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This is a Sample Game Manual. At time of printing, some . Stern® Pinball, Inc,
technical information, schematics and drawings were excluded. o
Call us at 1-800-542-5377 (USA & Canada) or 1-708-345-7700
for Technical Support and/or information. SPI Part Number
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For Proper Operation of Pinball Game,
four (4) Pinballs must be installed!
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i"F Lok over the TOURNAMENT MENU in Portals™! iy
TOUE Read over Section 3, Chapter 7, Pages 53-57. TOlR

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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A Set-up Tournaments.. 9. personal messages can be added ..

s iiiridririraiiiiiiiuinniiiniiiiinningu
New to our Pinball Games?

Don't forget to go over Section 3, Chapter 1, Portals™ Service Menu Introduction. /f using Diagnostics...very

usefull Got confused? Comments? Questions? Call Technical Support at 800-542-5377 or 708-345-7700 (Option 1).



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

CAUTION:

For continued protection

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

QUICK REFERENCE FUSE CHART

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

5 side Coin Door|

Service Outlet [l
(on Power Box) [

*

9

Playfield Power
Interlock Switch

Memory Protect
Switch (Bottom)

S
For operational usage, see Sec. 3, Chapter 1, {

3A 250v S.B. | 50vDC Right Flipper (BLU-YELSRED-YEL)
n/a | 3A250v S.B. | 50vDC Left Flipper (GRY-YELSRED-YEL)
n/a | 3A250v S.B. | 50vDC Loop Diverter (GRY-YELSYEL-VIO)

For locations & more information on fuses, see Sec. 5, Chapter 2.

Solenoid
Expander
Board &

Tournament
Interface =
Board

i UK or Tournament
GAMES ONLY
For morg info,, see Section 5,
Chp. 4, PCBs (Yellow Pages)

'Displag Controller Bd. bl =
=i

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

128 X 32 Dot Matrix Display Board.

Find-14-In-Front:
Dr. Pinball

Portals™ Service Menu Introduction.
F7 | BA250v S.B. | 20vDC Low Power Coils : =
F8 | 5A 250v S.B. | 12v DC Logic Power ﬁ
F9 | 5A250v S.B. | 12vDC Logic Power . v
F20| 4A 250v S.B. | 50v DC_Magnet €<« THIS GAME ONLY Jransformer on
F21| 3A 250v S.B. | 50vDC  Coils e
F22] 8A 250v S.B. | 18v DC Controlled Lamps X
F23| 4A250v S.B. | 5vDC_ Logic il
F24| 5A 250v S.B. | 6.3V AC_G.I. Lamps (BRN-WHT to WHT-BRN)| |"aio g, 200V |US4: 8Amp 250v
F25| 5A 250v S.B. | 6.3V AC_G.I. Lamps (YEL to WHT-YEL)
F26| 5A 250v S.B. | 6.3v AC G.l. Lamps (GRN to WHT-GRN) n0 OE on BD LOCATIC . AD PER
F2r 5A250v 5.B. 163vAC G Lamps (VIO to WHT-VIO) CPU Sound Uz | 512K 965-0401-80
abinet Fuses CPU Voice ROM 1 Ui7 | sMB 965-0403-80
(AC OX (Cabinet Bottom) CPU Voice ROM 2 u21 8 MB 965-0404-80
115v AC Main Fuse Line (Domesti CPU Voice ROM 3 U3s6 8 MB 965-0405-80
AC : CPU Voice ROM 4 us7 8 MB 965-0406-80
DISPLAY Controller us 4MB 965-0407-80

For Schematics and/or

Component Parts on PC

review Section 5, Chapter 4,

.’—j 5 -5 p w :
l CPU/Sound Bd. Il w/ATMEL A |
Boards shown on this page,

Printed Circuit Boards
{The Yellow Pages).

i

I BRDG 20

II/O Power Driver Board Vl

241 ..+ All BRIDGES rated
35A @ 100v *+

+50v DC High
Current Coils
+20v DC Low
Current Coils
+/-12v DC
Sound /
Disptay / Logic &
+18vDC
{llumination

+5v DC Logic
Voitage




FIND-IT-IN-FRONT: Dr. Pinball Section Explained ,

The ey technical data from various parts of the manual were extracted and combined into the "F - It-n; ront:
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. To &

Flaghlamp Testing,
How It Works

A % % 0N , the Playfield
First, the operator / technician must enter the Service Menu Mode gO\fierhln’ferLogk
(for a complete description of the Portals™ Service Menu and ICONS witch must be
Read! Section 3, Chapter 1). To get into the Service Menu Mode,

pulled out.
power-up the game (if not already) and open the Coin Door. On the 4 1B
Coin Door is the Portals™ Service Switch Set (Red, Green & Black
Buttons).

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

followed by the MAIN MENU.
- 7 171w ‘
,..‘J?.,[_..:E]-—] @Eﬁ‘,@hﬂ—j‘ % Portals™ Service

Switch Set

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

Step 3: Select or activate the /cons by pushing the Black "ENTER" Red

Button.

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

= | In our Portals™Service Menu, selecting the "DR." Icon
+ will bring the operator/technician into DR. PINBALL (Flow
Chart Menus), the "on-screen" diagnostic aide. Thisis a
0OF feature that will allow you to utilize the power of the micro-
—=_"=J processor assisting in troubleshooting a problem with the

machine in a Flow Chart format (follow the questions & answer by using the Mini-lcons in the display).

—t , =T After entering Portals™, the MAIN MENU now appears with the
I ; | ; e "DIAG" lcon (GO TO DIAGNOSTICS MENU) flashing; press the
1Y b I e | pi=ly g Black "ENTER" Button to activate this ICON. The DIAGNOS-

RUD)ADT JIMET) JTOURRUIT | TICS MENU now appears with the "SW" /con (GO TO SWITCH
GO TO DIRCHOSTICS MEHU [ﬁ gfggg;[ajr_n‘?g, use the Red "LEFT" or Green "RIGHT

;
i
J

= T - the "DR." /con) — - -
a1 i Ll (DR. PINBALL e f
E;,E’ Q ']‘l;]"l.___::l * is flashing: L ,gL ,
COIL L AHPFLASH) CLE |MORE OTEFUS FREUPUIT

O TO SHITCH MEHL DF. PIMEALL

Press the Black "ENTER" Button to activate this ICON. The
DR. PINBALL MENU (Flow Chart Menus) now appears with the
COIL "DR." Icon flashing. Three (3) /cons, Coil "DR.", Switch
"DR." and Lamp "DR." are available for selection. Selecting a
particular fcon will give you a choice of which specific Coil (any

i

i, | oF. PREURITTHELR
L FLOK CHAET

and all coil assemblies such as Flippers, VUKs, Magnets, etc.),

Switch or Lamp Circuit needs {o be diagnosed. After selection,
Dr. Pinball will now display a question or a procedure to follow
such as "Does the lamp turn on?" or "Check bridge rectifier host
BR-20, if short replace." When Dr. Pinball displays a question or OE.
requests a procedure, Dr. Pinball will expect a response such as ! ;
"NO" or "YES". You the operator/technician must respond by
using the Red or Green Buttons to "SELECT" a Mini-lcon and

E;; L
‘1 i1 i‘ 4
DF. PREVBUITHELR

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

SHITCH FLOWK CHART
For Mini-Icons explanations & details, see the end of Section 3,

'i n |
i ‘; !
Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball. ] ) "REURUITHELR

o
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DIAGNOSTIC AIDS # F § 4 .

If this display flashes, the game is mdaoatmg that CMOS RAM
memory (CPU Loc. U212) has been corrupted. This is caused
be either failure in memory (e.g. batteries are dead and/or faulty
RAM) or upon installation of updated version of game code.
Opening the Coin Door will initiate a Factory Restore (Reset),

OPEN THE DOOR
by opening the Memory Protect Switch. Check battery voltage

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

OFERATOR ALERTY

This display is shown momentarily during Game Mode or
Power-Up to alert the operator of a coil n;alfunctiog (col:/z qrogsn’t
energize or coil fires a multiple number of times). OPERATOR
- #2 AT LHUI’i[H ALERT! works by monitoring any switch activated coil that has
COIL MALFUMCTION the potential to trap a ball when disabled (e.g. in the Auto
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,
the game will report this switch in Technician Alerts & will indicate the following display warning:

FLEASE CHECK

I this Tech Report Alert flashes (along with an audible sound),

the game has detected faulty switches and/or missing pinballs.

TEEH HEF“HT Select the "TECH" Icon for information (review Technician
Alerts, Pages 24-25). For this Alert display to appear,
Standard Adj. 49, must be changed to POWERUP, COIN

P“HTHLS'}BIHE'}TEEH DOOR or POWERUP AND COIN DOOR, the default is NEVER

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

, CPU DIP SWITCH SETTINGS

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

R
| |

o3 DEDICATED SWITCH IN

81 2 3 4567 8

CPU COU’NTRV SéﬂING:
USA ggﬂ%ﬂvlvlv!vlﬂﬂv
CPU COUNTRY SETTING: | Pos. B < §87- X -5 - iy B : | CPU COUNTRY SETTING: | Pos. i IS8~ S8 B S -3 < Y 2t - § CPU COUNTRY SETTING: | Pos. | Il3<] 4 56 78
Austria ot Viviviviviviy France |Ssih4ivisivivty Norway |oiivi*iviiviviviy
CPU COUNTRY SETTING: | Pos. [P ER< R 5l -1l - Ry 288 - ) CPU COUNTRY SETTING: | Pos. B [t B Nl -3 - 18 % - | CPU COUNTRY SETTING: | Pos. NI - k-]
Australia |4 ioibAToSly Germany (FHAAA SRRy Portugal [FHASos vty
CPU COUNTRY SETTING: | Pos. [y Jll"J0bc 389 S5 S5 s £ B5¥ : } CPU COUNTRY SETTING: | Pos. § B3 3 4 5678 CPU COUNTRY SETTING: | Pos. Ji I 30 10 0 2% - 1
Belgium | iy ivivivivly Greece o1 Niviviy Spain__ |5y A lvivitvivly
CPU COUNTRY SETTING: | Pos. J Ik~ S0V S8 T3EY - Tty A6F - ] CPU COUNTRY SETTING: | Pos. iy - J58< - s -3 - 30t A - | CPU COUNTRY SETTING: | Pos. KNI AR ]
Canada [oi**yiviviviviv haly sl Fivivly Sweden it vt vivivly
CPU COUNTRY SETTING: | Pos. i iR« J00- Wl -3l - 18 2 -] CPU COUNTRY SETTING: | Pos. b Bl R TR TR - I A -] CPU COUNTRY SETTING: | Pos. kIR - AR
Denmark A SIAS NIVl Netherlands [ &S SISy Switzerland |Gy ivi** vivivly
CPU COUNTRY SETTING: | Pos. s i 3 45 678 CPU COUNTRY SETTING: | Pos. AR ER<1- - - v 2K - ] CPU COUNTRY SETTING: POS 1 23 456:7 8
Finland [ SA5ASRivly  |New Zealand TSR SIviARivy UK v eivivly
T
Find-1t-In-Front: NG
- Dr. Pinball THERI S DR. ©
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In SWITCH MENU
also select:

ACTIVE and
DEDICATED

[T

L0 70 SHITCH MEHN
Al

SWITCH TESTS

a3 I Qs Q5 Q6 a7 Qs _ GROUND
GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY BLK
CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-P9 INPUTS CN6-P1, -P11
: Balow P/F_ ekl Above P/F m Above PIF Mini-P/F Below P/F Below P/F Below P/F Rl U206 H2RER on Cabinet Side
WHT-BRN SWORD | HIGHT MINI PF TOP LEFT LEFT GRY-BRN A1 LEFT
CN7-P9 HOCK | Bae UL viK BUMPER | OUTLANE CN6-P2 EER
Sw. Parl Number: 180-5010-01 180-5057-00 See Sw. 41 Note 180-5015-03 500-6227-02 Sw. Par Number: 180-5160-00
: 2] BelowPF NER Above PIF L MiniPF  EPN  Above PIF B:l Below P/F E'l Below PIF “ U206 tm Below Playfield
WHT-RED 4TH SWORD MINL PF INNER RIGHT LEFT GRY-RED s LEFT
CN7-P8 | coNsLoT | STANDUP LOCK UR. LOOP BUMPER | REIUAN CNe-P3 | TEFFEREDS
Sw. Par Number: | 180-5204-00 515-6027-08 180-5119-02 180-5057-00 180-5190-28 180-5015-03 500-6227-02 Swi, Part Number: | 180-5149-00 on Fiipper
U400 Coin Door Below P/F Above PIF Mini-PiF m Below P/F BI Below P/F E‘ Below P/F !. U206 I:HI on Cabinet Side
WHT-ORG 6TH 4.BALL SWOHD 0 MIN| PF LEFT BOTTOM LEFT GRY-ORG #3RIGHT
CN7-P7 | comsior | TROUBHE! | LOEK D LL. Jor BUMPER | SUNGSHOT | | CN6-P4 ErrrEn
Sw. Part Number: B Future Use 180-5119-02 180-5119-02 L : 180-5057-00 500-6227-02 180:5015-03 | 180-5054-00 (x2) Svi. Part Number: § 180-5164:00 Doubled
U400 Coin Door m Below P/F ' Below PIF Above PIF Mini-P/F Below P/F Above PiF Bl Below PIF U206 Below Playfield
WHT-YEL | RiGHT 4-BALL RIGHT BALROG MINI PF MIDDLE RIGHT GRY-YEL 44 RIGHT
CN7-P6 | CONSLoT | TROUGH#2 |  QRBT HIT LR, N SPINNER | oUTLANE CN6-P6 F('E[r?dP(E)EfRSEg(éS)'
Sw, Part Number: | 180-5204-00 180-5119-02 500-6227-02 180-5119-00 180-5057-00 Lasoo-ew-oz 180-5190-28 500-6207-02 Su par Number. §180.5149-00 on Flioer
U401 Coin Door lEI Below PIF El Above PIF m Below PiF Below PIF Below P/F Below PIF l;l Below P/F U206 SRR
WHT-GRNI .CENTER ABALL RIGHT LEFT RIGHT SPOT RIGHT GRY-GRN
G e R R I A I
Swi, Part Number: | 180-5204-00 180-5119-02 180-5160-28 515-616208 500-6227-02 500-6207-02 515.5162-08 500-6227-02 W U206 BTXY on Comboor |
U401 Coin Door Below P/F Above PIF 3 BelowP/F JKEH BelowPIF L[} BelowP/F m in Cabinet lﬂ Below P/F 46 VOLUME
4BALL RAIL LEFT GRY-BLU | a5h'BUTTON
WHT-BLU LEFT TROUGH RAMP RIGHT ORBIT TOP START RIGHT CN6-P8 (RED Bl )
CN7-P3 ]| COINSLOT | \ikopTo EXIT VUK Hr SAUCER BUTTON | SLINGSHOT | | o Test LEFT)
Svi.Part Number: | 180-5204.00 | See Sw. 1¢Note | 180-5197-00 180511601 180517400 | 180-5054-00 (x2) LA 'ﬁ’;‘obg' 1803\‘?;’& Y
U401 CoinDoor BRI Below PIF Above P/F Below P/F kit Below PFF In Cabinet Lo #7 SERV. CRED
4-BALL RIGHT LEFT : GRY-VIO é N BUTTON
WHT-VIO 5TH STACKING RAMP BALROG RAMP RING TOURNAMENT CN6-P9 (GREEN B )
CN7-P2 COIN SLOT OPEN MADE START : (In Test: RIGHT)
OPTO TARGET ENTER Sw. Part Number: 180-5192-04
Sw. Part Number: Future Use See Sw 15 Note 515-6027-08 180-5118-02 500-6227-02 Sea Sy 47 Note 180-5174-00 y UZOGV m
: Below PIF Above PIF Below PIF Above PF TN Back Panel N3} In Cabinel G w | seeam TesT
WHT-GRY | swoorer | BISHT | sapos | AERT BACK PLUME GRY-BLK (BLAGCSLTION
CN7-P1 | (BONYy| AN MADE CLOSED MADE TROUGH TILT oo e | 515200
wDar oo ] 180-5160-00 180-5157-00 180-5198-00 160511902 180-5010-0 180-5057-00 | See Sw 56 Note
J:O, T 2 . 3 4 o\ - o< © D8-3
g 123 = OIOL-ONeNC
5 17 - 4
S5 4[5 Blopea® 60 : O
&) S
4 L) o
4 N D 25 2 - )
©
| ] Vi QQ ° 2 () \d 3
=N S / AC 0 O O OC) ook ]
n = 0 : ; O N 7 O
g OHNE O O
O Optional
52 28 < O ( > Tournamenf
- O Kit Required
b 3. <8000 o a9 0
X B O O B O m
4 0 6 o) °
1 © . U 0 O
o 3 5 g o { @ 0
- — | D8-1 l
0 o o o Switches 47 & 48 are loc

ated on the Back Panel
(Sw. 47 are OPTO PCBs
and Switch 48 is located

From Playfield

IQRDTHIRINGS“““*'*ai?*ﬁ::;;,; 7

Playfield A
<« Backpanel

= Switches above Playfield.
= Switches below Playfield.

= Switches not on Playfield.

Switch Part Notes: ¥ Yen Coin Switch is 180-5091-00. Part Numbers
which start with 515- or 500- include the bracket, farget, and/or housing.
Sw, 14,15, 41 & 47 Part Note: OPTO PC Boards are used as Switches:
Trans.: 515-0173-00 (Sw. 14 & 15); Receiver: 515-0174-00 (Sw. 14 &15);
Transmitter 515-7307-00 (Sw. 41); Receiver 515-7308-00 (Sw. 41);
Transmitter 500-6746-00 (Sw. 47); Receiver 500-6747-00 (Sw. 47);

Sw. 56 Part Note: The Swiich is comprised of a Hanger Bracke!
(535-5319-00) and Contact Wire (535-7563-01) located in the Cabinet.
Some Switch Diodes may be located under the playtield, in the Cabinet
or Backbox on Terminal Strips or Diode Boards and not on the assemblies.
DOTS: Diode Qn Terminal $trip, see Sec. 5, Chp.2, Playfield Wiring.




In LAMP MENU

also select:

TEST ALL LAMPS,

4F| ROW & COLUMN

LAMP MATRIX GRID & LOCATIONS

LAMP TESTS

U15 U14 013 U12 Ut & U0
R YEL-BRN YEL-RED YEL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
(Ground) J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 5P J13-P1
i Q33 #555 BUlD #555 Bulb #555 BUD #555 BUlb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-BRN HEFELLOWSHIP|  THE TWO THE RETURN SHOOT
J12-P1 (K) EEP K(E)EP KEE (P) FTHERNG | TOWERS | OF THEKING AGAIN
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb 4555 Bulb #555 Bulb #555 Bulb
PIPPIN MERRY SAM ARAGORN FRODO GANDALF LEGOLES GIMLI
: rﬂ 4555 Bulb rﬂ #5655 Bulp 555 Bulb F #44 Bulb F] 4555 Bulb #555 Bulb F #44 Bulb #555 Bulb
RED-ORG FRODO DESTROY MODE PALANTIR SPOT
J12-p3_ | BOROMIR MYSTERY ARROW RING START PALANTIR GLOBE RING
W css B esssew #555 BulD #555 BUlb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL PIPPIN GIFT OF LIGHT EXTRA RING BIG LIGHT SUPER RING 2X
J12-P4 ARROW THE ELVES MULTIBALL POINTS SPECIAL FRENZY SCORING
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb 4555 Bulb 45556ub Y #555 Bub
LEGOLES L RAMP L RAMP GANDALF CLOOP C LOOP cLoopP
ARROW MANRING | DWARE HING ELF RING ARROW MAN RING | DWARF RING ELF RING
: #555 Bulb #555 Bulb #555 Bulb #555 Bul #555 Bulb #555 Bulb #5558 I3 #555Bulb
RED-BLU GIMLI EXTRA GOLLUM SPECIAL MERRY R ORBI R ORBIT R ORBIT
J12-P6 ARROW BALL MULTIBALL ARROW MANKING | DWAREBING ELF RING
: 4555 Bulb #555 Bulb F] #555 Bulb #555 Bulb F #555 Bulb #5655 Bulb F #555Bub O #555 Bulb
RED-VIO |  ARAGORN R RAMP R RAMP R RAMP
J12-P8 ARROW MAN RNG | DWARFRING | ELFRING LOCK LANES TOWER FLIPPER
P ca0 B ssssoun 45558ub B8 555 Bub #555 Gm_ Bub 3N #5655 Gm. Bulb 23 555 Gm. Bub BN #555 Gm. Bub 08 44 Bulb
Rsz'{)z-ggv (0)RC 0(R)C OR(C) POTD POTD POTD POTD SHOOTER LANE
Q41 K #44 Bulb #44 Bulb 6 #44 Bulb 68 #44 Bulb #44 Bu!b “44 Bulb #44 Bulb 72 #44 Bulb
RJE%—}I)\Q—({)T SHOOTER LANE SHOOTER LANE | SHOOTER LANE | SHOOTER LANE SHOOTER LANE | SHOOTER LANE SHOOTER LANE | SHOOTER LANE
042 73 #44 Bulb ,,44 Bulb ”44 Bub D) #44 Bulb #44 Bulb u44 Bulb ::sss Bub | #555Bub
ESCAPETHE | GANDALF VS WARG WAR OF BATTLE WITH | DESTROY THE | TOURNAMENT START
gioo11 | ANGHRATES SARUMAN ATTACK THE ENTS SHELOB WITCH-KING BUTTON BUTTON

FWRIT RIS
s D Y =

I dsalss RAse
= 5372 71 €170 -:169 '116819 6701660 65%

Optional

Tournamen{
Kit Requured

0.00

Lamps 60-63&73-78are
located on the Back Panel

@]

]

o

: ] %From Playfield

Dr. Pinball

Find-lt-In-Front:

Playfield A
<« Backpanel

= Lamps above Playfield.

=Lamps below Playfield.

= Lamps not on Playfield.

JORD#ERIN

&

Lamp Part Notes: #555 Bulb Clear = 165-5002-00. #555 Bulb Green =

165-5054-04 . %44 Bulb Clear = 165-5000-44. See Section 4, Chapler 1,

Parts Identification & Location, Pages 72-74 for more defails on bulbs and
comresponding Sockets.
Some Lamp Diodes may be located under the playfield, in the Cabinet or
Backbox on Terminal Strips and not on or with the Lamp Socket.
DOTS: Diode Qn Terminal Strip, see Sec. 5, Chapler 2, Playfield Wiring

DR. ©



in COIL MENU

also select:
CYCLING
colL
7 TEST
COILS DETAILED CHART TABLE

. o t GA-Tu!
High Current Coils Broup 1 mangsior oumtsard  "85ie™®  Comnecilon  Voage _Convl Line Golor _Liné Gonedt _GrBuibType.
#1 |TROUGH UP-KICKER at YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |[26:1200 0
24-940 O
#2 |AUTO LAUNCH @| YEL-VIO | J10-P4/5 |50,DC| BRN-RED | J8-p3 |24940 ©
#3 |LEFT VUK Q3 YEL-VIO | J10-P4/5 [50,DC| BRN-ORG | J8-p4 |[26-12000
#4 |TOP VUK o4 | VO YEL-VIO | J10-P4/5 [50,DC| BRN-YEL | J8-ps |26-1200 O
Power 26-1200 U
#5 |RIGHT VUK 05 | Driver | YELVIO | J10-P4/5 [50,0C| BRN-GRN | J8-P6 (oo ifioine
#6 |RING MAGNET % | VIO-YEL | J10-P3 |50,DC| BRN-BLU | Jg-p7 |20:480 0
#7 |RIGHTTOWER a7 YEL-VIO | J10-P4/5 |50,DC| BRN-viO | Jg-pg |23-800 O
#8 |LOOP DIVERTER a8 (SRY-YEL-3A | y10-P1/2 |50,DC| BRN-GRY | J8-pg [221080 0
o . it GA-TL
igh Current Coils Group 2 Tansitor OupiiBoard | Caisr' Gonnadiion Volage ControlLine Golor _ Lt Connett Solghum
#9 |LEFT BUMPER Q9 YEL-VIO |J10-P4/5 |50,DC| BLU-BRN | Jo-p1 |26-12000
#10 |RIGHT BUMPER aio YEL-VIO |J10-P4/5 [50,DC| BLU-RED | Jo-p2 [26-12000
A 26-1200 U
#11 |BOTTOM BUMPER at YEL-VIO | J10-P4/5 [s0:DC| BLU-ORG | Jo-Pa |50 7500
#12 [NOTUSED . arz| /O . o | BLUYEL | Jo-P5 |
#13 |ORBIT PIN a3 | Domer BRN J7-P1 |20,DC| BLU-GRN | Jo-pg |[28-1200 O
Driver - v i - 090-5044-008
#14 |FLASH: HELMS DEEP RT ol o ORG J6-P10 [50,DC| BLU-BLK | Jg-p7 |#308Bulb

GRY-YEL~3A 22-900 L
| Fuse~RED-YEL J10-P1/2 |50¢DC| ORG-GRY J9-P8 | o0 cho0.00T

#16 |RIGHT FLIPPER (50v RED/YEL) | Q16 EB”LEEQBYEELD;%AE‘ J10-P1/2 [50WDC| ORG-VIO | Jg-pg | 229900

#15 |LEFT FLIPPER (50v RED/YEL) Q15

Low Current Coils Group 1 Tranoee Ounimeard e Comesiton  Vohsee Contal Line Gofor e Gonnedt Sr Buib Type
#17 |LEFT SLINGSHOT Qi7 BRN J7-P1  |20¢DC| VIO-BRN J7-p2 [23-800 U
#18 |RIGHT SLINGSHOT Q18 BRN J7-P1 |20vDC| VIO-RED J7-p3 23800 U
A
#19 |TOP SAUCER Q19 BRN J7-P1 |20,DC| VIO-ORG | J7-p4 |28:12000
#20 |BALROG MOTOR RELAY o0 | /0 BRN J7-P1  |20vDC| VIO-YEL J7-pe | DC Relay
ower
#21 |SWORD LOCK RELEASE @21 | Driver BRN J7-P1 |20.DC| VIO-GRN | J7-p7 |27-1500 0T
Motor
#22 |BALROG MOTOR Q22 v BRN J7-P1  |20vDC| VIO-BLU J7-pg | Motor
#23 |FLASH: HELMS DEEP LT Q23 ORG J6-P10 |20,DC| VIO-BLK | J7-pg | #9086 Bulb
OPTIONAL COIL L : ’ o Aip o~ VIO-GRY. | J7:P10 | Opt. v
_'Diode On Terminal §trip (if noled) Faniay . - — e
Low Current Coils Group 2 Transiolor  Oupul Board Comnetiion  Votsge  Control Ling Getor ook SPBubTyhe
#25 [FLASH: POPS X3 Q25 ORG J6-P10 |20.DC| BLK-BRN | Je-p1 |#906Bub
#26 |FLASH: RING Q26 ORG J6-P10 |20vDC| BLK-RED | Jg-p2 |#906Bub
A
#27 |FLASH: BACK PANEL Q27 ORG J6-P10 |20,DC| BLK-ORG | J6-p3 | #3068 Bub
#28 INOTUSED - .~ |a2s| VO Ty BLK-YEL | J6-P4
#29 |[FLASH: RINGW Q2 Power P10 |20vDC GRN | Je-p5 | #906 Red
: GWRAITH 8| Driver ORG J6- v BLK-GR - 165-5004:02
#30 |FLASH: SWORD w| o ORG J6-P10 [20.DC| BLK-BLU | J6-p6 | #9068 Bulb
#31 |FLASH: DESTROY THE RING Q31 ORG J6-P10 |20,DC| BLK-viO | Je-p7 | f89Bulb
#32 |FLASH: BALROG Q32 ORG J6-P10 |20sDC| BLK-GRY | Je-pg | #89Bulb
" Nole: In Test Flash Lamps Menu {"Flash” lcon), Flashers fested are all Flash Lamps Jocaled betwaen Q1-Q32 (This Game: D14, Q23 & 025-027, Q29+ 032)
Auxiliary (UK ONLY) Tanoe Oumimeard e o olage  Contl Ling Gotor L?,,’g%g:.‘}.'g& Coll GA-Turn
. r—— , ; ~ , ' 26-1200 O
AUX 1: LEFT UP/DOWN POST Q! | oo ienoid BRN J7-P1 |20vDC|  WHT CN2-P5 26-1200 ©
AUX 2: CENTER UP/DOWN POST | Q2 |Expander| ~ BRN J7-P1 |20.DC| ' RED CN2-p4 |23-11000)
AUX 3: RIGHT UP/DOWN POST = | a3 |Auxiliary | gy J7-P1 |20,DC|  ORG CN2-p3 [26-1200 0

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

O 0O O 0O O O o o
Coil Q6 (Magnet),
Flashers 26 & 27 are o
located on the Back
Panel.

© <« Backpanel

- %me Playfield

F"’] GIFFiagyFg l
1 Typical Switch Wiring & Schematic |
i i
- 1 |
. . l {Cofumn: Switch Drive Wire} {Row: Switch Retutn Wire) l
. _4”_ I GRN-XXX sy ots WHT-XXX
” AN I e 1
EB ; ‘ L I o COM. NC. 1
P I S Yol Suitdn Toomit S e i
ali!1% : | i'
‘i!j"'“ i . : : I
: ‘] | Dedicated Switch Schematic |
[L o i Dedicated Sw. Inputs Ground i
o 91 1 GRY-XXX BLK i
-] O 11 |
. ! ND. oM L :
A O | i T ,
i . . . i
o O 1 Typical Lamp Wiring & Schematic
= 1 i
- " I
C I |
" | 1
L 1 YEL-XXX RED-XXX |
o -1 18V GND
v& | coL ROW :
I
o \V1 I i
: O O | 1N4001 i
. . .. |
@ : Typical Coil Wiring "
Rela : Anode (Non- 1N4D04 ) | Cathode I
B O Ol 1 Banded Side) | 2 {Banded Side) i
O M1 ' |
1 I
O | ; Drive i
1 ransistor Power Supply i
” : i1 Voltage :
. ) o
AT G| (Tl FIAEEEL 14544
o000 CAlveliou] [ = Coils/ Fash Lamps above Playfeld.

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

® = Color of Mini-Mars of Flash Lamp Bulb.

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

Coil Q24 is Optional. If either a Coin Meter, Token Dispenser or Knocker (alf
optional equipment) is required, call Technical Support for more information,
1-800-542-5377 or 1-708-345-7700.
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4§ # # 4 § Domestic Pinball & Redemption Distributor

7o sMap JAXLT
‘ Alberta V\é"\&\\

Sacskatchewan| Manitob ; New
! VA 4 Quebec Brunewick
— D} \ | s {
| ® : e
@ 4
|sconsi v&'
South . 3 Al
Dakota 12 22 5. ®

Wyoming

¢ Newads .

: Q&Eﬁ) [

K emh\ o
o0

,,'..”] - .

4 MeXico)

istributor(s) located Home o
[l in this state/province. e et x-“!‘:5 :ii %‘
D {Nho Di{s{;ib/uior in % fs S0 5
is state/province. b b b
d PINBALL |

CUOR B L Austria

Belgi .o'. J’.¢ Switzerland

France¥t e
B

‘e ®
qu Spain

2T

America

-
i
H
i
i

oquess B UEONALSNY

No Distributor in
this couniry.

