


 Reller@amss ROM and Jumper Table

CPU/ PMN-Uis |PN-U27|PMN-U26

. N ey |G RoM 1| & Role Jumpers Audio Bd | PN - U4 [ P/N - U18) P/N - U20

Game A.ROM1]A. ROM Z2|A. ROM 3

Systemn A-5343- | A-5343- |W1,2,4,5,7,8,11,

System |A-5343- | A-5343- | A534a-
ROLLERGAMES | ™" [|3400-09150-00 | 7 " | "s76-1 114,16, 17, and 19

1C 576-3 5764 576-5

| =

Reller@ames Solenoid Table

: 1 Connections i Solenoid Part Number
Sol. Solenoid Wire Driver
Function . ‘Playfield/ Flashlamp Type
CPUBd Ti
No. Typs | Color Cabinet A | o= Brglass; p-Pifieid
01A 3] Outhole Kicker Switched | Vio-Bm | [1P11-1 5J1-8: 5349 (A} Q33 | AE-23-800
01C3| Aash 1 _| swiched | Bik-Bm S| (Gry-Brm) 5J)59(C) | Qa3 | #8006 ftashlamps  4p
02A°] Shooter Lane Feeder Switched | Vio-Red |[1P11-3 | SH-7:5M48(A) | Q25 [AE-23-800
02C3| Aash 2 Switched | Blk-Red J |(Gry-Red) 5)58(C) | Q25 [#89M06Hashlamps  2p,ig
023A 3| Not Used Switched | Vie-Om 1|1P114 | sH-6:5M47(8) | a3
03C3| Flash 3 Switched | Bik-Om J | (Gry-Om) 8J57(C) | Q32 |#89/906 flashtamps  1p.2g
04A 3| Ball Popper Switched | Vie- Yol || 1P11-5 6J1-5: 5J46 (A} | Q24 |AE-24-500
04C3| Flash 4 Switched | Blk-Yel J | {Gry-Yel) 5J55(C) | Q24 |#89/906 flashlarnps  1p2g
05A3|  NotUsed Switched | Vie-Gm 1| 1P11-6 | s014:6045(4) | Q31
05G?| Flash 5 Switched | Blk-Grn J | {Gry-Gr) SJ54(C) | Q3t |#89006 flashlamps  2p2y
06A 3| 3-Bank Drop Target Reset Switched | Vie-Blu } 1P117 51-3: 5044 (A) | Q23 |AE-26-1200
06G3 | Flash 6 Switched | Blk-Blu § | (Gry-Biu) - BJ53(C) | Q23 |#89/006 flashlamps 1p.2g
07A 3| Knocker (in Backbox) Switched | Vio-Blk 1| 1P11-8 SJ1-2:5M4-2 (A} | Q30 |AE-22-800
07C 3| Flash 7 Switched | Blk-Vio J] (Gry-Vio} 5J52(C) | Q30 |#89%06 flashlamps  1p.2g
08A 3| Lock Divertor Switched | Vio-Gry } P11-9 5M-1:8J4-1 (A) | Q22 [AE-24-900
08C 3| Flash 8 Switched | Blk-Gry J| (Gry-Blk) 5J5-1(Cy | Q22 | #89 fashlamps %
03 |Flash® Controfled | Bm-Bk [1P12-1  [5J2.0:8069: 243 | Q7 |#89/906 flashlamps  1p.2g
10 |Insert Bd Genl Ifum Relay Confrofled | Bm-Red |1P12-2 {5)2-815)6-8:245 | 08 | 5580-08555-01
1 Playfield Genl lum Relay Controlled | Bm-Om |1Pi2-4  [5J2-6: 5J6-7:2046 | Q16 |55680-12145.00 4b
12 - |AKC Sefect Relay Controlled | Bm-Yel [1P12-5 5126 08 }5580-09555-01 S
13 |Upper Kickback Conirolied | Bm-Gm | 1P12-6 5J2-4: 5J6-5 Q15 (AE-23-800
14 |Lock Kickback Controlled | Bm-Blu |1P12-7 5J2.3:5J6-3 Q7 |AE-23-800
15 |Lsft Kicker {"sling”) Controlled | Bm-Vie |1P12-8 5J22:5l62 | Q14 |AE-23-800
16 ] Right Kicker ("sling") Conirolled | Bm-Gry |1P12-9 5J21: 5J6-1 Q6 |AE-23-800
17 jLeft Jot Bumper Special#1 | Biu-Bm [1P197 5J37:5J7-7 Q75 |AE-23-800
18 {Ramp Diverter Special #2 | Blu-Red HP19-4 5J3-6:5J7-6 Q71 [AE-23-800
19 Right Jet Bumper Speciaf#3 | Bu-Om [HP19-3 5J3-3: 5J7-3 Q73 |AE-23-800
20 | Outlane Kickback Special #4| Blu-Yel {1P19-6 5J34: 5J7-5 Q69 |AE-23-8500
21 |Lower Jet Bumper Special #5 | Blu-Gm |1P198 5J3-2:547-2 Q77 |AE-23-800
22 | Deep Freeze Magnat Spocial #6 | Blu-Blk |1P19-9 §J3-1: 5J7-1 Q79 |B-13522
- Bight Fiipper - Om-Vie |1P19-1 21552107 | .
Lower Right Flipper [Blu-Vic] 2 {2H0-1: 20815} FL11630/50VDC
Upper Right Flipper {Blu-Yel] 2 [2410-3: 2J8-13] FL11830/50VDC
- Left Flioper Om-thz 1Pig-2 2)5-4:2J10-8
Lower Left Flipper . - [Blu-Giry] [2J10-2:2J8-14] - FL11630/50VDC

Notes: 1. Wire colars, except flipper Om-Vio and Om-Giry, are ground connections {to coll terminal with unbanded end of diode). Flipper Om-Vio and
Om-Gry wires connect from CPU Board to flipper switch. 2. Flipper connections shown in braces are from fipper switch to flipper coll. 3. A" circuits are
puised, when Sol. 12 is de-energized; "C" circuits are pulsad, with Sol. 12 energized. Wire colors in brackets are those from respective A and C terminals
comesponding 1o the Ji-terminal connection listed for the Aux Pawer Driver Bd, which controls the device pulsing by Sol. 12, 4. Helay is mountad on
Relay Bd, (4a) ph C-11998-1; (4b) C-11902-1. 5. Reslay is mountsd on Aux Powor Driver Bd, D-12247 in the backbox. 6. Transistor designations refer
to the Sound Overlay Solenoid Board parts.
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* ROLLERGAMES (System 11C) ROM Summary
- Pinball Game Assembly Instructlons :

« Game Play -

- Game Status Displays

- Game Adjustment Procedure

« Game Pricing

« Test/Diagnostic Procedures

RQ&&ERGAM ES (System 11C) ROM Summary

IC DESCRIPTION TYPE IDENTIFIER BOARD PART NUMBER
Game ROM 1 32Kx8 ROM 27256 U27 CPU A-5343-576-2
Game ROM 2 32Kx8ROM 27256 U26 CPU A-5343-576-1
Music/Speech ROM 1 64K x8ROM 27512 U4 Audio A-5343-576-3
Music/Speech ROM 2 64Kx 8 ROM 27512 U19 Audio  A-5343-576-4
Music/Speech ROM 3 64K x 8 ROM 27512 U20A Audio A-5343-576-5

NOTICE

To order a replacement ROM from your authorized WILLIAMS ELECTRONICS GAMES
distributor, specify: (1) part number (if available); (2) ROM label color: (3) ROM level (num-
- ber) on the label; (4) whlch game the ROM is used in. '

i RQLLERQAMES _1' wle



CONNECTOR & COMPONENT IDENTIFICATION

WILLIAMS EL ECTRONICS GAMES uses a special technique to identify connectors and other game components.
Each plug or jack receives a prefix number (which identifies the circuit board), a letter, and a number. J-
designations refer to the male part of a connector. P-designations refer to the female part of a connector. For
example, 1J1 designates jack 1 of board 1 (a CPU Board jack); 3P6 designates plug 6 of board 3 ( a Power Supply
Boardplug). Identifyingthe specific pin number of a connector involves a hyphen, which separates the pin number
from the plug or jack designation. For example, 1J1-3 refers to pin 3 of jack 1 on board 1.

Cther game components may also have similar prefixes preceding their designator to clarify their locations or
related circuit.

Prefix numbers for the System 11C circuit boards and other major assemblies are listed below. A prefix number
may precede a component designator to identify its associated unit (e.g., Backbox fuse 6F1).

1 - CPU 6 - Backbox

2 - Master interconnect 7 - Cabinet

3 - Backbox Power Supply 8 - Playfield

4 - Alphanumeric Display 9 - Insert Board
5 - Aux Power Driver 10 - Audio

ROLLERGAMES CIRCUIT BOARDS

System 11C Circuit Boards for ROLLERGAMES are in the backbox. They are accessible by unlocking the
Backbox lock, removing the Backbox glass, unlatching the Insert Board, and swinging it open.

The Master Display Board is mounted on the interior side of the Speaker/Display Panel, below the Backbox glass
in the Backbox. To access the Master Display Board, unlock the Backbox, remove the Backbox glass, hft the
Speaker/Display Panel, and lay it on the game cabinet.

Lamp circuit boards are mounted on the Playfield and on the Speaker/Display Panel.

CPUBOARD. The System 11C CPU Board {(p/n D-11883-576) must be equipped with the ROMs specified inthe -
ROLLERGAMES (System 11C) ROM Summary. CPU Board jumpers W1, W2, W4, W5, W7, W11, W14, and
W16 must be connected.

AUDIO BOARD. The Audio Board is p/n D-11581-576, including ROMs and microprocessor.

PCOWER SUPPLY BOARD. The Power Supply Board is p/n D-12246.

AUX POWER DRIVER BOARD. The Aux Power Driver Board is D-12247-576.

MASTER INTERCONNECT BOARD. The Master Interconnect Board is D-12313-576.

DISPLAY BOARD. The Alphanumeric Display Unit Board is p/n D-12232-1

Figure 1 shows the locations of these circuit boards, as well as other devices espemally located to make
ROLLERGAMES a great game.

. ROLLERGAMES 2
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Sol. 10

Insert Board, inner Side View

Figure 1. Locations Diagram - Game Circuit Boards and Major Mechanisms

" ROLLERGAMES S = .~ noiiiosaonno s




ROLLERGAMES GAME CONTROL LOCATIONS

Figure 2 shows the locations of the following switches, except for the last one (CPU Diagnostic switch, which is
shown in the Backbox portion of Figure 1, along the left edge of the CPU Board).

The On-Off switch is on the bottom of the cabinet near the right front leg.

The Volume Controlis on the left inner wall of the cabinet on the tilt mechanisms board. It is accessible by opening
the coin box door. '

The Credit switch (also called the START button) is a pushbutton to the left of the coin door on the cabinet exterior.

GAME ADJUSTMENT/DIAGNOSTIC SWITCHES. ROLLERGAMES allows the operator fo control ali game
adjustments, obtain bookkeeping information, and diagnose problems, using only three switches mounted on the
inside of the coin door, along with the Credit button beside the coin door.

ADVANCE, AUTO-UP/MANUAL-DOWN, and HIGH-SCORE RESET are the switches located on the inside of the
coin door. Refer to the text discussing Game Status Displays and the Test/Diagnostic Procedures for details
concerning button operation.

The Memory Protect switch is on the inside fréme of the coin door. This interlock switch must be open to clear
bookkeeping totals and to make game adjustments. It automatically opens, when the coin door opens.

Figure 1 shows the location of the CPU Board switch (left edge of CPU Board, Backbox View).

The CPU Diagnostic switch (SW 2) is the switch mounted onthe left edge ofthe CPU Board nearalarge, socketed

microprocessor chip. This switch initiates the Memory Chip Test explained in the Test/Diagnostic Procedures.

27-1111 - A-8550-1 _
Memory Protect Volume & 470 Resistor
Interlock Switch \ Control 5010-10170-00
Assembly B-6390 Front Molding _
A-S089 \ Molding Latch Lever, p/o D-9174-1
START 2 B =7 A
{Credit) | IRN '
Button
Plumb Bob Tilt Assembly:
= 01-3444 Uppar Tilt Bracket
01-3445 L.ower Tilt Bracket
12-6231 Wire Hanger
20-6502-A Plumb Bob Weight
4406-01120-00 Wingnut, #6-32
[ )
27-1008 ~
Game Adjustment/ 5640-10932-00
Diagnostic Switches On-Off Switch

Figure 2. Pinball Game Controls Locations
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PINBALL GAME ASSEMBLY INSTRUCTIONS

1. Open the shipping container; remove all cartons, parts, and other items, and set them aside.

2. Place the cabinet on a support and attach rear legs {after installing the leg Ievellers) using leg bolts. Leg
levellers and ieg bolts are provided among the parts in the cash box.

