.)

RO (Abbraviation) Rollover {switches).
Saucer See Eject,

Seoop A hole into the playfield. A metal scoop is in place to guide
the ball into the kick-back under the playfield.

Slam Tilt A switch which closes when the game is slammed into or
the Coin Door is slammed shut. Depending on adjustable set-
tings, will cancal game in play when the number of closures re-

quired is achieved.
SMB (Abbreviation) Shaker Motor Board.

Solenoid A coil used for Electro Magnetic devices such as refays,
fiippers, singshots, &tc.

SSFB (Abbreviation) Solid State Flipper Board.

STEP Refers 10 the service swiiches on the coin door.
Sub-Assy. (Abbreviation) Sub-Assembly.

S-U or S/U (Abbreviation) Stand-Up ( targets).

TM (Abbreviation) Trademark

Transfer [Shot] Manauvering the bali in play from one flipper to the
othet. With flipper in the up position and the ball cradied by that
flipper one would activate the flipper buiton in 2 quick repetitive
manner to bounce the balf to the other side. Skilled players
can rebound the ball off the slingshot.

Tri-Ball Three balls in play.

TTL {Abbreviation) Transistor-Transistor Logic

Upr. {Abbreviation} Upper.

Vorv (Abbreviation) Volt(s).

Ver. {Abbreviation) Version.

VUK {Acronym) Vertical Up-Kicker {Super or Standard).

X (Abbreviation) "Timas" A multiplior; also used in dimensicns.
X-Ball An undetermined number of ball{s) during game play.

Zener Diode A semi-conductor diode used for voltage regulation..
Application depends on reverse break-down valtage.

. 0DB" “B" at the end of Coit Part Numbers signifies that the diode
is attached to tha bottom of the lug.

=.00T" "T" at the and of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-

ing}.

Glossary
of Terms



STERN® PINBALL, INC. LIMITED WARRANTY
STERN®@ PINBALL, INC., ("QELLER“) WARRANTS ONLY TO THE INITIAL PURCHASER OF 110 PRODUCTS THAT THE
ITEM8 LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL U2QE AND
SERVICEFORTHEW ARRANTY PERIOD SPECIFIED:

PRINTED CIRCUIT BOARDES {GAME LOGIC): 2 MONTHS
DOT MATRIX DISPLAY BOARDS: 9 MONTH2

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF QHIPMENT FROM OELLER 10 T8 AUTHORIZED
DISTRIBUTORS.

SELLER'S SOLE LIABILITY S8HALL BE, AT IT2 OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO
SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED:

1. S8ELLER 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 PARTE DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDLING, OR DUE TO IMPROPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE @ELLER BE

LIABLE FOR ANY ANTICIPATED PROFIT2, LOSS OF PROFITE, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMACED-OR— B OSSR INCHRRED HE CHSTOMER T CORN HE PURCHASE OF A
SYERN® PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT A8 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 & NOTICE®S®

Caution _
Amn SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT RECOMMENDED

(AND MAY VOID ANY WARRANTIER). USE OF NON-STERN® PINBALL INC. PART2 OR MODIFICATIONS OF GAME
CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIEZ. TRANSPORT PINBALL CAMES WITH
HINGED BACKBOX IN THE DOWN POSITION ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING ANY GAME.
ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR BERVICING COMPONENTS. SUBSTITUTIONS OF
PARTS OR EQUIPMENT MODIFICATIONGMAY VOID FCC TYPE ACCEPTANCE.

Always Disconnect The Line Voltage Before Sorvicing. Some Parts May Still Hold Current When Unplugged.

Warning
A'IHIQ EQUIPMENT GENERATES, USEQ, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IE NOT INGTALLED
AND UBED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. 1T HAS BEEN TEQTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART I5 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REARONABLE
PROTECTION AGAINST S8UCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT [N A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIg
Owgkgé{’EENQE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INT NCE,

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTE AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. 1O
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PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH 12 NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISBCLOSED IN WHOLE OR iN PART TO ANYONE WIFHOUT WRITTEN CONSENT OF
STERN® PINBALL, INC. WARNING: PRODUCTE IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESION OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTQ [AND PATENTE PENDING), DEQIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. AGTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT 12 RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE.

© 2003 Manufactured by Stome Piekell, Ine. £ WTE " = Copyright © 1008 BETA.BRITE and
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