For Parts & Service, call your nearest Distributor. View the above maps & the directories on the next page to locate your closest Distributor in your state, province, or
country. Distributors and phone numbers are subject to change. Call Stern™ Pinball, Inc. (Parts Sales & Technical Support) with any questions or if your Distributor
cannot help you: 1-800-542-5377 (in USA or Canada) or 1-708-786-5466. Visit us at www.SternPinball.com for current Distributor Information & other pinball needs.
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& 4 4 § Domestic Pinball & Redemption Distributors Directory S S 4 &

ALABAMA

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

10WA

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

MINNESOTA

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

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

ARIZONA

Betson West
Phoenix
1-480-380-8857

Moss Distributing
Des Moines
1-515-266-6422

Atlas Distributing
Indianapolis
1-317-786-6892

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

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

NORTH DAKOTA

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

Atlas Distributing
Cincinnati (1)
1-513-851-4100
Cleveland Coin
Cleveland (2)
1-216-692-0360

Mountain Coin
Phoenix
1-602-269-7596
CALIFORNIA
Betson West
Buena Park (1)
1-714-228-7500
So. San Francisco (2)
1-650-9562-4220
C.A. Robinson
Los Angeles (3)
1-323-735-3001
San Francisco (4)
1-650-871-4280
COLORADO
Mountain Coin
Denver
1-303-427-2133

CONNECTICUT
TDM Distributing
Williamantic

1-860-423-1403

FLORIDA

Birmingham Vending
Orlando (1)
1-407-425-1505
Brady Distributin
Miami {Miramarj (2)
1-954-874-1100
Orlando (1)
1-407-872-1666

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

ILLINOIS

American Vending
Elk Grove Village (1)
1-847-439-9400

Atlas Distributin,

Elk Grove Village ﬁ)
1-847-952-7500
World Wide Distributing
Chicago (2)
773-384-2300

8haffer Distributing
Indianapolis
1-317-899-2530

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

KENTU
Atlas Distributing
Louisville
1-502-966-5266

LOUISIANA
AMA Distributors, Inc.
Metairie (1)
1-504-835-3232
ice Only:
Novelty
s (2 Y

Betson Enterprises
Baltimore
1-410-646-4100
Parts & Service Only:

Weiner Distributing
- Baltimore:
oo 1-410-525-2600
MASSACHUSETIS
Betson Ent. (NECO)
Norwood (1)
1-781-769-9760
Gekay Sales
E. Longmeadow (2)
1-413-525-2700

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

Cleveland Coin Machine
Livonia (2)
1-734-432-1040

’ NEW JERSEY

: NEW MEXICO

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

NEBRASKA

Central Dist.
Omaha
1-402-493-5600

Greater America Dist.
Omaha
1-402-553-2812

NEVADA

Mountain Coin
Las Vegas (1)
1-702-798-0900
Reno Game Bales
Reno {2}
1-775-829-2080

Betson Enterprises
Carlstadt (1)
1-201-438-1300
Jack Guarnieri
Qervice Co., inc.
{Pinballsales.com)
Lakewood (2)
1-732-364-9900

Mountain Coin
Albuguerque
1-505-345-7706

NEW:YORK
Betson Enterprises
New Hyde Park (2)

1-516-354-4647
Syracuse (3)
1-315-437-2400
Parts & Service Only:
- Bay Coin o
Richmond Hill (1)
1-718-291-5757 ..
NORTH CAROLINA
Brady Distributing
Charlotte (1)
1-704-357-6284
Operators Distributing
Archdale (2)
1-336-884-5714

Bhaffer Distributing
Columbus (3)
1-614-421-6800
Macedonia (4)
1-330-467-4850

OKLAHOMA

Galaxy Distributing
Tulsa
1-918-835-1166
OREGON
Betson West
Portland
1-503-772-4567
Mountain Coin
Portland
1-503-234-5491
Qpecial%a Coin Products
ortland
1-503-786-9200
Toll-Free
1-800-987-4946

PENNSYLVANIA -

Betson Enterprises
King Of Prussia (1)
1-610-265-1185
Pittsburgh (2)
1-412-331-8703
Cleveland Coin Machine
Pittsburgh (2)
1-412-920-1300
Roth Novelty (Buperior)
Wilkes-Barre (3)
1-570-824-9994

SOUTH CAROLINA
Parts & Service Only:
©  GresnCoin
Mrytle Beach -
11-843-626-1900
- TENNESSEE
Brad& Distributing
emphis
1-901-345-7811

Parts & Service Only:
“Gresn G.AME.B.
Lo Memphisis

:1-801-353-1000

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

Commercial Music
Dallas (1)
1-214-741-6381
Discount Arcade Games
Crowley (1)
1-817-297-0440
H.A. Franz, & Co.
Houston (2)
1-713-523-7366
San Antonio (3)
1-210-226-6322
Master Bales
Corsicana (4)
1-903-874-4740
Qpirit Consulting
Dallas (1)
1-214-638-4900

UTAH

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

WASHINGTON

Mountain Coin
Seattle
1-206-682-5700

Pioneer Bales & 8ve.
Green Bay (1)
1-920-336-5800
Menomonee Falls (2)
1-262-781-1420
Lieberman/Viking Vend.
Menomonee Falls (2}
1-262-703-4168

CANADA

ONTARIO
Starburst Coin Mach.
Toronto
1-416-251-2122
BRITISH COLUMBIA
arts & Service Only:

Note: For states and
Canadian Provinces
which do not have
Distributors, call the
neighboring state or
province with the city
closest to you (indicated
with a white dot). States
or Provinces with more
than 1 city containing a
distributor are numbered.
View the map on the
previous page.

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

R X X X R X N ¥ International Distributors Directory R R U1V 1R R 1Y

BELGIUM

Namusco
Brussels

32] 2414-4596

Cuinsa
Santiago

ARGENTINA

Electroport (Florencia)
Mar Del Plata
54] 22-3495-5532
Amusement Mach. Dist.

Matraville
2931-66000

AUSTRIA

61

TAB
Ansfelden

43] 72-297-8660
‘R, Rqu SR
Kaindorf, Austria

[43] 3452-86105

Find-H-In
Dr. Pinba

56] 2641-8520

Vendcomatic
(Oslo, Norway)
47} 2291-8383

Pelika Ray-Oy
Espoo
[35]_(0) 5892-90452-99

-Front:
1l

Avranches Automatic
Ducey
2338-96162
SFA
Paris

33} 1532-68082

Bergmann Automaten
Hamburg
49] 4101/30 24-0

[33]

Topfull Amusement Mach.
Kowloon

2278-10456

[85]

ITALY (RSM

Tecnoplay 8.A.
Sane\llagrino

39] 5499-00361
NETHERLANDS

JVH Gaming Products
Tilburg

31] 13-535-3200

Coin Cascade Ltd.
Christchuch

64] 3338-1411
Parts & Service Only:
Amco Machine Supplies
Auckland, New. Zealand

[64] 9846-7606 -

NORWAY

Vendcomatic
Oslo

47) 2291-8383
PORTUGAL
Jacinto & Marting, 8.A.
Belas

35] 1214-325624/38

Comercial Cocomatic
Madrid

34] 9167-163880

Bjuvia Fritid AB
Bjuv
4238-6900

[46]

#RINGS

SWITZERLAND

Novomat, A.G.
Harkingen

41] 6238-88961
UNITED KINGDOM
Electrocoin

London, England

44] 2089-652055
Parts & Service Only:
“Electrocoin Aftersales

“w Cardiff, S, Wales ™
[44] (0) 2920 343888

DR. ©



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

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

Export
use 2x 5amp 250v Slo-Blo Fuses.
(“England & Hong Kong use an 8aup 250v 5/B Fuse.)

Export Japan Only

AVG OPERATION

MAX OPERATION

CURRENT 2.8amP
WATTAGE: 329w

CURRENT: 1.8AmMP

WATTAGE: 412w

CURRENT: 5AMP | 8amp*  Figend

CURRENT: 8AmP
WATTAGE: 940w

RATION

Kong use
8A

use an 8amp 250v Slo-Blo Fuse.

CURRENT: 26AMP
WATTAGE: 264w

CURRENT: BAMP

‘TRANSPORTATION § *\\

BEFORE TRANSPORTING

|
g

7/8

"

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

Back Height ()

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

SAVE AND RETAIN ALL
PRINTED INFORMATION
INSIDE THE CABINET !

\Q\\\\ >

N \\S\ \\\\\\\\ N
\\\&\\\\\

g H
Depth 31
Approx. Unboxed Weight:

277/3 P

46

270Ibs. (+/- 10)
Boxed Weight:

Wt. 290Ibs. (+/- 5)
CAUTION

A

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

THE

DR. O

OF G Find-l-In-Front:
THEIHN S " Dr. P;r?ball

WATTAGE: 812w

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

The Cabinet is designed fo give
the recommended 6.5° pitch to
the Playfield when all four (4)
Legs are installed with the Leg
Levelers turned all the way in.

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

5%311

<_@ Front Height
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The The Lord of the Rings ~ Pinball Game Service Manual General Table of Contents
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Chapter T of |

After Set-Up
Pinball Game Set-Up Procedures

...after reading the Pinball Game Set-Up

Instruction Sheet (SPI Part N° 755-5310-00) PINBALL GAME SET-UP
included with your New Pinball Game, o CAUTON: et Z oot st s
continue With the below procedures: Retorto Gane Wocm 1ed ttoet Goma e oot tormatont

TOOLS REQUIRED: L5 Socket Wench & Utity Kide

With the Back Glass Removed:

1. Check all connectors in the Backbox for
loose wire terminations. Reseat any loose wire
by pushing in on the terminal. Push on all
connectors plugged into the CPU/Sound Board,
1/0 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:

2. Make sure the proper amount of pinballs
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 e
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.

4. Raise the playfield and support it, by lifting
the Prop Rod (located on the left, inside the
cabinet). The end of the Prop Rod should be
placed into the hole under playfield. See the
illustration "Easy Access Service System - 3
Positions" on Page 4.

BEBALL. 1E]
1-800 8425377,
5P Pzt N1 TSEE010-00

CABINEY WHEN NOT USING.

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

6. Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the
ilustration "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 difficulfa of play. Use the recommended
incline; Game difficulty is best varied using game adjustments.
With the Coin Door Open:

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

8. If desired, adjust Game Pricing, Standard and/or Custom (see Section 3, Chapter 4, GO TO ADJUSTMENTS

ar CE: "The
apghance has
to be placed in
a horizontal

posiiglon." "This /
appliance is 7

ng to be é’/‘% )
cleaned by a I e
Water Jet™ C

After Sthp\

MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Ball Play, Home
or Tourna/mentSettings, Novelty, Add-A-Ball, etc.).




Pinball Game Set-Up Future Reference

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

1 "985

dn-}es Joly

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

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

Remove
2 Bolts
per Corner

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

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

7. Carefully set the game down . Cut BLACK 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
recommended for this and people, prop the rear of the care when using a utility
the following step. cabinet up and install REAR knife or SCissSors.

LEGS. Secure tightly.




Pinball Game Set-Up Future Reference

11. After the BACKBOX is in
the UPRIGHT POSITION.

Continued

®

. The next siep you
will remove the
PLAYFIELD
GLASS & BACK
GLASS to access
the inside of the
' cabinet &

Shooter

. locate the 5/16” HEX KEY. Rgrd

10. Lift the Backbox into the While inserted, rotate KEY =) Auto
UPRIGHT POSITION with a 3/4 turn until latched Coin Door ‘gﬁ{‘t%‘f\’

& locked.

Lock

(Ensure the cables do not
get pinched).

®

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

Open the Coin Door and
pull the YELLOW HANDLE
to the LEFT and at the
same time pull up on the
FRONT TOP MOLDING
and remove. The GLASS
can now be pulled out
towards you and removed.
TAKE CARE while moving;
set glass on a safe surface.

13.
14. Through the open Coin
Door, remove the RETAIN-
ING RING at the rear of the
CASH BOX and open.
Remove the PINBALLS &
the PLUMB BOB from the

SPARE PARTS BAG.

(Save the other spare parts in cabinet).
Install the PINBALLS by
placing them on the play-
field so they can roll into the

Outhole Ball Trough.

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

15.

Remove the PINBALL GAME MANUAL (stapled to
side of the left wall of the cabinet). Review Section 1.
Chapter 1, which describes how to lift the playfield to
access the Plumb Bob Tilt Assembly. The manual
gives you all the important information you need to
prepare for final set-up and other important information
(such as Parts, Diagnostics, Schematics and more...).




How to Secure the BackJ@for Transporting
For more Backbox details & part numbers, see Section 4,

%’ Chapter 1, Backbox Assembly, Pages 60-61.
3 Step 2.
b Ensure Cables do not
Carefull 1l th H i i
o Sy Fvard no Step 3. bind, pnch o rc being
the "down™ position. out with Backbox so
The top of the Backbox will Cables are not tight.

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

dn-}ag 4oy

fockwise}

Yadddlisddiiiiiriiiinniiiniiinniiniiiiinu
Leg Leveler Adjustment Tl

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

[P — Start adjustment with the leg levelers turned all the way
in.

View the bubble in the level provided on the right side
wood rail.

Bubble Level
focated on
the wood rail

next to the
Bubble
Shooter Lane. should be

Adjust the front or rear levelers as necessary to cause
the bubble to float between the two (2) black lines.

batween Use a pinball to roll down the center of the playfield for Leg Leveler
the 2 black side-to-side leveling. turned all
lines. the way in.

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

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

FISGFE TN GE
Easy Access Service System - 3 Positions
With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist).

Positions 1 & 2

When lifted high enough, the Playfield Support
Slide Brackets (Fig. 1A) can be seen & can clear
the cabinet front. At this time, pull the playfield
toward the front of the cabinet, checking that the
mechanical components clear the cabinet front, then
rest the playfield on the Playfield Support Slide
Brackets at the front channel of cabinet (Fig. 1C);
Or, the Prop Rod (located on the right inside of
cabinet) can be used by positioning the Prop Rod end into the receiving

X Support Slide

Position 3
With the playfield at rest, hold the sides & pull toward
the front of the cabinet (approx. 6" to 8"), until Fig. 2A

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). BN

S
B

~After Set-Up
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Game Operation & Features

Start of Game Features

Starting a Normal Game

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

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

Starting Team Play (Doubles!)

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

Starting Tournament Play with ©es

This Pinball Game is ToPS™ (Tournament Pinball
System) Ready. Optional Tournament equipment &
hardware (sold separately) is required. Review
Sectiqnf&l Chp. 7, GO TO TOURNAMENT MENU, for
more info!

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

Game Operation/;,
& Features

During Game Features

Feature Mode & Combination Shots

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

Multiball

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

Replay Feature

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

End of Game Features

Game Endings

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

Match Feature

At the end of each ball, earned bonuses are collected.
At the end of the last ball of a game (including any
extra balls, if applicable), earned bonuses are col-
lected, then the system produces a random 2-digit
number (a multiple of 10; 00 to 80). Matching the last
2 digits of the player’s score with this number awards a
credit. In Std. Adj. 13, Match Percentage (Default =
8%) can be changed from 0-10%. Changing the
percentage to 0% displays the "Match Animation” at
the end of the game, however, will never match nor
award anything. Changing this adjustment to OFF will
not display the "Match Animation” nor award anything.

Entering Initials/Name

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

Note: Standard Adj. 31, Custom Message (Defauit
= ON) can be displayed during the Attract Mode; enter
letters in the same fashion.

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

/... _8ection 2, ‘Chapter, ]
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Auto Percentaging

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

Instruction Card

Below is a COPY of the Game Instruction Card (SPI N2 755-5180-00 USA) which is included with every game.
If your card is lost or damaged, simply COPY this page and cut out the Instruction Card as a temporary replace-
ment until a new card is ordered.

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

For more detailed game rules, visit our website @
www.8ternPinball.com and click on the
"The Lord of the Rings™" or "Game Archive"
Pop Bumper Link.

FOLD
HERE

Skill Shot Time your plunge to select your targét (watch Shooter Lane).

THE
Rings of Power Shoot the 4 Ring Shots to collect Rings of Power : O

& 3Rings of Elves Lights Mode Start on Center Ring Shot. OF THE

&> 7 Rings of Dwarves Lights Mystery Award on Hobbiton.

€ g Rings of Men Lights Gollum Multiball on Right Saucer. NG ,

Movie Multiballs Play all 3 Movie Multiballs to light Destroy the Ring :
8 The Fellowship of the Ring” Shoot every shot to collect the 9 Members of the Fellowship.

8 The Two Towers™ Spell K E E P on Botfom Lanes to light Sword Lock, then lock 3 Balls on the
Sword.
#8 The Return of the King” Collect 5,000 souls on the Paths of the Dead (Mini-Playfield).

_Gifts of the Elves Win a Ring Mode or a Movie Multiball to earn a wondrous Gift from the Elves.

Palantir Shoot Barad-dir to light the Palantir, then shoot the Palantir to aid your quest.

- © NLP, Inc. (TM) Tolkien Enterpises under license to New Line Productions, Inc. SPI PART N 755-5180-00 USA

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

The Service Switch Set provides access for three (3) Inside Coin Door if Coil &
functions available for your use. They are Volume Haghlamp Testing,
Menu, Service Credits Menu and Portals™Service 2 | the Playfield
Menu. All are accessed separately depending on which Power Interlock
colored button (Red, Green or Black) is pushed first. Switch must be
pulled out.

disabled when the

Coin Door is open

{required for any
changes...)

To access any of these three (3) functions you must first open the
Coin Door (see pictorial above) with the Game in the Attract Mode
(not already in any Functlon or Menu stated below)

Funchon l ’Volume Menu H

Pushing the Red "VOLUME" Button first, enters the Volume
Menu. While in this Mode, to DECREASE the volume, hold down
or depress the Red "LEFT" Button until desired the volume is
achieved; to INCREASE the volume, hold down or depress the
Green "RIGHT" Button until the desired volume is achieved.

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

Set between 0-31; Once your adjustments are made, this menu will
automatically exit a few seconds after the last button depression.

Function 2, Service Credits Menu

Pushing the Green "SERVICE CREDITS" Button first, adds
Service Credits (will not affect your audits as “paid" cred/ts)

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

Note: This function is disabled if Standard Adjustment 30, Free Play, is set to
YES. The Service Credits are limited to the Credit Limit in addition to any paid
credits present in the game (e.g. If the Credit Limit is 30, and there are 8 paid credits
present, only 22 Service Credits can be applied.).

Function 3, Portals™ Service Menu

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

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

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

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

Please read the remainder of this Chapter for more information on the Portals™ Service Menu.

The remaining six (6) Chapters of this Section explains all lcons & Menus in detail. g

Read! Read! Read!

\ Portals™ Service
"Menu Introduction

Vo
oot /}Q
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Portals™ Qervice Menu Introduction

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

How to Use This Section

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

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

RIliG

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

The MAIN MENU now appears with the "DIAG" Icon (GO TO DIAGNOSTICS MENU) flashing:

LO TO DIACHOSTICS HMERLU

As the operator views the Menu Screen(s), the ™ore tere symbols indicates that there are more /cons to select in
each direction. The /con selected will blink. Pushing the Black "ENTER" Button (or Start Button) will select the
Icon and the Menu Screen will change to the menu selected. Select the "PREV" Icons to move backwards
through the menu levels. Select the "QUIT" Icon to completely exit the Service Mode.

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

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

et
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Portals™8ervice Menu Example

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

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

Chapters 2 through 7 will cover all menu items within the Portals™Service Menu. The /con is shown preceding
the text. Find the Icon in the Portals™ Service Menu by navigating with the Red or Green Buttons. Each chapter
started is from the MAIN MENU. Within the chapter, and Sub-Menu will be covered sequentially with their
explanation & function. If the operator “gets lost", select and activate the "PREV" Icon until the display indicates
MAIN MENU. For more help on Button Usage, select & activate the "HELP" Icon or "?" Mini-Icons.

T OO TITOOT IV I TIITIITIIITIT I ITIITITIIIA
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

M] EJ Move LEFT or RIGHT, select previous / next or
MORE MORE PREL

move backwards / forwards.

B DECREMENT (-) or INCREMENT (+) displayed
B2 value or select previous / next.

E:"H‘u_ m’ RUN (or activate) selected test or coil
e * PULSE coil.

These non-sefectable  Sefect and activate Select and activate Select and activate @_EQ gggcihﬁhﬁfehgfﬁéftﬁ%,w ',g%),; {,?Légﬁ','st sfgﬁfg{,
seleeg b only when _ fo retumn to the to QUIT, exits & to view HELP

there are MORE Iconsto  PREVIOUS Menu. returns fo the Screens of the
the LEFT of to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level

will cycle continuously. To exita disglat)t/ where no Mini-icons are
available for selection, pressing any bufton will exit the display.

Example:

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

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

MORE [~
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Press the Black Button to activate this ICON. The SWITCH TEST MENU now appears with the "TEST" Icon
(SWITCHTEST) flashing:

SLIITCH TEST

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

=LIITCH TE=T

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

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

LPU-SHD

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

While in Switch Test or Active Switch Test, the Flipper & Start Buttons are deactivated (because they can be
part of these tests). Use the Red "LEFT," Green "RIGHT" and/or Black "ENTER" Buttons to select and
activate the "MINI-ICONS" at the bottom of the display. In Switch Test, if the "<<" or ">>" Mini-lcon is activated,
the display will go to (slip between) the previous tests (Active & Dedicated Switch Tests). Use either the Red or
Green Button to select the "PREV" Mini-Icon. Press the Black "ENTER" Button to return to Switch Test Menu.
To exit out of this Sub-Menu, select and activate the "PREV" /con 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™ Servnce Menu, select & activate the "QU!T" /con (see the next page).

Portals™ Service ,s; /‘Q\:&J
Menu Im‘roduchon( ’(
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QUIT THIS SESSION (Exiting the Portals”Service Menu)

In the MAIN MENU and in all SUB-MENUS, if the "QUIT* lcon or "QUIT" Mini-Ilcon is selected and
activated, the Portals™ Service Menu Session will be exited and returned to the Attract Mode.

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).

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

Problem / Qolu’ron Table

PROBLEM

Will not enter the Service Mode
after depressing the Black

| "BEGIN TEST" Button.

SOLUTION

Check the Service Switch(es) (Red, Green & Black Buttons) for loose connections or bad Ground.
Check the associated wiring harness to/from the CPU/Sound Board, Connector CNG6.
Check CPU/Sound Board for possible failure.

All Service Buttons (Red, Green

and Black) appear nonfunctional.

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

i The Green Service Button in
| the Attract Mode will not enter
| the SERVICE CREDITS MENU

to add Service Credits.

Check to make sure the Game is not in "Free Play." If the game is set to Free Play, adding Service
Credits is not required.
Check the Service Switches wiring harness for poor or no connection and/or broken wires.

The Display "blanks out.”

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

lcons “scrolf” along continuously
L in the MAIN MENU.

LN 2

Check for a stuck switch on the Green Button.

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

| The Start and Flipper Buttons
1 do not select or activate /cons in

the SWITCHTEST MENU.

This is normal. These switches are deactivated, as they are a part of the Switch Test. Use the Red
"LEFT" or Green "RIGHT" & Black "ENTER" Buttons in this Sub-Menu. Refer to Section 3,
Chapter 2, GO TO DIAGNOSTICS MENU, Switch Test.

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

Check the Flipper Buttons for loose connections or bad Ground and refer to Section 5, Chapter 2,
Playfield Wiring, #-Flipper Circuit Wiring Diagram.
This is normal only in Diagnostic’s Switch & Active Switch Tests (see previous Problem).

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

*

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

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

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

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

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

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

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

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

°

This is normal. The Memory Protect Switch is enabled when the Coin Door is CLOSED. Changes
can be made with the Coin Door OPEN only.

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

The Volume adjustment can only be made when in the Attract Mode. The Volume Mode is entered
by pressing the Red "VOLUME" Button. Then use the Red "LEFT" to decrease / decrement (-) or
Green "RIGHT" Button to increase / increment (+) the volume.

In Portals™ Service Menu, the
display seems to lock up, or the
Help Display appears to be

non-functional.

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

;{;\ ¥
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Chapfer 2 of 7

Go To Diagnostics Menu

Overview

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

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

If this display flashes, the game is indicating that CMOS RAM memory
(CPU Loc. U212) has been corrupted. This is caused be either failure in
DPE” THE DDUR memory (e.g. batteries are dead and/or faulty RAM) or upon installation
of updated version of game code. Opening the Coin Door will initiate a
Factory Restore (Reset), by opening the Memory Protect Switch.
Check battery voltage at VBATT Test Point on the CPU/Sound Bd. (more details in Sec. 5, Chp. 4, PCBs).

COIH DOOF IS OFEN This flashing display is shown immediately upon opening the Coin
PLAYFIELD HIGH FPOLER | Door as areminder that 20v/50v DC power to the playfield is disabled.
OISAELED BY All electro-mechanical devices (such as Coils) cannot be tested with
COIN DOOF IMTERLOCK the switch pushed in. PULL OUT the Power Interlock Switch ONLY if
you're in a Testing Menu requiring power. See Access & Use in
Chapter 1 of this Section for the location of this switch. Closing the Coin Door will automatically reset this switch.

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

OFERATOR ALERT! alert the operator of a coil malfunction (coil doesn’t energize or coil fires
#2 RUTO LAUHCH a multiple number of times). OPERATOR ALERT! works by monitoring
" any swilch activated coil that has the potential to trap a ball when
LOIL MALFUMCTION disabled (more details in this Chapter, Technician Alerts, Pages 24-25).

* |f this Tech Report Alert flashes (along with an audible sound), the

PLEASE CHECK game has detected faulty switches and/or missing pinballs. Select the

TECH REPORT "TECH" Icon for information (review Technician Alerts, Pages 24-25).
- - * For this Alert display to appear, Standard Adj. 49, must be changed

PORTALS->DIAG->TECH fo POWERUP, COIN DOOR or POWERUP AND COIN DOOR, the q

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

A\ CAUTION: Remove all pinballs from the Ball Trough prior to lifting the playfield to it's full upright position for d
servicing. PULL OUT the Power Interlock Switch for operation. To eject pinballs, select the "DIAG" Icon from the
MAIN MENU to go to the DIAGNOSTICS MENU, then select the "CLR" Icon to enter the CLEAR BALL TROUGH
MENU. Select the "RUN" Mini-Icon and press the Black "ENTER" Button or Start Button to remove one pinball

at a time (this feature also useful to retrieve a pinball for game testing in Begin Play Test & Game Specific Tests).

IO T T T I IT I I T IVT T I I I I OITITIITIITA
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

@ @ Move LEFT or RIGHT, select previous / next or
* * ; R move backwards / forwards.
v -~ " DECREMENT (-) or INCREMENT (+) displayed
o m GUIT) J E} E value or select (p;evious/ next. )
¥ | j t i
MORE MORE  FREU CUTT HELF| I [FIICTE] RN (o octhate) eleted e orco
These non-seiectable  Sefect and activate Select and activate Select and activate lﬁE‘ﬁﬂ! ‘s’ﬁévc’t“ﬁh%“%”i;ﬁ%fém’;%ﬁ gf‘é’(;ff’,’s’ ﬂgﬁf‘gé
selestes Mbe only when {0 refurn to the to QUIT, exits & fo view HELP
there are MORE lconsto PREVIOUS Menu. retumns fo the Screens of the
the LERT ot to the R!!GHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-lcon at that menu level
avallable for selection. will cycle continuously. To exita disglalgt/ where no Mini-icons are
available for selection, pressing any bufton will exit the display.

GO TO DIAGNOSTICS MENU

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

. T e Qechon 3, Chap\‘er\Q
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Go To Switch Menu

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 & Dedicated Switch Test. Reminder:
The Flipper & Start Buttons (part of Switch Tests) cannot be used as navigation buttons during these test(s)

TE=T

Switch Test

To initiate, from the SWITCH MENU, select the "TEST" /con with either the Red or Green Buttons &
press the Black Button. In Switch Test, close each switch and observe the display. The display will
describe the switch in the Switch Matrix Grid (below), which includes the switch name, Return (Row)

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

HCT

Active Switch Test

To initiate, from the SWITCH MENU, select the "ACT" Icon with either the Red or Green Buttons & press
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

switches are stuck closed (or made from the presence of a pinball), the display sequences through the Switch
Names, Return (Row) Wire, Drive (Column) Wire, Drive Transistor, Part Number and the "Pin-Outs" from the
CPU/Sound Board. This cycle continues until all switches are cleared or until the test is exited.

g 09§

Dedicated Switch Test

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

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

SWITCH MATRIX GRID & DEDICATED SWITCHES

1 ]
: W o BN o Qs Bl Q6 TN s BT
g_ GRN-RED | GRN-ORG | GBRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY
ay CN5-P4 CN5-P5 CN5-P6 CN5-P7 CN5-P8 CN5-PS
b'g Below P/F_ Jak#l Above P/F m Above P/F Mini-P/F m Below P/F Below PIF m Below P/F
SWORD RIGHT
s ro G ¢TI A - S R
= 180-5119-02 160-5010-01 160-505700 | See Sw. 41 Note | 180-5015-03 500-6207-02
g CoinDoor RUN Below PF RIB Above PF BAR.. o MiniPF VN Above PIF Below P/F Below P/F
SWORD LEFT
4TH 0 MINI PF INNER RIGHT
STANDUP LOCK RETURN
COIN'SLOT MID D UR LOOP BUMPER P
Sw, Part Number: § 160-5204-00 515-602708 180-5119-02 180-5057-00 180-5190-28 160-5015-03 500-6227-02
U400 Coin Door Below PiF RER Above PIF Wini-P/IF Below PIF Below P/F Below P/F
o 4-BALL SWORD LEFT
AT ] cofitlor OREE W T i e BOWPER | suNGsHoT
Sw. Par Number: §  Future Use 180-5110-02 180-5119-02 S 180-5057-00 £00-6227-02 180-5015-02 | 180-5054-00 (x2)
U400 CoinDoor RPN Below P/F [PIN Below P/F Above PIF Mini-P/F Below PIF Above PIF 30 Below PIF
RIGHT MIDDLE
W R | itk | BRT | e | | R | e | BB
Sw, Part Number: §  180-5204-00 180-5119-02 500-6227-02 180-5119.00 180-5057-00 500-6207-02 180-5190-28 500-6227-02
U401 Coin Doot Below PIF Above PIF Below P/IF Below PIF Below P/F Below P/F Below PIF
WHT-GRN CENTER 4-BALL RIGHT LEFT RIGHT SPOT RIGHT
COIN SLOT/ 5 ORBIT PALANTIR ORBIT TOP RETURN
CN7-P5 DBA | TROUGH# Hi Low LANE RiNG LANE
Sw. Part Number: §180-5204-00 180-5119-02 180-5190-28 515-5162-08 500-6227-02 500-6227-02 515-5162-08 500-6227-02
U401 Coin Door Below PIF Above PP Rlill Below PIF Below PiF m Below PIF m in Cabingt m Below PIF
WHT-BLU LEFT 4BALL AAIL RIGHT E LEFT TOP START RIGHT
TROUGH RAMP ORBIT
CN7-P3 COIN SLOT VUK OPTO EXIT VUK Hi SAUCER BUTTON SLINGSHOT
Sw. Part Number: | 180-5204-00 | See Sw 14 Note | 180-5197:00 180-5116:01 500-6027-02 180-5186-00 180-5174-00 | 180-5054-00 (x2)
U401 Coin Door Below P/F Above PIF Below P/F Below PIF !ﬂ Back Panel m in Cabinat :
WHT-VIO 5TH 4-BALL RIGHT BALROG LEFT RING  |TOURNAMENT| - [REYlS
CN7-p2 | comsior | STAGKING | RAME. OPEN Bome MADE START | D
Sw. Pari Number; Future Use See Sw._15 Note 515-6027-08 180-5119-02 500-6227-02 See Sw._47 Note 180-5174-00
U401 B 2 Below P/IF Above PIF Below PiF RN Above PIF Back Panel in Cabinet 4 EBaEe
WHT-GRY | SHOOTER RIGHT BALROG LEFT BACK PLUMB | 0
UTTON RAMP RAMP BOB :
CN7'P1 »(UK ONLY) NE MADE CLOSED MADE TROUGH TILT D)
ugber ) 180-5160-00 180-5157-00 180-5138-00 180-5119-02 180-5010-01 180-5057-00 | See Sw, 56 Note
/"\%@

U208
INPUTS

U206

GRY-BRN
CN6-P2
Sw. Part Number:

U206 Below Playfield

GROUND

BLK
CN6-P1, -P11
{315 8 on Cabinet Side

#1LEFT

FLIPPER

BUTTON
180-5160-00

GRY-RED SLERT
FLIPPERE.Q.S
CN6-P3 {End-of-Stroke)
Sy, Part Numbet: § 180-5149-00 on Fiipper |
n U206 [3! on Cabinet Side
GRY-ORG #3 RIGHT
Sere| U
Sw. Part Number: § 180-5164-00 Doubled
U206 Below Playfield
GRY-YEL #4 RIGHT
FLIPPER E.O.S.
CN6-P6 | '(End-of-Stroke)
Sw. Part Number: § 180-5149-00 on Flipper
B U206 BPEXR on Cabinel Side
GRY-GRN #5 UPPER RT.
CNe-P7 | Bifon
Sw. Part Number: § 180-5164-00 Doubled
U206 on Coin Door
#6 VOLUME
GRY-BLY] weneuTTon
= (in Test: LEFT)
Sw. Part Number: 180-5192-02
U206 on Coin Door
GRY-VIO #7 SERV. CRED.
GREEN BUTTON
CN6-P9 ((m Test: RIGHT))
Sw. Par{ Number: 180-5192-04
[:HIR (U206 JORERA on Coin Door
GRY-BLK #8 BEGIN TEST
BLACK BUTTON
CN6-P10 ((In Test: ENTER))
L I 160-5182-00
Go To

apnostics Menu



SWITCH MATRIX GRID LOCATIONS

O Swilches 47 & 48 are located )
on the Back Panel (Sw. 47 are
OPTO PCBs and Switch 48 is
located on the Ball Trough).