3. Attach the front legs (after installing leg levellers), using leg bolts. See Figure 3 for details.

&
'-'-'-'-'.'::—'.-.-.-.-.-.-:.-..- ---------
B et s A+ _____T}ij Degrees _8-10843 .
g
Appro
Pg;ﬁ:m e8-7877
Pitch Leé:;hla.‘?tvei[er
Qr_aq;es oos Foct Pad .
egree Nut /
4422-01117-00
See
Detail Vte!v_‘___ Detail View-

Leg Leveller

Figure 3. Plnball As'sembly, Playfleld Pitch Angle, and Leg Leveller Details.

4. Reach into the cabinet and backbox and ensure that the interconnecting cables are free 1o move (not kinked
or pinched). Be careful to avoid damaging wires at any stage of the assembly process.

5. Raise the hinged backbox upright and stabilize it into position. Unlock the backbox, and remove the backbox
glass, storing it carefully to avoid scratches. Remove the shipping block holding the Insert Board. Unlatch the
Insert Board and open it; lift the Speaker/Display Panel and lay it on the playfield glass. This allows access 1o the
bolt holes used for securing the backbox upright. Installthe washer-head mounting bolts through the bottom holes
of the backbox into the threaded fasteners in the cabinet to secure the backbox. Remount the Speaker/Display
Panel; close the Insert Board and latch it in position. Reinstall the backbox glass, and lock the backbox.

( wamRNING )

FAILURE TO INSTALL. the backbox mounting hardware properly can cause personal -
injury. NEVER TRANSPORT a pinball game with the hinged backbox erect. Always
lower the backbox forward onto the playfield cabinet on a layer of protective material to
prevent marring or damage and possible personal injury.

8. Extend each leg leveller slightly below the leg bottom, so that all four foot pads are exiended about the same
distance. Remove the cabinet from its support and place it on the floor.

- _ROLLERGAMES S - - - . - i wind




PINBALL GAME ASSEMBLY INSTRUCTIONS (Continued)

7. Unlock andopenthe coindoor. Locatethe Molding Latch Lever (shownin Figure 2), and move the levertoward
the left side of the game, to release the Front Molding. Lift the Front Molding off the playfield cover glass; return
the Latch Lever toward the right, and close the coin door. Carefully slide the glass downward, until it clears the
grooves of the Left and Right Side Moldings. Liftthe glass up and away fromthe game, storing it carefully to avoid
breakage.

8. Place aleveloraninclinometeronthe playfield surface. Adjustthe leg levellers for proper playfield level (side-
to-side) and playfieid pitch angle (incline} of approximately 8-7 degrees. NOTE: It is recommended that these
measurements be made ON the playfield, not the cabinet nor the playfield cover glass. Tighten the nut on each
leg leveller shaft to maintain this setting, as shown in Figure 3.

CAUTION
Playfield pitch angle adjustments can affect the operation of the plumb bob tilt, inside the

cabinet. The plumb bob weight is among the parts in the cash box; the operator should -
install the weight and adjust this tilt mechanismfor proper operation, after completion of
the desired playfield pitch angle setting.

9. Move the game into the desired location; recheck the level and pitch angle of the playfield.

10. Verify that the required number of balls are installed in the game. (ROLLERGAMES: 3 balls.)

11. Clean and reinstall the playfield cover glass, reversing the procedure of step 7. - Prepare the game for '
player operation.

GAME OPERATION

( WARNING )

After assembly and installation at its site location, this game must be plugged into a prop-
erly grounded outlet to prevent shock hazard, and to assure proper game operation. DO
NOT use a ‘cheater’ plug to defeat the ground pin on the line cord. DO NOT cut off the
ground pin. '

POWERING UP. Perform the following ‘power up’ routine upon completion of the assembly and Installation
procedure, as well as at the beginning of each period of game operation. Initially, it wili confirm that the game is
in proper operating condition; later, it will ald the operator via its messages (refer to later text entitled “Problem -
Analysis Messages”).

“Procedure. With the coln door closed, plug the game in, and switch it ON, using the On-Off switch. In normal
operation, the player 1 score display initially shows 00. Then, the game goes into the Attract Mode (playfield and
- backbox lamps flashing, sounds being heard, etc., ¥ the operator does not change the Factory Setting).

Open the coin door and press the AUTO-UP/MANUAL-DOWN switch to MANUAL-DOWN. Press the ADVANCE
button to begin theé game test routine. Return to AUTO-UP and perform the entire test routine to verify that the
game is operating satisfactorily. Successiul completion of the tests shows thatthe game is ready to begin earning.
your investment return.

' ROLLERGAMESG -



GAME OPERATION (Continued)

Afterthe game has beenon location for a period of time, the test routine may be preceded by messages concerning
game problems. The text entitled ‘Problem Analysis Messages’ at the end of the Text/Diagnostic Procedures
contains more details concerning messages displayed at each game turn-on.

ATTRACT MODE". Playfield and backbox lamps blink. The player score displays exhibit a series of messages -
informing the player conceming: :

A. Recent highest scores*;
B. A“custom message”

(“I WANT MY ROCK ... AND ... ROLLERGAMES")*;
C. The score to achieve to obtain a Replay award*;

These (or similar) displays reappearoccasionally, accompanied by sounds and music, until a playerinitiates game
play by inserting a coin or, when credits are available, pressing the START button.

CREDIT POSTING. Insert coin(s). Asoundis heard foreach coin, andthe player score displays show the number
of credits purchased. So long as the number of maximum allowable credits* are NOT exceeded by coin purchase
or high score, credits are posted correctly.

STARTING A GAME. Press the START button once. A startup sound plays, and the Credit amount shown in
the player score display decreases by one. The upper Player Score Display flashes 00 (until the first playfield
switch is actuated), and the lower Player Score Display shows ball 1, except for 4-player games where the ball
# shows in the individual player’s display. Additional players may enter the game by pressing the START button
once for each player, before the end of play on the first ball. . -

TILT. Actuating the Slam Tilt switch on the coin door inside the cabinet ends the current game; ROLLER-
GAMES then proceeds to the Game Over Mode. With the third closure* of the plumb bob tilt switch, the player
loses the remaining play of that ball, but can complete the game.

END OF GAME. All earned scores and bonuses are awarded. If aplayer'sfinal score exceeds the specified value,
- the player receives a designated award for achieving the current highest score. A random digit set* appearsin
the Match display. Credit* may be awarded, when the last two digits of any player’s score display (1 through 4)
matchthe random digits of the Match display. Match, high score, and game over sounds are made, as appropriate. _

GAME OVER MODE. The GAME OVER display shows in the player score displays. Then, the high scores flash
on the appropriate player score displays. The game proceeds to the Attract Mode.

* - operator-adjustable feature
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ROLLERGAMES GAME STATUS DISPLAYS

ROLLERGAMES provides the game owner/operator with a display of information concerning the game’s
bookkeeping and game play feature adjustments. Basically, three classes of information now become available
in this status display mode: Id (Identification); Au (Audit); AG (Adjustment). Each of the underscored two-letter
abbreviations for these classes appears in the Player Score Displays, while the system microprocessor for the
ROLLERGAMES game is displaying the items within each class. '

Identification Information--Id

With the game tumed on, the coin door open, and the AUTO-UP/MANUAL-DOWN switch in the AUTO-UP
position, the operator can press the ADVANCE switch once, briefly. Player displays immediately change from the
Attract Mode to the Game Status Display or Identification (Id) Mode. Thisis evident by the following display, shown
in columnar form. The column headings refer to the two backbox displays.

Upper Player Score Display Lower Player Score Display
ROLLERGAMES ' idod 576 L-x*
* x - indicates ROM revision level; e.g., 1is initial issue; 2, 3, etc. for later revisions.
The game is named inthe upper Player Score display. The game's identification number, the ROM revision level,
and the Id Mode stage (Id 00) shows in the Lower Player Score display.

Pressing ADVANCE once more causes the Id 01 display to appear. This display describes the installed soﬂWare
more fully; that is, country; development stage; date of revision.

Pressing ADVANCE once more causes the Id 02 display to appear. This display describes which of the “Install”
options is currently in effect. For example, if the YES option of the INSTALL FACTORY Adjustment ltem (Ad 70)
was last selected, FACTORY SETTING appears on the player score displays. Changing the setting of any other
game adjustment item, after selecting the YES option for Ad 70 causes the display to change to FACTORY
ALTERED. Similarly, if the operator selects the YES option for INSTALL HARD {Ad 65), the display indicates
HARD SETTING. Changing a game adjustment item later then causes the display to show HARD ALTERED.

Audlt Information—Au
While the AUTO-UP switch remains in the Up position, the operator can press the ADVANCE switch once, briefly, .
to begin the backbox displays of Audit (sometimes called “bookkeeping™) Information. Fifty-four audit entries are
now available. Calculation of the various factors is no longer necessary because the System 11C game program
now performs all the mathematical factor computations. This information is intended to aid the owner/operator
in evaluating how the game is performing in each location, by providing knowledge about which game features
are receiving the most play. Withthis information, the ownerfoperator can determine whether adjusting the game
features to other settings will contribute to increased game earnings.

The operator can press the ADVANCE button once to view each Audit Information display item. To proceed more
rapidly through this information, the operator only has to press and hold the ADVANCE button. If a desired item
is passed, the operator can use the MANUAL-DOWN switch position with the ADVANGE button to back uptothe
desired item.

The ROLLERGAMES Audit Table lists the 54 Audit ltems of the ROLLERGAMES Game Status Displays.
Presentation of these Audit ltems again utilizes the player score displays: The Audit ltem entry appears in the
lower Player Score Display accompanied by the Item’s data, while the upper display shows the Item description.
A few example entries are shown in the table. Detection of erroneous data affecting any of the counters used
in these audit items causes the message, ERROR, to be displayed during display of any audit item associated
with that particular counter. (The program does not analyze the cause of the error; it merely alerts the operator
of the error’s existence by the message.)

... ROLLERGAMES 8



ROLLERGAMES GAME STATUS DISPLAYS (Continued)
RollerGames Audit Table '

1
Altl:::n“ Descriptive Phrase Au‘cli;t'uléem
(Lower) (Upper Display) {Lower Display)

AU LEFT COINS [chute next to coin door hinge] 432

02 CENTER COINS 0

03 RIGHT COINS 398

04 PAID CREDITS ' 830

05 TOTAL PLAYS

06 TOTAL FREE (Total Free Plays)

07 PERCENT FREE (% Free Plays)

08 REPLAY AWARDS .

09 PERCENT REPLAY (% Replay Awards)

10 SPECIAL AWARDS

11 PERCENT SPECIAL (% Special Awards)

12 MATCH AWARDS

13 HSTD ( High Score to Date) CREDITS

14 PERCENT HSTD (% HSTD Credits)

15 EXTRA BALLS

16 PERCENT EX. BALL (% Extra Balls)

17 AV.BALL TIME (Average Time in Seconds)

18 MINUTES OF PLAY (Minutes of Play)

19 BALLS PLAYED

20 REPLAY1 AWARDS

21 REPLAY2 AWARDS

22 REPLAY3 AWARDS

23 REPLAY4 AWARDS

24 1 PLAYER GAMES

25 2 PLAYER GAMES

26 3 PLAYER GAMES

27 4 PLAYER GAMES

28 BURN IN CYCLES

29 LEFT DRAINS (# of drains via Left Outlane)

30 LEFT KICKBACKS (# of Left Outlane Kickbacks)

31 RIGHT DRAINS (# of drains via Right Outlane)

32 TOTAL RAMP SHOTS (# of all Ramp Shots)

33 DEEP FREEZE PLAY {# of 'Deep Freeze' plays) .

34 SKATE COMPLETE (# of completions of SKATE Drop Target)

35 TOP DROPS COMP. (# of completions of Top Drop Targets)

36 ALL TEAMS COMP. (# of completions of 'ALL. TEAMS' play

37 MULTIBALLS ( # of Multi-Ba|[™ plays)

38 JACKPOTS, (# of 'JACKPOT awards)

38 H.8.RESET COUNTER

40 0.0-0.4 MIL. SCORE (# of games <500K)

41 0.5-0.9 MiL. SCORE (# of games 500K, <1M)

42 1.0-1.9 MIL. SCORE (# of games 21M, <2.0M)

43 2.0-2.9 MIL. SCORE (# of games 22.0M, <3.0M)

44 3.0-3.9 MIL. SCORE (# of games 23.0M, <4.0M)

45 4.0-5.9 MIL. SCORE (# of games 24.0M, <6.0M)

46 6.0-7.9 MIL. SCORE (# of games 26.0M, <8.0M)

47 8.0-99.9 MIL. SCORE (# of games >8.0M, <100M)

48 1ST REPLAY IS XXXXXXX .

49 AV. MIN. GAME TIME (Average Game in Minutes)

50 SUDDEN DEATH (# of 'Sudden Death' plays)

51 SUDDN. DEATH RMPS. (# of 'Sudden Death' Ramp shots)

52 SUDDN. DEATH COMP. (# of 'Sudden Death’ Ramp shots)

53 ROLLER MOTION. (# of times for "Roller Motion")

54 -NOT USED -

NOTE: 1. The numbers shown in this column for ltems 1 through 4 are examples.
Entries for all items depend on the amount of play; thus, they will vary . ‘
from location to location. — Lo
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ROLLERGAMES GAME STATUS DISPLAYS (Continued)

Adjustment Information—Ad

At end of the Audit Information presentation, with the AUTO-UP switch in the Up position, the operator can press
ihe ADVANCE button to proceed to the Adjustment information portion of the ROLLERGAMES Game Status
Displays, as shown in the Player Score Displays. A list of the Game Adjustments appears in the ROLLER-
GAMES Game Adjustment Table.