<

- %From Playfield

e

ec e o

Backpanel

<« Playfield

OFFFFigiaiiTos iy Taig
Typical Switch Wiring & Schematic

{Columez Switch Drive Wire} {Row. Switch Ratun Wire)

GRN-XXX ocing Doze WHT-XXX
N.C. COM. N.C.
v Ao i ol i e

Dedicated Switch Schematic

Dedicated Sw. Inputs Ground
GRY-XXX BLK
N.O. COM. 1.,
Normally Open Common
Switch Terminal Switch Terminal

= Switches above Playfield. . = Switches below Playfield.

B = Switches not on Playfield.

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

Sw. 14, 15, 41 & 47 Part Note: OPTO PC Boards are used as Switches:

Trans.: 515-0173-00 (Sw. 14 & 15); Receiver: 515-0174-00 (Sw. 14 &15);
Transmitter 515-7307-00 (Sw. 41); Rec. 515-7308-00 (Sw. 41);

Opfional
Tournament
Kit Required

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

Sw. 56 Part Note: The Switch is comprised of a Hanger Bracket (535-5319-00) and
Contact Wire (535-7563-01) located in the Cabinet.

Some Switch Diodes may be located under the playfield, in the Cabinet or
Backbox on Terminal Strips or Diode Boards and not on the assemblies.

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




Go To Coil Menu

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

Coils may be used in these positions & will be noted). Coils  PARTIAL COILS DETAILED CHART ...
17-32 are typically Low Current Coils. Flash Lamps are

typically used in positions 26-32 (although may be used in High Current Coils Group 1 Transietor o BUbType
any position & will be noted). #1 |TROUGH UP-KICKER a1 %gsol 5404(_)03
QIN DOOR IS OFEHN #2 |AUTO LAUNCH Q2 %ggﬁa%_oé’
F‘LF!'T'FIELEI HIGH POWER #3 |LEET VUK a3 gg&lgﬁqmté
DISABLED BY TR

COIM DOOR INTERLOCK #4 |TOPVUK Q4 | 0ans044.008

: #5 |RIGHT VUK Q5 |26-1200 O

PULL OUT the Power Interlock Switch 090:5044-008
for operation with the Coin Door open. #6 |RING MAGNET Q6 %255;@29_0‘;
#7 |RIGHT TOWER Q7 |23:800 O

Important: The Partial Coils Detailed Chart Table is used as CERTTT

a reference against the Coil & Flash Lamp Locations on the |#8 |LOOP DIVERTER Q8 | 000 050 00
next page. For the complete Coils Detailed Chart Table, see igh Current Coils Group 2 e SPBahTbe
the reverse of the following page. The Chart is shown to

compare against the Backbox I/O Power Driver Board g |26-1200 L
Detailed Wiring Diagram (shown again in Sec. 5, Chapter 1, #9 |LEFT BUMPER a g‘g?g‘gg’g
Playfield Wiring. For more on troub/qshooting an_d #10 |RIGHT BUMPER Q10 | S abionT
diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards. #11 BOTTOM BUMPER _ Qi1 .3;31 ‘2”0’(") 3]
#l2NOTUSED |az|
- Single Coil Test #13 |ORBIT PIN Q13 |28
) To initiate, from the COIL MENU, select the "TEST" |#14 |FLASH: HELMS DEEP RT Qi4 ‘1‘?505605“&’
© Icon with either the Red or Green Buttons and 25-900 O
P ——==" " press the Black Button. Ensure the Power #15 |LEFT FLIPPER (50v RED/YEL) Q15 | g0.5020-201

Interlock Switch is pulled out. Select either the "-" or "+" #16 |RIGHT FLIPPER (50v RED/YEL) |16 | 229000
Mini-Icons. Start with the "+" Mini-Icon to start the manual >

Single Coil Test from #1 (the test runs through all Coils and
Flash Lamps #1-#32 & Optional UK Only Auxiliary Positions

Low Cutrent Coils Group ! Transistor
AUX 1-3). Press the Black Button on the "+" Mini-icon, as  |#17 |LEFT SLINGSHOT Q17 | o ot

090-5001-00T
each coil is selected, the display will descnbe the Coil or #18 |RIGHT SLINGSHOT Qis 123-800 U

Flash Lamp Name with the corresponding number, the wire 090-5001-00T

with colors, the "Pin-Outs” from the 1/O Power Driver Board, |#19 |TOP SAUCER Q19 596(;,;53%5;

}souﬁeg(]

2 the Coll Voltage and Gauge-Turns (e.g. 23-800). Press the TOR RELAY Q20 | DC Relay

8 Black Button again to move forward in the test. To test and #20 | BALROG MOTO 255‘}1%’8%03)
view a particular Coil or Flash Lamp, select the "RUN" #21 |SWORD LOCK RELEASE Q21 | a0.5004-00T
Mini-lcon and press the Black Button. Each time the Black TOR Q22 |  Motor
Button is pushed, the Coil or Flash Lamp will fire on the #22 |BALROG MO ;2‘516560888&%
Playfield and/or Backbox, with the display indicating the Coil [#23 |FLASH: HELMS DEEP LT Q23 | s 500400
or Flash Lamp information. Continue with the same 4 |loPTIONALCOIL | - Opt. 5v

procedure to run through the entire test. § Diode On T eminal S \ip (1 noled)

) . ; ils G n Drive CoiIG =Turn
1| Cycling Coil Test " L" e' 3 roup Tranr
T—T To initiate, from the COIL MENU, select the "CYC" : ;g%sso‘gjg
Y || lcon with either the Red or Green Buttons and #26 |FLASH: RING 26 | 65500400
=—-=1 press the Black Button. If still in a previous test, . BACK PANEL Qo7 | #906 Bulb
select the "PREV" Mini-Icon to return to COIL MENU or ,#27 FLASH'-G e S Ee P
select either of the "<<" or ">>" Mini-lcons to move to #28 |INOT USED ~ Q28|
Cycling Coil Test (selecting again will return to Coil Test).  |4og |FLASH: RINGWRAITH Qo9 | #906 Red
The test pulses each regular Coil or Flash Lamp sequentially . TR
(cycling) on the Playfield and in the Backbox (if Coils are #30 |[FLASH: SWORD Q30 | 65500400
used). The display indicates CYCLING COILS. #31 |FLASH: DESTROY THE RING Q31 ﬁg%o%glgbg
FLASH: BALROG Q32 | #89 Bulb

O Coil Note: U Either -00B or-00T can be used for coil Auxiliary ( ON BIVE i GacTum
replacements. B/T listed Is preferable for easier diode
access & may differ on game.

Transistor

N sAoT 126-1200.0
AUX 1: LEFT UP/DOWN POST 26-1200 0

- - : 23-1100.0
AUX 2: CENTER UP/DOWNPOST |- Q2 |55 0 "ot

AUX 3: RIGHT UP/DOWN POST | 03 |28:12000

090-5044-00T

Go To
4l Diagnostics Menu




COIL & FLASH LAMP LOCATIONS

O O O O

Coil Q6 (Magnet),
Flashers 26 & 27 are o
located on the Back
Panel.

©
- %From Playfield

[_.T—°!

v
®
O

<« Backpanel

|
.2 = @Ok
JlE 8l g
) ® o f © ©)
8 9
) Red
of - - P13 © dad 10 g
A = Reod Red
ear
o B2 1 =
010 Red
O O 4-nd. || <« Playfield
O L
31 7
O~ M. GITTTIIH TTTI T
O N/l : Typical Coil Wiring
Z] 3 O o 1 Anode (Non- | #7 00y | Cathode
O O : Banded Side) (Banded Side)
VQ Qf
\VZ O O Y :
O O i . Drtye{
Cloar [ L Power Supply I
4 J 0 ﬂ I Voltage |
i = i
Rela OOO i i
0P Oo . [E%H||L|i  Bulb Types used for Flash Lamps |
O O °F I
1 1
2 | #89 Bulb #906 Bulb ¢
{Bayonet) (Wedge Base)
. I 165-5000-89 165-5004-00 |
- 2 | 1
! 1
V\eaLL IIGA4004 iif4l
. = Coils / Flash Lamps above Playfield.
= Coils / Flash Lamps below Playfield.
- = Coils / Flash Lamps not on Playfield.
= Color of Mini-Mars of Flash Lamp Bulb.
Some Coil or Flash Lamp Diodes may be located under the playfield, in the
Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies.

DOTS: Diode On Terminal Stip See Section 5, Chapter 2, Playfield Wiring.

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




In COIL MENU
also select:

FREURL CYCLING
SIMCLE COIL TEST  ROIE colL

COILS DETAILED CHART TABLE

____ High Current Coils Group 1 Transistor OupdiBoard | Gelor . Gonneclion  Voage Conirol Line Golor e Connect  SrBubTybe

#1 |TROUGH UP-KICKER Qt YEL-VIO | J10-P4/5 |50,DC| BRN-BLK | Js-p1 |26-1200 0

24-940 O

#2 |AUTO LAUNCH Q2 A YELVIO | J10-P4/5 |50,DC| BRN-RED | J8-p3 |24-940 U

#3 |LEFTVUK Q3 YEL-VIO | J10-P4/5 |50.DC| BRN-ORG | Jg-p4 |26:12000

#4 |TOP VUK aa | VO YEL-VIO | J10-P4/5 |50.DC| BRN-YEL Jg-ps |26-1200 O

Power 26-1200 L

#5 |RIGHT VUK 05 | Driver | VYEL-VIO | J10-P4/5 |50.DC| BRN-GRN | J8-P6 s suskons
201-

#6 |RING MAGNET Q6 v VIO-YEL | J10-P3 |50yDC| BRN-BLU | Jspy |20:480 C

#7 |RIGHT TOWER a7 YEL-VIO | J10-P4/5 |50,DC| BRN-VIO Js-pg 23800 U

#8 |LOOP DIVERTER Q8 GRY-YEL-3A | y10-p1/2 |50,DC| BRN-GRY | dJs-pg [22-1080 0

A A Drive Driver ’Pcwer Line Power Line ' Power " Drive Transistor D.T. Control Co A-Turn
'gh Current Coils GPOUP 2 Transistor. Ouput Board Color. Connection - Voltage = Controf Line Color  Line Connect  or Bulb Type

J10-P4/5 |50,DC| BLU-BRN Jo-pt |26:1200 O

#9 |LEFT BUMPER YEL-VIO

090-5044-00T

26-1200 U

#10 |RIGHT BUMPER oto| YELVIO | J10-P4/5 |50,DC| BLU-RED | Je-p2 |26-12000
#11 |BOTTOM BUMPER att YELVIO | J10-P45 |50,DC| BLU-ORG | J9-P4 ?365:‘_152:09:01
#12 INOTUSED ik a2 | O ; | | BLUYEL | JoP5 |

13 |ORBIT PIN Q13 Power BRN J7-P1 |20,DC| BLU-GRN | Jo-pg [26:12000

7] #13 Driver 7 v - - 090-5044-008B
ol #14 |FLASH: HELMS DEEP RT a| o ORG J6-P10 |50,DC| BLU-BLK | Jo-p7 | #906 Bulb
.CO #15 |LEFT FLIPPER (50v RED/YEL) | Q15 (ORY-YEL-3A | J10-P1/2 [50sDC| ORG-GRY | Jo-p | 22900 0T
bedll 16 |RIGHT FLIPPER (50v RED/YEL) | Q16 BLU-YEL-3A | j10-P1/2 |50,DC| ORG-VIO Jo-pg | 22900 L

.
. o B
'U Low Cutrent Coils Group 1 Transior Oupaiieard oot Gonisciion  Volsge Conteol e mor L Gonhett  arbubTybe
i LEFT SLINGSHOT Q17 BRN J7-P1  |20,0C| viO-BRN | yg7-p2 |23800 O
e RIGHT SLINGSHOT as| BRN J7-p1 |20o0C| ViO-RED | J7p3 |23:800 O
a TOP SAUCER Q19 BRN J7-P1 |204DC| VIO-ORG J7-p4  |26-1200 O
-
g‘ BALROG MOTOR RELAY Q20 P<I>/v(v3er BRN J7-P1 |20vDC|  VIO-YEL Jg7-ps | DC Relay
#21 |SWORD LOCK RELEASE Q21 | pPriver BRN J7-P1  |20sDC| VIO-GRN J7-p7  |27-1500 O
#22 |BALROG MOTOR Q22 v BRN J7-P1  |20vDC| VIO-BLU J7-P8 04?45‘3}808{01
#23 |FLASH: HELMS DEEP LT Q23 ORG J6-P10 |20vDC| VIO-BLK J7-py | #9068 Bulb
3 ~ ; o : " Opt. 5v
OPTIONAL COIL. “J16-P7- VIO-GRY. ;
Diode O n T.erminal S trip  (if noled) Ghan . o . == == = -
Low Current Coils Group 2 ansistor Ouput Board Connecion  Vohage Conirel Line Golor L SPBSibType
#25 |FLASH: POPS X3 Q25 ORG J6-P10 |200DC| BLK-BRN J6-p1 | #906 Bulb
#26 |FLASH: RING o6 | ORG J6-P10 |20vDC| BLK-RED Je-p2 | #906 Bulb
#27 |FLASH: BACK PANEL Q27 ORG J6-P10 |20,DC| BLK-ORG | J6-p3 |#906 Bulb
#28 INOTUSED , Q28 p(')/veer ' | Bkyer | Jeps
#29 |[FLASH: RINGWRAITH Q29 | Driver ORG J6-P10 |20¢DC| BLK-GRN Je-ps | #906 Fled
#30 |[FLASH: SWORD SELU] ORG J6-P10 |20,DC| BLK-BLU Je-ps | #2068 Bulb
#31 |FLASH: DESTROY THE RING Q31 ORG J6-P10 |20/DC| BLK-VIO Je-p7 | 89 Bulb

#32 |FLASH: BALROG Q32 ORG J6-P10 |20vDC| BLK-GRY | Je-pg | #89 Bulb

+ Flaghers fested are all Flash Lamps located between Q1-Q32 hié“Ga'rhe’:QM{iQiZG:&i 7, Q29-Q
Driver Power Line ' Power .  Drive Transistor
Quput Board Color Connection - :Voltage ~Control Line Color. Coil GA-Tumn

ML ot : : : R B 26-1200 O
AUX 1: LEFT UP/DOWN POST Q1 | o enoid BRN J7-P1_ |20:DC|  WHT A Vi

B - - : 5 23-1100 0
AUX 2: CENTER UP/DOWN POST | Q2 |Expander BRN J7-P1°|20vDC RED CN2-P4 1 (o e han o0t

AUX 3: RIGHT UP/DOWN POST | a3 |Auxiliary | gy J7-P1 |20DC|  ORG | cNa2p3 [26:12000)

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

* v Go To
s Menu




Backbox 1/0 Power Driver Board Detailed Wiring Diagram

#9086
var | #25 Flash: Pop )
BLK-BRN %:?5" Bumpearsxa o

; . 25 — #908 r -
Partial View Qzs—brl | of @) 26 Flash: Back
H H BLK-RED X1 "\ Panel Ring
/O Power Driver Board Z 7508
Q26 - r -
Cow @ #27 Flash: Back
520"‘51 37'01 L BLK-ORG XP ° 2/ Panel Right
#28
BLK-YEL . Not Used
e (3) P29 Flasi: RL
BLK-GRN X1 i w =8 Rp. Ring Wraith
#3906
B o () L0 Flash: DC Bi-Directionat
: BLK-BLU #:9 - - Sword Relay Board
FROM QBOW L ) #31 Flash: De- (EPL520506600)
WHT-RED + BLK-VIO Xt . stroy The Ring BRN 1
Transformer 7 8
16v AC Q31 bW g_ ’:89 v g s @ #32 Flash: {Reverse)
N2 L 8 BLK-GRY % =/ v ol Balrog VIO-YEL 7
BRIDGE 2 PG Q32 W
20V LOW /O BD. (On/Off)
CURRENT <+ ORG 20V DC LOW POWER » Y, VIO-BLU{ | no.
COILS e ft 4
o on ST — J7r5] BRN 20V DC LOW POWER san | ne /]
R | Bt
16v AC = N 2) VIO-BRN 23-800 Slingshot BLU-WHT Lo |
37 sio8io Q17 “"“W“; #18 Right -
”OPng}- ~~~~~ Q{f)—» + 3> VIO-RED 23.800 L_Slingshot mg;
Q18— | #19 Top g=8
£5%
+ VIO-ORG 26-1200 ,_Saucer Fats
4 a >
B WHT Q19 ””W > #20 Balrog q,,/gé
T:l;\sl(oAmc\:er + ¢ VIO-YEL Motor Refay Rev. [ | J % + hcomu.
Q20 [GCLLRELIN BLU L
BRIDGE 20 P8 3 VIO-GRN 27-1500. Release J ORG
I/0 BD 7 Low Powe
- Q21 —N‘W“(—-‘ Bal ow Power
CONTROLLED \ #22 Balrog 20v DC
LAMPS + >l vio-BLy Motor On/Off Y, 6
Q22 W 4906 o £10
SN0 " aroG 20 iy x o , #23 Flash: 1/0 BD.
BL%RWHT 110 BD. -+ By VIO-BLK x Heim's Deep Left
Transformer i FROM Q23 W Opticnal (TTTFTTN #24
13v AC - o8 PBLLT = OPTIONAL Optional Coil J[;g'
37 o-Bo LAMP COLUMNS | — 1
P9 +18v DC B2 Qg —prnf mm #1 Trough -uo 8D.
YO BD. F22 ey + J8 ”15 BRN-BLK _ I'9g_1200] Yp-Kicker oy
a1 —wH mﬂ_‘m‘ 43 Auto Power Out
4 +5v DC
s-BRN-RED ] 24-940 | tawnch 4
#3 Left
| -BRN-ORG [ 26-1200 i____VUK .
#4 Top
a1-a16 BRN-YEL  [26-1200] YUK .
] Iélole dAJldCods re mnlz d(odes 1811‘0’?(2)108‘51.%[6 | 5> #5 Right FROM
ngﬁna‘losgwspg‘g no(tao?\c&g coxi itself. 5> BRN-GRN 26-1200 VUK ! MAGNET PYMS?;’\(’JS;
g ode Q17-Q32 #6 Ring kb aaalLK 50v DC
gé‘qgmm o2z |_BRN-BLU Magnet ~ -
For the Playfield Terminal St ; #7 Right In Gonnecior 4o BD.
Fugese& fgxsyfce Mni’glggsmgﬁgns & For the General BRN-VIO 23-800 Tower
Locations, see Section 5, Chapler 2, ifumination gG 1) 8>m ~
Playfield Wiring. Gireunt g;sata;;eg #8 Inner Loop el
see Sec. 5 Chp. 2, ) | BRN-GRY 22-1080 Diverter (Fip. Cod) GRY-YEL 2
Piayfield Wining. 22 9 Lon crom ‘
';5 BLU-BRN 26-1200 ,_Bumper LoBRN 34
#10 Right 20vbC  iE
2> BLU-RED 26 1200 Bumper 11371- §§
#11 Bottom 08Dl R
4> 8LU-ORG 26-1200) _Bumper :%a
. e #12 FROM 8
. BEU-YEL Not Used orRG &%
J11- Sto-Blo 5 ) Low Power gs
3 BRIDGE 1 #13 Orbit 2v0C i3
10 8D, G> BLU-GRN 26-1200]_Pin {:"15{3 é :
FROM s #14 Flash: W0 BD, 8%
RV, s R
48v AC £t
#15 Left A
) ORG-GRY 22&900 Flipper GRY-YEL *°E®
| s m #16 Right Y
J1i- FOR & ORG-VIO 22.900 | Flieper BLU-YEL
P2
. MAGNET
oM 3 RED-YEL 50V DC HIGH POWER
BLK-ORG
AC rotages IN YEL-VIO 50V DC HIGH POWER
Go To
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'Go To Lamp Menu

To initiate, from the DIAGNOSTICS MENU, select the "LAMP" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Controlled lamps are configured in and 8 x 10
Matrix of Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp

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

Single Lamp Test

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

manual Single Lamp Test from Column 1, Row 1 Switch 1. Press the Black Button on the "+"

Mini-Icon, as each lamp is selected, the lamp will Iight 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-Ilcon and press the Black Button.
Each time the Black Button is pushed, the lamp will light-up on the playfield, with the display indicating the lamp
information. Continue with the same procedure to run through the entire test.

HLL

Test All Lamps

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

Row & Column Lamp Tests

To initiate, from the LAMP MENU, select the "ROW" or "COL" /con with either the Red or Green Buttons
and press the Black Button. If still in a previous test, select the "PREV" Mini-lcon to return to LAMP

== MENU or select either of the "<<" or ">>" Mini-lcons to move through the tests, keep activating until Row
or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each Row or
Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated in the

display.

LAMP MATRIX GRID

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.

U1s U3 H
YEL-BRN YEL-RED EL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
#555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
HE FELLOWSHIP|  THE TWO THE RETURN SHOOT
(K) EEP K(E)EP KEE ( OF THE RING TOWERS OF THE KING AGAIN
H 4555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Buib #555 Bulb m #555 Bulb
RED'BLKE  rPy MERRY SAM ARAGORN FRODO GANDALF LEGOLES GIMLI
H #555 Bulb #555 Bulb #555 Bulb #44 Bulb #555 Bulb #555 Bulb #44 Bulb #555 Bulb
RED-ORG FRODO DESTROY MODE PALANTIR SPOT
J12-P3 BOROMIR MYSTERY ARROW START PALANTIR GLOBE RING
o #8555 Bulb #555 Bulb #555 Bulb m #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL PIPPIN GIFT OF LIGHT EXTRA RING BIG LIGHT SUPER RING 2X
J12-P4 ARROW THE ELVES BALL MULTIBALL POINTS SPECIAL FRENZY SCORING
: B ssssmun B #sssbub ;:555 Bulb BN ssssmu0 #555 Bulb #555 Bulb #555 Bulb 4555 Bulb
RED-GRN| LEGOLES L RAMP L RAMP GANDALF CLOOP C LOOP C LOOP
J12-P5 ARROW MAN RING DWARE BING ELF RING ARROW MAN RING DWARF RING ELFRING
H #555 Buib #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb %555 Bulb
RED-BLU GIMLI EXTRA GOLLUM SPECIAL MERRY R ORBIT R ORBIT R ORBIT
J12-P6 ARROW BALL MULTIBALL ARROW MAN RING DWARF RING ELF RING
] #555 Bulb F #555 Bulb #555 Bulb #555 Bulb #555 Butb #555 Bulb #555 Bulb #555 Bulb
RED-VIO | ARAGORN R RAMP R RAMP R RAMP
J12-P8 ARROW MANRING | DWARF RING ELF RING LOCK LANES TOWER FLIPPER
5 #555 Bulb #555 Bulb #555 Bulb Jiy #555 Gm. Bulb #555 Gm. Bulb #555 Gm. Bulb #555 Gm. Bulb #44 Bulb
(0)RC POTD POTD POTD POTD SHOOTER LANE
UL UR. LL. LR. #1 BOT
#44 Bubb $44 Bulb 444 Bulb #44 Bulb #44 Bulb #44 Bulb #44 Bulb #44 Bulb
RED-WHT SHOOTERLANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE
#44 Bulb #44 Bulb “44 Bulb #44 Bulb “44 Bulb “44 Buib #555 Bulb #555 Bulb
ESCAPETHE | GANDALFVS WARG WAR OF BATTLEWITH | DESTROY THE | TOURNAMENT START
| RINGWRAITHS | SARUMAN ATTACK THE ENTS SHELOB WITCH-KING BUTTON BUTTON
Go To




LAMP MATRIX GRID LOCATIONS

(0 0 0 0 0o 0 O O

<]
Lamps 60-63 & 73-78 are
located on the Back Panel.
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GIIFFig
Typical Lamp Wiring & Schematic

FHTTTIiiyi

i
i
i
|
|
i
] YEL-XXX RED-XXX
= <Ic:igll_ SS»?V
i S
i = —O
i =
o
I 3]
i
" Bulb Types used for Lamps
i
: ( we 4555 ulb
I ' oD e05a08 #?ttBAIaBg'!‘létb
I ‘ (\#V%%sggué?e:r) 16550004
1 “Ill\‘ 165-5000-44
1
l o
a4k Al

. = Switches above Playfield.
= Switches below Playfield.
. = Switches not on Playfield.

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

See Seclion 4, Chapler 1, Parts Identification & Location, Pages 72-74 for more
Oetails on bulbs and corresponding sockets.

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

DOTS: Diode @ n Terminal $ trip, see Section 5, Chapter 2, Playfield Wiring.
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Test Flash Lamps

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

COIN DOOR IS OFEH
FLAYFIELD HIGH FOLER
___ DISHELED BY _
COIM DOOR IMTERLOCK

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

are Flash Lamps in Positions: Q1-Q32 and in this game Flash Lamp(s) are : Q14, Q23, Q25-Q27 & Q29-Q32.

Clear Ball Trough

! To initiate, from the DIAGNOSTICS MENU, select the "CLR"
Icon with either the Red "LEFT" or Green "RIGHT" Buttons

| and press the Black "ENTER" Button. This Menu is provided
to allow the technician a simple method of removing the balls from the
trough and also, to test functionality of the trough, ensuring proper trough
operation. After selecting this /con the display will show a graphic of the

COIH DOOR IS OF
PLAYFIELD HIGH F’DHEH
DISABLED BY
COIM O0OR INTERLOCK

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

ball trough with balls in the trough with it's corresponding switch number. Select the "RUN" Mini-Icon to eject the
ball in the first position. Simultaneously, the display and the playfield will eject the ball to the Trough Up-Kicker,
eject from the Trough Up-Kicker into the Shooter Lane and will be ejected onto the playfield where the technician
can easily retrieve the pinball or allow the ball(s) to re-enter the trough to continue Clear Ball Trough Test.

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

Technician Alerts

problems and/or missing pinballs.

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

Switch Detection

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

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

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

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

After selecting this Icon, and if any of the below criteria is met, the display will indicate any or all of the following
categories: POSSIBLY BROKEN SWITCH, CHECK SWITCHES and/or HYPERSENSITIVE SWITCH (Sw. #186,
Shooter Lane, is used as an example). It more than one switch is reported, the Switch Number and Name will
cycle within the category, and then will cycle the categories. To return to the DIAGNOSTICS MENU, select the

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

FLATFIED STATUS
FOSSIELY BROKEM SHITCH
#0c SHOOTER LAHE

FLATFIED STATLS
CHECK SWITCHES
#02 SHOOTER LARE
PREY @UITIS

FLATFIED STATUS
HYFERSEMSITIVE SHITCH
#0c2 SHOOTER LANE
PREWGUTT 3]

Determination of switch usage can be checked in Audits (review Section 3, Chapter 3, GO TO AUDITS MENU).
Find the associated Audit with the switch in question and check usage; compare it to commonly used switches for
comparison. After any switch is checked and repaired or replaced, it's suggested to test the switch in the PLAY
TEST MENU (see the next page) or Single Coil Test (reviewed earlier in this chapter, Page 18) where the asso-
ciated coil to the switch can be tested as well. After correcting the problem, the switch will still be reported until the
game is played and the switch is again monitored as specified above. Only you can determine if a switch getting

reported is bad or if the switch is currently not getting actuated during game play.

Technicians Alerts continued on the next page.
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Technician Alerts Continued

TECH Pinball Detection

o o _ o FLAYFIED STATUS
While in Technician Alerts Menu, if the following is displayed, the game PIMBALL MISSIMNG
has detected one (1) or more pinball(s) missing and has compensated
for the lost pinbali(s) to provide normal game play. BRENGUTTH

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

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

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

LOGKING FOR If the game does not see a switch closure (indicating the pinball has not
been found), this display will appear with a count-down timer of 20
PINBALLS seconds, during which Ball Search will continue until the timer runs out
PLERASE WRIT (this feature will not happen if the game is in Competition Mode; Ball
Search will continue until the pinball is found, unstuck and/or replaced

manually). The display will momentarily acknowledge the missing pinball(s). The game will provide another
pinball into play and will compensate for the lost pinball. Game play will appear normal.

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

Tech Report Alert Option

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

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

PORTRALS->DIRG->TECH | Technicians Alert Menu and wait for the displays.

Note: Coils are not reported in Technician Alerts, h o w e v e r, if a faulty switch is the culprit, the switch will
then be reported. The below display is shown momentarily during Game Mode or Power-Up to alert the operator
of a coil malfunction (coil doesn’t energize or coil fires a multiple number K

OFERATOR ALERT! of times). " OPERATOR ALERT! " works by monitoring any switch
#2 AUTO LAUMHCH activated coil that has the potential to trap a ball when disabled (e.g. in

b p g

COIL MALFUMCTION the Auto Launch, Scoop, Eject, etc.). This alert can also appear if a

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

Service 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 COIN DOOK 1S OFEH
}’o initiathe, frgm tﬂe gl%Gl‘;l_gg_lT_lCSé\;nENU, [sqelgat_rth%”PLAY” FLA KEIIIESLEEI%EEE%TEUHEFI
con with either the Red “or Green " " Buttons .
and press the Black "ENTER" Button. After selecting this Icon COIM DOOR IMTERLOCKE

the technician can test certain play functions to insure all switch activated pytL OUT the Power Interlock Switch
coils function without entering game play. For example, by rolling the ball for gperation with the Coin Door open.
over the Shooter Lane switch, the Autoplunger should fire. If it kicks to

early or too late, the switch actuator should be adjusted to compensate for this error. If it fails to fire, use the
Switch Test or Coil Test to help determine the cause of the failure. During this Play Test, check all coil assemblies
with related switches in the game. For unique Game Test(s), select the "Ring" Icon in the DIAGNOSTICS MENU,
reviewed on Pages 27-28.  zzmas

Sechon 3, Chapfe 2

- Page 25
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mr | Fire Knocker

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

Sound / Speaker Test

To initiate, from the DIAGNOSTICS MENU, select the "SPKR" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. The BSMT 2000 Sound System produces
true digital stereo sound from Backbox & Cabmet Speakers or "Mono" on the Cabinet Speaker (when
used by itself). After selecting this /con, select the "-" or "+" Mini-lcons and press the Black "ENTER" Button to
activate the first test. Repeat to visually see & hear aH tests Select the "RUN" Mini-Icon to activate the test
chosen without moving to the next test.

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

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
frequencies will not be produced properly and the overall sound quality will be poor. To test for proper speaker
phasing, use the sound test to cycle through the Backbox & Cabinet, and Backbox Sine (repeated) functions. If
the Cabinet Sine produces more volume and bass than the Left Sine, the speakers are connected properly. If it
produces the same or less, one speaker is connected improperly. To isolate and correct reversed speaker
connections, one of two methods may be used.

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

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

g '09§

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

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

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

Pinball Section". Voice ROMs

jsougeiq °*

(U17 U21. U36 and/or U37) which Voice ROMs: 1 (U17) 2 (U21) 3 (U36) 4 (U37) SPEECh Pattern 1-3+

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

S0l

'Begin Burn In

To initiate, from the DIAGNOSTICS MENU, select the "BURN" /con with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. After selecting this /con the Begin Burn-In
Test will start. At this stage the game will exercise all CPU I/O Functions (Dot Matrix Display Test, Coil
Testmg, Lamp Testing, Sound..., etc.). This is provided to constantly exercise sounds, coils, etc... Cumulative
Burn-In minutes will be displayed. " Note: To reset Burn-In minutes to 00 see Section 3, Chapter 6, GO 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 /con the Dot Matrix
Test immediately begins. Note: Pressing any button will exit the test & return to DIAGNOSTICS MENU.
The display will immediately illuminate & cycle for 1 pass of each test continuously for each of the following:

Test 1 Test 2
lluminates 1 vertical column of dots, tumning it off llluminates 1 horizontal row of dots, turning it oft
& flluminating the next column, until each column has & illuminating the next row, until each row has been

been individually lit, while the other columns are off. individually lit, while the other rows are off.

Go To
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Dot Matrix Test Continued

Test 3 Test 4
llluminates all the dots, llluminates all the dots,
except for one column from left to right. except for one row from top to bottom.
Test 5
2 BEE % 2
: 2
. ° .

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

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

Dot Matrix Display Explained

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

The board is controlied by a 6809E Microprocessor and its personality ROM (Unique to the Game). It receives
Data, Reset & Clock Information from the CPU/Sound Board via the ribbon cable and sends back multiple Status
and Busy Signals to the CPU. This is to insure synchronized communication between the CPU and the Display
Controlier Board. The Drivers for the rows and columns are provided on 5 surface mounted integrated circuits on
the Dot Matrix Display Driver Board.

LOTR Test

( EXPLANATION & GRAPHICS NOT AVAILABLE AT TIME OF PRINTING )

LOTR Test Menu continued on the next page.

<27 Page 27

Go To
Diagnostics Menu




LOTR Test Continued

( EXPLANATION & GRAPHICS NOT AVAILABLE AT TIME OF PRINTING )
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Go’f‘To Fuse Table

To initiate, from the DIAGNOSTICS MENU, select the "FUSES" /con with either the Red “"LEFT" or
Green "RIGHT" Buttons and press the Black "ENTER" Button. The FUSE TABLE MENU now
appears. This provides the technician with the current Fuse Table for this game (also noted on a decal in
the Backbox).The fuses are located in the Backbox (on the Display Power Supply Board and the I/O Power
Driver Board), and also in the Cabinet (under the playfield by the Flippers and/or by any unique assembly
requiring an additional fuse, such as magnets). For the complete Fuse List in the Quick Reference Fuse Chart &
Pictorials, see the next page or Page DR. @ (front of this manual).

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

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

HORE FMORE

LO TO FUSE THELE

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

FIUZE THELE
MAIH FUSE =R =EQlU = E,
IMTEEHMATIOMHAL EA 2E0L
LIMH SERUICE OUTLET E
— = DDEI -

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,
FB, F7, etc.), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt, Slo- Blo) location of fuse (i.e. Backbox: Board
Name located on; or Cabinet: Under the playfield or in Service Outlet) and ‘use of fuse’ (e.g. 80v DC High Voltage
Power, etc.). The current fuse listed wil remain in the display until the next fuse is chosen or when the Sub-Menu

is exited by selecting & act/vat/ng the "PREV" or "QUIT" Mini-lcons.
Go To Fuse Table continued on the next page.

-

Sec’non 3 ; Chapfer Q
L Page Q9
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Backbox PCB Fuses, ROMs, Bridges, Relays, P/F & Cabinet Fuses, Cab. Switches

. Inside Coin Door Playfield Power
7 788 Interlock Switch

CAUTION: For continued protection

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

QUICK REFERENCE FUSE CHART

’Fj | %A 250v S.B\’.’ _90v DC_High Voltage Displa

: 1/OP A v Outlt | o oVolun{je C;)ntrol & Servasce S;vnccnes , :
72501 SB. Primary High Power Cois/Fippers | | (on Fower B0 [ell| " Siarglusage, oo Sec 3, Craper
5A 250v S.B. Low Power Coils . : \
5A 250v S.B. | 12v DC Logic Power
5A250v S.B. | 12v DC Logic Power L 2.
F20| 4A 250v S.B. | 50v DC Magnet €4 <4< THIS GAME ONLY ,
F21| 3A250vS.B. | 50vDC Coils T

F22| 8A250v S.B. | 18vDC Controlled Lamps
F23| 4A 250vS.B. | 5vDC  Logic

F24| 5A 250y S.B. | 6.3v AC_G.I. Lamps (BRN-WHT to WHT-BRN)| | " pimp 250V [USA: 8 Amp 250v

F25| 5A 250v S.B. | 6.3v AC_G.I. Lamps (YEL to WHT-YEL) 4 Inside Coin Door
F26| 5A 250v S.B. | 6.3v AC_G.l. Lamps (GRN to WHT-GRN) ROM TYPE on BD L | QIZE  PART NUMBER

F27) 5A 250v S B, | 6.3vAC G.l. Lamps (VIO to WHT-VIO) CPU Sound 07 512K 965-0201-80
3A 250v. S.B. Not Used/Spare. . = = CPU Game U210 1 MB 965-0402-80
CPU Voice ROM 1 u17 8 MB 965-0403-80
SERVIC : , , CPU Voice ROM 2 u21 8 MB 965-0404-80
8A 250v S.B. Fuse Line (Domestic or USA) CPU Voice ROM 3 u3e 8 MB 965-0405-80
S5A250vSB. | : CPU Voice ROM 4 usz 8 MB 965-0406-80
DISPLAY Controller us 4MB 965-0407-80

3A 250v S.B. (BLU-YELSRED-YEL)
n/a | 3A 250v S.B. | 50v DC Left Flipper (GRY-YELSRED-YEL)
n/a | 3A 250v S.B. | 50v DC Loop Diverter (GRY-YELSYEL-VIO)
For locations & more information on fuses, see Sec. 5, Chapter 2.

& "09§
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Tournament \ . For Schematics and/or
“Inferface f= Component Parts on PC [l CPU/Sound Bd. 1l w/ATMEL A
Board % 40| < Boards shown on this page,

review Section 5, Chapter 4,

Printed Circuit Boards I/0 Power Driver Board ¥
{The Yellow Pages).

1 UK or Tournament |
GAMES ONLY

For more info., see Section §,

Chp, 4, PCBs (Yollow Pages)

+50v DC High
Current Coils

+20v DC Low
Current Coils

The Display Controller has the Display +/-12v '/:)C
EPROM (Location: U5 / ROM 0). ] o g&qu /Logic
This board is located behind the : : . Ej-_”yg& pay ]

128 X 32 Dot Matrix Display Board. 4 =irtl iz +18vDC

oot [lumination
Dot Ma rlxDispIay'
Bd. (Reverse Side) |4

+5v DC Logic

Voltage
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Dr. Pinball

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." lcon with either the Red "LEFT" or
Green "RIGHT" Buttons and press the Black "ENTER" Button. This will bring you (the operator /

] technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three (3) Icons:

Coil "DR.", Switch "DR." and Lamp "DR." Icons. Selecting a particular /con will give you a choice of which specific
Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, etc.), Switch or Lamp circuit needs to be
diagnosed. Dr. Pinball will now display a question or give a procedure to follow such as "Does the lamp turn

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

'Coil Flow Chart

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

Switch Flow Chart

To initiate, from the DR. PINBALL MENU, select 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
1 by using the Mini-Icons in the display.

'Lamp Flow Chart

To initiate, from the DR. PINBALL MENU, select the Lamp "DR." /con 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 Mini-Icons in the display.

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

Select and activate either the "-" or "+" Mini-lcons to diagnose a Coil, Lamp or Switch. Select and activate the
"RUN" Mini-Icon to test selected item. The "PREV" Mini-Icon allows you to go back to previous question. Select
the "QUIT" Mini-lcon to exit Portals™ completely. Select the "?" Mini-lcon (Help) to see directions on button usage.

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

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

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

~8ection 3, Chapter.2
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STARTING METER Reading : STARTING METER Date (MM/DD/YR) :  AUDITOR'S NAME : CURRENT VOLUME SETTING:
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" CO 10 RUDITS MENU @'ﬁfﬁi BB e T RuE Audit definitions follow in this Chapter.

R ToTAL COINS THRU 11 | TOTAL
PAID CREDITS 06 | RIGHTSLOT COINS

SA| FREE GANE o7 | CONSTHRU TOTAL
PERCENTAGE CENTER SLOT EARNINGS

e AVERAGE COINS THRU 13 | METER
BALL TIME 08 | gmHstoT CLICKS

WR| AVERAGE 09 | CONSTHRU 14 | SOFTWARE
GAME TIME 5THSLOT METER
COINS THRU COINS THRU

05 | \EfTsLor 10 | gTHSLOT

FAEF| STANDARD AUDITS

‘‘‘‘ 01-68 &9 = &
Audit definitions follow in this Chapter.
To track Feature & Tournament Audits, see Pages 36 or 54.

1 [ TomL og | Z25M-24.9M
01| BALLS PLAYED 5 | SCORES _EROPRI
P ToTAL o | ZBM-349M S
EXTRA BALLS SCORES REPLAY
4| EXTRABALL o7 | BMAISM 51 | LEFTFLIPPER
PERCENT 7 | SCORES USED
REPLAY 1 50M-74.9M RIGHT FLIPPER
04 | AWARDS 28 | SCORES 52 | ysep
o REPLAY 2+ 75M-99.0M ST
05 | AWARDS 29 | SCORES 53 | PROPRIETARY.
TOTAL 100M-149.9M S
gl 06 | REPLAYS 30 | SCORES 54 | PROPRIETARY
Y REPLAY g1 | 15Me 55 | 01 MINUTE
= PERCENT SCORES GAMES
08 | 1OTAL AVERAGE op | 115 MINUTE
SPECIALS SCORES GAMES
WY SPECIAL SERVICE 57 | 152 MINUTE
PERCENT 33 | crepits GAMES
N TOTAL Pl BALL SEARCH g | 2725 MINUTE
MATCHES STARTED 58 | GAMES
11 | HIGH SCORE LOST BALL 59 | 25-3MINUTE
AWARDS FEEDS GAMES
HIGH SCORE LOST BALL 3-35 MINUTE
PERCENT | GAMESTARTS 60 | gaMEs
13 | JOTAL 47 | LEFT 61 | 33-8MINUTE
FREE PLAYS DRAINS GAMES
R ToTAL g | CENTER 4—5 MINUTE
PLAYS DRAINS 62 | GAMES
0-19M RIGHT 5. 6 MINUTE
15 | SCORES 38 | pRAINS 63 | GAMES
2N-3.9M 6~ 8 MINUTE
16 | SCORES 40 | TLTS 64 | GAMES
17 | s 41 | TOTAL 8- 10 MINUTE
SCORES BALLS SAVED 65 | GAMES
BN-7.0M ’ ‘ 1015 MINUTE
18 | SCORES 42 | PROPRIETARY 66 | GAMES
BM-9.9M : 15+ MINUTE
19 | SCORES 43 | PROPRIETARY ~ 67 | GAMES
10M-12.4M ' RECENT
20 | scoREes 44 | PROPRIETARY . 68 | REPLAY PERCENT
21 13 2C soh;lg 34'9M 45 | PR OPRIETARY : : Note: Audits are subject to change (with or without notice).
T5N-17.4M '
22 | shones 46 | PROPRIETARY
17.5M-19.9M
23 | SkOres 47 | PROPRIETARY
20M-22.4M o
24 | SCORES 48 | PROPRIETARY
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Chapter 3 of 7

Go To Audits Menu

Overview

The Portals™Service Menu System provides 224 Audits for accounting purposes and for evaluation of Game
Programming. The Audits are divided into 3 groups: ¢ Earnings Audits (Audits 01-14), » Standard Audits
(Audits 01-68) and e Feature Audits (Programming Use Only) (Audits 01-144). For details on Tournament
Audits, see Section 3, Chapter 7, GO TO TOURNAMENT MENU. Audits which are named Proprietary are also
for Future Expansion or Programming. Game code may get upgraded during production; compare ali 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.
fFor how to RESET Audits, see Section 3, Chapter 6, GO TO RESET IMENU.

OV OITIIT I IO T T I TIIT IO IIIIrd
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

E;’J @ Move LEFT or RIGHT, select previous / next or
* * I L move backwards / forwards.
ErEd | L || RO E
MORE MIORE PREL PUIT HELP
These non-selectable  Select and activate Select and activate Select and activate
seleoted ienonly when L0 return to the to QUIT, exits & to view HELP
there are MORE Icons to  PREVIOUS Menu. returns to the Screens of the
the LEFT ot fo the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level
available for selection. will cycle continuously. To exit a display where no Mini-Icons are

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

GO TO AUDITS MENU

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

% Earnings Audits (01-14) F{EE

= || To initiate, from the AUDITS MENU, select the "EARN" /con with either the Red "LEFT" or Green
EHFH “RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

1221 Mini-Icons to view the next or previous Audit in this group. The display will describe the Audit Number,
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit
is viewed or when this Menu is exited.

[Nel] e e EARNINGS AUDIT NAME: Definition ]
01 TOTAL PAID CREDITS: Provides the total number of Paid Credits.

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

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

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

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

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

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

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

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

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

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

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

To initiate, from the AUDITS MENU, select the "S.P\." lcon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either 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 display until the next Audit
is viewed or when this Menu is exited.

INe] [ 7 OIANDARDAUDIT NAME: Defniion ]

01

TOTAL BALLS PLAYED Provndes the total number of Regular and Exira Balls

02

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

03

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

04

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

05

REPLAY 2+ AWARDS: Provides the total Awards (Credits, Extra Balls or Scores) for Level 2 or higher.

06

TOTAL REPLAYS: Provides the total Awards (Credits, Extra Balls or Scores) for exceeding Replay Score
Levels.

REPLAY PERCENT: Provides the percentage total from dividing Standard Audit 06, TOTAL REPLAYS, by

07 Standard Audit 14, TOTAL PLAYS. The percentage reflects replay total awards for exceeding replay
score levels.
08 TOTAL SPECIALS: Provides the total Awards (Credits, Extra Balls, or Scores) for making Specials.

09

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

TOTAL MATCHES: Provides the total Credits awarded for matching the last two digits of the score with the
System-Generated Match Number at the end of the game. Percentage of Match Credits is adjustable

10 £5m 0% to 10% by Standard Adjustment 13, MATCH PERCENTAGE, if enabled.
See Section 3, Chapter 4, GO TQO ADJUSTMENTS MENU, Standard Adjustments.
11 HIGH SCORE AWARDS: Provides the total Awards (Credits, Extra Balls, or Scores) for exceeding the

High-Score-To-Date scores.

12

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

13

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

14

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

0-1.9M SCORES: Provides the total number of games the Player’s final score was

15 5and 1,999,990 points.

16 2M-3.9M SCORES: ... and the Player’s final score was between 2,000,000 and 3,999,990 points.
17 4M-5.9M SCORES: ... and the Player’s final score was between 4,000,000 and 5,999,990 points.
18 6M-7.9M SCORES: ... and the Player’s final score was between 6,000,000 and 7,999,990 points.
19 8M-9.9M SCORES: ... and the Player’s final score was between 8,000,000 and 9,999,990 poinis.

20

10M-12.4M SCORES: ... and the Player's final score was between 10,000,000 and 12,499,990 points.

21

12.5M-14.9M SCORES: ... and the Player’s final score was between 12,500,000 and 14,499,990 points.

22

15M-17.4M SCORES: ... and the Player’s final score was between 15,000,000 and 17,499,990 points.

23

17.5M-19.9M SCORES: ... and the Player's final score was between 17,500,000 and 19,999,990 points.

24

20M-22.4M SCORES: ... and the Player’s final score was between 20,000,000 and 22,499,990 points.

25

22.5M-24.9M SCORES: ... and the Player’s final score was between 22,500,000 and 24,999,990 points.

26

25M-34.9M SCORES: ... and the Player’s final score was between 25,000,000 and 34,999,990 points.

27

35M-49.9M SCORES: ... and the Player's final score was between 35,000,000 and 49,899,990 points.

28

50M-74.9M SCORES: ... and the Player’s final score was between 50,000,000 and 74,999,990 points.

29

75M-99.9M SCORES: ... and the Player's final score was between 75,000,000 and 99,999,990 points.

30

100M-149.9M SCORES: ... and the Player's final score was between 100,000,000 and 149,999,990 points.

31

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

32

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

Standard Audits 33-68 continued on the next page.

Go To




7S’randard Audits Conhnued E]E

 QTANDARD AUDIT NAME: Definition

SERVICE CREDITS: Prowdes the total number of times the Portals™ Green Button (Deducated watch 7)
33 Wwas 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 delete 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 pinball after Ball Search.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

LOST BALL GAME STARTS: Provides the total number of times the game started with a pinball missing
36  from the ball trough at the start of a game.
See Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection].

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

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

39 RIGHT DRAINS: Provides the total number of times Rollover Switch 60 was closed.
40 TILTS: Provides the total number of times Contact Swiich 56 was closed.

TOTAL BALLS SAVED: Provides the total number of times this feature was used (this feature can be
a1 turned ON or OFF, see Standard Adj. 38, FREEZE TIME in Section 3, Chapter 4, GO TO ADJUSTMENTS
MENU, Standard Adjustments). This feature is enabled at the start of each pinball and is disabled as
soon as a gredetermmed number of switches are "closed" or the allocated time has expired.
>> 42-49 PROPRIETARY: Proprietary Audits are used for Future Expansion or Programming.

50 BASE REPLAY: Provides the current base Replay Level Score.

51 LEFT FLIPPER USED: Provides the total number of times the Left Flipper Button (Dedicated Switch 1)
was pushed in Game Mode.

52 RIGHT FLIPPER USED: Provides the total number of times the Right Flipper Button (Dedicated Switch 3)

was Qushed in Game Mode.
>> 53-54 PROPRIETARY: Proprietary Audits: are used for Future Expansion or Programming.

55 0 - 1 MINUTE GAMES: Provides the total number of games the total game time was between
0:00 and 1:00 minute.
1-1.5 MINUTE GAMES: Provides the total number of games the total game time was between
1:00 and 1:30 minutes.
1.5 -2 MINUTE GAMES: Provides the total number of games the total game time was between
1:30 and 2:00 minutes.
2 — 2.5 MINUTE GAMES: Provides the total number of games the total game time was between
2:00 and 2:30 minutes.
59 2.5 -3 MINUTE GAMES: Provides the total number of games the fotal game time was between
2:30 and 3:00 minutes.
60 3~ 3.5 MINUTE GAMES: Provides the total number of games the total game time was between
3:00 and 3:30 minutes.
3.5 -4 MINUTE GAMES: Provides the total number of games the total game time was between
3:30 and 4:00 minutes.
62 4 -5 MINUTE GAMES: Provides the total number of games the total game time was between
4:00 and 5:00 minutes.
63 5 -6 MINUTE GAMES: Provides the total number of games the total game time was between
5:00 and 6:00 minutes.
ga 6-8 MINUTE GAMES: Provides the total number of games the total game time was between
6:00 and 8:00 minutes.
8 — 10 MINUTE GAMES: Provides the total number of games the total game time was between
8:00 and 10:00 minutes.
10 — 15 MINUTE GAMES: Provides the total number of games the total game time was between
10:00 and 15:00 minutes.
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.

56

57

58

61

65

66

67
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To initiate, from the AUDITS MENU, select the "LOTR" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either 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 display until the next Audit is
viewed or when this Menu is exited. Audits Definition: Programming Use Only. The proprietary information
provides the total number of times a feature was started, awarded, lit, played and/or completed (awarded); also,
the total number of Switch Closures during certain modes or features are tracked (a predetermined single/multiple
variations of switch closures are used to determine the lighting and/or completion of the feature stated).

FEATURE AUDIT TABLE

i EE

FEATURE AUDITS

01-144 &5 =
»xx PROGRAMMING USE ONLY *x*x

€ 99§

@
o;
g
>
::
e
@ |

iIF| [ FERTURE BupITES Rl
7'y UNLABELED BOXES ARE FOR FUTURE EXPANSION.
01| LEFTVUK 37 | RING COMBOS 73 | GOLLUM MULTIBALL LIT 109| ROTK MB STARTED
02 | LEFT VUK DIRECTHIT 38 | RING COMBO THRSHLDS 74 | GOLLUMMBALL STARTED 110| ROTK M8 2+ STARTED
03 | LEFTORBIT 39 | HUMAN RINGS COMPLETD 75 | GOLLUMMBALL 2+ STRTD 111| ROTK JACKPOTS
04 | LEFTRAMP 40 | DWARFRINGS COMPLETD 76 | FELLOWSHIP COLLECTED 112| ROTKLEVELS COMPLETE
05 | CENTERLOOP 41 | ELF RINGS COMPLETED 77 | FELLOWSHIP COMPLETED 113| ROTK MULTINCREASED
06 | SPINS 42 | RING MANIA STARTED 78 | FOTRMB STARTED 114 ROTKS.JACKPOTLIT
07 | RING 43 | RING MANIA 2+ STARTED 79 | FOTRMB 2+ STARTED 115| ROTKSJP COLLECTED
RIGHT VUK 44 | MANIARINGS COLLECTD 80 | FOTRMB WON 116| ROTKMBWON
RT VUK BEHIND 45 | MANIASHOTS COMPLETD 81 | TROLLHITS 117| DESTROY RING LIT
RIGHT RAMP 46 | MANIA1X JACKPOT 82 | TROLLKILLS 118| DESTROY RING STARTED
RINGWRAITH 47 | MANIA2X JACKPOT 83 | BALROGHITS 119| DESTROY RING WON
RIGHT ORBIT 48 | MANIA3X JACKPOT 84 | BRIDGE CROSSES 120| GIFT OF THEELVES LT
SPOT RING TARGET 49 | MANIA4X JACKPOT 85 | BALROGKILLS 121 GIFTEXTRABALL
ORTHANC ARRIVALS 50 | MANIA5X JACKPOT 86 | SWORDLOCKSLIT 122| GIFTRING MB
BARAD-DIR ARRIVALS 51 | MANIAEXTRABALLLIT 87 | sworDLOCK 1 123| GIFT BIG POINTS
ORC LANES 50 | RING MODELIT 88 | SWORDLOCK?2 124| GIFT SPECIAL
POP HITS 53 | ESCAPE MODE STARTED 89 | TITMBSTARTED 125| GIFT2X SCORING
LEFT OUTLANE 54 | ESCAPE MODE WON 90 | TITMB 2+ STARTED 126| GIFT SUPER MANIA
19 | LEFTINLANE 55 | BATTLE MODE STARTED 91 | TIT1XJACKPOT 127 GIFT WizaRD MODE
20 | RIGHT INLANE 56 | BATTLE MODE WON 92 | TIT2XJACKPOT 108 PALANTIRUT
21 | RIGHT OUTLANE 57 | WARG MODE STARTED 93 | TTT3XJACKPOT 129| PALANTIR COLLECTED
29 | LANES.S. PICKED 58 | WARG MODE WON 94 | TIT4XJACKPOT 130| RING MB RING SHOTS
23 | TOWERS.S. PICKED 59 | ENT MODE STARTED 95 | TIT5X JACKPOT 131| RING MB'S. JACKPOTS
24 | FLIPPERS.S. PICKED 60 | ENTMODE WON 96 | TTT6XJACKPOT 132| RING MB 25M
25 | LANE SKILL SHOT MADE 61 | SHELOB MODE STARTED 97 | TIT7XJACKPOT 133 RING MBLIGHTE. BALL
26 | LANES. S. MADE 62 | SHELOB MODE WON 98 | TITSTAGES SURVIVED 134| RING MB5M
27 | TOWERS. S. MADE 63 | WITCHKING MODE STRTD 99 | TITS.JACKPOTLIT 135| RING MB LITE SPECIAL
o8 | FLIPPERS. S. MADE 64 | WITCHKING MODE WON 100/ TTT SJP COLLECTED 136/ RING MB7.5M
29 | ORC COMPLETED 65 | BOOK MODELIT 101] TTTMBWON 137| SRMMB RING SHOTS
30 | HUMANRINGS COLLECTD 66 | MOOK MODE STARTED 102 PATH ADVANCED 138 SRMMB SHOTS COMPLETE
31 | DWARF RINGS COLLECTD 67 | BOOK MODE JACKPOTS 103| PATHACCESSED 139] SRMMB JACKPOTS
32 | ELFRINGS COLLECTED 68 | BOOK MODE WON 104 PATHTIME SOULS 140 SRMMB TOTAL JACKPTX
33 | RINGS SPOTTED 69 | MYSTERYLIT 105| PATH UNLIT SOULS 141| SRMMBSUPERJACKPOTS
34 | HUMAN RING BONUS 70 | MYSTERY COLLECTED 106| PATHLIT SOULS 142| VALINOR STARTED
35 | DWARF RING BONUS 71 | MYSTERY E.B.LIT 107| PATH BLINKING SOULS 143| BALROG STARTED
36 | ELFRING BONUS 72 | MYSTERY SPECIAL LIT 108| SOULS COMPLETED 144| BALROG HITS

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




& Go To Printer Menu (OPTIONAL USE ONLY)

Operational Usage Note: The use of the following Sub-Menus are OPTIONAL and provided as a

EHT convenience only. No special equipment or unique software (mentioned below) was included with
222 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
Printer Interface Board, "Hand-Held" Printer & the Alison Interface Program are required for proper operation
of these Sub-Menus. Entering the menus & selecting/activating the Icons without the equipment mentioned, will
not affect the Pinball Game nor the operation of the Portals™ Service Menu System in any way. For information
or details on the required equipment in this Menu, call or eMail Technical Support (contact info on the back cover).

it || ADT JINS T RESET) OURjRUTT
Co 7O AUDIT

MEU i) B

’ Quick Printout

To initiate, from the PRINTER MENU, select the "QUIK" Icon with either the Red or Green Button and
press the Black Button. Select either the "-" or "+" Mini-icon and press the Black Button to start the
2= printout. Per the display instruction, the Start Button can also be pressed to start the printout. Only the
Earnings Audits can be retrieved and/or printed for further processing.

| Full Printout

To initiate, from the PRINTER MENU, select the "ALISON" Jcon with either the Red or Green Button and
SnH | press the Black Button. Select either the "-" or "+" Mini-Icon and press the Black Button fo start the

download. Per the display instruction, the Start Button can also be pressed to start the download. All
Earnings, Standard & Feature Audits can be retrieved and/or printed for further processing.

Reset Printer

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

' "N2 of copies printed” count total appearing in the display. Operational Usage Note: Activating the
"QUIK" Icon (in the previous Quick Printout) without the special equipment and unique software, will still provide a
"count total" in this Reset Printer Menu, which does not affect the operation of the Portals™ Service Menu System
in any way. Activating this "RESET" /con will reset the "count total" in the display to 00.

FEATURE AUDIT ABBREVIATIONS USED IN THIS CHAPTER:

FOTR: G : : TIT: L L ROTK :
The Fellowship , o The Two , F The Return
of the Ring™ i : Towers™ of the King™ S
e S E.B.: (s LT: ; ' o MB :
Extra e Lit L Muttiball
S.S.: . 1 S.JACKPOT/SJP: ’ G SRMMB :
Skill o . Super e ' Super Ring
Shot SRENAT e Jackpot i Mania Multiball

For how to RESET Audits, see Section 3, Chapter 6, GO TO RESET MENU.
= -»

HisToRREUFALT HoRE T MORE
RESET COIN RULDITS RESET
4 {05-13 Earnings Only) (01-04 Earnings,&ll Standard & Feature Audits)
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STANDARD & FEATURE
ADJUSTMENT TABLES

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

ADJUSTMENT NAME oeiabr ol VRe W ADJUSTMENT NAME DETRLT oYl
01 REPLAY TYPE AUTO 27| DEFAULT HIGH SCORE #4 | 40,000,000
02* REPLAY PERCENTAGE 10% 23 HSTD RESET COUNT 2,000
03 REPLAY AWARD CREDIT 29 HIGH SCORE INITIALS 3 INITIALS
04* REPLAY LEVELS 1: 20,000,000 30 FREE PLAY NO
05 REPLAY BOOST YES 31 CUSTOM MESSAGE ON
06 SPECIAL AWARD CREDIT 32 FLASH LAMP POWER NORMAL
07| SPECIAL PERCENTAGE 2% 33 COIL. PULSE POWER NORMAL
08 FREE GAME LIMIT 05 34 KNOCKER VOLUME NORMAL
09* EXTRA BALL LIMIT 09 35 GAME RESTART YES
10| EXTRA BALL PERCENTAGE 25% 36 BILL VALIDATOR NO
11 GAME PRICING USA 5 37| BKGRND MUSIC VOLUME 01
12 MATCH AWARD CREDIT 38 FREEZE TIME OFF
13 MATCH PERCENTAGE 9% 39| UK POST SAVE ENABLED NO
14 BALLS PER GAME 03 40 TIMED PLUNGER OFF
15 TILT WARNINGS 01 4 FLIPPER BALL LAUNCH DISABLED
16 CREDIT LIMIT 30 42| COINDOOR BALL SAVER NO
17 ALLOW HIGH SCORES YES 43 COMPETITION MODE NO
18 | GRAND CHAMPION AWARDS 01 44 CONSOLATION BALL YES
181 HIGH SCORE #1 AWARDS 01 45 FAST BOOT YES
20| HIGH SCORE #2 AWARDS 00 46 Q24 OPTION COIN METER
21| HIGH SCORE #3 AWARDS 00 471 TICKET DISP. INSTALLED NO
22| HIGH SCORE #4 AWARDS 00 48 | ALLOW PLAYER COMP. MODE YES
23| GRAND CHAMPION SCORE | 75,000,000 49 TECH ALERT WARNING NEVER
24| DEFAULT HIGH SCORE #1 | 60,000,000 50 TEAM SCORES NO
25| DEFAULT HIGH SCORE #2 | 50,000,000 51 LOCATION ID 00
26*) DEFAULT HIGH SCORE #3 | 45,000,000 52 GAME ID 60

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

38).

Note: If Game & Display ROMSs other than USA are installed, along with the proper Dip Switch Settings, different Defaults will appear.
If changes are made (or your Defaults are not USA), enter them with pencil in the YOUR SETTING spaces provided for reference.

Shortcut to 8tandard Adjustment 31.

FIEF FEATURE ADJUSTMENTS 01-32 &9 = &

Ny ADJUSTMENT NAME oeragr  oipdRe W ADJUSTMENT NAME pEradLT  ofddRe

01 NUM. RING COMBOS-LEVEL 10 17 MYSTERY EB MEM NO

02| TWO TOWERS MBALL DIFF | MODERATE 18| MYSTERY SPECIAL MEM NO

03 1STHARDTTT MB 1 19 SPOT RING DIFF. EASY

04 TTT LOCK DIFFICULTY EX. EASY 20 ELF RING SPOTTING MODERATE

05 PALANTIR DIFFICULTY EASY 21 DWARF RING SPOTTING EASY

06| FELLOWSHIP DIFFICULTY EASY 22| HUMAN RING SPOTTING | MODERATE

07 RING MULTIBALL DIFF MODERATE 23| FELLOWSHIP MBALL DIFF |MODERATE

08| RING MBALL E. BALL MEM NO 24 ROTK MBALL DIFF MODERATE

09 | RING MBALL SPECIAL MEM NO 25| CONSOLATION MYSTERY YES

10 ELF GIFT E. BALL MEM YES 26| ALLOW VOLUME EFFECTS YES

11 ELF GIFT SPECIAL MEM YES 27 |{GAME START BALROG ROAR YES

12| RING FRENZY E. BALL DIFF | MODERATE 28| BARAD-DUR DIFFICULTY | MODERATE

13 | RING FRENZY E. BALL MEM NO 29| BARAD-DURE.BALL MEM. YES

14|  RING MODE DIFFICULTY EASY 30 | SPOT FELLOWSHIP MEMBERS YES

15| PATHS OF THE DEAD DIFF | MODERATE 31 GOLLUM’S CAVE DIFF. MODERATE
HARD 32 | BARAD-DUR EARLY CRASH | YES

i \
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Go To Adjustments Menu

Overview

The Portals™Service Menu System provides 84 Adjustments to vary Game Functions to customize for your
particular needs. The Adjustments are divided into 2 groups: « Standard Adjustments (01-52) and e Feature
Adjustments (01-27). Game code may get upgraded during production; compare all Adjustments in the display
with the manual and make any corrections to the Adjustment Table (previous page), as necessary. Adjustments
are subject to change (with or without notice). To view Adjustments in the display, enter the Portals™Service Menu
System. When a change is made and then the next / previous Adjustment is selected (or the Sub-Menu is exited),
the display will momentarily flash REQUEST INSTALLED. For further customization of Game Play Difficulty or
Game Play Type or how to RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.