The operator can press the ADVANCE button once to view each Adjustment Information display item. To proceed
more rapidly through this information, the operator only has to press and hold the ADVANCE button. If a desired
item is passed, the operator can use the MANUAL-DOWN switch position with the ADVANCE button to back up
to the desired item. . :

The ROLLERGAMES Game Adjustment Table lists the 70 items of the Adjustment Information portion of the
ROLLERGAMES Game Status Displays. Presentation of the displays is similar to that for the Audit Informa-
tion {that is, the upper display shows a descriptive phrase; the light type below the column headings names the
respective backbox displays where the information appears, etc.).

The ROLLERGAMES Game-specific Adjustments Table Ilists those game-specific Adjust-
ment ltems for which settings vary between the major models of pinball products. The Game Adjustment
Table, along with the Game-specific Adjustments Table, provides the Factory Settings for the three
major models of pinball products (defined by countryllanguage designation).

NOTE
Inthese tables, each Adjustment ltem’s Factory Setting for each of the three major models
of pinball products is that shown in the ‘Domestic’ (US/ Can.) column, unless a supersed-
ing entry appears in the French or West German columns of these tables. A superseding
entry takes precedence over the ‘Domestic’ entry for the only the particular model indi-

cated.
RollerGames Game-specific Adjustments Table
Adlulf';:a“t Descriptive Phrase F“‘(’lt_gwe?)"mng
: Domestlc
{Lower) {Upper Display) (Uosr/ngan.) French E{lrec!%réan
Ad 31 Kickback Setting » Medium

32 Ex Ball Percent - 30 % 25 % 30 %
33 Pwr Play Ex Ball .t 7 Ramps 7 Ramps
35 Pwr Play Special 13 Ramps 15 Ramps
36 Top Drop Timer Off 20 sec
38 Save Locks Variable Yes |Variable
11 Spinner Timer 10 sec 9 sec
42 Roller Motion Free 1 0
48 Williams Restart Witli Wil




ROLLERGAMES GAME STATUS DISPLAYS (Continued)

RollerGames Game Adjustment Table

Adlu:;gam Descriptive Phrase Fac:c;rlstvgslng ©
(Lower) {(Upper Display) tﬁ;m: Franch W Gert
Ad 01 AUTO REPLAY 1 or 10 (%)
FIXED REPLAY ! SCORES
02 REPLAY START {(or REPLAY LEVEL 1)1 6,000,000 | 6,500,000 | 7.000.000
03 REPLAY LEVELS (or REPLAY LEVEL 2) 1 01 (or OFF) o2
04 (REPLAY LEVEL 3) 1 (see text)
o5 (REPLAY LEVEL g) ! (see text)
06 REPLAY AWARD Credit
o7 SPECIAL AWARD Credit
08 MATCH FEATURE 8 % 8% 7%
0g BALLS / GAME 03
10 TILT WARNING 03 o1
11 MAXIMUM EX. BALL 04
12 MAXIMUM CREDITS 10 20 30
13 HIGHEST SCORES on
14 BACKUP Hi. SCR.1 9,000,000 | 9.500.000 | 9.500.000
15 BACKUP Hi. SCR. 2 8,500,000 | 9.000.000 | 9.000.000
16 BACKUP HI. SCH. 3 8,000,000 | 8.500.000 | 8.500.000
17 BACKUP HI. SCR. 4 7,500,000 | 8.000.000 | 8.000.000
18 Hi. S8CR.1 CREDITS . 01 03 03
19 HI. SCR.2 CREDITS 01 01 00
20 Hi. SCR.3 CREDITS o1 01 00
21 HIl. SCR.4 CREDITS o1 01 00
22 H. 8. RESET EVERY 3,000 750
23 FREE PLAY . NO
24 U.S.A. 2 COINAGE (4 COINS 3 PLAYS24 UsA2 | French 1 | German 2
25 LEFT UNITS 03 0z o6
26 CENTER UNITS 12 10 12
27 RIGHT UNITS 03 20 30
28 UNITS/ CREDIT . 04 05 05
29 UNITS/ BONUS : 00 20 00
30 MINIMUM UNITS 00 00 00
31-58 Game-specific Play / Coinage Adjustments (detailed in text, the Game-specific
Adjustments Setting Table and the Difficulty Setting Comparison Table)
59 : INSTALL ADDABALL NO
60 INSTALL 5-BALL NO
&1 5 INSTALLL NOVELTY NO
62 5 INSTALL EX. EASY NO
63 s INSTALL EASY _ NO
64 INSTALL MEDIUM NGO
65 ° | INSTALL HARD NO
66 5 | INSTALL EX. HARD NO
67 AUTO BURN-IN NO
68 INSTALL FACTORY NO
69 CLEAR AUDITS NO
70 ‘| CLEAR COQINS NO
NOTES:
1. Automatic Replay percentage value range is adjustable from 5 to 25%, via the Credit Button. em 02

permits changing the factory setting value for Replay Start Level (valld for next 50 games played).
ltem 03 permits setting up to four replay levels, with values as detalled in text describing item 03.
For Eixe a {e] » 8ol Auto Replay value to 1 less than 5(%) via the Credit Button. Go to tems
02, 03, 04, and 05; install thelr replay level scores. Turn off any replay level by setting 00 as its valua.
2. Pbhrase In parentheses Is Factory Setting, Phrase appears In player displays. Press Credit Button
to change setting of the game pricing of ltem 24.
3. To change country OR colnage setting, press Credit button 1o obtain 24 Standard Setlings, followed by a

Custom Setting. The Custom Setting actlvates ftems 25 through 30. When a Standard Setting is used,
tems 25 through 30 are set automatically, and cannot be changed.

4. Referto Pricing Table and text describing these items.
5. Special Preset Adjustment, whose efiects are noted In the Game Adjustment text,

6. Entrles in Factory Setting columns for French and W. German games show only differences from entries
in first (US 7 Can.) column. '
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'ROLLERGAMES GAME STATUS DISPLAYS (Continued)

One of the following ROLLERGAMES Game Difficulty Setting Tables shows the five game ‘difficulty’ Adjust-
ment Items (ranging from Ad 62 - Extra Easy through Ad 66 - Extra Hard) for the major models of pinbalt products
{defined by country-language designations). Installing any one of these ‘difficulty’ Adjustments causes the values
shown for each of the included game play Adjustment items to be installed as a group, changing the level of play
from one difficulty level to another. The owner/operator can use the information provided by the Audit Table items
to determine whether the ‘difficulty level’ for this game in this location needs to change to obtain a higher level
of earnings from the game or to provide a greater challenge to the location’s players.

Once the ‘difficulty level is changed, a careful review of the Audit ltems will reveal whether the change has
achieved this higher-earnings goal. Sometimes, one {or more) of the Adjustment ltems needs further change to
keep the number of plays high, while still keeping the earnings level high. “Fine-tuning” of the game’s Adjustment
ltems is a key feature of Williams Electronic Games products.

RollerGames .
Game Difficulty Setting Table for US / Canadian / French Games
AG#|  Agpescrpton | Easy Ad | Ad|Medum aal Bt ag) T A
31 | Kickback Setting Easy Easy Medium Medium Medium
32 | Extra Ball Percent 40 % 35 % 30 % 25% 20%
33 | Pwr. Play Ex. Ball 5 Ramps | 6 Ramps 7 Ramps | 8 Ramps | 10 Ramps
34 | Special Percent 5% 5% 5% 5% 5%
35 | Pwr. Play Special 12 Ramps| 12 Ramps | 13 Ramps| 14 Rampq 15 Ramps
36 | Top Drop Timer Off Off Off 18 sec 13 sec
37 | Deep Freeze Easy Easy Easy Medium Hard
38 | Save Locks Yes Yes Variable Variable No
39 |Jetway Teams Easy Easy casy Easy Medium
40 | Suddn. Death Time Slow Slow Medium Fast Ex. Fast
41 | Spinner Timer 15 sec 12 sec 10 sec B sec 7 sec
42 | Rolr. Motion Free 2 1 1 0 0
43 | WILLIAMS Memory Always | Always Always Aways | Always
44 | Cycle Locks On On On On On
45 | Contest Mode No No No No No
46 | Magnet Speech Normal Normal Normal Normal Normal
47 | Speech Usage Normal | Normal Normal Normal | Normal
48 | WILLIAMS Restart Willia Willi Willi Wil w
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ROLLERGAMES GAME STATUS DISPLAYS (Continued)

NOTE
The ‘difficulty’ Factory Setting for French games is the equivalent of Ad 64 Medium, with
3 balls/game. Germarn/European games alsc use the equivalent of Ad 64 Medium, with

3 ballslgame. RollerGames
Game Difficulty Setting Table for German / European Games
A#|  AdDescipton | Easy AJ[T Ag|Medm pg) Hard ag) SR g
31 | Kickback Setting | Easy Easy Medium | Medium | Medium
32 | Extra Ball Percent 35 % 30 % 30 % 25 % 20%
33 | Pwr. Play Ex. Ball 6 Ramps | 7 Ramps 8 Ramps | 9 Ramps | 11 Ramps
34 | Special Percent 5% 5% 5% 5% 5%
35 | Pwr. Play Special 14 Ramps| 14 Ramps 15 Ramps| 16 Rampg 16 Ramps
36 | Top Drop Timer Off Oif 20 sec 18 sec 16 sec
37 | Deep Freeze Easy Easy Easy Medium Hard
38 | Save Locks Yes Yes Variable | Variable No
39 |Jetway Teams Easy Easy Easy Medium | Medium
40 | Suddn. Death Time Slow Medium Fast Fast Fast
41 | Spinner Timer 14 sec 11 sec 9 sec 7sec | 7sec
42 | Rolr. Motion Free 1 1 .0 0 0
43 | WILLIAMS Memory Always Always Always . Always Always
44 | Cycle Locks On On On | On On
45 | Contest Mode No No No No No
48 | Magnhet Speech Normal Normal { Normal Normal Normal
47 | Speech Usage Normal Normal Normal Normal { Normal
48 | WILLIAMS Restart : Wilti Wil Wil Wil w

GAME ADJUSTMENT PROCEDURE

Adjustment ltems 01 through 70

The coin door must be open fo access the Game Adjustment/Diagnostic switches. All readings and setting
changes require operation of these coin door switches. Some setting changes utilize the START button; some
also use the flipper button(s). Additional text describing the game adjustment items follows this procedure; the
value of the Factory Setting for each Game Adjustment item is in the preceding ROLLERGAMES Game
Adjustment Table.

1. Use AUTO-UP and press ADVANCE. The Id 00 display initially appears. Press ADVANCE until the Player
3 display indicates Ad 01. [f the factory setting has not changed, the upper Player Score display indicates
AUTO REPLAY, and the lower display shows 10%, indicating a 10% replay percentage. (The game program
adjusts itself automatically, as discussed in the following text concerning the ‘details’ about Adjustment ltem
01.) '

2. To reach a higher item number {in the lower displéy). use AUTO-UP and press ADVANCE. Toretumtoa -
previous item number, use MANUAL-DOWN and press ADVANCE. .+~ ..« w0 T 0 oo
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GAME ADJUSTMENT PROCEDURE (Continued)

3: With the desired Game Adjustment llem number showing in the lower display, increase the setting value (or
select another option) shown inthe lower display by using AUTO-UP and pressing the START button. Repeat
this step for each item, until all changes to the factory settings for the Game Adjustment items have been made.
The preceding Game Adjustment Table consolidates the Factory Settings into one grouping.

(The same procedure can be used for Audit items. To zero Au 01 - 04 (concerning the coin chutes and the
total coins), the operator can proceed to item 68, Clear Coins, and press the START button to obtainthe YES
option. The operatorthen presses the ADVANCE button and notes the "DONE" display, which verifies that the
entry values for items 01 through 04 of the Audit ltems are now reset to zero.)

For example, the operator may desire to change the degree of game play difficulty from the Factory Setting

(equivalent to the Install Medium [Ad 84] difficulty, along with a number of other automatically installed settings,

as shown in the right column of the Game Adjustment Table) to another difficulty more suitable for the players

at a particular game site. Four other ‘automatic’ play difficulty settings (Ad 62 - Ad 66) are available, each of

which, if selected, installs all the adjustments listed for that difficulty in the Game Adjustment Setting
- Comparison Table, which precedes the ‘details’ text.