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

TOTITOITITTT T IIITIVI VI I IV I T IIIIIA
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:
o m |[{m

@ Move LEFT or RIGHT, s%ect previous / next or
MORE MORE PREL UIT

move backwards / forwards.
These non-selectable  Sefect and activate Select and activate Select and activate

[~ DECREMENT (-} or INCREMENT (+) displayed
value orselect(p/)'ewbus/next. (+) display

fcons appear in the t R :
selected Menu only when o return to the to QUIT, exits & to view HELP
there are MORE Idons 0 PREVIOUS Menu, returns to the Screens of the
the LﬁFgl of lo the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level
available for selection. will cycle continuously. To exita disgla t"t/ where no Mini-Icons are
available for selection, pressing any bufton will exit the display.

GO TO ADJUSTMENTS MENU

After entering Portals™, the MAIN MENU now appears. Select the "ADJ" Jcon in the MAIN MENU with
A0T either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
v [ 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 /cons in the
ADJUSTMENTS MENU.

Standard Adjustments (01-52) EE EHE

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

A Icons to view the next or previous Adjustment in this group. Select and activate either of the "-" or "+"
Mini-icons to change the setting, if desired (the Default Setting is noted in the definitions below). The display will
describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current

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

RNING: Chnge made i any Adjustments will e fost fter a FTRY ESE or rmaval of the PU/Sud Board Baries.
... f STANDARD ADJUSTMENT NAME: Definiton =+ L
REPLAY TYPE: Set to AUTO, DYNAMIC, FIXED or NONE. Default is AUTO. Selecting NONE will make
Standard Adjustments 2-5 NOT AVAILABLE. Selecting FIXED will make Standard Adjustment 2 NOT
AVAILABLE. If selected AUTO, DYNAMIC or FIXED, you will need to then select the number of Replay
Levels and Score Threshold (in Standard Adj. 4) desired for the player to receive a Replay Award (select
type in Standard Adj. 3). The Default Score appears as a starting point after the Level amount is selected.
AUTO & DYNAMIC will then get based on the Replay Percentage (in Standard Adjustment 2).

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

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

Standard Adjustments 03-11 continued on the next page.
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| 8tandard Adjustments Continued.
e ___ STANDARD ADJUSTMENT NAME: Definiton . .. =
REPLAY AWARD: Set to EXTRA BALL, CREDIT, TICKET* or TOKEN*. Default is CREDIT. Select EXTRA
BALL if awarding a CREDIT, TICKET/TOKEN is prohibited in your area.
*TICKET or TOKEN is selected, the game will require an optional Ticket or Token Dispenser.
If selected Token, then Standard Ajustment 46, Q24 Option, must be changed accordingly.
REPLAY LEVELS: Set between 1 - 4 for the number of Replay Levels to be active. Defaultis 1.
04 A "Drop-Down" Table appears showing Replay Level 1. Adjust the Replay Level between 10M - 9.998
(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.

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

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

SPECIAL PERCENTAGE: Set between 1% - 5%. Default is 2%. This adjustment allows the operator to
adjust how frequently the Special Feature is made available to the player.

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

EXTRA BALL LIMIT: Set between 01 - 09, NO EXTRA BALLS or UNLIMITED. Default is 08. Set the
number of Extra Balls that may be accumulated per game.

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

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

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

QUEST INSTALLED)

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

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

i

06

07

08

09

10

11

& 093

L
-

sjuauysnipy

LEFT |CENTER| RIGHT |FOURTH| ONE_ | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT [FOURTH
LEFT | CENTER | RIGHT | 4TH Example 1 ColN: | COIN. | COIN: | CON: |CRED:| 1: 2: 1 2§ con: | Con: | com: | com:

¢ | 510 | 2 NetUsed] 1/50¢ | 2/75¢ 13/$1.000 3 | 12 | 3 |1 4 0 ool ot el

Coin Mechanisms Used Pricing Scheme Desired - JPULSES | PULSES | PULSES | PULSE"| PULSES PULSE,S puLsEs | creDs | crepisf cLick | clicks | cuick | cLick

In Example 1, note the LEFT (and RIGHT) COIN: 3 PULSES and ONE CREDIT: 4 PULSES. Since every Cain inserted produces 3
Pulses & every Credit requires 4 Pulses, 2 Coins (50¢) will produce 6 Pulses (4 Pulses for the 1st Credit + 2 Pulses remains in
escrow). The 3rd Coin (75¢) provides another 3 Pulses for a total of 5 Pulses (4 Pulses for the 2nd Credit + 1 Pulse remains in es
crow). The 4th Coin ($1.00) provides another 3 Pulses for a total of 4 Pulses (4 Pulses for the 3rd Credit + 0 Pulses remain). The
CENTER COIN: 12 PULSES is set this way (with a Bill Validator attached), every $1-Bill inserted produces 12 Pulses or 3 Credits.

LEFT [GENTER| RIGHT [FOURTH]| ONE | BONUS | BONUS | BONUS | BONUS § LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER| RIGHT | 4TH Example 2 Coin: | CoiN: | con: | con: |creDm: | 1: 2 i 2. § Coi: | CON: | cON: | coin:

s | sio | 28 |notused 1/50¢ | 2/75¢ [7/$2.00] 3 |12 | 3 | 1 | 4 (24| 0 | 1 o114 1]
Coin Mechanisms Used Pricing Scheme Desired - JPULSES | PULSES | PULSES | ‘PULSE | PULSES | PULSES | PULSES | CREDIT | CREDITSE CLICK | CLICKS | CLICK | CLICK

In Example 2, similar to Example 1, however, BONUS CREDITS are implemented. In addition to receiving 3 plays for every $1.00,
the player is awarded an extra Credit for every 2nd dollar inserted before game start.

LEFT | CENTER| RIGHT |FOURTH| ONE | BONUS | BONUS | BONUS | BONUS | LEFT |CENTER| RIGHT |FOURTH
LEFT | CENTER| RIGHT | 4 Example 3 col: | COIN. | COIN: | CON: |CREDIT:| 1 2: 1: 2§ coin: | com. | coN: | com:

25¢ $1.00 25c  |Notusedf 1 /25¢ !6/$1AOO]13/SZOO 5 20 5 0 4 20 40 ‘1 0 1 4 1 1
Coin Mechanisms Used Pricing Scheme Desired - JPULSES | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES | CREDIT | CREDITS] CLICK. | CLICKS | CLICK | CLICK

In Example 3, a Pricing Scheme for a cheaper game is shown. An extra Pulse is put in escrow for everK 25¢, thus at 4X 25¢
inserted, another Credit is given, and the BONUS 1: 20 PULSES threshold is also met, so 6/ $1.00 is achieved. BONUS 2: 40
PULSES is set, so when this threshold is met with $2.00, 13 Credits are produced.

LEFT | CENTER| RIGHT |FOURTH] ONE ] BONUS | BONUS | BONUS | BONUS ] LEFT |CENTER] RIGHT [FOURTH
LEFT | CENTER| RIGHT | 4TH Example 4 COIN: | com: | CON: | coiv: |cREDT| 1 2 1 2§ CON: | COIN: | CON: | COIN:

wp | sop | = | 20 $1/30p [ 2/50p | 5/£1 1 | 6 |15 2 | 3 0| 0o |0}t 4] 1]
Coin Mechanisms Used Pricing Scheme Desired ] PULSE | PULSES | PULSES | PULSES | PULSES | PULSES | PULSES CREDITS | CREDITS § CLICK | CLICKS | CLICK | CLICK

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

Standard Adjustment 11, Custom Pricing, continued on the next page.
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‘ “ . _ STANDARD ADJUSTMENT NAME: Definition

vivivliy

$.25

$1.00

$.25

USA & Im‘ernahonal Standard Pmcmg Qeleml Tables

Requires SPI
Coin Card(s)
Part Number

755-5400-01

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

- efaults
5 /$2.00

2/4 X 25¢’

S 4 /$1.50
USAS 3/$1.00 -
Pos. 5 For different Euro Pricing Scheme (other than below default), tmemoﬁ and scroll through Euro 1-12 for new setting (see end oth Euro 1~
= ‘]v vvvivivly é‘.ﬁg'g l €50 | €1.00 | €2.00 | 1/€1.00 | 2/€1.50 | 3/€2.00
Pos.
oN |A| |A A 3 /SAD | 755-5406-00
orr | Wl | [WIWIWIVI Australia2 W 20¢ | SAT | A2 = (Side 1)
Pos, 5 For different Euro Pricing Scheme (other than below default), 06undscmllthmugh£um112brnewsetﬁng(soeendolmbieEum1 43
SR Saiakatil Selgium €50 | €1.00 | €2.00 1/€.50
Pos.
s vvivivls Canada ICan$.25 Can$.25| Can$1 | Can$2 I 1/50¢ 2/75¢ | 3 Can$1
Pos.
N A Denmark 1 H i 1/3DKr | 2/5DKr [
vivl_IvivivivI Denmaricz Ml DKr | 5DKr | 10DKr | 20 DKr |5 555 D | 7710 Dy IRERSNY
Pos. For different Euro Pricing Scheme (other than below default), go to AdiUSﬁ’ﬂfﬂi 06 and scroll through Euro 1-12 for new setting {see end of table Euro 1-12).
A Al Seivy  onand €50 | €100 | €200 | M o1/er00 | sre200 | (KA
Pos. E 6 B8 For different Euro Pricing Scheme (other than befow default), go to Afﬂus!ment 06 and scroll through Euro 1-12 for new setting (see end of table Euro 1412},
;’F"'F =R vivivivly frence Posoe | 100e|20e 11,00€ | 8/200€ | 7/300€ [
Pos. Germany: For differert Euro Pricing Scheme (other than below setlings), go to Adjustment 06 and scroll to Custom for this Unique CanDoor&Mach.
ON |A|AA Germany 1 1/0.50¢ ~ | | 755540101
ore| | [ Twlvlvlvlv| Ger €0,50 | €1,00 | €2,00 110500 | 5/€2.00_ || 755-5401-02 |
1/0,50¢ 6 /€2.00 L. 755-5401-04
Pos. For different Euro Pricing Scheme (other than below default), 06 and scrol through Euro 1-12 for new setting (see end of tnble Eum1 -12).
oA AL A vivivy Greece €50 | €1.00 | €2.00 2 1€ .50 || e
Haly: For different Euro Pncmg Scheme (other than below semngs). go to Adjustment 06 and scrofl to Cuslom for lhls Umque Coin Door& Mech.
ON A Raly 1 €50 £50 1/.50¢ : | 755-5401-01 &
orlvivlv] [vivlvlv . 1/.50¢ 3/€200 L [ 755-5401-08
“Pos. | ” 5 B For different Euro Pricing Scheme (other than below default), go mAd;ushnentOGandsaou through Euro 1-12 for new setting (seeendof table Euro 1-12).
ey Ivivlvivy] e I 50 | eroo | e200 1/€50 | 3/€1.00 | e
Pos. B
N : 1/SNZ1 , 755-5406-00
Jﬂwmﬂ Nzt SNz2 T
on] |A A Norway 1 1/5 NKr , 755-5403-00
eVl vl [viviviv] TONKr | 5NKr | 20 NKr 1/10 NKr_|_3/20 NKr | (2-Sided)
Pos, Portugal: For different Euro Pricing Scheme {other than below settings), go to Adjustment 06 and scroll to Custom for this Umque Coin Door & Mech.
eIV Wlvly] Portugal l €50 €.50 1/€.50 755-5401-01
Pos. , 5 8 For different Euro Pricing Scheme (other than below default), go to Adjustment 06 and scroll through Euro 1-12 for new semng(seeendo( table Euro 1-12).
ON| |A A Spain 755-5401-03
o v ylv] Ivlvly Euro's €50 | €1.00 | €2.00 1/€50 | 3/€1.00 -
Pos. 5 6
on|AlA| |A Sweden 1 1710 SKr | 2/15 SKr [ 3/20 Sl 755-5404-00
oel LIVl [VIVIVIv[" Sweden2 i 1SKr | SSKr | ToSKr i 1/5 SKr (2-Sided)
| Pos. |
ON A A Switzgrland 1 i i 1./1 Swk 6 /5 SwF 755-5405-00
ore Vv | [W¥IVI¥] Switzerlang 2 W ' SWF | 2SWF | 5 Swh 11 SWE | 3/2SwF | 975 Swr_ IRERITe)
| Pos. | 4 G LEFT CENTER @ RIGHT UK also utilizes the S5th Coin Slot Switch (not with Custom Pricing).
ol _AAA 3/£1 7152 [ 755-5407-00
OFF | ¥ viv 4 /81 § 755-5407-01*
1/50p 5/£2 755-5407-01
10p | 50p | £1 | 20p | £2 1200 S5 | oo,
1 /81 3 /82 i 755-5407-00
3 /82 *use blank side - 755-5407-01*
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__ STANDARD ADJUSTMENT NAME Definition

Euro Summary Pncmg Seleci Table
AtematsSetings | LEFT - CENTER = RN

S|EIE[A|BIO|VIE 1/€.50 765-5401-01

OFF

SIEITIT{LIN]|G]S]

756-5401-02

Euro 1-12 are alternate settings for

Wi shoosing analiemate B Seting | : |_3/€1.00 | 755-5401:05
oty B Sonch S €50 | €1.00 | €200 | Fieto0 [ 5/ein T sa0t0?

755-5401-03
755-5401-04

1/€.50 | 3/€1.00
1/€50 | 6/€2.00

countries using the Euro:

| 755.5401-08
755-5401-09
755-5401-10
B 755-5401-11

| 755-5401-12

1/€1.00 3/€2.00
1/€1.00 2 /€1.50
1/€1.00 3/€2.00
1/€1.00 4 /€2.00
2 /€1.00 9 /£€4.00

3/€2.00
00

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 never awards a Credit. Set to OFF, no Match Animation Feature is shown.

14

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

15

TILT WARNINGS: Setto 00, 01 or 03. Default is 01. Set the number of Plumb Bob Tilt Switch closures
before the ball in play is tilted.

16

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

17

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

18

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

19

€ "09§

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

20

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

21

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

22

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

sjuawysnipy

23

GRAND CHAMPION SCORE: Set between 1,000,000 - 9,999,000,000 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 will revert
to the Default Score ONLY if 2 Factory Reset is done or the batteries are removed from the CPU/Snd. Bd.

24

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

25

DEFAULT HIGH SCORE #2: Set between 1,000,000 - 9,999,000,000 or 00 (increments of 1M). Default is
50,000,000. Set the desired High Score Level to which Level 3 may be achieved. Read Std. Ad). 28.

26

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 to which Level 5 may be achieved. Read Sid. Adj. 28.

28

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

29

HIGH SCORE INITIALS: Set to 3 INITIALS or 10 LETTER. Defaultis 3 INITIALS. When setto 3
INITIALS, the player is allowed only 3 initials to input. When set to 10 LETTER NAME, the player is
allowed to enter 10 initials to input.

30

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

CUSTOM MESSAGE: Setto ON, CHANGE or OFF. Default is ON. When set to CHANGE, a new
message can be set or the old one can be edited (select the "+" Mini-lcon to change settings until
"CHANGE" appears in the display, then select the ">>" Mini-lcon to access.). This adjustment can be

31 accessed in two (2) ways by either selecting the "S.P.l." Icon and advancing to this Adjustment, or can be
directly accessed by selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU.
View the Custom Message Shortcut summary (end of this chapter) for how to enter text or symbols.
Standard Adjustments 32-48 continued on the next page. » éf;%
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Standard Adjustments Continued. EE

OTANDARD ADJUSTMENT NAME: Definition

T

FLASH LAMP POWER: Setto NORMAL, DIM or OFF. Default is NORMAL. When set to DIM,"the Flésh
Lamps impulse power is reduced by 25% and when set to OFF the Flash Lamps will not flash.

33

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

34

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

35

GAME RESTART: Setto YES or NO. Default is YES. When set to YES, a new game may be started
during any ball after the first ball is completed (if credits are available). Pressing the Start Button during
the first ball will add additional players. When set to NO, the game disables the Start Button after the first
ball until the final ball is in play. Review 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 Atiract 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. Default is OFF. When set to OFF this
feature is unavailable. Set between 0:01 through 0:15 (single increments) for the ball to be sent back into
play if the time set is not met (per ball). Setto AUTO to automatically adjust the Freeze Timer based on
the average ball time.

39

FFFF UKONLY g4 4 F Dip Switch Must Be Set § 4 § § UK POST SAVE ENABLED: Setto YES
or NO. Default is NO, (UK Default is YES). When set to YES this feature is available when lit. 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: Setto OFF or 0:15 - 1:00. Default is OFF. When set to 0:15 to 1:00, the plunger will
"Autoplunge" the ball (at the time set) when the ball is at the beginning of play, awaiting the skill shot by
the player.

41

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

42

COINDOOR BALL SAVER: Setto YES or NO. 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.

43

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

44

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

45

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

46

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

47

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

48

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

Go To
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Standard Adjustments 49-52 continued on the next page.
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i | Standard Adjustments Continued.
: _ STANDARD ADJUSTMENT NAME: Definition.
TECH ALERT WARNING: A Portals™ Function. Review Sec. 3, Chp. 2, GO TO DIAGNOSTICS MENU,
Page 25, regarding Technician Alerts and its’ functions. Setto NEVER, POWERUP, COIN DOOR or POWERUP
AND COIN DOOR. Defaultis NEVER. When set to NEVER, the Tech Report Alert display will not appear upon Power-Up or

49 opening the Coin Door, if the game detects any problems. When set to POWERUP, the display will appear only upon Power-Up
(if problems detected). When set to COIN DOOR, the display will appear only when the Coin Door is opened (if problems
detected). When set to POWERUP AND COIN DOOR, the display will appear upon Power-Up and if the Coin Door is opened (if
problems detected).

TEAM SCORES: Setto YES or NO. Defaultis NO. Set to YES, then Team Play will be made available.
Team Play only works in a 4-Player Game. The totals for Players 1 /3 (Team 1) & Players 2 / 4 (Team 2)
are then displayed individually as well as the combined score for BOTH TEAMS to enable Team Play
(Doubles). See Section 2, Chapter 1, Game Operation & Features, for non-adjustable Features.

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

5

[=]

5

—r

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

5

N

i~y Feature Adjustments (01-32) FHEE EH

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

g€ 093

INe ] T FEATURE ADJUSTMENT NAME: Definition e B

01 NUMBER RING COMBOS - (PER) LEVEL : Set between 05 - 15. Default is 10. Note: This adjustment controls
how many combos until the difficulty and points increase.

02

TWO TOWERS MULTIBALL DIFFICULTY : Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
03

*
-

Default is MODERATE. Note: This adjustment controls how long we need to survive.
1ST HARD THE TWO TOWERS MULTIBALL : Set between 01 - 03. Default is 1. Note: This adjustment
determines which Multiball 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 is to light locks. EXTRA EASY = No Locks Lit, 2 KEEP
04 Letters, Lane Memory and Locks Stackable. EASY = No Locks Lit, 1 KEEP Letter, Lane Memory and Locks Stackable.
MODERATE = No Locks Lit, 1 KEEP Letter, Lane Memory and Locks Unstackable. HARD = No Locks Lit, 1 KEEP Letter, No
Lane Memory and Locks Unstackable, EXTRA HARD = No Locks Lit, 1 KEEP [etter, Lanes Toggle and Locks Unstackable.
PALANTIR DIFFICULTY : Setto EASY, MODERATE, HARD or EXHARD. Default is EASY. Note: This
05 adjustment controls how often the Palantir is lit. EASY = At Ball Start, MODERATE = At Game Start. HARD = Never.
EXTRA HARD = Qff at Ball Start.
FELLOWSHIP (OF THE RING) MBALL DIFF. : Setto EASY, MODERATE, HARD or EXHARD. Default is
06 EASY. Note: This adjusiment 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 : Set to YES or NO. Default is NO. When set to YES, this
08  feature bonus (Ring MB EB) lit will be retained in memory from ball-to-ball for the same player. When set
to NO, this feature will go out at the end of each ball.
RING MULTIBALL SPECIAL MEMORY : Setto YES or NO. Default is NO. When set to YES, this feature
09 bonus (Ring MB Special) lit will be retained in memory from ball-to-ball for the same player. When set to
NQ, 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 feature
10 bonus (EIf Gift EB) lit will be retained in memory from ball-to-ball for the same player. When set to NO,
this feature will go out at the end of each ball.
ELF GIFT SPECIAL MEMORY : Set to YES or NO. Default is YES. When set to YES, this feature bonus
(Elf Gift Special) lit will be retained in memory... (same definition as Feature Adjustment 09).
RING FRENZY EXTRA BALL DIFFICULTY : Setto EXEASY, EASY, MODERATE, HARD or EXHARD.
Default is MODERATE. Note: This adjustment determines the multiplier needed.
RING FRENZY EXTRA BALL MEMORY : Setto YES or NO. Default is NO. When set to YES, this feature
13 bonus (Ring Frenzy EB)) lit 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.
Feature Adjustments 14-32 continued on the next page.
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14

EATURE ADJUQTMENT NAME: Definitiol

Fea’rure Adjustments Continued. Adjustments subject to change.
O

T : 0
RING MODE DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY. Note: This

adjustment controls how often the Ring Mode is lit. EASY = Lit at Ball Start. MODERATE = Lit at Game Start, with Memory.
HARD = Off at Game Stan, 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 lit. EXTRA EASY =5 Spots Lit. EASY =4 Spots
Lit. MODERATE = 3 Spots Lit. HARD =2 Spots Lit. EXTRA HARD = 1 Spot Lit,

16

MYSTERY DIFFICULTY : Setto EASY, MODERATE, HARD or EXHARD. Defaultis HARD. Nofe: This
adjustment controls how often the Mystery Mode is lit. EASY = Lit at Ball Start. MODERATE = Lit at Game Start, with Memoty.
HARD = Off at Game Start, with Memory. EXTRA HARD = Qff at Ball Start,

17

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

18

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

19

SPOT RING (TARGET) DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY.
Note: Controls when the spot ring target is lit: EASY = On at ball start. MODERATE = On at game start with memory.
HARD = Off at game start with memory. EXTRA HARD = Qff 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 unlit ring during normal play will spot an elf ring towards relighting the ring: EXTRA EASY = 3 cycles. EASY =2 cycles.
MODERATE = 1 cycle. HARD = Never.

21

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

22

HUMAN RING SPOTTING (DIFFICULTY) : Setto EXEASY, EASY, MODERATE or HARD. Defaultis
MODERATE. Note: Controls the number of Gollum Multiballs that can be collected where shooting an unlit Gollum Muitiball
shot (Right VUK) will spot a human ring towards lighting Gollum Multiball: EXTRA EASY = 3 Multiballs. EASY =2 Multiballs.
MODERATE = 1 Multiball. HARD = Never.

23

FELLOWSHIP (OF THE RING) MULTIBALL DIFFICULTY : Setto EASY, MODERATE or HARD. Default is
MODERATE. Note: Controls which shots are lit to start Fellowship of the Ring Multiball: EASY = Left VUK / Orthanc / Top
Saucer /Rl VUK. MODERATE = Top Saucer/Rf. VUK. HARD = Top Saucer.

24

RETURN OF THE KING MULTIBALL DIFFICULTY : Setto EASY, MODERATE or HARD. Defadult is
MODERATE. Note: Controls which shots are lit to start Return of the King Muitiball: EASY = Lt VUK /Orthanc / Top
Saucer /Rt VUK. _MODERATE = Orthanc /Rt VUK. HARD = Qrthanc.

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 adjustment will
be freated as if sef to No

26

ALLOW VOLUME EFFECTS: Setto 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 well the player is performing (or awards received). Notfe: If the game
volume is set fo O, this adjustment will be treated as if set to NO,

27

GAME START BALROG ROAR: Setto YES or NO. Defaultis 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

r
BARAD-DUR EXTRA BALL MEMORY: Set to YES or NO. Default is YES Set to NO to dfsable this
feature When set to YES, thls feature bonus (Barad dur EB) Jit will be retained in memory from

f N eatur

SPOT FELLOWSHIP MEMBERS Set to YES or NO Default is YES. Set to NO to disable this feature.
When set to YES, after a player’s 1st ball, 1 Fellowship member will be spotted at each ball start until the
Fellowship of the Ring Multiball is played.

32

GOLLUM’S CAVE DIFFICULTY Set to EXEASY EASY, MODERATE HARD or EXHARD.
Default is MODERATE :_Thi nh ired f initial awar. lum’s Cave.
BARAD-DUR EARLY CRASH: Setto YES or NO Default is YES. Set to NO to disable this feature.
Note: This controls whether Barad-dir can "fall over” other than winning "Destroy the Ring."”

For furfher customization of Game Play Difficulty or Game Play Type or how to

RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.
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AECH Custom Message

=T To go directly to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select
{50 the "CUST MSG" Icon with either the Red "LEFT" or Green "RIGHT" Butions and press the Black

| "ENTER" Button. At the top left corner of the Display, the letter A is indicated (blinking) in the first
available position (Thirty-Six (36) characters including spaces are available). Vary the letter(s) by operating the
Left and Right Flipper Buttons (or “RED" or "GREEN" Buttons). With the desired letter indicated, depress the
Start Button to lock in the letter and advance to the next character. Repeat this procedure until the desired
message is completed in the display. Select the "<" or ">" characters to back-space (erase) and/or to move

forward in an already typed message. After completion, press the "BLACK" Button, "REQUEST INSTALLED" is
indicated and then exits this sub-menu.

AUD |ADT RESETITOUR OO T
CO TO AOJUSTHEMTS MEHU]

CUSTORM MESSHLE

For further customization of Game Play Difficulty or Game Play Type or how to
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU.
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Chapter 5 of 7

Go To Installs Menu

Overview

The Portals™Service Menu System provides 14 Installs to vary Game Play (Feature Adjustments) Difficulty
or Game Play Type and Install Factory (restores all adjustments to Factory Defaults).

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

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

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

2.: Install Factory (see Page 49, end of this chapter) to reset all of the Standard & Feature Adjustments back
to the Factory Default Settings.

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

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

T I T T IO I I IITIIVII I T TIITIIITITIITITITY
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

* * A WARNING: A

Selection & activation of the
FMORE MORE PEEU UIT|

“Install Factory" Icon, will
These non-selectable  Sefect and activate Select and activate Select and activate

change all Adjustments &
celsmsRpRente "o retum fothe  to QUIT, exits & toviewHELP  |Installs to the Factory Default!

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

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

5 GO TO INSTALLS MENU

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

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

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

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

| Install Extra Easy

To initiate, from the INSTALLS MENU, select the "X.EZ" lcon with either the Red "LEFT" or Green
|| "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EXTRA EASY.
—==—1 "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "X.EZ" Icon flashing.

Install Easy

To initiate, from the INSTALLS MENU, select the "EASY" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EASY.
e “REQUET INSTALLED" is indicated and returns to the INSTALLS MENU with the "EASY" /con flashing.

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

IInstall Normal

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. Game Play Difficuly is reset to Factory
‘ | Default Settings. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the

"FACT™ Icon flashing.

Install Hard

To initiate, from the INSTALLS MENU, select the "HARD" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set {o HARD.
J "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HARD" Icon flashing.

lInstall Extra Hard

To initiate, from the INSTALLS MENU, select the "X.HD" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Difficulty is set to EX. HARD.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "X.HD" Icon flashing.

Install 83-Ball

To initiate, from the INSTALLS MENU, select the "38BAL" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to 3-BALL PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "3BAL" /con flashing.

Install 5-Ball

To initiate, from the INSTALLS MENU, select the "5BAL" /con with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to 5-BALL PLAY.
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "5BAL" Icon flashing.

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

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

g "095
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Free Play Competition (a.k.a. EXPO or PAPA)

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

| "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to TOURNAMENT
———="=| FREE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "FREE"
lcon flashing.

Install Home Play

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

Film Star Reset

To initiate, from the INSTALLS MENU, select the "STAR" Icon with either the Red "LEFT" or Green
| "RIGHT" Buttons and press the Black "ENTER" Button. Game Play Type is set to EASY HOME
2221 PLAY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "STAR" icon

Install Novelty

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

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

Icon flashing. A
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= Installs Menu



View below & next page for an Overview of the Std. & Feature Adjustment(s) which have changed upon selection.

=lInstall Add-A-Ball

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

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

Install Factory (ONLY affects all Adjustments/Installs)

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

I%ISTALL INSTALL INSTALL INSTALL INSTALL

EASY EASY NORMAL 2-BALL  B-BALL
10| EXTRA BALL PERCENTAGE 30% 25% 20% 15% 10% 20% 10%
14 BALLS PER GAME o b T 03 05
38 FREEZE TIME 0:12 0:10 0:08 OFF OFF 0:08 AUTO

e ; Lm

FRY MoU|  R.AE FACT

) INSTALL INSTALL . INSTALL
: HOM A
STANDARD apiustmenT NAME | NOVELFY FACTORY

01 REPLAYTYPE . NONE . SA(’S’JL(;{:'C{IOH of
03 REPLAY AWARD | EXBALL | jnatall Factory
04 REPLAY LEVELS . e NONE | | ("FACT"lcon), all
=~ 7 G e Standard & Feature
06 SPECIAL AWARD o o o | POINTS | EX.BALL | Adjustments which
T T hanged in th
08 FREE GAME LIMIT , ~ . NO FREE.. | NO FREE.. mesf?rgljgggr in the
09 EXTRA BALL LIMIT b i el NO EXTRA... _09 ADJUSTMENTS
0| EXTRABALLPERCENTAGE | | | =% | 2% | | |50 s o
i GAME PRICING USA3 ‘ o Sl L (see the Adjustment
| MATCHPERCENTAGE | | | % | | o OFF | [abies on Fage 35 for
15 TILT WARNINGS 02 02 . . L e
8|GRANDCHAMPIONAWARDS| | [ 1 = | w 0
9| HIGHSCORE#1AWARDS | | [ | = | 0
201 HIGH SCORE #2 AWARDS b e e 00 00
21| HIGHSCORE#3AWARDS | -~ | Ll o 00 00
22| HIGH SCORE #4 AWARDS r S ; g , 00 00
23| GRAND CHAMPION SCORE o] 25,000,000 . e :
24| DEFAULT HIGH SCORE #1 S : 20,000,000
25| DEFAULT HIGH SCORE #2 s B 15,000,000 | -
26| DEFAULT HIGH SCORE#3 | S 10,000,000 |
27| DEFAULTHIGHSCORE#4 | <+ 5,000,000 b L L sy competition
30 FREE PLAY NO YES YES YES Goiamo s Mode wag set, itis
S B S P ted to Install
35 GAME RESTART _No No_ el | Factory to restore all
38 FREEZE TIME « e 4010 - Il:\_djl;stm[e)ntfs t</3tthe
sk ok oo | e L i era 8
22| COINDOOR BALL SAVER ** | (YES)** | (VES) el L I Then recustomize,
43| COMPETITION MODE x#* YES o YES e ' o 27 desired.

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

Chapfer 5
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Overview of Feature Ad_]usfmenwlL Changes upon selection of an Install:

ONLY THE FEATURE ey e i 0
LN = 5
IN. THE TABLES BEL . EfiSY FRCT v HO ER
INSTALL  INSTALL INSTALL INSTALL  INSTALL
FEATURE apsustmENT NAME EXTRA EAGY HARD SBALL. EibALL
01 | NUM. RING COMBOS-LEVEL 15 12 10 8 5 10 10 15
02 TWO TOWERS MB DIFF EX. EASY EASY |MODERATE| HARD EX.HARD | MODERATE| HARD EX. EASY
03 1STHARD TTT MB 2 2 1 1 1 1 1 2
04 TTT LOCK DIFFICULTY EX.EASY | EX.EASY | EX. EASY EASY | MODERATE | EX.EASY EASY EX. EASY
05 PALANTIR DIFFICULTY EASY EASY EASY |MODERATE! HARD EASY |MODERATE] EASY
06| FELLOWSHIP DIFFICULTY EASY EASY EASY |MODERATE| HARD EASY EASY EASY
07 RING MULTIBALL DIFF EASY EASY | MODERATE | MODERATE | HARD | MODERATE | MODERATE] EASY
08| RING MBALL E. BALL MEM YES YES NO NO NO NO NO YES
03 | RING MBALL SPECIAL MEM YES NO NO NO NO NO NO YES
10 ELF GIFT E. BALL MEM YES YES YES YES NO YES YES YES
11 ELF GIFT SPECIAL MEM YES YES YES NO NO YES NO YES
12| RING FRENZY E. BALL DIFF | EX EASY EASY | MODERATE| HARD EX. HARD | MODERATE | HARD EX. EASY
RING FRENZY E. BALL MEM YES YES NO NO NO NO NO YES
RING MODE DIFFICULTY EASY EASY EASY |MODERATE| HARD EASY |MODERATE] EASY
PATHS OF THE DEAD DIFF | EX.EASY EASY | MODERATE! HARD EX. HARD | MODERATE | HARD EX. EASY
MYSTERY DIFFICULTY EASY | MODERATE | HARD HARD HARD HARD HARD EASY
MYSTERY EB MEMOQRY YES YES NO NO NO NO NO YES
MYSTERY SPECIAL MEM. YES NO NO NO NO NO NO YES
RING TARGET DIFF. EASY EASY EASY HARD EX. HARD EASY HARD EASY
ELF RING DIFFICULTY EX. EASY EASY | MODERATE | HARD HARD | MODERATE | MODERATE | EX. EASY
DWARF RING DIFF EX. EASY EASY EASY | MODERATE| HARD EASY | MODERATE | EX.EASY
HUMAN RING DIFF EX. EASY EASY | MODERATE | HARD HARD | MODERATE | MODERATE § EX. EASY
FOTR MB START DIFF EASY EASY | MODERATE | HARD HARD | MODERATE | MODERATE ]  EASY
ROTK MB START DIFF EASY EASY | MODERATE| HARD HARD | MODERATE | MODERATE]  EASY
CONSOQLATION MYSTERY YES YES YES NO NO YES NO YES
ALLOW VOLUME EFFECTS |'NoChange |:No Change | No Change | No Change | No Change | No Change | No Change | No Change
GAME START BALROG ROAR o YES o YES .
BARAD-DUR DIFFICULTY - | MODERATE : | MODERATE
BARAD-DUR E. BALL MEM. ' YES : S YES
SPOT FELLOWSHIP ... ~ Sl YES o g YES
GOLLUM'S CAVE DIFF, & .| MODERATE .| MODERATE
BARAD-DUR EARLY CRASH YES . YES ‘

I yia] =2 - Ly
FaYy FREE HOHE Nl FACT

FREE INSTALL [ INSTALL INSTALL
PLAY HOME S8TA
OMP. ‘ PLY RESET NOELTY 3ALL FACTORY
See Table above for listing of Feature X ‘ | SEE TABLE o CAUTION! :
Adjustments which change with Install, | NO Change | No Change | No Change | “"pqyg Upon selection of Install

Factory ( "FACT" Icon),
all Standard & Feature Adjustments which were changed in the INSTALLS or ADJUSTMENTS MENU are returned to the Factory Defaults
(see the Adjustment Tables on Page 38 for details).

No Change | No Change

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

|[!IﬂuJﬂUD | PUIT

B CD T0 RESET MEHU AN

CﬂﬂlﬁﬂDLSTDLREDLHETL MORE | | MORE BSTD
KESET  RESET COIN RUDITS  RESET) [RESEY
4 {Belect any Reset...)

(N
1 } Go To
L \z}g Installs Menu
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Go To Reset Menu

Overview

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

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

GO ITTTIT IO I T TT OIS IS4
EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU:

‘ A WARNING: A
As soon as any Reset Icon is
MORE MORE FRE UIT

selected & activated, the
information associated with

These non-selectable  Select and activate Select and activate Select and activate .
selsispppearinthe “to refum to the  to QUIT, exits & to view HELP the Reset Icon, is lost!
there are MORE Icons to PREVIOUS Menu. retumns to the Screens of the
the LEFT, orto the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Icon at that menu level
available for setection. will cycle continuously. To exit a display where no icons are

available for selection, pressing any bufton 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

g ' manner) and press the Black "ENTER" Button (the Start Button operates in the same manner). The
RESET MENU appears. Continue below for the explanation & usage of the Icons in the RESET MENU.

== | Reset Coin Audits

A

— | To initiate, from the RESET MENU, select the "COIN" /con with either the Red or Green Buttons and
(|| Press the Black Button. 4k ONLY the Coin Audits (05-13) will be reset to zero (0), Factory Default
= Settings. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "COIN" /con

flashing.

I Reset Game Audits

.71 Toinitiate, from the RESET MENU, select the "AUD" Jcon with either the Red or Green Buttons and

AL || Press the Black Button. 4\ ONLY the Game Audits (07-04) & Standard Audits (01-67) will be reset to
zero (0), Factory Default Settings. Note: Coin Audits (05-13) & Software Meter Audit (14) will not be

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

Reset High Scores

_.";ny To initiate, from the RESET MENU, select the "HSTD" /con with either the Red or Green Buttons and
E-_:;T[l press the Black Button. g\ ONLY the High Scores will be reset to the current values. Note: If these
=1 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" /con with either the Red or Green Buttons and
“FED Press the Black Button. A\ All Credits will be reset to zero (0), Factory Default Settings. "REQUEST
EimL_~1 INSTALLED" is indicated and returns to the RESET MENU with the “CRED" Icon flashing.

= Factory Reset

o To initiate, from the RESET MENU, select the "FACT" Icon with either the Red or Green Buttons and
EH T\ press the Black Button. A\ All Audits (except for Audit 14, Software Meter), all Adjustments and

——=—=1 Installs will be reset to the Factory Default Settings. Note: To RESET ONLY the ADJUSTMENTS &
INSTALLS (leaving all the Audits alone), see Section 3, Chapter 5, GO TO INSTALLS MENU, Install Factory.
"REQUEST INSTALLED" is indicated and the Service Menu is exited, returning to the Attract Mode.

{ ~Secixon  3,,;,,. Chapter.8
S 'Pégg SJ

Go To
Reset Menu §

s



Example:

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

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

FORE

€ "09§

KESET COIH AUDITS

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

Important:

)
(=]
)
P2
@
@
®
Band

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

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

SEQUEST
INSTHLLEL

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

Go To
eset Menu
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Go To Tournament Menu

1/} .
TOURNAMENT PINBALL SYSTEN Overview
The Portals™Service Menu System provides 6 Steps
necessary to SET-UP, START, MONITOR and END
Pinball Tournaments on your Tournament Pinball System
Ready Pinball Game. OPTIONAL EQUIPMENT &

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

The use of the Tournament Equipment and/or
Game code may get upgraded during production; running a Tournament is OPTIONAL and to be
compare all Tournament Adjustments & Audits in the used solely in the discretion of the owner.

display with the manual and make any corrections to the

Tournament Adjustments and/or Audits Tables (next It is the sole responsibility of the operator to

page), as necessary. Tournament Adjustments & Audits ensure that this product is used in conformity
are subject to change (with or without notice). To view _ with all applicable laws. Stern Pinball, Inc.®
Tournament Adjustments & Audits in the display, enter disclaims any such responsibility.

the Portals™Service Menu System. When any change _ . .

is made and then the next / previous item is selected (or Due to continuing product innovation,
the Sub-Menu is exited), the display will momentarily information in this chapter is

flash REQUEST INSTALLED. For details on Earnings, subject to change without notice.
Standard & Feature Audits, see Section 3, Chapter 3, ' -

GO TO AUDITS MENU. For details on Standard &
Feature Adjustments, see Section 3, Chapter 4, GO v e A
TO ADJUSTMENTS MENU. Ph ?’gggﬂégé‘:

For more details on the equipment & hardware required, ‘ ‘ e JOURRARENTS!
Installation and Set-up, read the ToPS™Tournament
Pinball System Kit Installation Manual (SP/ Part
Number: 780-6011-00) provided in the Optional

Tournament Kit (SPI Part Number: 502-5011-00), not included with this ToPS ™ Ready Pinball Game.

The equipment & hardware consists of: BETAMM@

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

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

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

VI P00l 0000 0000000000000 20020200207°
EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS:

Select and activate to:

B;j @ Move LEFT or RIGHT, select previous / next or
FHORE MORE  FREM BUTT

move backwards / forwards.
These non-selectable  Sefect and activate Select and activate Select and activate

J value or select previous / next.

l E EEJ DECREMENT {-) or INCREMENT (+) displayed

icons appear in the [} : :
selected Menu only when {0 return to the fo QUIT, exits & fo view HELP
there are MORE Idons to PREVIOUS Menu. retums to the Screens of the .
the LEFT of to the RIGHT Attract Mode. current Menu*. * Help Note: An explanation of each Mini-Icon at that menu level
available for selection. will cycle continuously. To exita displa{\t/ where no Mini-Icons are
available for selection, pressing any button will exit the display.

GO TO TOURNAMENT MENU (OPTIONAL USE ONLY)

After entering Portals™, the MAIN MENU now appears. Select the "TOUR" /con in the MAIN MENU with
|| either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner)
-~ and press the Black "ENTER" Button (the Start Button operates in the same manner). The
TOURNAMENT MENU appears. Continue through this chapter for the explanation & usage of the lcons in the
TOURNAMENT MENU. 1

Tournament Adjustment & Audit Tables on the next page.

Go To
Tournament Menu
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TOURNAMENT
ADJUSTMENT
TABLES

TOURNAMENT ADJUSTMENTS 01-10 & = &

Nr. ADJUSTMENT NAME SUYOE el T ADJUSTMENT NAME pebadr - o e

i Lo TDV‘TBUR‘HHMEHT MENU m 'IJEJETUURHHHEHT HﬁJUETMEHTEHﬁﬁE
|

01 CREDITS PER PLAY 02 06 START DATE JANUARY 1
02 JACKPOT BASE $20.00 07 END DATE FEBRUARY 1
03 JACKPOT INCREMENT $00.50 08 # OF PRIZES 03

04 JACKPOT MAX. $2,500.00 09 AWARDTYPE CASH
05 CURRENT DATE/TIME JANUARY... 10 SHOW PLAYER’S CASH YES

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. .

SIGN MESSAGES A-B (ADJUSTMENTS 11-12) &9 =
ADJUSTMENT NAME DERAL oMo Nk ADJUSTMENT NAME oeraniT ol ¥R
LOCATION MESSAGE ON 12 PRIZE MESSAGE ON

STARTING METER Reading : STARTING METER Date (MM/DD/YR):  AUDITOR'S NAME : CURRENT VOLUME SETTING:

0 2 4

AUDIT Date (MM/DD/YR) : CPU Version : DISPLAY Version : GAME LOCATION NAME :

[0 =

CURRENT METER Reading :

TOURNAMENT START DATE : TOURNAMENT END DATE :

See Adj. 06 & 07 above >> I 0 I | I | 0

TOURNAMENT AUDIT TABLE

[ [FF) TOURNAMENT AUDITS

01-12 £ = &
Audit definitions follow in this Chapter.

NET ACCUM.
PLAYS EARNINGS JACKPOT
TOURNAMENT ACCUM. TOTAL
Toum ACKul # TOURNAMENTS
TOTAL ACCUM.
GAME EARNINGS R TOUR. PLAYS
TOTAL ACCUM.
TOUR. EARNINGS EARNINGS
ACCUM.
JACKPOT TOUR EARNINGS

Go To
%, Tournament Menu



| Tournament Adjustments (01-10) EE

LET | Toinitiate, from the TOURNAMENT MENU, select the "SET UP" /con with either the Red "LEFT" or
UF Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"
Mini-lcons to view the next or previous Tournament Adjustment in this group. Select and activate either of
the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

IMPORTANT FOR TOURNAMENT USERS: Select the settings carefully. For Tips for ToPS™ (different
Tournament Sample Set-Ups, etc.), view the ToPS™Tournament Pinball System Kit Installation Manual (SP/
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" Icon).
Allowing players to qualify, then ending a Tournament prematurely to make corrections will affect the outcome of
the Tournament. View the ToPS ™ Manual for more details.

.. ___ TOURNAMENT ADJUSTMENT NAME: Definition
CREDITS PER PLAY: Set between 01 - 10. Default is 02.
Set the maximum number of Credits that may be accumulated per game.

‘Nr.
01

WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or removal of the CPUon Board atteris )

JACKPOT BASE: Set between $00.00 - $999,999.00 (increments of $1). Default is $20.00.
02  Set the initial Prize Pool Amount to be offered for the Tournament. Note: The displays will present the
words "PRIZE POOL" in lieu of the word "JACKPOT".

JACKPOT INCREMENT: Set between $00.00 - $999,999.99 (increments of 1¢). Default is $00.50.
03 Set the Prize Pool Increment which will increase the Prize Pool Amount with each Tournament Game
played.

JACKPOT MAX.: Set between $00.00 - $399,999.00 (increments of $1). Default is $2,500.00.
04 Set the maximum cap to be placed on the Prize Pool during a Tournament. Note: The displays will
present the words "PRIZE POOL" in lieu of "JACKPOT".

CURRENT DATE/TIME: Set the current date and time. After setting the Start and End Dates in
05  Tournament Adjustmenis 6 & 7, the Tournament will then start automatically*. *Requires the
TIMEKEEPER™ |C (included in the kit) installed in Location U212 on the CPU/Sound Board.

START DATE: Set between JANUARY through DECEMBER. Default is JANUARY.
06  After the month 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. Default is FEBRUARY.
07  After the month desired is set, a valid day must be set. To End a Tournament, go back to the
TOURNAMENT MENU and select the "END" Icon (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:
Set to 01, the Tournament Winner is awarded 100% of the Prize Pool.

08 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% / 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 Atiract Mode on both
the Normal and top Beta-Brite® Displays.

09
Select CASH for the displays to represent the Prize Pool amount (based on Jackpot Base and Max.) in
$Dollars. Select POINTS for the displays to represent the Prize Pool amount in Points. Select TICKET for
the display to represent the Prize Pool amount in Tickets. Select NONE NOT TO represent the Prize Pool
amount (if prize(s) to be awarded are not Cash, Points or Tickets). Select PRIZE, if applicable.

SHOW PLAYER’S CASH: Set to YES or NO. Defaultis YES.
10 When setto YES, both the Beta-Brite® Multi-Color Dot Display and the Normal Mono-Color Display
exhibit the Cash amount in the Atfract Mode.

Go To
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|Start Tournament (select only after Set-Up is completed)

To initiate, from the TOURNAMENT MENU, select the "STRT" /con with either the Red "LEFT" or Green
. "RIGHT" Buttons and press the Black "ENTER" Button. The "START TOURNAMENT?" MENU

J appears with the "NO" Mini-Icon flashing.
If Set;Up cg 'Igurgament Adjustments) was not
completed OR the Tournament Audits were nol
recorded from the prior Tournament, exit this Menu STF‘HT TDUHT1F!HEHT7
by act/ivatg\g the "NO" Mini-icon. If Set-Up was
completed and the Tournament Audits were :
recorded, select and activate the "YES" Mini-Icon. HYYEZ[UITIH
The Pinball Game is set to Tournament Ready
Mode (the Flashing Tournament Button must be depressed for a Tournament Game after the proper credit is
inserted). "REQUEST INSTALLED" is indicated and returns to the TOURNAMENT MENU with the "STRT" Icon
flashing. Note: If the "STRT" Ilcon appears to be non-functioning, it is because a Tournament is in progress. The
Tournament must first be stopped (select and activate the "END" Icon in the TOURNAMENT MENU).

CH'—' 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
EHD "RIGHT" Buttons and press the Black "ENTER" Button. The "END TOURNAMENT?" MENU appears
with the "NO" Mini-Icon flashing. If the
Tournament wNa(s) not corlnp/et?fd,hexit this Menu by
activating the "NO" Mini-Icon. If the Tournament was - .
completed (the End Date set has passed), select and EHD T|:||_|F;HHHEHT :"
activate the "YES" Mini-Icon. The Pinball Game is
taken out of Tournament Ready Mode (o readjust

any Tournament Adjustments, the Tournament must HUYES2UIT X
be “stopped"). "REQUEST INSTALLED" is indicated 'JELL‘E”JMQ

Band returns to the TOURNAMENT MENU with the "END" Icon flashing. Record your Tournament Audits at this

time as they will be reset (except for the "Accumulative Audits) if another Tournament is started!

[={=1 Tournament Prizes

L1 To initiate, from the TOURNAMENT MENU, select the "PRIZ" Icon with either the Red "LEFT" or Green
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

- Mini-Ilcons to view the next or previous Leader in this group. The display will describe the Leader
Placement (1st, 2nd, 3rd, 4th & 5th), Leader Name, 4-Digit Pin-Code, and Prize Pool portion for the Current
and Previous Tournaments. The current Leader (and related information) will remain in the display until the next
Leader is chosen or when the Sub-Menu is exited.

Tournament Audits (O1-12) EIEE

To initiate, from the TOURNAMENT MENU, select the "AUD" Icon with either the Red "LEFT" or Green
HUD “RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>" 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 Audils 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.

INe| [ e ~ TOURNAMENT AUDIT NAME: Definition : |
TOTAL PLAYS: Provides the total number of Regular and Tournament Games played while a Tournament
01 is active (in progress). This total 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).
TOTAL GAME EARNINGS: Provides the total Gross Earnings accepted, while a Tournament is active (in
03 progress).
04 TOTAL TOUR. EARNINGS: Provides the total Tournament Earnings (Audit 03 less Regular Game
Earnings) while a Tournament is active (in progress).
05 JACKPOT (PRIZE POOL TOTAL): Provides the total Prize Pool (Jackpot) Amount to be paid out while a
Tournament is active (in progress).
06 NET EARNINGS: Provides the total Net Earnings (Gross Earnings less Prize Pool) while a Tournament is
active (in progress).

Tournament Audlts 07-12 cont:nued on the next page.

Go To
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Tournamenf Audl’rs Conhnued

 TOURNAMENT AUDIT NAME: Definition

The following Tournament Audits WILL NOT BE RESET if a new Tournament is started. ALL AUDITS can be reset if a Factory Reset is done!

07 ACCUM. TOTAL PLAYS: Provides the accumulative total amount of Regular & Tournament Games played

since the first Tournament was played.

08 ACCUM. TOUR. PLAYS: Provides the accumulative total amount of Tournament Games played since the

first Tournament was played.

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

10 ACCUM. TOUR EARNINGS: Provides the accumulative total Tournament Game Earnings since the first

Tournament was played.

1 ACCUM. JACKPOT: Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the

first Tournament was played.

12 #

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

T
H-E

Sign Messages A-B (Tournie Adj. 11-12) K EHHE

To initiate, from the TOURNAMENT MENU, select the "A-B TEXT" [con with either the Red "LEFT" or

TEXT Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ">>"

Mini-Icons to view the next or previous Tournament Adjustment in this group. Select and activate either of

the "-" or "+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The

display

will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current

Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next
Tournament Adjustment is viewed or when this Menu is exited.

iNr.H

TOURNAMENT ADJUSTMENT NAME: Definition

LOCATION MESSAGE: Setto ON, CHANGE or OFF. Default is ON.

11

When set to CHANGE, a new message can be set or the old one can be edited (select the “+" Mini-lcon
fo change settings until "CHANGE" appears in the display, then select the ">>" Mini-lcon to access.). At
the top left corner of the Display, the letter A is indicated (blinking) in the first available position. Vary the
letter(s) by operating the Left and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the
desired letter indicated, depress the Start Button to lock in the letter and advance to the next character.
Repeat this procedure until the desired message is completed in the display. Select the "<" or ">"
characters to back-space (erase) and/or to move forward in an already typed message. After completion,
press the "BLACK" Button, "REQUEST INSTALLED" is indicated and then exits this sub-menu.

12 PRIZE MESSAGE: Setto ON, CHANGE or OFF. Default is ON.

Procedure identical to Tournament Adjustment 11, Location Message.

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:

502-5011-00).

N pmation Wanial (<4 8;*;:,3;:;7"9" N
Tournament Kit (SPI Part Number: = s %ﬁg

Go To
Tourna
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HOW TO ENTER A MESSAGE:

Sechon 3, :Chapfer 7

ment Menu st T Page 57
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1/0 Power Driver Board Schematic (Sheet 1 of 5)

N}

l 1

0LB SOLB  (4-4D)
LA SOLA  (4-4D)
OLE SOLC  (4~4D)
SR : RESET (2-1R,3-48,4-1D)
';Lt—f - FLMP  (4-4D)
ek " DB-D? (2-4A,3-4B,4-48)
The abovae circuit(s) continue at the addrass shown (#-XY),
# = Sheot Number (1.8}, X = Column Grid, Y= Row Grid
{1 J6)
Dzes R25 L/J
N {(z  Je) D.
1% Q25
1N4148 620
3 JB
0203 R26 =
o -
Q26
- 4+ Js
1N4148 620 ’\1
0210 n27 L < i
ud > Q27
dEE 620
T e IN4148 - —
o 1q - oz R28 = —
i O I LA 428 7 JB
—£4,30 3Q 520
8 g IN4148 2
1 10 10 55
i3] 30 54 e D212 R29 L 8 Je
7] &0 RN N - Q28
a1 70 70 f7g A
— 8[; CT2730 S 1N4148 620 KEY
- H . o
0213 30 G25-Q32 = TIP122 |
38
. 526 t\\Q
414 3
s FLASH LAMP DRIVERS C
D214 R31 L
~ =
A o
1H4148 620 [
0215 R32 L
N =
A Q32
1M4148 520 R208-A215 = 22K
m o ) - o~ ™ ke n
(=3 o] — - — - - — AL
o~ o~ o~ o~ o o~ o N -
o« x [s o4 x oo o @ o
. -
LOW CURRENT SOLENOIDS
i 2 J7
D288 A7 L
N 147 1 3 '?
o t\\cj { J
IN4148 620 3 —
U3 D281 R18 Ne NP,
" % Qs
Y W
1N4148 628 k {KLY )
1q -
3 D282 o
2Q |2 N R13 4 J?
s 12
I ET] IN4148 620
-1
5Q = 4 J7
6Q [ D203 R28
7 (2 N 2 / N
8q 122, — “ e 8 J7 —
Y73 INT148 620 ] L__/
- Q17-Q24 = TIP122
2
IN4148 620 t\ 18 J?
” D2@s R22
N Q2
i e
IN4148 620 j
D2es A23
N
A1
1N4148 620
Schematic Set
D287 A24 4
™~ Sheet 1 of 5
L1
1N9148
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1/0 Power Driver Board Schematic (Sheet 2 of 5)

RESET
13,[741.57%{
CLR
- AUXLE,
g Q CP T s
U28s/B {
DAY D}
aQ D d
D g PR ]
it
+5U
RESET'L
14 74L.574R
CLR ;
g cpd_RUALIP
& -
u28s/Ana ,
DRUS o ol 0o
PR
6.8K *
= +5U
FRNA IV TNATAB
El T
0227 .S
1N4148
% DRYS
N
C 0226
6. B¢ DRUSB
2‘ R1@0 1“{’/1"18
a7 = | ™
St vce D228
LAMP DRIVERS o [,_pes O[3
+18u (J13 18 *18V GRD " 6.8K +18U g HCT223 o -
— - ouT E RSG AL 5] 8¢ 8Os DG
E STR < AN i DS
J13 s B o 4 I~ 51 60 b3
[Satol S 47 0224 g sQ 03
s |3 EYAYAYA 4Q
Ji13 8 e R264  Unpz & 30 8
L < UKBZN 11 S D1
+18U s 2Q
GHD 6. 8K z|5q i)
J13 7 s TNAT48 cpdll
out RS5 G
B ! , CIR
o STA <t -
WJis a7 = uee 0223 uis
r«\/\/\/\ﬂ' 013 T3
UNB2N 1 RZB3 1
B Ji3 s e A RE \
GND 6. 8K
Ji3 4 = 0uT 2 Ro4 ”‘S{‘g
. SR | <
c 47 D222
Ji3 @ Uiz T3 EVAVAYA
s Rzez unpaN |1
IN
! guT < R92 I8
J13 1 e s $1R [ g
— 47 = uce 0221
N U3
UNBZN |1 R261
GHD 5.ex 1Y
IN ;
c ouT 2 RSG {N4148
STA | K
vee | D228
UTe T3
+18U
(4-4C) AUXLMP o7 AURLIP
(4-1C) LST L POR
{4-1C) LMPDRY L;.,(l.};,
(1-1D,2-4A,3-48,4-10) FAESET ESE
(1-1D,3-4B,4-48) DB-D? 2200
(4-1C) LMPSTB LIPSTE
(4-1D)  DRUG PRYD
77 » Printed Circuit
J

]
@/‘%?



I/0 Power Driver Board Schematic (Sheet 2 of 5)

| 1

- : 14 ALL RESISTOR VALUES ARE IN OHMS { Q). 174W, 5%, UNLESS OTHERWISE SPECIFIED.
E % ALL CAPACITOR VALUES ARE [N MICROFARADS (uF ), UNLESS OTHERWISE SPECIFIED.
Z 0.1 MICROFARADS (4F ) BYPASS CAPACITOR ON ALLIC'S.

(N]

L
3 ) RL;X( P
CP 7 =
8 :
D1
e D
| |
741 .874A
3 ;
P RUXLMP
3,
/A
08
Cl P
) =

orve P2 | ’_,Q«,z LAMP RETURNS
35K ! rT”"SN%L C

Q41

- §TP1SNE6L
W L

R40 | JQ%@ 8 Ji2

M B
7 KEY

R39 t_‘ Q3s

38K "} Ji2

R41 = ] breee—{ 11 J 12

3
ue
RESET ) == R38 —L Yo
— LMPSTBH:>5;R . {5 Ji2
s PR CY v v asx 1 T
s 715 g [ DRUS A37 i
: N 7o [ brus = Q37
: 313 120RU3 . 3 B
\ N (HE » 20 [osoAw? 35K | (_J12)
T 1713 {6DRUL 9=
70 7q - Q33-048= STP1SNBEL
8 181gp pg |-L20AVE S{’/ = | azs ! 2 Ji12
HCT273 o 1 ,_] e
12
R3s = | a3s
39K 1
R + | | as4
agx | —J
R332 . { t Q33
39K L
2
%_“ Schematic Sel FA %
Sheet2 of 5 : fais  Saanss sannes
7 / : &
SIZE REV.
2 D E F- B
2 72
; SP1 /O Power Drlver Board

SP] Part N 520-5137-

prepared By: CES Inc. Edited By: SP! Inc.
Model: 237-0161-00 Dated; 09/05/97
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1/0 Power Driver Board Schematic (Sheet 3 of 5)

) |

N/A
JS 1
Js 2
Jb 3
U200 N
Js 4 —— 1 RESET
D -/ CLRPTTFLIPD
- 2 3 08
Jg 5 =1 1Q 10 |5 D1
2Q 2D
6 7 02
513 bt EIEY)
Js 6 4Q 4D
2 2] eq g R T
5 4__DS
Tl B I P 5
KEY 7 5179 0 e 63
R 8Q 8D |-t
HCT273
Js 8
Js Bl i
C2e«jgzeg_czas__czez_czea_gze@__gz1aﬂwcznpm )
B ol2}
D1
C2B4-C211 = 47@pF e g
b
S
06
bY
The below circuit{s) continue at the address shown (#:XY).
#= Sheot Numbor (1-5), X = Column Grid, Y.= Row Grid .
(4-1C)  ASTB
(4=1C) FLIPO
(4-1C)  RUXO
(1-10,2-4A,3-48,4-48) D@-D? L .
(1-1D,2~4R,3-48,4-1D) d
(3-18,4~1D}
(51D} 10
(3-48.,4-1D) AB-A3
(4-1C) BDB-BD?
—— +5U
RE7-RE1 = 4.7K
B SR
i s} wn w w
o o [s4
RE4
R49-RSE = 16K A8S
REB
R67
RES RG4-R71 = 108
CTO
DATA REY
J1 R78
o2
3 4 R71
0 O
S 3
O O
7 8
siooTe
=0 O~%, :
S1T70 0155 Re2 R?72-R76 = 100
O O R
151 0 16 R73
%_ﬂ 18
28 4
2o o2 R74
A HDR2X18 R7S
B R76

Ci-CS = 228pFd




I/0 Power Driver Board Schematic (Sheet 3 of 5)

i AL RESISTOR VALUES ARE IN OHMS (), 14W, 5%, UNLESS OTHERWISE SPECIFIED, DATE DESCIRIPTION OF CHRNGES ¢ REVISIONS REQ. | BY.
i 15 ALL CAPACITOR VALUES ARE IN MICROFARADS (4¢F), UNLESS OTHERWISE SPECIFIED,
18 01 MICROFARADS (1iF ) BYPASS CAPACITOR ON ALLIC'S. JAN 2001 |Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & TS JET
J2-PIN5 thru J2-PING; Soldered Resistor 10002 1/4W 5% (SPI N2
121-5007-00). This Modification (highlighted below at J2 with a
dotted-line box) was accomplished on boards produced after Jan. 1, 2001,
This board is backwards compatible for the White Star™ Board System.
AESET Resxstor 100(2 AUX.
FLIFD r } ouT PORT DI
9 | 1
= NN D
b2 l
—2z ! N
= : Exdic
4——“‘{55’ | :
Y2 Le— X 3 J2
| |
I
| 1 KEY
| ! _—
uzel I !
JESET 3 e —o— > 1 5 J2
- AUXO 119,658 ! [—/\/\/\,—l :
‘13 311) ;g—é—a i X |
= 20 ) 1
2 N 3q |8 ! e
5 3 ° J2
” : 13] 0 Ay ) ]
sD 5Q I
5 14 5 |
60 6Q l
5 17 3 1 m 8 J2
: e e | 1
1
) HCT273 ! VJ\/V\”T: E ! s 12
_Lm——.r.‘“
_ ASTE e g2
cziz|cziz|czi{cais|czis|c2i7le2ig [c219] | C228
T 470pF
C212-C218 = 478pFd
. 1
N
808
8D}
802
- 803
-R71 = 180
804
805 —
N 806
807
76 = 100 A Uug =
' Al s
DIR
| e A
08 18| o,
&= (Y,
B2
D2 16
10578 53 15} B° Schematic Set 5588 1380E: % %
l_BRESET 4 14 g; Sheet 3 Of 5 SEIOE R4 shass
)g ;g 86 SIZE REV,
2 Jes es jes e jc7 jes ¢ 5511 Sé D ' B
T T T SPI1 /O Power Dnver Board
_ | SPI Part N&: 520-5137-01
: id == C6-C13 = 220pFd N\ pPrepared 8y: CES Inc. dited 8y: SP1 Inc.
‘ Modet 237-0161-00 pated: 09/05/97
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1/0 Power Driver Board Schematic (Sheet 4 of 5)