4. To proceed rapidly through the entire adjustments series, press and hold ADVANCE, until Ad 70 shows in
the lower display. From item 70, you can: {A) return to the Game-Over Mcde; or (B) restore factory settings
and zero audit (bookkeeping) totals. Perform either of the following, as desired:

A. Toreach Game-Over Mode, use AUTO-UP and press ADVANCE once. ROLLERGAMES now goesto
the Game-Over Mode.

B. Torestorethe Factory Settingsfor Game Adjustment ltems (as listed in the Game Adjustments Table}, zero
all audit {(bookkeeping) totals, and returnto Game-OverMode, use AUTO-UP or MANUAL-DOWN to display
Ad 70 inthe lower display. Press the START button to display the YES option in the lower display. Using
AUTO-UP, press ADVANCE once. ROLLERGAMESnow zeroes ALL Audit itemtotals and changes ALL
Game Adjustment ltems back to those originally selected as Factory Settings. It then shows the operator
a message (“FACTORY SETTING") that this has occurred. (A problem in the Memory Protection circuit
or closing the coin door wili cause the message “ADJUST FAILURE” to appear) Press ADVANCE once
more to returmn to the Game-Over Mode.
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GAME ADJUSTMENT PROCEDURE (Continued)

Detalls of Adjustment items 01 through 70

01

02

03

04

05

Auto Replay (or Fixed Replay) _

Of the two options, AUTO REPLAY is the percentage of replays automatically awarded per game. The
game program aids a pinball’s initial instalfation by causing a comparison of the value of the Replay Level
to the value of all players’ scores every 50 games. At each comparison, the program increases (or de-
creases) the Replay Level by an amount necessary to achieve the replay percentage specified either via
the factory setting or later operator selection. Use the START button to change the percentage within the
range of 510 25 (%), with the value increasingusing AUTO-UP {ordecreasing using MANUAL-DOWN). The
next START button change below 5%, selects the FIXED REPLAY option. '

For AUTO REPLAY, Ad 02 provides the Starting Replay Level (the upper display shows REPLAY START).

Ad 03 provides the number of replay levels (01, 02, 03, or 04). ROLLERGAMES then proceedsto Ad
06 automatically.

For FIXED REPLAY, Ad 02 is the first replay level (REPLAY LEVEL 1). Ad 03, 04, and 05 are the other
replay levels.

Starting Replay Level (or Replay Level 1) o

For AUTO REPLAY (referto Ad 01), the initial Factory Settingis listed in the Game Adjustment Table. The
range of settings is 2,000,000 through 19,600,000 {byincrements of 200,000 with AUTO-UP ordecrements
of 200,000 with MANUAL- DOWN).

For FIXED REPLAY, the operator can enter the value to be used for the first fixed replay score level via the
START button. The range of settingsis: OFF; 200,000 through 19,800,000 (by increments of 200,000
with AUTO-UP, or decrements of 200,000 with MANUAL-DOWN).

Replay Levels {or Replay Level 2) ,

For AUTO REPLAY (referto Ad 01), this is the number of replay levelsina game. The option range is one,
two, three, or four replay level(s). When the operator chooses two replay levels, ROLLERGAMES
automatically adjusts the second replay level to be twice the value selected for Ad 02, the starting replay
level. Choosing three or four replay levels automatically adjusts their replay levels to three times or four
times the Ad 02 value.

For FIXED REPLAY, the technique of value entry and the range of settings are identical to those of Ad 02.
(Replay Level 3)

For AUTO REPLAY, this Adjustment Item is not applicable. ROLLERGAMES automatically bypasses

this adjustment.

For FIXED REPLAY, the technique of value entry and the range of settings are identical to those of Ad 02.
(Replay Level 4)

For AUTO REPLAY, this Adjustment ltem is not applicable. ROLLERGAMES automatically bypasses
thi$ adjustment.

For FIXED REPLAY, the technique of value entry and the range of settings are identical to those of Ad 02.
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07

08

09

i0
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12
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GAME ADJUSTMENT PROCEDURE (Continued)

Replay Award
For either AUTO REPLAY or FIXED REPLAY (Ad 01), the operator can select the form of the award
automatically provided when the player exceeds any Replay Level (Automatic or Fixed). The choices are:

Credit - Reaching each replay level obtains a credit (free game).

Ball - Reaching each replay level obtains an extra ball. ~

Audit - Reaching each replay level obtains nothing to the player; it does increase the entry value of.
the Audit fem(s) maintaining a tally of these awards (Au 08, and Au 20 through 23, as
applicable).

Special Award

. The operator can select the form of the award automatically provided when the player scores a Specaal

The choices are:

Credit - Scoring each Special, when lit, obtains a credit {free game).

Ball - Scoring each Special, when lit, obtains an extra ball.

Score -  Scoring each Special, when lit, obtains a score advance of 100,000 points to the player.
Match Award |

The operator can select (via the START button) the desired percentage for the Match action occurring at
the completion of each game. The choices are:

1%-50% - 1% is ‘hard’; 50% is ‘extremely easy’. During Match action, the game selects a random
two-digit number at end of game and compares each player's score for an identical two digits
in the rightmost two positions. A matching of the two digits results in the award of a credit.

Off - The MATCH display does not operate at completion of the game; no award is given.

Balls / Game

The operator can define a “game”by specifying the number of balls to be played. The range of this setting
is 1 through 9.

Tilt Warnlng

The operator can specify the number of total actuations ofthe plumb bob mechanismthat can occur before
the game is “tilted”. The range of this setting is 1 through 5.

Maximum Extra Ball

The operator can choose (via the START button) the number of Extra Balls to be awardedto a ptayer The
range of this setting-is:

00 - NO extra ball play; displays a message, NO EX. BALL.
1-9 Exira Balls - 1 through 9 Extra Balls per ball.

Maximum Credits

The operator can specify the maximum number of credits the game can accumutate, either through game
play awards or coin purchases. The range of settings is 5 through 10. Reaching the specified setting
prevents the award of any credits.

Highest Scores
The operator can specify (via the START button) whether the game is to maintain a record of the four
highest scores achieved to date. The choices are: :

Off - NO high scores are recorded. '
On - The four highest scores are stored in memory for use by Game Adjustment 22.
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16

17

18

19

20

21

22

23

GAME ADJUSTMENT PROCEDURE (Continued)"
Backup High Score 1 '
The operator can set the Backup High Score value in the upper display (for Player 1), using the START
button. The game automatically restores this value, when the operator presses, and holds, the HIGH
SCORE RESET switch, or when an automatic High Score Reset event (Ad 22) occurs.

Backup High Score 2
This adjustment is similar to Ad 14, except that this applies to the Player 2 Score display. The adjustment
technique is identical to Ad 14. It is also restored as described for Ad 14.

Backup High Score 3 '
This adjustment is similar to Ad 14, except that this applies fo the Player 3 Score display. The adjustment
technique is identical to Ad 14. It is also restored as described for Ad 14. -

Backup High Score 4
This adjustment is similar to Ad 14, except that this applies to the Player 4 Score display. The adjustment
technique is identical to Ad 14. it is also restored as described for Ad 14.

Credits for Highest Score 1 _
The operator can select the number of credits to be awarded, by using the START button, whenever a
player exceeds the previous Highest Score. The range of this setting is 00 through 10.

Credits for Highest Score 2

This adjustment is similar to Ad 18, except that this applies to the player's exceeding the second highest
score. The START bution adjustment technique is the same as for Ad 18. The range of this setting is 00
through 03.

Credits for Highest Score 3

- This adjustment is similarto Ad 18, exceptthat this applies tothe player's exceeding the third highest score.

The START button adjustment technique is the same as for Ad 18. The range of this setting is 00 through
03.

Credits for Highest Score 4

This adjustment is similar to Ad 18, except that this applies to the player's exceeding the fourth highest
score. The START button adjustment technique is the same as for Ad 18. The range of this seiting is 00
through 03.

Automatic High Score Reset

The operator can specify (via the START button) that the game will provide an automatic reset of the
displayed “Highest Scores”, and the number of games to be played before the reset occurs. (Audit item
39 displays the games remaining before the reset.) The values provided upon reset are those selected
by the operator in Ad 14 through 17, the Backup High Scores. The range of this setting is Off (to disable
this adjustment), and 250 to 24,750 games (in increments of 250).

Free Play
The operator can select (via the START button) whether a player can operate the game without a coin {free
play) or with a coin. The choices are: : :

No - Acoinis necessary for game play.
Yes - Game play is free; no coin is required.




GAME ADJUSTMENT PROCEDURE (Continued)

24 Coinage Selections
The operator can specify (via the START button) any of the 23 Standard Settings for game pricing, each
of which exhibits a message identifying the country and the number of coins required and the number of
games that the coin requirement purchases. Choosing a Standard Setting permits the game to omititems
Ad 25 through 30, which are adjustments allowing for a special custom coinage setting.

Foliowing the last Standard Setting is a Custom Coinage Setting, which allows the operator to utilize Ad
25 through 30 in establishing a special coinage setting. A message, CUSTOM COINAGE, indicates that
the operator can enter the appropriate values into the Ad 25 through 30 adjustment items.

The values for Ad 25 through 30 of each Standard Setting, as well as other possible values forthe Custom
Coinage Setting are shown in the Pricing Table.

25 Left Chute Coln Units

The operator can specify (via the START button) the number of coin units purchased by a coin passing
through the left coin chute.

26 Center Chute Coln Units
The operator can specify (via the START button) the number of coin units purchased by a coin passing
through the center coin chute.

27  Right Chute Coln Unlts

The operator can specify (via the START button) the number of coin units purchased by a coin passing
through the right coin chute.

28 Units Requilred for Credit
The operatorcan define (viathe START button) the number of coin units required to obtain 1 Credit. Acoin
unit counter in the game program totals the number of coin units purchased through all coin chutes prior
to each game. f the total of these coin units matches, or exceeds, the Units per Credit value by a multiple
(or more, coin units) of the specified Units per Credit value, the Credits display shows the proper number
of Credits. The coin unit counter retains any remaining coin units, untii the start of a game; then, the coin
unit counter is cleared (its contents are zeroed). :

29 Units Required for Bonus
The operator can specify (via the START butoon} that 1 additional Credit is to be indicated in the Credits
display, when a certain number of coin units are accumulated.

30 Minimum Units Required for any Credits Posted 7
The operator can specify that NO Credits are to be posted (indicated in the Credits display), until the credits
units counter reaches a particular value, by setting this valueto 02 (or rmore). A setting of 01 allows the
Credits display to show fractional coin units.

The System 11C game program defines the following 28 Adjustment items as "game-specific”; that is, they are
unique for each game. The Game Designer/Engineer/Programmer team members work together to use these
as controlling factors for game play. By varying the seetting of these Adjustment items, it is possible to "fine-tune™
a game to suit a particular location, enabling the owner/operator to reap maximum earnings, while still providing
the players with sufficient challenge to keep them playing.
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GAME ADJUSTMENT PROCEDURE (Continued)

KICKBACK SETTING

The operator can choose (via the START button) the operatihg conditions of the Left Outlane Kickback.
The choices are:

Easy - The Kickback is ON at each Ball Start. ,
Medium - The Kickback is ON at Game Start, and when lit, stays in meimory from ball to ball.
Hard - The Kickback is OFF at Game Start, but stays in memory from bail to ball.

Ex. Hard - The Kickback is OFF at each Ball Start.

EXTRA BALL PERCENTAGE 7

The operator can specify (via the START button) the number of Extra Balls awarded per game, as
determined by the percentage setting selected. The range of this adjustment settingis 5 - 119 (Conser-
vative) through 40 - 50% (Extremely Liberal), and Off.

PWR. PLAY EX. BALL

The operator can choose (via the START button) the number of Power Play Ramp shots required to light
the Extra Ball lamp at the Turn-around Lane. The range of this adjustment setting is 4 Ramps (Liberal)
through 30 Ramps (Conservative), and Off.

SPECIAL PERCENT _
The operator can choose (viathe START button) the percentage limit forthe SPECIAL award. The range
of this adjustment settingis 7- 11% (Conservat_Ive) through 20 - 30% (Extremely Liberal), and Off,

PWR. PLAY SPECIAL :

The operator can choose (via the START button) the number of Power Play Ramp shots required to light
the SPECIAL lamps in the Left and Right Outlanes. The range of setting is 10 Ramps (Liberal) through
50 Ramps (Conservative). This adjustment can also be turned off, via a setting of Off,

TOP DROP TIMER , : :
The operator can specify (viathe START button) the Time Periodforinitially resetting the Top Drop Target
Bank. This Adjustment controls how difficult it is to light the LOCK lamp. The range of this adjustment
settingis 5 seconds(Conservative) through 20 seconds (Liberal), duringwhichthe downedtargets remain
down, until the specified Time Period elapses. This setting can also be OFF (Extremely Liberal).

DEEP FREEZE

The operator can choose (via the START button) the operating conditions of the Deep Freeze Magnet.
The choices are: S

Easy - The Deep Freeze Magnet is ON at each ball start.
Medium - The Magnet is ON at Game Start, and when lit, stays in memory from ball to bali.
Hard - The Magnet is OFF at Game Start, but stays in memory from ball 1o ball.

Ex. Hard - The Magnet is OFF at each Ball Start.

SAVE LOCKS .

The operator can specify (via the START button) whether any ‘Locked’ balls are held at the end of play
on eachball or each game. To hold ‘Locked™balls over to the next ball (or game) enables obtaining Multi-
Ball™ play more easily for the next player. The choices are: s

Yes - ‘Locked’ balls ARE held over.
No - ‘Locked’ balls are NOT held over.
Variable - The game determines whether holding over ‘Locked’ balls isbest.

- RQL&ERGAMESH DT P TR
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GAME ADJUSTMENT PROCEDURE (Continued)

JETWAY TEAMS ‘
The operator can choose {via the START button) the operating conditions for the Jetway Teams feature:
Lighting all six teams lights the EXTRA BALL lamp of the Top Tumaround Lane. The choices are:

Easy - Any lighted Teams remain in memory from ball to batl.
Medium - All Teams are unlighted at each Ball Start. The award is more difficult to obtain.
Hard - The award is more difficult to obtain than at the Medium setting.

SUDDN. DEATH TIME
The operator can choose (via the START button) the rate at which the Sudden Death Timer operates

during “Sudden Death™. This adjustment limits the number of ramp shots via the time limit. The choices
are:

Slow - (Liberal) The timer operates slowly, permitting more ramp shot attempts.
Medium - The countdown rate increases limiting the number of ramp shot attempts.
Fast - The rate increases above the Medium setiing limiting the nurnber of ramp shot attempts.

Extra Fast - (Conservative) The timer operates at its highest rate, enabling the fewest ramp shots.

SPINNER TIMER
The operator can choose (via the START button) the Time Period for the Spinner being lighted, spotting

another Jetway Team via a successful shot. The range of settings is 05 (Conservative) - 20 (Liberal)
seconds. '

ROLR. MOTION FREE
The operator can choose (via the START buiton) the number of times the Ball Popper will score Roller

Motion, before it must be relighted via the top Standup Targets (1-2-3). The range of settings is 0 (Con-
servative) - 5 (Liberal).

WILLIAMS MEMORY
The operator can choose (via the START button) the operating conditions for the lighted W-I-L-L-1-A-M-
S lamps of the Speaker/Display Panel. The choices are:

Always - (Liberal) Any lighted letters remain in memory from player to player, and from game to game.

Game - (Conservative) Any lighted letters are turned off at Game Start, but remain in memory from
player to player. :

Player - (Very Conservative) The game retains any lighted letters for each player, with no carry-over.

CYCLE LOCKS .
The operator can choose (via the START button) whether the Upper Kickback kicks the balls inthe Left -
Wireform Loop Ramp at intervals during the game. The choices are:

Yes - Balls ARE kicked during game play.
No - Balls are NOT kicked.

CONTEST MODE

The operator can choose (via the START button) whether the game is set for contest ortournament play.
Contest games are identical fromgame to game. This has the effect of installing certain settings for some
of the Game Adjustments: a) Ad 32 and Ad 34 have the 0 setting installed (disabling ail automatic
percentaging); b) Ad 38 (Save Locks) has the No setting installed; ¢) Ad 43 has the Player setting
installed. Jackpot vaiue is fixed at1,500,000. The choices are:

No - The game is set for normal play.
Yes - The game is set for use in a contest or tournament.

o ROLLERGAMES 20 . ... . -
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GAME ADJUSTMENT PROCEDURE (Continued)

MAGNET SPEECH

The operator ¢an choose {via the START button) how the Flip - Don't Flip speech sounds occur dunng
the game. The choices are:

Normal - The speech is heard each time the magnet is activated.
Less - The speech is heard during Multi-Bali™ , and the first time the magnet is used by each player.

SPEECH USAGE
The operator canchoose (viathe START button) whether the speech “Kick Butt” occurs duringgame play.
The choices are:

Normal - The “Kick Butt” speech occurs during the game.
Family - The speech is NOT used.

WILLIAMS RESTART

The operator can choose (via the START button) the number of letters in the word WILLIAMS {on the
Speaker/Display Panel) that are lighted after the player fails in an attempt to score the Bonus associated
with lighting the word WILLIAMS. The range of setiings is Willia (Liberal) to W (Conservative).

CUSTOM MESSAGE
The operator can choose (via the START button) whether to display a message during the Attract Mode.
(When display of a message is selected, the operator can either utilize the message provided or change
the message.) Three choices are available:
1 - Display a message during the Attract Mode. The lower display shows this chmce as
ON. The 3-line message provided is:
1 WANT MY ROCK ... AND ... ROLLERGAMES.
2 - Do NOT display a message during the Attract Mode. (Lower display shows OFF.)
3 - The lower display shows this choice as CHANGE. The operator can enter a special
(“custom”) message, as follows:

A. Press ADVANCE once. The operator can now enter as many as threE 16-character lines for
display during the Attract Mode.

B. Use the flipper button(s) to select each message character (alphabet, numbers, anD special
symbols are available). In case of error, enter a *back arrow” (just before “space”) to correct,
followed by correct character. For a period after any letter, use letters witH periods (following
the special symbols). The entire character set is the following:

ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789<>7-/*"
AB.C.D.EFGHILJKLMNOPQRST.UVWXY.Z

C. Move to the next character via the Credit button. The game program does not allow entirely

blank lines 1o be displayed.

DISPLAY AU 01-04

The operater can choose (via the START button) how to display the coinage audit information, Au 01 -
04. No informaticn is lost; it remains stored in the CPU memory. The information is now available for
readout via the player score displays. Three choices are available:

Yes - Both the audit text (slot identification) and the value is displayed.

Value - Only the numerical value is displayed.
No - NO display occurs.

 ROLLERGAMES 21 - . ... .




GAME ADJUSTMENT PROCEDURE (Continued)

51 1COIN BUY-IN:
The operator can choose (via the START button) whether the player Is allowed to ‘buy-in’ a subsequent
game for 1 coin. The number of games that may be purchased at this cost is determined by the number
of players inthe previous game; thatis, if the previous game had three players, 3 Credits canbe purchased
at the rate of 1 coin per credit. The choices are:

Yes - The player has 10 seconds to ‘buy-in' the next game(s) at the 1 coin per game rate.
No - The ‘buy-in' feafure is disabled.

52 REPLAY BOOST
The operator can choose (via the START button) whether the Replay Score is boosted (increased) during

any games awarded by regular game play. This adjustment is disabled whenever a game is set to Free
Play (Ad 23 - Yes). The choices are:

Yes - The Replay Score is increased by 1 Million each time a game is won; it resets to its normal setlting
whenever a coin is inserted.
No - The Replay Score increase is disabled.

$3 - 58 Speclal Preset Adjustment Settings
SPECIAL PRESET ADJUSTMENTS CAUTION

Adjustments 53 through 66 are Special Preset Adjustments to enable the operator to per-
torm the setting of multiple adjustments at once. They permit the operator to: (1) modify -
the game for a specific area (for example, coinage settings for a country); (2} change a
group of adjustments to conform with laws of certain localities; and (3) change the degree
of difficulty of game play (Ad 62 through 66). Whenever the operator chooses to use any
Special Preset Adjustment, the operator can later access any or all of the individual Adjust-
ments affected by that Special Adjustment for subsequent changes.

..A similar technique is recommended in the event of error or uncertainty concerning any
Special Preset Adjustment, after the operator selects it: The operator can restore the
factory settingof eachindividual Adjustment, then select the desired Special Preset Adjust-

_ment, and then return to any of the preceding individual adjustments to determine whether
use of the Special Adjustment has had the desired effect.

The Backbox displays for each Special Preset Adjustment indicate whether the operator
has selectedit, by identifying the Adjustment in the upper displays by name and the selec-
tion choice of NO, meaning Not Selected (this is the Factory Setting), or YES, meaning
Selected, in the lower display. Operator installation of the ‘selected’ Preset Adjustment
occurs by usingthe START buttonto choose YES andthen pressingthe ADVANCE switch.
The displays then show the name of the Adjustment again, with DONE to show that the
installation is now in effect.

Note that, when an operatdr installs any of the Special Preset Adjustments, Adjustment
ltemns using the automatic adjust feature of the game program reset to the INITIAL auto
adjust value listed for that Adjustment ltem. :

., ROLLERGAMES 22



GAME ADJUSTMENT PROCEDURE (Continued)

NOTE
A game in which the CPU has ROMs installed for German (Deutsch) or French {Francais)
language and play adjustments automatically has certain Adjustment items preset. The
following tables show these Preset Adjustment items for each ofthe speciallanguage games.

53 through 58 For German/European Games Only: Install German 1,2, 3, 4,5 0r 6
The operator can use these Adjustment tems to modify the game pricing selection of Standard Setting
named “German 2 or German 1”inthe Pricing Table to permit the style of play forthe particular price shown
inthe ROLLERGAMES Preset Game Adjustments Table for German/European Games.

RollerGames
Preset Game Adjustments Table for German/European Games

. . - [iGerman Ad German Ad | German Ad German Ad | German Ad German Ad
Adj # Ad] Desctiption 1 53 2 54 3 55 4 56 5 57 6 58
06 | Replay Award Credit Coil Audit Credit Coil Audit
07 | Special Award Credit Bafl ~ Score Credit Ball Score
08 | Match Feature 7 % 7% Off 7% 7% Off
14 | Backup High Score 1}{ 9.500.000 9.500.000 00 9.500.000 9.500.000 00
15 | Backup High Score 2 {| -9.000.000 8.000.000 00 9.000.000 9.000.000 00
16 | Backup High Score 3| 8.500.000 8.500.000 ~ 00 8.500.000 8.500.000 00
17 | Backup High Score 4 || 8.000.000 8.000.000 00 8.000.000 8.000.000 00
18 | High Score 1 Credits 01 01 00 01 01 00
19: | High Score 2 Credits | 00 00 00 00 00 00
20 | High Score 3 Credits | 00 00 00 00 00 00
21 | HighScore4 Credits | 00 00 00 00 o | oo
24 | Coinage Setting "6 spiele/5 DM 6 spiele/5 DM F spiele/5 DM |7 spiele/5 DM | 7 spiele/5 DM |7 spiele/s DM




GAME ADJUSTMENT PROCEDURE (Continued)

53 through 58 For French Games Only: Install French 1, 2, 3, 4, 5, or 6.
The operator can use these Adjustment Items to modify the style of play for the particular setting
shown in the ROLLERGAMES Preset Adjustments Table for French Games.

RollerGames
Preset Game Adjustments Table for French Games
. . o French Ad|{French Ad |French Ad|French Ad|French Ad{ French Ad
Adj#|  Adj Description 1 53] 2 s54] 3 55| 4 56/ 5 57| 8 58
31 | Kickback Setting Medium Hard Easy Medium Medium Medium
32 | Ex Ball Percent 25% 20% 33 % 25% 25 % 25 %
60 Install 5 Ball N/A N/A N/A N/A N/A Yes

53 through 55 UNUSED (For USA /Canadian Games onily)

56 through 58 (For USA / Canadian Games only)

RollerGames
Preset Game Adjustments Table for US / Canadian Games
Adi#]  AdiDescription || {'oen 56 | amimo &y | deo &
02 | Replay Start 6,000,000 6,000,000 | 7,500,000
09 | Balls/ Game 3 3 5
14 | Backup High Score 1][ 9,000,000 9,000,000 | 9,500,000
15 | Backup High Score 2|| 8,500,000 8,500,000 | 9,000,000
16 | Backup High Score 3|| 8,000,000 8,000,000 | 8,500,000
17 | Backup High Score 4| 7,500,000 7,500,000 | 8,000,000
24 | Coinage Setting “USA1 USA 2 USA3

The operator can use these Adjustment Items to modify the game pricing selection.

SRR BOLLERGAMESM
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GAME ADJUSTMENT PROCEDURE (Continued)

Install Add-A-Ball

Theoperator can utilize this option to delete all Free Play awards and replace them with Extra Ball awards.
Individual Adjustments are affected, as follows:

Ad Name New Setting Ad Name New Setting
06 Replay Award Ball 19 Hi Ser 2 Credits 0o
07  Special Award Ball 20  Hi Scr 3 Credits 00
08 Match Feature Off 21 Hi Scr 4 Credits 00
18  Hi Scr 1 Credits 00 34 < SPECIAL Percent  Off

35 PwrPlay SPECIAL Off

install 5 Ball

The operator can change the game to 5-ball play, including the changing of certain features to the
recommended 5-ball difficulty level. NOTE: Ad 65 (Install HARD) settings are also set when the game
is changed to ‘5-ball Play’. Other Adjustments are affected, as follows:

Ad Name New Setting Ad Name New Setling
02 Replay Start 7,500,000 16 B'up Hi Score3 8,500,000
09 Balls/Game 05 17 B'up Hi Score 4 8,000,000

14 BupHiScoret1 9,500,000 65 Install Hard Yes
15 B'upHiScore2 9,000,000

Install Novelty
The operator can remove all Free Play and Extra Ball awards by selecting the Yes Optlon Indwndual
Adjustments are affected, as follows:.