+5U
RESET
R271 L .
18K
f269 u21e +5U1
BRESET ¢ A ; FBAST  uce ?Df{ue
220 110 ST e
1. C237 3 TOL AST S—._.
D 47BpFd GND AST
DS1232
= RED
1204
The below circuil{s} continue at the address shown (#-XY),
## Shoot Numbor (15}, X = Column Grid, Y = Row Grid
11-1D) FLMP .‘gggz
(1-1D) $0LC d
(1~1D) SOLB ;
(1-10) SOLA sy
U284 +5U
Ao 1 1S SOLA
Al z|f 78 PlisoB R2sehzs3
A7 3 Yl P13 soc
¢ Y2 PIoELP
el ::3 11 FLIPO
518 4|8 F
m"mg 2 gl o2 s é@ Hb;gx
628 Y8 P5gixy
Y7
C 7405138
(2-4R) AUXLIP -
RLYDRY
U205
R254
[ L v b1 LIPSTE ) u2e6 azee
g; g . vep 5 fﬁ%&'i _M_TIJQ?; 1K t\ﬁ 2N3984
al ir
¢ Y2 P75 IR N k2 |
73 s S PTT 1A " -
16578 4 &1 T4 PTE o271 g
= G 2R YG Px = 3D 3G E¥X
2 S 038 S7BSTB
28 ve psx 2 0 4Q
9 = e I cq | 12E5T8
= Y7 DS 14 ] ap 26 | 1spsTe
7AL8138 b5 1753 2q | 16ESTB
o7 18| gn %o | tonsTe
HC1273
(1-10,2-4R,3-48) DB-D?
The above circuit{s) continue at the address shown (#:XY}.
#.2 Sheet Number (1.5), X = Column Grid, Y = Row Grid
B DZ’F R228-R235 = 1K
' %
<a
o~
™~
Tm
— n226
Q1 D—s &
Ro21 R22B-R227 = 47K
J4 > uzez
! ~ s FLIPI
— 7222 g H2
RE: 3 DIR [
R223 18 5, ar |2 Boe
J4 4
17 3 8ol
221 13 F]
15| o% as [5__803
11) ge ae |6 B804
A225 13 eg Al AN 1
A 2] oo as |B__B0E I
] g g |5 BO7
R226 HC245
A227
c229L5221 £222{C223|C224|C225{C226|C227
TITIITLT
£228-0227 = 1@@0pFd = \ "~
t\ \;\ YR
'8 ¢ o
SEal
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/0 Power Driver Board Schematic (Sheet 4 of 5)

| 1

N

DATE DESCIRIPTION OF CHRANGES ¢ REUVISIONS REQ. 8Y.
sy 82-13-95 DELETE "-12U" NET FROM POSITIVE PIN OF C29. BK JHS
ADD “GND“ NET TG POSITIUE PIN OF C29.
R270 MERGE UNNAMED NET FROM NEGATIVE PIN OF C29 WITH “-12U" NET,
7K 05-25-98  CUT PIN-3 TO GND ON U210 (4-3D)
NOTES:
@ ALL RESISTOR VALUES ARE IN OHMS { ), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
& ALL CAPACITOR VALUES ARE IN MICROFARADS (£F ), UNLESS OTHERWISE SPECIFIED.
@ 0.1 MICROFARADS (4F } BYPASS CAPACITOR ON ALLIC'S.
RESET
D|
BLANKING
RESET (1-1D,2-4R,3-48,4-1D)
DRU3  (2-4R)
[0STB (3-48)
AB-A3  (3-48) -
- BRESET (3-48)
- £ The above circuit{s) continue at the addrass shown (#-XY),
) # = Sheet Number (1-5), X = Column Grid, ¥ = Row Grid
) The betow circuit(s) continue at the address shown (8-XY).
# = Sheet Number {1-5), X = Column Grid, Y = Row Grid
= ; FLIPO (3-4C)
AUXD  (3-40)
LMPSTE (2-4R) C
LMPDRU (2-4A)
RLYPRU RLYDRU (5-4C)
RSTB (3-4C)
BDB-BD7 (3-48)
Q269 7 +5U LsT (2-4R)
12?439@4
D217
R256 R245-R251 = 1K
L 4, 7K ° ° K}__‘ +5U
¢ D228 1IN0
— 11 LST wn w ~ @ o © o —
} N - < I< & i< s &
; 1 |, 1N4148 « « @ « g 4 RUX. IN PORT
; 1ex 47@pF 238 I3
T 2 J3
pe R237
3 J3
R238
U203 ;
Aux1 1§88 s 4 J3 B
Hoin R238
- 5 J3
NEca—1 Y g1 HE R240
Y RE
55 =1 A3 83 [+ R241
A4 84 (o A VAVAY
BD# 6 ~ 114 2 J3
G5 7| 7S 58 B
AB 86 A242
806 8f a7 7 |42 4
87 3 ] 8 KEY
A8 88 R236-R243 = 39K
HC245 (3229 CZEB C231 23? C233 C23“1 C23S S
W “‘“—"—‘@
C228-C235 = 47@pFd 19 J3
A 1 J3
12 J3
Schematic Set
Sheet 4 of 5
£243]C244]C245]C246 - - ]
D | E NBAL [
.2 SPI /O Power Driver Board
¥ £243-C246 = 470pFd SP{ Part N&: 520-5137-01
Prepared By: CES Inc. dited By: SP! Inc.
- { Modet: 237-0161-00 Dated: 09/05/97
r~
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1/0 Power Driver Board Schematic (Sheet 5 of 5)

! | 3

. RELAY
GI'S FRL264DB24,82CK ;
FR%H J AC 1T N :
XFORMER p— 0 [ B}
GINDSS |
'/e.—.——.-——
Jl14 2
D Ji4 3
+20U
Ji4 4 1N4084
Jl4 S )9
Ji4 s

a1 RLYDRU

The above circuit(s) continto at the address shown (#.XY}).
# = Shoet Numbar (1:5); X = Column Grid, 'Y = Row Grid

] POWER OUT

~1u{J1c 1 -12u ‘120 sorc
R219 5@yl 4 BRDG3
pB3581 !
iy '*\A/\/j r“?“ =
1k ‘
- 14w 7 aeo oz?_35_1 “Y—BR_(?GN O
+120{J16 3 )p——e-+12V ﬁ:\gu A ‘ B N
+10y g i

= ) 1 cse
. ! T 15808uF SURC 2
€203 ' LYNSS 25V -

+SU{J16 5 945U maegggT be3ser | 2 b

15Ud}5 [ N— "

+SU(J 16 7 ]
L1338k UiS “1ou
3 - !
+suJis 8 OUT UIN [t
pu— . 2 -
saouo (J16 S)—— J7-1(LOW CURRENT SOLENOIDS)
R11S JB6-18(FLASH LAMPS)

b
nound (J 3 +208U ¢ 0
GROUND (J 16 10 4 120 f216 1
— C200 15880uF
T ] Q.1 25V
GROUND (J 16 12 3 —
R117 - B
GROUND {J 16 13 }——e 330 DB3E
A r

70
KEY {J 16 14 x —L JlB—IB(COINB\TJROLLED LAMPS) 3;

A218 B I D
crounp (J16 18 » r‘*\/x\/\/“‘J 282 5 c2e: J’* v
= 1

= - BK 15880uF 15000uF
= zRED 724 25U 250 DB35E
r\uaz
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1/0 Power Driver Board Schematic (Sheet 5 of 5)

l 1

C35-C46,C238-C242 = 0.1

czsd_gzss‘kzeagkzqic_zqglcas cas} 37

+5U
° s
s8] cas] cao| carl caal cra) cos) cas|

5A S.B. A%
{6 JIS5)
+5Y
7 JIS
R382  71pL3
- 8 JIS 1K
s JI1s
e
FROM XFORMER 160V i
_DB_?SBI 33?:355 o s?sg
9 T T
T11 o)uisuAc2 2 seu
]
T17 3)-tsuse 3501
 4AS.B. g
svAc 50V OUTPUT
. FROM XFORMER “sau Cl 71 @ Sau
ﬂﬁ F20 ~ This Game Only:
Substitution of 3A for 4A1 +58U
- -~ 2 B
UAC 2 3 310 ) v : : 18
AN,
BURC 2 I F21
\J\ (s J1e)
5 J17 3R S.B.
£
16UAC 5 JL7
18UAC 2 > Ji7
- B2 ) SAS.B. F22 1 3URC 1 GO
. \_/\ 8 J17
= 8AS.B. ' 0
- 13VAC 2 T 95 -
o 24URC 24UAC
DB3501 4 BRDG20 go;fﬁiesmorz VALUES ARE IN OHMS {£2), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED.
r - - 3 ALL CAPACITOR VALUES ARE IN MICROFARADS (;F ), UNLESS OTHERWISE SPECIFIED.

1 0.1 MICROFARADS (1F ) BYPASS CAPACITOR ON ALLIC'S.

Schemalic Set

Sheet 5 of 5

Prepared By: CES Inc. Edited By: SPI Inc.
Modet: 237-0161-00 Dated: 09/05/37
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1/0 Power Driver Board Component Layout
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1/0 Power Driver Board Parts
PART NUMBER REF-DESIGNATOR

ITEM QTY

(=]
N
[RGEYS NEGGYS S
w

—_—e

O

TSN
N~

ey
-
-
(o]

-k

w

N
[e>] (%)

FRO] 20 F L1 T RN R N N R
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W ~NoON OOm
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Co
AN k1 100 2 A OO N A 00—k et PRIN) L ek NI OO ok —d 00— K () oA b h ek Yk e ek ek ek T A N NI~ NN

Printed Circv 3
Boards (PCBs)

520-5137-01
112-5000-00
125-5030-00
125-5033-00
125-5035-00

125.5031-00
125-5028-00
125-5029-00
112-0054-00

112-5003-00
205-0004-00
200-5000-03
200-5000-01
200-5000-08
200-5000-05
200-5000-06
045-5015-01
045-5014-01

045 5015-00
045 5013-00

045-0014-03
045-5015-00

-0338-00
-0148-00
-0037-00

Power Driver Board
BRDG RDG2, BRDG3, BRDG20, R G21
815cz os>ce C7 C8, C9>C10, C11, C12

C27 C30, C201, C202, C203
C
C35, C36 C37 C38, C39, C40, C41, C42, C43, C45,

Cds, C200, C238, C239, C240 0241 0242
0212>021é 0228>0237 C2435C246 ¢

D2005D207 D208>D215 D220 D221, D222, D223,
D224, D225, D226 D227

D217, D229 (172" &1

Fe, F7,F8, F9, F20, F21, F22, F23, F24> F27, F28

F7,F8, F9, F24>F27

F21, F28

F22

Fio_o F23

J2 (Ke Pm4 J6 (Key Pin-9), J7 (Key Pin-5)
( y l'gemeG Ji13 1(9 é %

J3 (Ke yP,O

Key Pm’ 2), J9 (Key Pin-3), J15 (Key Pin-5)
(Key Pin-7)

(Key Pin-14)

521, L20g 1.201, L.202, 1203, L204

Q17>824 Q25>Q132

3
J8
J1
J1
J1
J1
J1

\IC)-PI\J—*A

Q200
R1>R8, R9>R16, R200>R207, R208>R215
R17>R24, R25>if{32
R33>R42 R236>R242
R49, R57>R61, R253 R256, R270 !
R50>R56 R255 R271 R300
R64>R76

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9
R90, R§26R94 R96, R98, R100, R102, R104

R217
R219, R245>R251, R254, R302
E.‘%@\VRZGQ R263, R264, R265, R266 R267 R268

TPL1, TPL3
Bé, U2, U3, U4, Us, U18, U201, U206

U210

H}g, Ut1, Ut2, U13, U14, U15, Ut6, U17
u19

U203 i

U204, U205

U209

BLANKING, RESET

DESCRIPTION
Comsplete PCB Assembly
DB3501

220pF, %221 ), Cap.
100UF, 150v, Radial Lytic Cap.
AUF, 500, beramic isk Cap.
15000uF, 25v, Radial Lytic Cap.
4700uF, 35v, Radial Lyfic Cap.
100uF, 25v, hadlat Lytic Cap.
0.1uFR’(104), C

i 470pF, (471), AX|aI Cap.

001uF (103) 100v Cap
1N4148 Diode

1N4004, Diode

Fuse Cllps

7A 250v S.8. Fuse

5A 250v S.B. Fuse

3A 250v 8.B. Fuse

8A 250v S.B. Fuse

4A 250v S.B. Fuse

20-Pin, 0.1 Dual Row Header
10PKK 156

12PKK156

9PKK156 ,

10:84-4030 (3-Pin MOLEX)

10-84-4060 (6-Pin MOLEX)
EPKICIS

10-84-4090 (9-Pin MOLEX
LED T1-3/4 DIFFUSER LE
22NE10L STPR, Transistor
TIP122 )
19NQO6L STP, Transistor
2N3904, Transistor.

22K Q 1/4W Res.

620 Q 1/4W Res.

_;_a.
N

FRL264D024/02CK Relay
Test Point Wire (24ga.) Loops
74HCT278

741.8245

DS1232

VNO2N

LM338K

Heatsink (5v Reg.)
74HC245

7415138

74LS74
Test Points

(NS = Not Stuffed)

Qec’non 5A ( hapfe 4
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CPU/Sound Board Il (with ATMEL Processor) Theory of Operation

CPU Section:

The CPU is a 68B0O9E (U209) with up to 8 MBytes of CPU Code Space (U210). The CPU code is bank selected
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1)
Battery Pack which has a TEST POINT (TP): VBATT to check the battery voltage status. The write protected area
consists of 512 Bytes used for storing game settings. This section of RAM can only be written to when the coin
door is open. The Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL
U213. When this memory protect signal is low writes to the protected RAM area are prohibited. Address decoding
for the system is accomplished by one PAL U213 and one 1-0f-8 decoder U214.

A watchdog is used to monitor the CPU and the 5v supply. If the 5v supply is below 4.75 the watchdog will hold
the CPU/Sound Board & 1/0 Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal
used to feed the watchdog comes from the EPROM Bank select signal used to load U211.

The I/O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU’s reset line is buffered by
Q10 and fed over to the I/O through CN1. An |/O Strobe Signalis fed through CN1-15 and is used to notify the I/O
that a valid address is being sent.

Switches:

The Switch Matrix consists of eight (8) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘low’ to activate a
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered
and compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead
of a strobe and may be read at any time.

Plasma Interface:

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate
Input and Output Busses. Data going out to the controller comes from the CPU’s Data Bus through U201 and
onto CN8-Pins 11-18. Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202
for input to the CPU’s Data Bus. Two control signals that go out to the Plasma Controller are PRES [TP17:
PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The Plasma Reset is software controllable through
U216/B and also has a test point "Plasma Reset". The Plasma Strobe Signal to the controller is generated from
U216/A and is used to latch data into the Plasma Controlier.

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 U219). TP1: +3.3V.

g g iy g

~ ~Section 5, Chapter.
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 1 of 4)

J ! l | H | G ! F
-
;
o +3.3V+3.3V+3.3V +3.3V
> 3
1
o
J ES B
3 8 9 8
+3.3V
MR & R470 . J_RST g
A 100 “{2. A2}
vuncomz;::— & i3 TDII JP3 |
VDD 10 TeK i
jy e P24/ BMS R433 21 m§
+3.3V 3 - ) IXE
- & - = 100K 3 ]
o - q  &° 3
= 5 A O
VDD z & g oo é
vDDIO | CORE  VDDIO R437 ] P VDD 0
. O T e
100K A Le 25
— s |2 T - - 9| . 8 & EEE
sE| S BRI g s
g 5] E z g
< o v To Tz o N z2Z £ g P_D{158]
= e @ e < = v & o y
lgé laéigl‘i 5 S Y1 b
OF vccf 70 ATMEL
5 . R502
—-21GND OUT|-2— MCKI
AR 40.000MHz R509
U402 : , 40MZ
L‘u_ - 33 [2,¢€-2]
$5250 TO XILINX
ézwzm
1 z Ef 5
A0/ NLB 3| AD I NLB 2 P21 [---78 £211TXD1/NTRI{2,1-5]
A 5 GND z P20 & £20 / SCK1
3| A P19 I :
g e A2 P18
x L P17
b A P16 P16
B A P15 ;P15/Rxoa{2,F-s]
- pid P14 1TXD0LZ 15 ]
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rps_ | VODIOH— V0D 1O U402 3 P2/ FIO vbpio
= 1 Eal
1 P10/
= A1l ATMEL vpp 10|~ C%BE
A A2 ATI1RA0008 VDD CORE |- w
Y A1l PG |- P9/ IRQO O T A Y
Al PQFP100 P8 P/ TIOB2 S |5 g |9
a| L
p P8
i 155 s N esoesn 13 5 5 5
L a7 P3 p3/ TCLK1 ' LSS0 (S LS
XIS A1 GND
R -{A19 GND
3 P28/ A20/CS7 éég ! - P2 P2/ TIOBO
cs7 &
v So o v +3.3V43.3V43.3V43.3V
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28880 i P 2E AR T 2
6 S>>0 0000000000000>000046.0.
T ;
P29/A21/CS6 4 5 p1/TCLKO
P_A21[2,C2] 2 2 J 0/ TIOAD
VDD CORE VDD 10
VDD 10
P A22(2,C4]; P30/A22/CS5 Lo 1o
g - * g BE
o P31/A23/CS4 Lk
P20 N
Test Point DD P_D[158]
VDD 8 8| & 3 a| &} &
CORE VD_DIO o] al &l & VoD 10 al e &
Xl 2 x5 ¥ E A RS EEEE BRI RS
e ks & 8888 gelse  sEee s ¢ g g8
e T (SO s 8
o — o™ bl - Bl
2 &K E Jdufoe aefsle os g 8 @
S R R ) b I I = Sl Sl E 2 8 5 8 o |5 al 3 3
a2l e = = | =i el 5 e s . b B2 A
o) x| o & o] o} oo ol o] o | o ol
+3.3V ¢ /
P D{70]}
P_A[16:1) us 33V v P_D{15.0])
{2,J-2:2,¢3) s v 2, F2)
= & P_DO
& = PTD1
— ADDRESS g ot
BUS s g oo DATA
P_D6
OF ARM « Jp2 J”,”;im P D7 BUS
P_D8
TO RAM west TE PO OF ARM
(IDTTTVOI6SA) P00
pPD12
P03
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D15
1 A5
NWRONWE [ 2, C-2: 1,14 ] Lo]ad fei= NRD/NOE [ 2, C-1: 1,D-3: 1, 1-4]
| A2 CEn |-
AT ATMELAS -
AT49BV1614 coming coing
[8XY] o L xyy 957 —
The circuit(s) continue at the address shown [ #XY 1.
3-5), X = Column Grid, Y = Row Grid
{
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“CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 1 of 4)

4 A A A
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The circuit(s) continue at the addres! hown [#XY}] °
# = Sheet Number (3-5), X = Column ow Grid R21 Ci07, 100 R104 R105
w
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h5/ 2 5 R106 .
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L 15 1 Sheet1 Dfd:.
Rr7 sbisa ik = Processor / Sound (Microcontroller) 1
15K
ok = Schematic Set :
Sheet 1 of 4 J2A
XL SIZE sitet
CPU/Sound Bd 1l w/ ATMEL. Processor
SPI Part NI 520-5300-00
I, A NS JN y " N
NOTES: B ALL RESISTOR VALUES ARE IN OHMS (), 1/4W, 5%, UNLESS OTHERWISE SPECIFIED. MN&: ¢ Stuited Prepared By: CES Inc. Edited By: SPI Inc.
© ALL CAPACITOR VALUES ARE IN MICROFARADS (#F ). UNLESS OTHERWISE SPECIFIED. & 0.11F BYPASS CAPACITORS FOR ALLIMEGRATED CIRCUITS (ICs). Model: RHT SCH1008 Dated: 06/13/03
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)
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The circuit{s) continue at the address shown [#XY.].
4 = Sheet Number (3-5), X = Column Grid. Y= Row Grid
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CPU/Sound Board Il (with ATMEL Processor) Schematic (Sheet 2 of 4)
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* Suirdace Mounts (SMT) are not listed.

CPU/Sound Il Board (with Atmel Processor) Parts

v Surface Mounis (SMT) are not listed.

ITEM QryYy PART NUMBER REF-DESIGNATOR DESCRIPTION (NS = Not Stuffed)
— 1 520-5300-00 CPU/Sound Il Board (with Atmel Processor) Complete PCB Assembly
01 4 JP1,JP2, JP3, JP4 3-Pin Jumper & 2-Pin Cover
02 1 045-5015-06 CN2 (Key Pin-5 6-Pin, 6PKK156
03 1 J2 JTAG Xilin 6-Pin, Header
04 1 045-5015-07 CN4 gfey Pin-5) 7-Pin, 7PKK156
05 1 J3JTAG™ 7-Pin, Header
06 1 045-5013-00 CN5 (Key Pin-2) 9-Pin, 9PKK156
07 1 CNg 10-Pin, 0.1 Header
O 4] 1 045-5014-01 CN7 (Key Pin-4 10-Pin, 0PKK156
09 1 045-5015-00 CNG Key Pin-5 12-Pin, 12PKK156
10 1 045-5015-01 20-Pm 0.1 Header
11 1 045-5015-26 8 26-Pin. 0.1 Header
12 3 125-5043-00 C29 €37, C51 OOO1uFF(102£
13 4 125-5039-00 C48. C50. C75, C8O 00022u 200pF (222), Cap.
14 8 125-5029-00 C2241>C228 0.01uF (103), 100v Cap
15 52 125-5031-00 C1>C4, C9, C18, C24, C33, C34, C38, C39, C47, C49, C110, 0.1uF (104) AXIal Cer. Cap
C111,'C113, C117, G118, C120, C123, C124, 0125 0255 )
C272>C277, C279>C293, C400>C407, C444 ¢ ¢
16 3 C430, C431, C433 (near U403, U404) 1 OuF, v, Radlal yt[c Ca
17 1 125-5017-00 10uF;, 16v, Radial Tant. Cap.
w 18 4 125-5017-00 C78, C79, C107, C114 ey 077 i b 10u F' 25v-35v, Radial Lytic Cap.
£ 19 2 125-5015-00 C109, C112 (i s 1 100uF, 25v, Radial Lytic Cap.
s 20 1 125-5014-00 409 22uF, 16v, Radial Ly ic Cap.
g 21 4 125-5020-00 C40, C59, C108, C115 « o i =i 25uF, 25v Radial {NC Cap.
S 22 2 125-5012-00 C116,C119 220uF, 25v, Radial ytic Cap.
23 2 125-5019-00 €31, C81 470uF, 25v. Radial Litic Cap.
24 39 125-5028-00 C208>C215, C216>C220, 0229 0230 C247>C?_54 470p§f (471}, Cer. Cap.
0256>0263 C264>C271 .
25 2 125-5037-00 428 1000uF, 16v, Radial Lytic Cap.
26 17 C42’7 G429, C436>C441 C443 C445>C451 SMT .1uF Cap.
27 2 C432, CA42' (near U403 & U40 SMT 10uF Cap.
28 9 C411, C414, C416, C419, C42O 422, C424, C434, C435 SMT 478F Cap.
29 10 - C410,C412 £413, C415, Ca17, C418 C421, C4é3 C425,C426 SMT 100nF Cap
30 7 712-5003-00 D1>D3, D102>D105, D408 1N4004, Diode
31 2 112-5008-00 D200, 1 1N5817, Dtode
32 8 112-0054-00 D400-D 1N414 iode
bt 33 4 165-5099-00 LED1, LED2 1.200, L201 LED T1 3/4 DIFFUSER LED
34 3 124-5064-00 R310, R315 R31 ‘ ~ 0Q Jumper Res. (1-Stripe)
35 2 121-5041-00 R107 R11 1Q 1/4W Res
35 20 121-5009-00 R8, R15 R234>R241 R278>R286 R412 1K Q 1/4W Res
36 1 121-5018-00 R7 1.5K Q 1/4W Res
37 2 121-5043-00 R16, R17 . 2.2K Q 1/4W Res
38 2 121-5048-00 R410, R411 3.3K ©Q 1/4W Res
39 12 121-5021-00 R21, P216>R223 R242, R243, R400 4. 7K Q 1/4W Res
«, 40 36 121-5011-00 R106 R224>R228 R2445R251 R260>R267 R296>R299, 10K Q 1/4W Res
5 R301>R306, R413 R 431, R432
v 41 3 121-5023-00 RS, R14, R104 o 22K W 1/4W Res
a 42 1 121-5022-04 R110 33K @ 1/4W Res
8 43 9 121-5045-00 R108, R287>R294 39K Q Res.
= o44 2 121-5032-00 R22, R24 47K @ 1/4W Res
o 45 15 121-5014-00 R229>R233 R295, R414>R422 { 220 Q 1/4W Res
L 46 1 121-5036-00 R312 330 2 1/4W Res
o 47 2 121-5046-01 R105, R109 470 @ 1/4W Res.
2 48 16 121-5047-00 R401>R408 R423>R430 560 2 1/4W Res.
49 1 F1 SMT Res.
50 4 R434, R435, R436, R508 SMT 1K Q Res
51 1 R480 SMT 10K Q Res
52 2 R502, R509 SMT 33 Q Res.
53 3 R465 R466, R470 SMT 100 & Res.
54 35 R433 R437 R441>R459, R462>R464, R468, R469, SMT 100K Q2 Res.
R476>R479 R504>R507 R510
9 110-0069-00 Q1-Q Q10 2N3904, Transistor
1 ATMEL, AT91R40008
1 ATMEL. AT498V1614
1 U414 XILINX®, XC9572XL
1 {See Pg.DR. ® Table) U7 512K EPROM Sound (27512
1 {See Pg. DR. @ Table U210 (32-Pin, IC Socket, 077-5217-00) 1MB EPROM CPU Game 52 C040)
@ 4 (See Pg. DR. & Table U17, u21, U36, U37 (32 -Pin, IC Socket, 077-5217-00) 8MB EPROM Voice 1-4 (M27C0400!- 12F
= 1 965-6504-00 U213 ( BLUE leT) PAL16V80§Pro rammed; BLUED
8 1 105-5046-00 U212 (28-Pin, IC Dip Socket, 077-5208-00) 6264/MS6225 SB6264A) (28- Pm)
o 1 100-0189-01 U209 (40- -Pin, IC Socket, 077-5209- -00) 68B0YE (40-P InE
u 2 100-5015-00 U215, U216 74AHCT74 (14-Pin)
2 8 100-0338-00 U202 U204 U205 U206, U207, U208, U403, U404 74HC245 (20-Pin)
o 2 100-5012-00 U201, U20 74HCT273 (20-Pin)
[ 1 100-0037-00 U40 741874 (14-Pin
2 H 2 s ey
- - Test Point Wire (24ga.) Loops: in
S 1 U406 S A e (24ga,) Loop 3.3v Watchdog, DS1233 (3-Pin
- 1 100-5023-00 Hg}g g“g(nseaéCNQ) GND (near L200), 5. 8v w?ttcgdogl {?8181_3125 8- Pg\P )
o IGNAL (near U405, v Voit. neguiator in
1 U405 f / 3 3v Volt. Regulator LT1 086 (3-Pin)
1 124-5002-00 VR1 Test Point Pads: -5v Regulator, LM7905CT
1 124-5001-00 VR2 TP1>TP5, TP7, TP8, TP11, +5v Re ulator LM7805CT
2 100-0377-00 U400, U401 TP12, TP16, TP17, TP20 LM339 N 14 Pin)
1 100-0375-00 U30 M833 (8-
1 100-5018-00 uz26 TDA1 543 (8 in)
o 80 2 100-5016-20 U101, uto2 - . TDA2030A (5-Pin
g 8t 1 Y1 40MHz Clock PLE SQ3300S
c 82 1 181-5002-00 SW300 Dip Switch 8-Pos., (KSD08H Black)
= 83 n/a FB1>FB6 Ferrite Bead
2 84 535-5000-10 H82 HSB (over U101, U102) Heat Sink (AAVID 531102
£ 85 1 1( et) Push-Button Switch (B3F4000)
86 1 545-5685,00 BAT1 HOLDER (Always 1eplace all 3, Size AA 1.5v Cells, with new ones, when required)
Ifa [part is required w, t number is not provided, S
call Tech. Support (see back of cover). : - e
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Playfield Switch Single

(J1-A)-
(J1-B)?

A
2 gl

OPTO Transmitter & Receiver Boards Schematic

R1

2PRK156

TLRH180P

180 &

2PRK156

Single OPTO Transmitter
515-7307-00

R1 | 1
Mo —HJ1-AD
. . ) B 2PRK156
9 ) E Q1
& L1 §R2 [ SNa006
2 TLRH180P 1MQ C
2 S
o8 e e (B
2N5460 2PRK156
10K Q
D

Single OPTO Receiver
515-7308-00

Playfield Switch 8ingle OPTO Trans. & Rec. Boards Component Layout & Parts

QTY

FOVT I PR QR QR QI QI WU WG W ' 0 1 % S G G QU QUK Y

52052004
¥YY]
I |
!

237-0286-00
R1
—
A_lm

Front Side
(LED & 2-Pin Connector)

515-7307-00 (TRANS)

Back Side
(Solder / SMTs)

PART NUMBER

515-7307-00
520-5230-00
045-5111-02
165-5052-00
121-5067-00
530-5308-02
545-5518-00
515-7308-00
520-5231-00
045-5111-02
165-5052-00
110-5006-00
110-0086-00

121-5011-00
530-5308-02
545-5518-00

REF-DESIGNATOR

Single OPTO Trans. Bd. Assy.
ﬂngle OPTO Trans. Board

L1

R1

n/a

n/a

Single OPTO Rec. Bd. Assy.
STingIe OPTO Rec. Board

R

520-5231-00
L
b=

Front Side
(LED & 2-Pin Connector)

om! 3 o
or:
REV.-A 1,‘ 9,
237-0287-00 b 4
515-7308-00 (REC)
w
O 0Ol
Y 2
XL
00
© T
O de |
2
DESCRIPTION
PCB Assy.

Replacement Part:
LED TLRH180P
(T1-3/4 GaAlAs)

SPI Part N2

165-5052-00

PCB Assy.

E

with all items 1—5{)
with Items 1-3 only)

2X, .156" Rt. Angle (26-60-5020y Conn.
LED TLRH180P (Ultra Bright Rec\%
CRCW)

SMT 180 Q 1/8W Chip Res. (
OPTO PCB Brass Tube Spacer
OPTO PCB Rubber Grommet
PCB Assy. (with all Items 1-9
PCB Assy.

2X, .156" Rt. Angle (26-60-5030)

2N3906, Transistor (P-FE
2N5460, Transistor

with Items 1-7 on?y)

Conn.

LED TLRH180P (Ultra BrTight R
SOT

ed
-23)

SMT 5.6K Q 1/8W Chip Res. (CRCW)
SMT 1M O 1/8W Chip Res. (CRCW
SMT 10K Q 1/8W Chip Res. (CRCW)

AW OPTO PCB Brass Tube Spacer

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

_ 7 Mini PCB
(Pin-2)—_A > = 4 (\)AI”I;I'? 182" Lﬁa:i
o ite Bracke
(Pin-D—C K ) White Stripe (500-6746-00)
B NG Mini PCB
(Pin-1)=C A Bk Brachet
o ack Bracke
(Pin2)—(__K_)—rhiteStripe ( 500-6747-00 )

ITEM QTY

U I I QI QU S QR QL G e G . §

PART NUMBER

500-6746-00
520-5237-00
545-6092-01
237-5909-00
165-5052-00
601-5023-12
045-5020-02
500-6747-00
520-5237-00
045-6092-00
237-5909-00
165-5052-00
601-5023-06
045-5020-02

REF-DESIGNATOR

MINI PCB OPTO ASM WHT / 12" LEAD
Mini OPTO Trans. or Rec. Board

K, A

Note White Strip to Pin-1

MINI PCB OPTO ASM BLK / 6" LEAD
Mini OPTO Trans. or Rec. Board

K, A
Note White Strip to Pin-2

DESCRIPTION

PCB Assy. (with all items 1-5)

PCB Only Plain .

White Bracket (Plastic) Holder

#4-40 X 1/4 PPH Screw

LED (Ultra Bright Red) ) .