Ad Name New Setting Ad -~ Name New Setting
01  Fixed Replay SCORES .13 - Highest Scores  Off
02 ReplayLevel1 Off 18 HiScr1 Credits 00
03 Replaylevel2 Off 19  HiScr2Credits 00
04 Replaylevei3 Off 20 HiScr3Credits 00
05 ReplayLevel4 ~Off 21 HiScr4Credits 00
06 Replay Award ~ Audit 32 ExBallPercent Off
07 Special Award ~ Score 33 PwrPlayExBall Off
08 Maich Feature  Off " 34 SPECIAL Percent Off
11 NoExtraBalls 00 35 Pwr Play SPECIAL Off

Install Extra Easy

The operator can change the game play difficulty adjustments to a combination that is much less difficult
than the Factory Settings. The Game Difficulty Setting Table, which precedes these 70 individual
Adjustments descriptions, lists the Adjustments and the settings that comprise the ‘Extra Easy’ group.

Install Easy

The operator can change the game play difficulty adjustments to a combination that is somewhat less
difficult than the Factory Settings. The Game Difficulty Setting Table, which precedes these 70 individual
Adjustments descriptions, lists the Adjustments and the settings that comprise the ‘Easy’ group.

Install Medium

The operator can change the game play difficulty adjustments io a combination that is about the same
difficulty as the Factory Settings. The Game Difficulty Setting Table, which precedes these 70 individual
Adjustments descriptions, lists the Adjustments and the seftings that comprise the ‘Medium’ group.

. ROLLERGAMES 25 . "
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GAME ADJUSTMENT PROCEDURE .(Continued)

Install Hard . _

The operator can change the game play difficulty adjustments to a combination that is somewhat more
difficult than the Factory Settings. The Game Difficulty Setting Table, which precedes these 70 individual
Adjustments descriptions, lists the Adjustments and the settings that comprise the ‘Hard’ group.

Install Extra Hard _

The operator can change the game play difficulty adjustments to a combination that is much more difficult
than the Factory Settings. The Game Difficulty Seiting Table, which precedes these 70 individual
Adjustments descriptions, lists the Adjustments and the settings that comprise the ‘Extra Hard’ group.

Auto Burn-in

The operator can choose the YES option for this Special Preset Adjustment to perform certain automatic
testing of the game, as used inthe factory. It does not affect the game operation, but merely provides for
a cyclic testing of most of the game’s mechanisms.

Install Factory )

The operater can request the game (via the START button) to provide the normal Factory Settings,
essentially restoring the game to its ‘factory condition’. The operator must select the *YES’ option for this
adjustmant to obtainthe resetling action. The 'YES' option clears all Audits, resets all Game Adjustments
to the respective Factory Settings, and provides a restart of the Auto Replay (Ad 01). After selecting the
YES option, the operator must press the ADVANCE button. The game then displays the message,
FACTORY SETTING.

Closing of the coin door before appearance of the FACTORY SETTING message or a problem in the
Memory Protect circuit will cause the game to display ADJUST FAILURE. A loss of battery power or
improper treatment of the Game Adjustments will cause the game to attempt to restore Factory Settings.
The game announces the results of this reset process with the appropriate message, FACTORY
SETTING or ADJUST FAILURE.

Clear Audits _

The operator can request the clearing of the non-coinage audits (Au 05 through 55) by selecting (via the
START buiton) the YES option, as shown in the lower display. This Adjustment zeroes the counters
tallying the remaining Audit factors. Please note that this does NOT affect the Automatic Replay Percen-
taging data nor the automatic High Score Reset counter. Afterthe YES option is displayed, the operator
must press the ADVANCE button. The game then displays DONE to show that the non-ceinage audits
were reset to zero.

Clear Colns _ '
The operator canrequest the clearing ofthe coinage audits (Au 01 through 04) by selecting (viathe START
button) the YES opfion, as shownin the lower display. This adjustment zerces the counters tallying the
number of coins through each slot, the Paid Credits counter, and the Credits display. Afterthe YES option
is displayed, the operator must press the ADVANCE button. The game then displays DONE to show that
the coinage audils were reset 1o zero.




RESETTING THE HIGH SCORES

The challenge of exceeding the High Score (either the factory setting or a higher score by another player) is the
goal of many pinball game players. To keep a pinball game challenging requires a method of resetting the High
Score value for those occasions when a skilled player registers a truly excellent score. Other players note this
score and may decide not to play simply because their skill is not adequate o exceed an extremely high score.

For ROLLERGAMES, in fact, three methods of resetting the High Score values are available. The simplest
method involves allowing Game Adjustment item Ad 22 to reset the High Score values automatically after the
specified number of plays designated by the operator. The second method requires pressingthe High Score Reset
switch onthe inside of the coin door in the Attract Mode. This action simply erases the previous high score values
and replaces them with the Backup High Score values. The third method establishes new values replacing the
factory setting values or previous operator setting values; it requires performing the following steps:

1. Using AUTO-UP or MANUAL -DOWN, reachitemAd 14 (and items Ad 15, 16, and 17, if desired). The High
Score value of the factory setting (or previous operator-adjusted setting) appears in the upper display. If
this value is satisfactory, go to step 4 below.

2. |f you wish to increase the High Score value from that displayed in the upper display, use AUTO-UP, and
press the Credit button, until the desired value shows in the upper dispiay.

3. If youwish to decrease the High Score value, use MANUAL-DOWN, and press the Credit button, until the
desired value shows in the upper display.

4. Using AUTO-UP, press and hold down ADVANCE, untilthe lower display shows Ad 70 Press ADVANGE
once, to return to Game- Over Mode.

5. Press the High Score Reset switch {on coin door), and listen for the sound signifying that the score reset’
actionis complete. Observe player score displays to verify that the new High Score values are displayed.




GAME PRICING

PRICING MADE EASY. Game Adjustment ltem Ad 24 allows the operator an easy method of setting the pricing
functions. Pressing the Credit button allows the operator a choice of one of the 16 “Standard” Settings, with as-
sociated automatic pricing (the upper display shows the Country identifier, with a numberfor a country havingmore
than one “Standard” Setting; the lower displays show the games per coin(s) information ). in the Pricing Table,
each “Standard” Setting is denoted by a Country Identifier. Automatic Pricing causes each of the other pricing
items {columns 25 through 30) to change to the value shown in the table for that selected “Standard” Setting. In
the table where the word “CUSTOM" appears, the owner/operator must enter the values shown (columns 25
through 30) to obtain the games per coin factor shown in the Games/Coin column of the table. To make these
setting adjustments, the owner/operator must press the Credit button until the words “CUSTOM COINAGE"
appear in the player score displays. ‘

CUSTOM PRICING. Adjustment ltem 24 must be set to the Custom Coinage Setting {upper display showing
CUSTOM COINAGE) to enable the operator to enter desired custom pricing selections for ltems 25 through 30,
based on the Pricing Table. ltem 25 is the left coin chute multiplier. Item 26 is the center coin chute multiptier.
ltem 27 is the right coin chute muttiplier. Item 28 is the number of coin units equaltoone Credit. (A Creditis usually
equal to one game.)

The calculation of the ratio of Games : Price uses the ratio equation of X :VC, where:

X = Coin Chute Multiplier (ltem 25, 26, or 27 in Pricing Table);

V = Value of coin;

C = Coin units equivalent to one Credit (item 28).
For exampte, for 25¢ chutes at the factory setting, substituting values in the Games : Price ratio calculation gives -
1 : 25 x 1, or ona game for 25¢. :

UNITS REQUIRED FOR BONUS CREDIT. ltem 29 is the number of coin units that must pass through the coin
chute(s) before an additional Credit (game) is posted (displayed). Atthe factory setting, the number in this item
is 00. (This 00 means that NO bonus credit {free game) is awarded, although purchase of more than one game
at a time occurs.)

MINIMUM COIN UNITS. Item 30 determines the number of coin units that must pass through the coin chute(s)
before play may begin. The Factory Setting for this item is 00. (This 00 means that the Minimum Coin Units
feature (ltem 30) is disabled; a 01 setting also means that this feature is still disabled, yet the Credits message
display should display fractional coin units.) :

RollerGames Pricing Table

Count Coin Chute 4d24 Pricing Functions
"WV Lett Center Right Games/Coin Display |25 26 27 28 29 30
USA and 25¢ - 25¢ | 1/25¢, 4131 2 USA1 o1 04 01 01 00
Canada 1/50¢, 2/75¢, 3/$1 1.2 USA.2 |03 12 03 04 00
1/50¢, 2/$1 2 USA.3 |01 04 01 02 00
1/25¢,3/81 2 USA.4 |0t 00 01 02 04
1/25¢, 3/50¢, 6/31 CUSTOM |01 04 01 01 02
1/25¢, 5/$1 CUSTOM |01 00 01 o1 04
1/50¢ ; Add game: 25¢ CUSTOM 198 00 98 99 00

Australia 20¢ - $1 | 13x20¢, 2/31 AUSTRAL.| 02 00 10 05 00 00
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GAME PRICING (Continued)
RotlerGames Pricing Table (Continued)

) Coin Chute . Ad24 | Pricing Functions
Country | Lett Center Right Games/Coin Display | 25 26 27 28 29 30
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TEST/DIAGNOSTIC PROCEDURES

WILLIAMS ELECTRONICS GAMES also provides a series of diagnostic tests o aid the operator in determining
game condition (that is, whether the game’s features and highlights are operating satisfactorily). These tests
activate virtually all the electronic and electromechanical devices comprising the game, so that the operator can
readily locate a malfunctioning device or simply verify that all devices are working properly. In order, these tests
deal with the music, the displays, the game sounds, the lamps, the solenoids, and the switches.

In addition to the diagnostic testing, a feature called the Auto Burn-in Mode is available. Activating this mode
enables the operator to observe the game while all of the diagnostic tests, except the switch tests, occur. This
can be very helpful in locating ‘intermittent’ problems.

Activating either the entire test series or one of the individual tests requires use of the Game Adjustment/
Diagnostic switches. Open the coin door for access to these switches. To proceed to the Diagnostic Tests, the
operator must simply switch the game On, set the AUTO-UP/MANUAL- DOWN switch to MANUAL-DOWN, and
press the ADVANCE button.

CAUTION :
The System 11C game program greatly aids the operator and service personnel: At the beginning of
the Test/Diagnostic Procedures (and also at game Turn-On), the player score displays now signal,
with a message (“Press ADVANCE for Report”) that the game program has detected a problem that
affects game play. Messagesfor ROLLERGAMES include “Check Switch ##”, “Pinball Missing”,
etc. Referto the text on Problem Analysis Messages at the end of the Test/Diagnostic Procedures

for more details concerning the messages’ meaning. To proceed with the Test/ Diagnostic Proce-
dures, use AUTO-UP, and press ADVANCE.

MUSIC TEST. '
1. Inthe Music Test, observe that the upper displays show the message, MUSIC TEST. Switching to AUTO- -
: UP, observe that the message now reads MUSIC OFF, and that the lower display shows 00 00. Press the
Creditbuttonto selectthe desired music selection: 01 through 07 (the selections repeat). Adjustthe volume
control for proper sound level for the game location.

2. Use the AUTO-UP position.

DISPLAY TEST.

1. . To initiate the Display Test, press ADVANCE. Observe that upper display briefly shows the message,
- DISPLAY TEST, and that the lower display shows 01 (the Display Test identifier).

2. Use AUTO-UP. Observe that all displays begin a display cycle of all 0s through all 9s, one digit at a time.
Verify that the proper comma segments light during display of the odd-numbered digits. Next, a spemal atl
segments” character ‘walks’ from left o right across each player score display. '

3. Tohalithe display cycle, use MANUAL—DOWN. Theh, press ADVANCE to step through the sequential digit _
display, digit by digit, and the subsequent “all segments” characters dispiay test. Use AUTO-UP to resume
cycling, and to proceed to the next test.

SOUND TEST. , .
1. (From Display Test) To initiate the Sound Test, press ADVANCE. Observe that the upper displays show
the message, SOUND TEST, and that the lower display shows 02 (the Sound Test identifier). The lower
display shows a seties of test steps from 00 through 07. Verify that a different sound is heard each time the
number in the display changes.

2. Torepeatedly pulse a single sound, use MANUAL-DOWN. Verify that one particular sound repeats. Press
ADVANCE to step to the next sound, which repeats until ADVANCE is pressed agam Use AUTO- UP to
resume cycling the 50unds, and o proceed to the next test. : , _
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LAMP TESTS.
1. All Lamps,
(From Sound Test) To initiate the first Lamps Test, press ADVANCE. Observe that the upper digplays show
the message, ALLLAMPS, andthat the lower display shows 03 (All Lamps Testidentifier) and that ali feature
lamps (playfield and backbox) blink on and off. (Note, however, that the General Hlumination lamps remain
lighted steadily.) To locate the wiring associated with a particular feature lamp, refer to the Lamp-Matrix

Table. CPU Board connections at jacks 1J6 (columns) and 1J7 (rows) are also listed in the table.

TEST/DIAGNOSTIC PROCEDURES (Continued)

2. Single Lamps.
From the All Lamps test, using AUTO-UP, press ADVANCE fo initiate the Single Lamps Test. The upper
displays initially show the message, SINGLE LAMPS, and the lower display shows 04. Then, the lower
display shows 04 01, and the upper displays change to show “W”, the name of the lamp currently blinking.
Press the START button to proceed through an ascending series of designator numbers (01 through 64),
with the upper displays showing the individual lamp’s name. (To proceed through a descending series of
lamp identifiers, use MANUAL-DOWN.) Press and hold the START button to proceed rapidly to the desired

lamp.
RollerGames Lamp-Matrix Table
COLUMN T 066 2 Q64 3 Q62 2 Q60| 5 Qe s Q56 7 Q54 3 Q52]
YEL-BRN YEL-RED YEL-ORN YELBLK | vEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW © 1J741 1J7-2 1J7-3 1J7-4 1J7-5 147-7 1J7-8 1J7-9
LS80 RED- w Track8 | Track 13 S Bad Attiude | Top Standup | vy Track 1
1061 1 9 17| LDrTgt o5) Team1 5, 41 [TopDrgt 49 57}
£0- . _
281 IalBL?( 1 Track 11 Track 10 K Maniacs Top S;andup To ADr Tot Track 2
1962 2 10 18| LOrTgt 26| Team2 34 g2 [1OPPr TGt 5 58
o L Track 4 Track 6 A Violators Top Standup T 2' T Track 3
1J6:3 3 : 1 19 L Dr Tgt 27 Team 3 35 1 43 | top Dr Tgt 51 59
Q83 RED- R ' Jackpot
4 YEL L B‘;’;‘("s Track 9 L DTT T::::‘e :s Extra Ball {Ramp Track 5
165 4 12 20 rigt o9 36 44| Entryy 82
Q84 RED- ) Skate E Hot F Special Lock
5 GAN I : ot Flash (Ramp Track 14
1968 5 Track 7 13 Again 24| LDrTgt 29| Team5 gy {Outlanes} 45 | Entry) 53 61
& bo A Bonus Left BR Standup | T-Birds - I(\g!alig: Track 15
1067 6] X qq| Jetway 9 A 30| Teams gag {Toplane) o | 0V o4 62
7 Vo M Bonus | Tl Vo™O" | BRStandup | Viiams E Magnat @ | Track 16
4% ( (Top Lane) :
1J5-8 7 15 | Popper} 23 . B 31 (Poppeny 39 P 47 55| - 63
Q87 RED- Rigkt Lites Jetway T Atomic Whi,
8 GRY S Track1z | ey BR S’g“d”p (Retumn (Top Lane) _ | (e | Track 17
1J6-9 8 : 16 32 | Lanes) @ 40 48 | Outlane) 56 64

BR = Bottom right; BL = Bottom Left (O = Multiple Lamps




TEST/DIAGNOSTIC PROCEDURES (Continued)

SOLENOID TEST.

1. (From Lamp Test} Using AUTO-UP, press ADVANCE. Observe that the upper dispiay shows
the message, COIL. TEST, the lower display shows 05 (Solenoid Test identifier). Next, the lower
display shows a series of test steps from 01 through 27, while the upper display shows the
solenoid/circuit name. During each of these steps, pulsing of the respective solenoid/circuit
occurs. The test cycles repeatedly, unless halted via the MANUAL-DOWN switch. Refer to the
Solenoid Table for solenoid numbers and wiring information. CPU Board connections at
1P11, 1P12, and 1P19 are also listed in the table. (NOTE: Solenoids 23 - 27 connect from the
“Sound Overlay Solenoid” Board

To continuously pulse a single solenoid/circuit, use MANUAL-DOWN. Press ADVANCE to
sequence through the switched, controlled, and special solenoids. Use AUTQ-UP to resume
test cycling, and to proceed to the next test.

RellsrGamss Solenoid Table

1] Connections Driver | Solenold Part Number
sr;l: Function s‘;‘:::'d cv:: Icrusd | Playfieid/ Trste Flashiamp Type
— Cabinet o= B'glass; p=Pl'field
01A2 | Outhole Kicker Switched |Vie-Bm | [1P11-1 5J1-9: 5J4-9 (A) Q33 { AE-23-800
mcg Fash 1 Switched | Blk-Bm J | (Gry-Bm} 5J5-9 (C) Q33 | #89/906 flashlamps  4p
02A" | Shooter Lana Feeder Switched | Vio-Red 1{1P11-3 8J1-7: 5448 (A) Q25 | AE-23-800
02C3 jFash 2 Switched | Blk-Red J |(Gry-Red) 8J5-8(C) | Q25 | #89/906 flashlamps 2p.ig
03A3 INot Used Switched |Vio-Om 1}1Pi1-4 | 54165047 (A) | Qa2
03c3 |Flash 3 Switched | Blk-Om J [{Gry-Om) 5J5-7(C) Q32 | #89/006 flashlamps  1p,2g
04A3 | Ball Popper Switched | Vio- Yel | [1P11-5 6J1-5; 8J4-6 (A) | Q24 | AE-24-900
04G3 |Flash 4 Swilched | Blk-Yol J {{Gry-Yel) BS-5(C) | Q24 | #89/906 Hlashlamps  1p,2g
05A3 | NotUsed Switched |Vio-Gm 1]1Pt16 | 5Ji-4:504-5¢a) | Qa1 .
05¢3 | Flash 5 Switched | Bik-Gm J | (Gry-Gm) 5J54 (C} | Q31 | #89/906 flashlamps  2p,2g
06A3 | 3-Bank Drop Target Reset Switched | Vio-Blu } 1P11-7 5J1-3: 6J4-4 (A) | Q23 | AE-26-1200 .
0603 Flash 6 Switched | Blk-Blu J{ (Gry-Blu) 8J5-3(C} | Q23 | #89/906 flashlamps 1p2g
OTA Knocker (in Backbox) Swilched | Vio-Blk }11P11-8 51-2:5)4-2 (A} | Q30 | AE-23-800
07C3 |Flash 7 Switched | Bik-Vie }|(Gry-Vio) 5J5-2(C) | Q30 {#89/906 flashlamps 1p,2g
osAg Lock Diverter Swilched |Vio-Gry }|1P11-9 51-1:5J41 (A) Q22 | AE-24-800 :
08C™ |Flash 8 Switched | Bk-Gry J|(Gry-Bl) 8J)5-1 (C) | Q22 | #89 flashtamps 3p
09 |Fasho Controlled | Bm-Blkk [1P12-1 |5J2.9: 5/6-9: 2J4-3 | Q17 | #89/908 ﬁashlam‘Ps 1p.2g
10 |Insert Bd Gen! lllum Relay Controlled | Bm-Red |1P12:2 [5J2-8:5J6-8:2J4-5 | Q9 | 5580-09555-01 42
11 Playfield Genl lllum Relay Controlled | Bm-Om |1P12-4  |542-6: 8J6-7: 2)4-6 | Q16 | 5580-12145-00 4b
12 A/C Select Relay Controlled { Bm-Yel |1P125 5J2-5 Q8 5580-09555-01 5
13 [ Upper Kickback - Controlled { Bm-Gm  |1P12-6 5J2-4: 5J6-5 G115 JAE-23-800
14 |Lock Kickback Controlled { Brn-Blu |1P12-7 '542-3: 5J6-3 Q7 [AE-23-800
15  |Left Kicker ("sling") Controlled | Brn-Vio |1P12-8 8J2-2: 5J6-2 Q14 |AE-23-800
16 | Right Kicker ("sling™) Controlled | Bm-Gry [1P12-9 5J2-1: 5J6-1 Q6 |AE-23-800
17 Left Jot Bumper Spaciat #1 | Blu-Brn [1P19-7 5J3-7: 8J7-7 Q75 [AE-23-800
18 Ramp Diverter Special #2 | Blu-Red [1P194 5J3-6: 5J7-6 Q71 |AE-23-800
19 Right Jet Bumper Special #3 | Blu-Om  [1P13-3 6J3-3: 8J7-3 Q73 |AE-23-800
20 Outlane Kickback Special #4| Blu-Yel |1P156 8J34:5J7-5 QB9 - | AE-23-800
21 jLower Jet Bumper Special #5} Bu-Gm [1P19-8 5J3-2:5J7-2 Q77 |AE-23-800
22 |Deep Freeze Magnet Spacial #5 | Blu-Blk [1P19-9 8J3-1: 8J7-1 Q79 |B-13522
- Bight Flipper - Om-Vio [1P18-1 2J5-5: 210-7 -
Lower Right Flipper [Biu-Vio] 2 [2)10-1; 208-15) FL11630/50VDC
Upper Right Flipper [Blu-Yel] 2 [2310-3: 2J8-13) FL11630/50VDC
. Ol'n-ny tP1g-2 2J5-4: 21108
Lower Left Rlipper - [Blu-Gry] [2H0-2:208-14] - FL11630/50VDC
Notes: 1. Wire colors, except flipper Om-Vio and Om-Gry, are ground connections {to coil terminal with unbanded end of diode). Flipper Orn-Vio and =
Om-Gry wires connact from CPU Board o flipper switch, 2. Flipper connections shown in braces are from flipper switch to flipper coil. 3. "A” circuits are
pulsad, when Sol. 12 is de-energized; "C" circuits are pulsed, with Sol. 12 energized. Wire colors in brackets are those from respective A and C terminals
cofresponding 1o the J1-terminal connection listed for the Aux Power Driver Bd, which controls the device pulsing by Sol. 12. 4. Relay is mounted on
Relay Bd, (4a) pin C-11998-1; {4b) C-11802-1. 5. Relay is mountod on Aux Power Driver Bd, D-12247 in the backbox. 6. Transistor designations refer
to the Sound Overlay Solenoid Board parts,
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TEST/DIAGNOSTIC PROCEDURES (Continued)

“On*” State Loglc - Special Solenold . “On"” State Logic - Controlled Solencld
5V vV 5V Sol. 5V 5V Sol. B+
From 7407 >+ +s * +25V A\ * ¥ +25V
PIA 1J19 From 1J19
Spl Sol. PIA —
Trigger i
148
Low, 4401 Special BLANKING Cntrid
with flippers Solenoid ' Soclenoid
T enabled F 122 - “ON" - L "ON"
Off” State - Special Solenold: “Off” State - Controlled Solenoid: :
The Special Switch Trigger Input goes low. Mean- The Enable Input (from the PIA) goes low. Mean-
while, the PIA line remains high. The remaining sig- while, the BLANKING signal remains high. The rest
nals reverse their states. of the signals reverse their states.

NOTE

As directed by the game program, the Solenoid A/C Select Relay (solenoid 12) switches the solenoid
B+ power between two power busses to permit actuating two groups of solenoids at the propertimes.
In its de-energized state, the Relay connects the “circuit A power’ to 16 “controlled” and “switched"”
solenoids (identified in the table with no suffix letter or the letter A, after the solencid number).
Individual solenocid operation then depends on the game program enabling the ground path for
solenoid actuation via the driver transistor associated with each solenoid circuit. For example, the
game program can actuate the Outhole Kicker solenoid (sol. 01A), via the driver transistor Q33.

Whenthe game program determines that the Solenoid A/C Select Relay (sol. 12) mustbe energized,
the relay connects ‘circuit C-power’ to eight group G solenoids (01C through 08C). Now, driver-
transistor Q33 can actuate the Flash 1 circuit (sol. 01C). Using this “multiplexing®technique, the same
driver transistor can control actuation of two separate (A side and G side) solenoid circuits.

System 11C _-‘"] part of part of Master Interconnect Bd
CPUBoard | AuxPwr /g D-12313-576
D-11883 : Driver Bd

i

% 5J4-9
Vio-Brn
Sol. 01A
Outhole Kicker

FlgUre 4. Typlcal Solenold A/C Select Relay Circuit, showing the function of
Solenoid 12, the Solenold A/C Select Relay.




l.evels Test identifier). Normally, the right portion of the lower d:splay remains blank, mdtcatmg :

TEST/DIAGNOSTIC PROCEDURES (Continued)

SWITCH TESTS.
1. Switch Levels.

- {From Solenoid Test) To initiate the Switch Levels Test, press ADVANCE. Observe that the
upper display shows the message, SWITCH LEVELS, and the lower display shows 06 {Switch:

that no switch is actuated.

If, however, a swntch is actuated (possibly stuck:elosed). the iower display shows that switch's
number, while the upper displays indicaie the switch's name. A sound also accompanies the

displays.

(This is another facet of the ROLLERGAMES game program's switch testing

capability.) If more than one swiltch is closed, a series of displays show each actuated swilch's
name and number

{In addmon either of these problems could result in the reporting of a swntch problem (or
problems) at game Turn-On or at the beginning of Diagnostic Tests.): :

As soon as the operator opens a closed switch, its name and number are eliminated from the
Switch Levels display series. For ROLLERGAMES, switch numbers can range from 01 through
64. Refer to the Switch-Matrix Table for switch numbers and wiring information. CPU Board
connections at jacks 1J8 (columns) and 110 (rows) are also listed in the table.

E’a@ﬂﬂ@w@am@e Switch-Matrix Table

BL = Bottom Left

Row Prohlems.