12" Speaker Wire (1-Side White Stripe)
2-Pin Cn., .100 KK cmp Trm Molex 08-50-0
PCB Assy. (with all ltems 1-5)

PCB Only Plain

Black Bracket (Plastic) Holder

#4-40 X 1/4 PPH Screw

LED (Ultra Bright Red) )

8" Speaker Wire (1-Side White Stri es>
2-Pin Cn., .100 KK cmp Trm Molex 08-50-C

Back Panel OPTO Transmitter / Receiver Amplifier Board Component Layout

ITEM QTYy
—_ 1

L i/
Printed Circuit :@%,Jﬁ‘
Boards (PCBs) %%

PART NUMBER
520-5238-00

.;/./“i \.7:

OPTO
Transmitter /
Receiver

Amplifier PCB

520-5239-00

REF-DESIGNATOR

OPTO Transmitter/Receiver Amplifier Board

Back

DESCRIPTION
Complete PCB Assembly




Playfield 19-LED PC Board Component Layout

19-LED PC
520-5242-00

Front

Front

ITEM QTyY PART NUMBER REF-DESIGNATOR DESCRIPTION
—_ i 520-5242-00 Playfield 19-LED PC Board RCB Assembly

Printed Circuit
Boards {PCBs)




J1=1 ‘ UK & Special App. 3X Transistor Driver Bd. Schematic

9PKK156C

J1—7 i ' _L
L
9PKKI56C — . 1 1 1 1 —
J1-3 L 22uF SSR10 S R7 RB RY R6
c3 100K <5 100K <5 100K S, 100K S, 100K
9PKK156C
J1—4 2 2 2 2 2
U1
9PKK156C 10(—:[§'
: e
3 2
9PKKI56C o Qo1&
o1 Q1 Hg
J1-6 AR 2 b Sl
L AAAZ- £ wfr
9PKK156C 100 1 7 s
\J1 7 R4 - 7 D6 Oﬁi
- 1/\/\/\,2 - 8 Iny Q7 18
\JgavasBsc ‘;’30 74HCT273
AN
9APKK156C 100
J1=9 R2
LAAAA
9PKK156C 100
R5
AN
100
M
1 J7 =]
7PKK1568
D1 D2 D3 —_
x IN24934 IN4934 4934 J 2
7PKK1568
, 7PKK1568
AT, 1 ”: at J2—4
NN\ 7] 2oN10L 7PKK1568
- 7PKK1568
2 —2-6
R12 ]l: a2 — 7PKK1568
LAAAA 1 2onioL
A 39K
7PKK1568
1
— 0.WF 2
RIS ”: Q3
IAAN 1 7] 20NT0L
39K

Printed Circuit || .

Boards (PCBs) | | (Page 145
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UK & 8pecial App. 38X Transistor Driver Bd. Component Layout (Sol. Exp. Bd.)

<
{
= :
i]

1
b

E_l
[SHEEREN

X
on—
—

L

:

051
s L AN
520-5068-1( iz 1 I ma
REV.-D

Note: Board Shown Enlarged for better detail.

QTy PART NUMBER REF-DESIGNATOR DESCRIPTION
1 520-5068-01 Solenoid Expander (x3 Transistor) PC Board Comlete PCB Assembly

2 ' =N
4 %
j - g\?f Printed Circuit
L N — 5 & Boards (PCBs)




Tournament Serial Interface (TSI) Board Overview & Wiring

Data Cable
BETA brite"Power Cable Power
‘ Supply
To Playfield Dot Matrix connector ﬂ
/ (under the playfield) e 1
8 ORG-BRN 1 J4 4 ]__ORG-BRN
7 ORG-RED 2 5 |__ORG-RED
6 ORG-BLK 3 3 [__ORGBLK
g |KEY KEY | 4 4 |__ORG-YEL
5 ORG-YEL 5 5 |__ORG-GRN
4 ORG-GRN 6 6 |__ORGBLU
3 ORG-BLU 7 7 |_ORGVIO
) ORGVIO g | 92| o [TorG-GRY
1 ORG-GRY g 9 | KEY KEY
10 ORG-WHT 10 10 |__ORG-WHT
44 |__RED A i
12 |_BLK Tournament PNK-WHT
L] Serial !
Interface Board | 2 }—BLUWHT
To O Board J16-11 520-5220-00 |3 | CRNWHT
To /O Board J16-5 4 | BRN-WHT
0 W Boarg J1b- 5 |__PINK
6 |__GRY
7 L_vio
I e B
/_&Eg_ﬂggj 9 |—SfN
BLK  GND J5 10
—— 2 11 |_ORG
12 |__BRN
>From existing 2 pin 77
cabinet harness T
| E—
. 1
45V _NC 14 » 1 [.NC
NC 12 Auxilliary 2 | KEY
KEY |3 Driver 3 | WHT
RED el Board 4 EféN
5 . . 5 L.NC
ORGRED |, 520-5068-01 T
ORG-BRN |5 7 [_BLK-WHT
ORGBIK | g |V J2
PINK 9 T
Coin Meter T

o RED 4 | _RED +5VDC

> From existing 3-Pin
NC 1, 2 |_NC ]
BLK | BRNBLK Connector in Game

Cabinet for Meter

-

Order the Optional ToPS™ ('L(\)u _
Call Technical Support at 1-800-542-53

\ 3

Pinball System) Kit!
for more information

\
\

Printed Circuit \\\\
Boards (PCBs) iy
‘J{L—J\,A_//-%

NI

—_ —
ISjawm\)mmpr»J;o&mm\lmmwm ]

Sechon 5,

1/0 Driver
Board

J2

1O Driver
Board

J3

Page 147



Tournament Serial Interface Board Schematic (Sheet 1 of 1)

6 | 5 | 4

Ly
N

:G ‘00§

$90d

4 as
iR
(J2-1) A soeo:7y
12PKXISE I}gg :
Qz-2 s A
12#KX158 ‘g; :
( Jz - 3 } AR
17PKKISE 7“3:{”
@E R28 R27 R26 R25 R24 R23 R22 R2Y
—— gﬁzj;)_L?Auxm 100K 100K 100K 100K 100K 100K 100K 100K
ﬁJZ K L b a3s
A AN { -1)
129%0156 R A a0 431
(i2-6> E o w 3D
12PKX138 ; : o J3 —2
Q2= ] L e apses
[ 74L52450W %25 {(J3-3)
Ciz=8) A3 12PK1585
VY Wi-0
mzxx\ss m Rs2 12PK1567
(Jz-9 AAA- =y ADRSTE
220 '\1/1\0/\' J3-2
\2;0«50 e Rt 1201564
(2-10 A ) (J3-6)
220 "{z\{\‘ J3-6
12PKKI5S ey 50
2-1p A 0¥ f—)"mm
VY N J3-7
12PKK18E o ca 220
Ao La 20 12x1382
AN 3-8
12PKK156 wo
1 12Px156)
p —-cas _i-c27 locs _l.cas _L c2e dcas Lenn Adocon 12Pc138y
75 i AnF AT e i aTF T
T 1Pw1sey
J43-1
= 1271584
43-12
121563
st
" us
1.
10 _L ABRSTE (Al bix
€28 2 o1 010:73 Y.y S
ot BN Hass b aid
v
it
L Y
5 TALSIIPOW
IPRKISE cx i
= 25v
By
IPRKISE
A
w1 a2 13 as ae RY »8 oto:71
100K 100K 00K WK 100K To0% 100K c10 %20
iy i -
i1 &0 4 220
s i -
(di=2 o Ut
MIPKISE] 220 A
o0 . sg_snajSB0:
0PxIS8l 220 o ah
R12
J _4 ﬁ B3 iy
Ut i B4
KPKISEI gg 5 g
Cii-5) a7
J1-5 D4 g a2
P 20 7ANC245DW
R
(J1-6 ) AAN—L
WPKISE: ;zx:
Q1=7
KPKISEL ;?:}
CJ1-8
Xpx13Es 220

J1-9
HPNIS6H

=1

e
<)

WPKISH

Les Lo
T - T

T
Tnpr -

rinted Circuit
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Tournament Serial Interface Board Schematic (Sheet 1 of 1)

3 2 1
3 | 2 I
J6
8]
PHONEJACK
~BPINAMP
D|
5 nis
" Rez RS
sP2324 ROT STUFFED
v
R4
47K
ot 03
n
1 A ”21 RTS8 1 ‘
REser (e peert '::: WS
- 02
+—4qvee €08 [2hee i COB A7
crsA con oy
[
L crse 2 B> L N
I = I L )
- Ao:2) A2 RS ™
STHC2350 3\ J7—-C
089
€37 4 J7"D
! =2 |C
= 21
— 089
g o1 —(J7-F
r'y
#32 o Us o8
VA - = Vv vd -
P ff: ot . - sz =
g i
t A4C24 n“; i 2 (J7-A
100K 0.1 Sdee-  TauT [Z
RS54 ) . R2K A bBg
o OB e e
RSS osRe 4 elarour oo -
SE——AAN— SPI32A 104F
160K 35y T
R3E
w__}\/\/\(_.q
100¢
Ra? ? —
<
100K
Lo La Ll Lo Lo 1ol
pAk_ AAN— C43 (2] cis (203 Cé7 C45 Chg
180K LA g 01 (R4 — Q.1 L8] LA
RS
0o —L
J4—1)
10PK15E0
J4-2
10PKISED
st U2 G4-3
AUXO8T D_.u.fg(,( 109K155D
oo o J4—-4 ____
dli & 10PKISED
01 w8 J4-5)
e Gh wen
e ooH JA-8)
T4HCT273D §
JA-7
1OPKIBED
J4-8
10PKISED
¢ J4-9
IOPNISE0
G2-10 A
dcw Lew Loz L _Lcm _Lcu ocen o2 10PK156D
_l_lh:f Tl7pf 47pF T Tlh:f —_[-i7af 47pr T(?p(
_L Schematic Set 1
— Sheet 1 of 1
D A ANE [
NOTES: SPI| Tournament Serial Interface Bd.
2 ALL RESISTOR VALUES ARE IN OHMS {Q2), 114W, 5%, UNLESS OTHERWISE SPECIFIED. SP| Part N&: 520.5220-00
LL CAPACITOR VALUES ARE IN MICROFARADS {uF), UNLESS OTHERWISE SPECIFIED.
& 0.1 MICROFARADS (1¢F ) BYPASS CAPACITOR ON ALL IC'S Non-Text Document Prepared By: CES Inc. Edited By: SPI Inc.
Model: 237-0268-00 Dated; 08/2002
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g 09

$80d

Tournament Serial Interface Board Component Layout

oL

w | JEDATA
C ted T £ | CABLE
70 Power - 9 ""r—ﬂﬁ Qe Moved from /O Bd. J2
Driver Bd. J2 J1 R s [ B To To Playfield
~— _wH 22 3 | TS (st Dot cllsplg)(F)
ORG-WHT - 5 = onn. under
520 o cH ] m Oﬁ A
KEY -
3 :8 ORG-GRY 82 q o < T~ O]QRG-BRN 5=
NP Ye ORG-VIO O W o e ORG-RED O~
N e ORG-BLUI~ 2 W P S o (3JORG-BLK ol S
;.‘OG ORG-GRN Do g i - LLJ '8-'913 l K=o KEY Do 2
e ORG-YEL[X 7| | B " 88 7w Cs |, S[ORG-YEL SHE
Tlo ORG-BLK S e G| e ORG-GRN S~ =
3nE ORG-RED|X “CJ8 | ||~ SIORG-BLU Sol £
SI0E ORG-BRN |5 "L - s = S[ORG-VIO Sl =
== % -~ S[ORG-GRY SR
R& = ) *"90 ORG-WHT e S
THIS SIDE: . wC 8 o3 Fiﬁf;'i%((éﬁ,\@)%%%@:
Tournament Large Cable = 23585388 O e FEE O &
Wiring Harness (036-5477-98) thj S

REV.-A
W5
!

us
g5kndz
[4
1
21
QO

Serial Interface to
I/0 Power Driver Board 4

237-0268-00

(GND)BLK TSI existing
J5 harness

(+5V)RED }To From

I il
2
Connected to To r o~
1/10 Power TSI . U O
Driver Bd. J3 J2 o 3 L P
PNK-WHT = P35 e
o] h o~ o - <
e BLU-WHT Q:“‘U’E 0 i
SIER GRN-WHT[:5 S o w g
z o BRN-WHT| X 53
g 28 PNK 82 :
“§ ,\(J GRY O ~ E 41 |
Sle® VIO |~ £ o
=S BLU =
S|o(3 Ew gl Gt <
BN GRS « Kl r
E e YEL|X 3 5
e ORG[X7 HHH Ho L
-G RN O'——_h‘—:‘: BSL‘U stgl_ug
THIS SIDE A Rl Y
. L =
The 9-Pin Break-Out Conn. on 2 ! Yok PRINTER R LAPTOP HLQJ
above harness, for UK Aux. 9| picall Technical Support for, |, Moved from /O Bd. J3
or Ticket / Coin Dispenser i (if used)
Application Only
Component Side
if mé?ea {ngfmhg;f:rg ‘issufepqouritred)‘
ITEM  QTY  PARTNUMBER REF-DESIGNATOR DESCRIPTION

- 1 520-5220-00 Tournament Serial Interface (TSI) Board PCB Assembly
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#%

A Followed after a number means "Amp." or Ampage in an expres-
sion relating to an electrical object. (e.g. 8A).

AC (Acronym) Aliernating Current.
Adj. (Abbreviation) Adjustment(s).
Assy. (Abbreviation) Assembly.
Au. (Abbreviation) Audit(s).

Bd. (Abbreviation) Board.

BOT (Abbreviation) 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 See Appendix H or |, Plastic Part Color Chart or Sec-
tion 4, Chapter 1, Playfield - Plastic Posts & Spacers.

Combination (Combo) [Shot] Any variable pinball shot(s) made
successively.

Conn. (Abbreviation) Connector.

CMOS Short for COSMOS (Complementary Symmetry M.O.S.);
Complementary Metal-Oxide Semi-Conductor.

CN (Abbreviation) Connector (e.g. CN5-P3).

CT (Abbreviation) Center.

DC (Abbreviation) Direct Current.

DT (Abbreviation) Drop Target(s).

DOTS (Acronym) Diode On Terminal Strip.

EB (Abbreviation) Extra Ball.

Eject Playfield surface device to 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-Stroke (i.e. Switch for flipper).

F (Abbreviation) Fuse (i.e. F23).

GA-Turn 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.

G.l. (Abbreviation) General lflumination (Lamps).

HWH (Abbreviation) Hex Washer Head.

IC (Acronym) Integrated Circuit (As in after 24-Pin IC).

ID or L.D. (Acronym) Inside Dimension.

i.e. (Abbreviation) Latin- Id est. That is.

10 or /O (Abbreviation) Input/ Output (e.g. I/O 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 to the flipper.
Lwr. (Abbreviation) Lower.

Orbit [Shot] From the left or right flipper around the back rail of the
playfield back to the flipper.

MB (Abbreviation) Magnet Board.

M-BALL or MBALL (Abbreviation) Multiball™ More than 1 ball in
game play.

MID (Abbreviation) Middle

Non-Reflexive See Reflexive.

No. or N2 or # (Abbreviation) Number

NPF (Acronym) No Problem Found.

N.C. or NC (Abbreviation) Normally Closed.

N.O. or NO (Abbreviation) Normalily Open.

NS (Abbreviation) Not Stuffed. (Use in Part Listings, Sec. 5)
OD or 0.D. (Abbreviation) Outside Dimension.

P (Abbreviation) Pin (e.g. CN5-P3).

GLOSSARY OF TERMS

P/F (Abbreviation) Playfield.

PIA LED (Acronym) Peripheral Interface Adapter Light Emitting Di-
ode.. This is a diagnostic LED on the CPU; it should not be lit
during normal operation of a pinball game.

Plumb Bob Tiit Weight on Tilt Assembly.

PPH (Abbreviation) Phillips Pan Head.

Pop(s) Another term for Turbo Bumper(s).

PPB (Acronym) Playfield Power Board (*Popcorn-Popping Bd.").
PREV (Abbreviation) Previous.

PSB (Abbreviation) Power Supply Board

RAM (Acronym) Random Access Memory. RAM can store input in-
structions and supply output information.

Reflexive/Non-Reflexive Reflexive—Solenoid Drive Transistor is
enabled directly by a switch closure on the (Relating to CPU
Boards) solenoid assembly (Ver. 1/2).
Non-Reflexive—Solenoid Drive Transistor is enabled by the
CPU after reading a switch closure in the Switch Matrix (Ver.
3). Also note: All CPU Boards are backwards compatible (e.g.
Jurassic Park/Ver. 3 to Time Machine/ Ver. 2). Swapping a
Ver. 2 Board to a Ver. 3 is not possible due to the special sole-
noids section (i.e. Slingshots, Turbo Bumpers, etc.) changing
from REFLEXIVE to 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 be pro-
grammed only once.

RMA (Abbreviation) Return Merchandise Authorization Number

RT, Rt. or R. (Abbreviation) Right; ("R" at the end of Target Assy.
Part N2 signifies Target Insert is Reversed.)

RO (Abbreviation) Rollover (switches).
Saucer See Eject.

Scoop 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 cancel 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 relays,
flippers, slingshots, etc.

SSFB (Abbreviation) Solid State Flipper Board.

STEP Refers to the service switches on the coin door.
Sub-Assy. (Abbreviation) Sub-Assembly.

S-U or S/U (Abbreviation) Stand-Up ( targets).

TM (Abbreviation) Trademark

Transfer [Shot] Maneuvering the ball in play from one flipper to the
other. With flipper in the up position and the ball cradled by that
flipper one would activate the flipper button in a quick repetitive
manner to bounce the ball 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.

V or v {Abbreviation) Voli(s).

Ver. (Abbreviation) Version.

VUK (Acronym) Vertical Up-Kicker (Super or Standard).

X (Abbreviation) “Times" A multiplier; also used in dimensions.
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 voltage.

“.00B" "B" at the end of Coil Part Numbers signifies that the diode
is attached to the bottom of the lug.

"-00T" "T" at the end of Coil Part Numbers signifies that the diode
is attached to the top of the lug (the side nearest the coil-wind-

ing).
PCB (Acronym) Printed Circuit Board
THE
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STERN® PINBALL, INC. LIMITED WARRANTY

STERN® PINBALL, INC., ("SELLER") WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE
ITEMS LISTED BELOW ARE FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP UNDER NORMAL USE AND
SERVICE FORTHEW ARRANTY PERIOD S8PECIFIED:

PRINTED CIRCUIT BOARDS (GAME LOGIC): 2 MONTHS
DOT MATRIX DISPLAY BOARDS: 9 MONTHS

NO OTHER PARTS OF SELLER'S PRODUCT ARE WARRANTED.

WARRANTY PERIODS ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO 1TS AUTHORIZED
DISTRIBUTORS.

SELLER'S SOLE LIABILITY SHALL BE, AT ITS OPTION, TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO
SELLER DURING THE WARRANTY PERIODS SPECIFIED, PROVIDED:

1. SELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT STATED PRODUCTS ARE DEFECTIVE.
2. SUCH PRODUCTS ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID, TO SELLER'S PLANT.

THIS WARRANTY DOES NOT APPLY TO ANY PARTS DAMAGED DURING SHIPMENT AND/OR DUE TO IMPROPER
HANDL.. co auiPrGPER INSTALLATION OR USAGE, OR ALTERATION. IN NO EVENT SHALL THE SELLER BE
LIABLE FOR ANY ANTIC!PATED PROFITS, LOSE OF PROFITS, LOSS OF USE, ACCIDENTAL OR CONSEQUENTIAL
DAMAGES OR ANY OTHER LOSSES INCURRED BY THE CUSTOMER IN CONNECTION WITH THE PURCHASE OF A
STERN® PINBALL, INC. PRODUCT.

WARRANTY DISCLAIMER

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN SELLER AND PURCHASER, THERE ARE NO
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

CAUTIONS, WARNINGS & NOTICES

Caution

FOR SAFETY AND RELIABILITY, SUBSTITUTE PARTS AND EQUIPMENT MODIFICATIONS ARE NOT RECOMMENDED

(AND MAY VOID ANY WARRANTIES). USE OF NON-STERN® PINBALL INC. PARTS OR MODIFICATIONS OF GAME
CIRCUITRY, MAY ADVERSELY AFFECT GAME PLAY, OR MAY CAUSE INJURIES. TRANSPORT PINBALL GAMES WITH
HINGED BACKBOX IN THE DOWN POSITION ONLY! ALWAYS TAKE GREAT CARE WHEN SERVICING ANY GAME.
ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING COMPONENTS. SUBSTITUTIONS OF
PARTS OR EQUIPMENT MODIFICATIONS MAY VOID FCC TYPE ACCEPTANCE.

Always Disconnect The Line Voltage Before Servicing. Some Parts May 8till Hold Current When Unplugged.

Warning

THIS EQUIPMENT GENERATES, USES, AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED

AND USED IN ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE INTERFERENCE TO RADIO
COMMUNICATIONS. IT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING
DEVICE PURSUANT TO SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF
THIS EQUIPMENT IN A RESIDENTIAL AREA I8 LIKELY TO CAUSE INTERFERENCE IN WHICH CASE THE USER AT HIS
OWN EXPENSE WILL BE REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED TO CORRECT THE
INTERFERENCE.

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND STRAP ROUTING ON THIS GAME HAVE
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. 10
MAINTAIN THESE LEVELS, REPOSITION HARNESSES AND RECONNECT GROUND STRAPS TO THEIR ORIGINAL
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE.

Notices

THIS DOCUMENT AND THE DATA DISCLOSED HEREIN OR HEREWITH I8 NOT TO BE REPRODUCED (EXCEPT WHERE
NOTED), USED OR OTHERWISE DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF
STERN® PINBALL, INC. WARNING: PRODUCTS IN THIS MANUAL, THE COMPANY NAME AND DEVICES AND THE
DESIGN OF THE MANUAL ITSELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENTS PENDING), DESIGN
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFRINGEMENT OR
IMITATION. THE RIGHT I8 REQERVED TO CHANGE SPECIF!CATIONS WlTHOUT PRIOR NOTICE.

© 2003 Manufaciured bg S{ern@ Pmball Inc Copgrlghf © 1998 BETA-BRITE and

Portals, Icon Designs, ToP8™ Logo & all related indicia BETA logo are trademarks of Adaptive Micro
are trademarks of Stern® Pinbal, Inc. 8ystems, Inc. registered in the United
All Rights Reserved. Made in the USA. THE MUE@ Btates Patent and Trademark Office.

All Rights Resetved.

"Multiball is a registered {rademark of

Williams Electronics Games, Inc. Used by permission. © MMIT New Line Produchons tnc. All Rngh{s Reserved. * The Lord of the Rings ", " The Fellowship of the Ring "
PCB 8Schematics (Section 5, Chapter 4) by CES " The Two Towers *, " The Return of the King * and the names of the characters, ifems, events and places therein are
{Creative Electronics & Software, Inc.) © 1995. trademarks (TM) of The Saul Zaentz Company d / b / a Tolkien Enterprises under license o New Line Productions, Inc.
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in SWITCH MENU
g also select:
ICT I DEDPRE ACTIVE and
EUITEH TERT DEDICATED

SWITCH TESTS

Y 2 o3 aa o N o ER o N o
Row GRN-BRN | GRN-RED | GRN-ORG | GRN-YEL | GRN-BLK | GRN-BLU | GRN-VIO | GRN-GRY {10206 BLK
{Return) CN5-P1 CN5-P3 | CN5-P4 CN5-P5 CN5-P6 . | .CN5-P7 CN5-P8 CN5-P9 INPUTS - CN6-P1,-P11
M U400 JRMR Cabinet Side IEH Bolow PIE Above PIF 'Above PIF TN 41 WETVET 40 BETTEEE 57 IR M U206 Jon¥ on Cabinal Side
WHT-BRN terr [B] Swomb 1 RignT MINI PE T0P LEFT LEFT GRY-BRN 1 LEFT
LOCK RAMP FLIPPER
cnN7pe | if VUK |l RS s UL, VUK BUMPER | OUTLANE CN6-P2 Ay
Sw Par Number, | 180-516000 | 180511601 | 180511902 | 180501001 | 180505700 | SeoSw d1Note | 180501503 | 500-6207:02 sw.ratumber | 1505160-00
U400 CoinDoor BT Below PF BRI Above PF Mini-PF - PR Above PF JENY Below P IR BelowPF | NIESI U206 JEnwY Below Playfield
WHT-RED 4TH SWORD MINL PF INNER RIGHT LEFT GRY-RED $2LERT
CN7-P8 | cowsior | STANDUP LOCK UR. LOOP suMPeR | RETUBN CN6-P3 | fLIFEREOS
Sw Part Number: | 1805204000 | 515600708 | 180511902 180-5057-00 | 180.5190-28 | 180-501508 | 500-6227.02 Sw. Part Number: § 180-5148.00 on Fiper
U400 Coin Doar Below PIF Above PIF Mini-PF EEX Below PIF Below P JEX BelowPF | BT U206 Yok on Cabinel Side
WHT-ORG]  &mH 4-BALL MINI PF LEET BOTTOM LEFT GRY-ORG| #3AGHT
CN7-P7 | coisior | TROUSH LL. QR BUMPER | SUNGSHOT | § CN6-P4 FHPFER
Sw. Part Number; Future Use 180-5119-02 180-5119-02 o 180-5057-00 500-6227-02 180-5015-03 180-5054-00 (x2 Sw. Part Number: §  180-5164-00 Doubled
U400 Coin Door Below P/F m Balow PIF ;. ove PP JI  Mini-P/F LR Below PIF Above P/F iR Below PiF .. U206 IE' Below Playfield
WHT-YEL] RGHT 4-BALL RIGHT BALROG MINI PF MIDDLE RIGHT GRY-YEL #4 RIGHT
CN7-P6 | COIN'SLOT | TROUGH#2 |  ORBIT HIT LR. OB SPINNER | oUTLANE CNe-P6 | (Errersics
Sw Part Number: | 180520400 | 180.5110.00 | sooeeor0r | 180511000 | 180505700 | sooe72 | 1s0s1s028 | sooeperop Sw. Pan Number: § 160.5149:00 on Flipper
U401 Coin Door m Below P/F Above P/F e Below P/F Balow P/F !E Below PIF &! Below P/F M4l Below PIF “ U206 Im on Cabinet Side
WHT-GRN | . CENTER ABALL RIGHT LEFT RIGHT SPOT RIGHT GRY-GRN| #5UPPERRT.
COIN SLOT/ ORBIT PALANTIR ORBIT TOP RETURN FLIPPER
CN7-P5 DBA TROUGH #3 HI LOW LANE RING (ANE CN6-P7 BUTTON
Sw Part Number: | 180-520400 | 180.5118.02 | 180519028 | 515516208 | 50062702 | 500622702 | 515516208 | 50062270 Sw.Part Number: || 180.5164-00 Doubted
U401 Coin oot BYY Below PIF 2N Above Pir DY Below P Below PFJECN Below P/F InCabinet KA BelowP/F | WOCTEA U206 lm on Cain Door
WHT-BLU{  tEFT 4BALL RAIL RIGHT LEFT TOP START RIGHT GRY-BLU [| 6 VOLUME
TROUGH RAMP ORBIT RED BUTTON
CN7-P3 | CONSsLOT | fROUGH TAE VUK i SAUCER | BUTTON | stiNgsHor | § CNe-P8 | (epSU i
Su. Part Number: | 180-5204.00 | See Sw 14Note | 180501001 | 180511601 | 500622702 | 160518500 | 180:517400 SwPathumber. | " 190519200
U401 CoinDoor  |RTN Below PP PR Above PP Below PIF Below PIF Back Panel In Cabinet : U206 on Cain Door
WHTVIO 5TH 4BALL RICHT BALROG LEFT RING | TOURNAMENT GRY-VIO ] Z7.5ERV. CRED.
STACKING AMP RAMP GREEN BUTTON
CN7-P2 } CONSLOT | *'5gro TARGET OPEN ENTER MADE START cNe-pg | (GREE T
Sw. Part Number: Future Use See Sw. 15 Note 515-6027-08 180-5118-02. 500-6227-02 See Sw, 47 Note 180-5174-00 Sw. Part Number: 180-5192-04
8: U401 - Cabinet Side IR Below P/F LR Above PIF kPl Below P/F IR Back Pane! In Cabing! ] [ U206 el on Coin Door
WHT-GRY sHooTER | RIGHT BALROG e BACK PLMB GRY-BLK | 8 EEGINTERT
RAMP RAMP 80B BLACK BUTTON
CN7-P1 LANE HADE CLOSED MADE TROUGH TiLT CNe-P10 | (r4s ETeR)
5 180-5157-00 180-5010-01 180-5119-02 180-5010-01 180-5057-00 See Sw. 56 Note N 180-5192-00
— In LAMP MENU
* % % % % t also select:
| ol i e
DIAG mﬁ SINELE LHMP TEET 13 LAMP TEQTS

ut7 uUi4 u13 ui2 3
YEL-BRN YEL—RED EL-ORG YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
J13-P9 J13-P8 J13-P7 J13-P6 J13-P5 J13-P4 J13-P3 J13-P1
#555 Bulb #555 Buth #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
HEFELLOWSHI|  THETWO | THE RETURN SHOOT
(K)EEP JEP )P KEE(P) F THERING TOWERS OF THE KING AGAIN
3 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED'BLK]  pieein MERRY SAM ARAGORN FRODO GANDALF LEGOLES GIMLI
: #555 Bulb #555 Bulb #555Bulb R #44 Bubb “555 Bulb #555Bub | #44 Bub 4555 Bulb
FRODO DESTROY PALANTIR SPOT
BOROMIR MYSTERY ARROW RING YoRs PALANTIR GLOBE RING
3 Q36 #555 Bulb #555 Bulb #555 Bulb 8 #555 Bulb #555 Bulb #555 Bulb #555 Bulb #555 Bulb
RED-YEL PIPPIN LIGHT EXTRA RING BIG SUPER RING 2X
J12-P4 ARROW THe BES MULTIBALL POINTS SPEOAL FRENZY SCORING
: #555 Bulb #555 Bulb #555 Bulb 6 #5655 Bulb #555 Bulb #555 Bulb g #555 Bulb #555 Bulb
LEGOLES L RAMP L RAMP GANDALF C LOOP C LOOP CLOOP
ARROW MANRING | DWARE fiNG ELF RING MAN RING | DWARFRING ELF RING
H Q38 K #555 Bulb #555 Bulb #555 Bulb 44 #555 Bulb #555 Bulb #5655 Bulb 4 #555 Bulb #555 Bulb
RED-BLU GIMLI EXTRA GOLLUM SPECIAL MERRY RORBIT R ORBIT RORBIT
J12-P6 ARROW BALL MULTIBALL ARROW MAN RING | DWARFRING ELF RING
: #555 Bulb #555 Bulb n555 Bu(b #555 Bulb #555 Bulb #555 Bulb #555 Bulb F #555 Bulb
RED-VIO | ARAGORN R RAMP R RAMP
J12-P8 ARROW MANANG | DWARFANG |  E\CANG LOCK LANES TOWER FLIPPER
N #555 Bulb #555 Bulb #5855 Bulb [ #555 Red Bulb m #555 Red Bulb #555 Red Bulb #555 Red Bulb #44 Bulb
RED-GRY POTD POTD POTD POTD SHOOTER LANE
J12-Pg UL, LR. 180T
BN o E #44 Bulb 444 Bub psub  [BY  #44Bub R #44 Bub #44 b #44 Bulb #44 Bulb
RED-WHT | SHOOTER LANE SHOOTER LANE | SHOOTER LANE SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE | SHOOTER LANE
Q42 —r44 Bulb “44 Bulb rr4-4 Bulb 6 #44 Bulb m “44 Bulb “44 Builb 9 #555 Bulb 80 #555 Bulb
RED ESCAPE THE | GANDALF VS WARG WAR OF BATTLEWITH | DESTAOY THE | TOURNAVENT START
J12-P11 | RINGWRAITHS | SARUMAN ATTACK THE ENTS HELOB WITCH-KING BUTTON BUTTON
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Metric
Conversion
-

ts.

e
s

pat

32"
(-03125")

1" = 2.54cm /25.4mm |
fem = .3937"
Imm = .03937"

For metric, multiply inch

velue by metric value,
e.g. 5" X 2.64cm =

12.7cm or 127mm.

For US, multiply metric

value by inch value,

e.g. 13em X .3937" =

s.ust
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