ER = Bottom Right

one switch is closed, check for a short circuit between the column w:res

Mulitiple Switch Number Indications.

circuit to ground.

If a display of two (or more) switch numbers of a row occurs, although only

Check the associated column wire for a short

Column Problems. I display of wo {or more) switch numbers in a column occurs (while only
one switch is actuated), check for a short circuit between the row wires.

Use AUTO—UP to proceed to the next test.

@.LLEF&@&E@ g4

B N h s e et b e b
T BN ey e

COLUMN 1 Q45! 2 Q49 3 QM 4 Q48 5 43 & 47 7 2 8 Q4
GRN-BRN GAN-RED- | GRN-ORN- | GRN-YEL' | GRNBLK | GRN-BLU GRN-VIO GRN-GRY
ROW 1481 1J8-2 1J8-3 ‘ 1J8-4 1J85 1J8-7 1.8-8 1J8-9
wHT. Plun.art_;nBob outhle SBankDrTgt | BL Kicker | go, 1 w Flipper
P 13109 Ry gl b g5} (SING") o3| Standup)  g9|TopOrTat 49| FRight 47
WHT- | Side Power Right Return {5-Bank Dr Tgt- | BR Kicker 2 A Flipper
2 RED 9 et op ppe
WHT- | Game ' Right 5Bank DrTgt | Leftdet - 3 '
Ball Trough #3 g ¢ {To R
3 ORN B p
ager | SE ] gef) 44| Owlane ) A | BUTPEr gg|Swmndun  4a{TopDrTat s 53
. BT 3 Right Goin | Ball Trough #2| Shooter 5-Bank Dr Tgt Fgghtdet EXTRA | RampLock
H Lane LI
tios | O 4| (mid 5 2o T Pl gg) BALL 44| Ev o 60
s WL Center Coin {Ball Trough#1 | LJetway - |5BankDrTg | Lower Jet Ball Lock
T . ,
1105 Chuta (| (ight) ;1 Top E 9| Bumeer sl 1 s 61
s HT- | LeftCoin R Jetway - A Bamp | Ball Lock
14103 | Chute g} 1a] TP oo Swencupy 30| PO Ve[ (TopLane) 4 2 5 62
WHT- } Slam Tin Left B | Ramp E
7 Vvio : . ea - Diverter 2
1J10-2 7 15 Spiner ol Standip) 9| 39 {(Top Lane) 47 55 63
WHT- | High Score | Bail Popper Right oR C | Left:Outlane T . Left Return
8 GRY Reset , : Spinner R ) {Lower L {Top Lane) Lane
1J10-1 . 81 16 24 P} 32] Kickback) 40 48 Y58 64




TEST/DIAGNOSTIC PROCEDURES (Continued)

SWITCH TESTS (Continued).

2. Switch Edges. ' S : '
Fromthe Switch Levels Test, press ADVANCE. Observe thatthe upperdisplay shows the message, SWITCH .
EDGES; the lower display shows 07 {Switch Edges Test identifier). The right portion of the lower display is
blank, indicating that no switch is actuated. :

Thistest permits the operator to test whether actuating a switch provides the proper signalto the System 11C
switch testing program. When actuating a switch, the operator should see the switch’s name and number
inthe displays. If no indication appears at the time the switch is actuated, the operatorthen knows that there
is a malfunction- associated with that switch. : :

Using this technique, the operator can test each switch appearing inthe ROLLERGAMES switch problem
reporting displays (either at game Turn-On or at the beginning of the Diagnostic Tests) to determine whether
the switch can be actuated. If the switch’s name and number are displayed while the operator checks its
operation, the operator then knows that the reported problem with that switch is NOT cu rrently caused by-a
switch malfunction. The operatorcanthen seek othercauses forthe reported problem, being almost certain
now that the switch did not fail. This test is also uiseful when the operator is adjusting the sensitivity of a
particular switch’s actuation mechanism. - e

Amohg the bossibilities is the.fact'that the players have not actuated that switch because of some other
problem; the operator should try to analyze what could cause the switch to be missed during game play, and
remedy that problem cause. With these new tests, switch problems are, therefore, more easily isolated.

3. Playfleld or CPU Board? To determine whether a switch problem is in the playfield or the CPU Board,
remove connectors 1P8 and 1P10 from the CPU Board. Beginthe Swiich Test. Use ajumper wire to simulate
switch actuation. For example, placing a jumper between 1J10-9 and 1J8-2 should {based on the Switch-

Matrix Table) should produce an indication of switch 09 being actuated.

ENDING THE DIAGNOSTIC TESTS. . . . , 7 ) :
To end the Diagnostic Tests, reach the C-Side Test (08 in the lower dispiay), use AUTO-UP and press
ADVANCE. The backbox displays should show the ROLLERGAMES game's ldentification Information (the
Id00 screen). Use MANUAL-DOWN, and press ADVANCE to reach Adjustment ltem 70 (INSTALLFACTORY).
Use AUTO-UP, and press ADVANCE to go to the Attract Mode. '

AUTO BURN-IN MODE. :
The Auto Burn-in Mode permits the operator to check intermittent (or nonrecurring) problems associated with:

most portions of the game’s circuitry. Repeatedly cycling through a group of tests can sometimes bringa

problem, which occurs only randomly or occasionally, to exhibit itself more frequently, thereby aiding in the
isolation of the problem. To activate the Auto Bum-in Mode: : :

1. While in the Game Adjustments, reach Ad 67 and change the Factory Setting of NO to YES, via the Credit
button. Set the AUTO-UP/MANUAL-DOWN switch to AUTO-UP,

2. Press ADVANCE to start the Auto Burn-in Mode. This mode repeatedly sequences through the Music Test,
the Display Test, the Sound Test, the All Lamps portion of the Lamp Test, and the Solenoid Test.

3. Tohaltthe Auto Burn-in Mode, switch the game Off andthen On. ROLLERGAMES now starts inthe Attract
Mode.. (If a switch problem is now reported by the displays, perform the Switch Tests again to determine
the nature of the problem; then, perform necessary repairs.)




TEST/DIAGNOSTIC PROCEDURES (Continued)

SYSTEM 11C MEMORY CHIP TEST. _
A new feature is now included in the Memory Chip Test for System 11C. During power-up, the CPU performs
a seH-testing routine. When all tests are satisfactory, the game proceeds to the Attract Mode, allowing players
o use the game. Whenever a portion of the testing does not produce satisiactory results, the game dispiays
a message, before proceeding to the next portion of the testing. ONLY after all tests are satisfactory does the
game allow play to begin. ‘

In addition to the displayed message, when any part of the self-test routine fails, LED2 (‘DIAGNOSTIC’),
mounted on the CPU Board, can be observed to detenmine the probable cause of the problem. This LED blinks,
or flashes, a certain number of times to identify the probable cause, as described in the CPU LED Indicator
Codes Table. The operator can also start the self-test routine by pressing the CPU Diagnostic Switch (SW
2) on the edge of the CPU Board.

CPU LED Indicator Codes Table

Diagnhostic LED

Blinks/
Flashes CPU Problem Explanation

1 25 RAM FAILURE U25 RAM could not be used properly (NO other tests are performed
the game is locked here, until the game is turned off).

2 MEM. PROT. FAILURE| This message means that {A) the Coin Door may be shut; (B) the
Memory Protect Switch may be stuck in the ON position; {(C) the
memory protect logic is protecting the memory; or (D)a U25 RAM
failure is occurring. (See Note 1)

3 U51 PIA FAILURE U51 has a malfunction. (See Note 2)

4 38 PIA FAILURE U38 has a malfunction. (See Note 2)

5 U41 PiA FAILURE U41 has a malfunction. (See Note 2)

6 ]U42 PIA FAILURE U42 has a malfunction. (See Note 2)

7 | U54 PIA FAILURE US4 has a malfunction. (See Note 2)

8 | U10 PIA FAILURE U10 has a malfunction. (See Note 2)

9 IRQ FAILURE IRQ has a malfunction. It may be missing or too fast or too slow.

10 | U27 ROM FAILURE U27's internal checksums do not maich. It may be a ROM failure, of

its associated connections and connectingdevices are causing it to
| appear to have a problem. {The following U26 test is sklpped )
11 | U26 ROM FAILURE U26's internal checksums do not match.

Notes: 1. This test assumes that the Coin Door is OPEN; it is initiated ONLY by pressing the CPU
Diagnostic Switch (SW2).

2. Alternatively, its associated connections or connecting devices are causing the iC to appearl

to have prcblems.




TEST/DIAGNOSTIC PROCEDURES (Continued)

SYSTEM 11C SOUND CIRCUITRY TESTS.

Testing of the System 11C Sound dircuitry, including the Audio Board, is possible only after successful
completion of the System 11C Memory Chip Test.

Audlo Board Test. The game program conducts a brief check of the Audic Board (D-11581) circuitry at game
Tum-on; the game program reports the test results by brief sounds, as follows: No sound = Audio Board is
not operating, or a failure is affecting the sound circuitry (broken cable; dead amplifier; efc.); 1 sound = system
OK; 2 sounds = RAM problem; 3 sounds = U4 problem; 4 sounds = U19 probiem; 5 sounds = U20 problem.

NO SOUND DURING THIS TEST (but sound can be heard during the Diagnostic Tests).

Check the -12 V supply voltage on the Audio Board. if this -12V do voltage is low (or AC ripple seems too high},
perform the following checks: ' _

1. The gray and gray-green transformer secondary wires for 19.4 V ac.
2. The CPU Board filter capacitor C26 for -12 V dc.
3. The filter capacitor C26 for excessive AC ripple (over 0.75V ac).

If the previous checks did not isolate the problem, turn the Volume Control for maximum output. Momentarily
touch a powered-up AC soldering pencil on the center tap of the Volume Control.

CAUTION

DO NOT use a soidering iron over 40 watts. Note also that cordless solderingirons willNOT work
for this test.

Hearing a low hum or a ‘click’ indicates that the power amplifier (U1, TDA2002), the Volume Con- trol, and the
speaker are operating satistactorily, as is the sound circuit cabling. Not hearing a sound requires repeating the
test with the Volume Control turned part way down, to determine whether the Volume Control is faulty. Also,
check the cable connectors for proper mating, and that no broken wires affect this circuit .




PROBLEM ANALYSIS MESSAGES

The System 11C game program has a great capability to aid the operator and service personnel; At Game Turn-
on (and also at the beginning of the Test/Diagnostic Procedures) after the game has been operating for an ex-
tended period, the player score displays now may signal with a message, “Press ADVANCE for Report”; that
the game program has detected a possible problem with the game.

To obtain details of the problem; open the coin door and préss the AUTO-UP/MANUAL-DOWN switch to -
MANUAL-DOWN. Press the ADVANGE button to begin displaying the message(s). The following messages
apply to your ROLLERGAMES game.

Adjust Fallure. This message indicates a problem with the setting of Game Adjustments. For example, if the
game operator changes Adjustment Item settings by selecting Yes for AD 70 (Install Factory) and then closes
the coin door before the appearance of the FACTORY SETTING message, the game will display the ADJUST
FAILURE message to indicate that the resetting of the Adjustment ltems did not occur properly. As mentioned
earlier in the Game Adjustment Procedure text (near Ad 70), other factors can also cause this message to
appear. : : :

Check Switch ##. This message indicates that at least one switch was stuck ‘On’ at game turn-on or has NOT
been actuated during ball play (for 90 balls or =30 games) by displaying the message “Check Switch ##”, list-
ing each problem switch by number. {The game program compensates the game play requirements affected
by each disabled switch to allow ‘nearly normal’ play. This helps keep ROLLERGAMES earning, until the
service technician can repair the problem, bringing the game back to its normal good profits!)

To verify the problem, refer to the Test/ Diagnostic Procedures text describing Switch Testing, and check each
reported switch using applicable Switch Levels and Switch Edges tests. Always check switch operation using
a ball, to simulate game conditions. (Switch problems may often be resolved by adjusting the wire switch
actuators, tixing switch circuitry problems, securing loose connectors, etc. Mechanisms using ‘opto switches®
(drop targets, efc.) need to be checked for proper power connections (+12V d¢ and ground). o
Pinball Missing. ROLLERGAMES normally uses three balls; however, it will operate with two balls. This
message announces that a ball is missing or stuck somewhere. When the ball is located, retum it to the game
viathe Outhole. Other possibilities for this problem could be malfunctions of the Ball Trough switches (#11, #12,
or #13) or the Shooter Lane switch (#20).

Coin Door Slam Switch Stuck. ‘This message indicates that the Slam Tilt switch, which is not usually On,
remains in the On position after the game is switched on. The stuck switch is essential for game play and should
be cleared to permit proper game operation.
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MAINTENANCE INFORMATION
Regular maintenance is essential to a geme’s cont_irnuing contribution to t_he opereterfs earnings.

LUBRICATION ' ‘
The two main lubrication points of the Left and Right Knckers ("Slmgshots“) mechanism are the pivots for the
Kicker Arm. Because of the functionat design (arm-actuated via solenoid plunger operation), the pivot points
of the Left and Right Kickers (“Shngshots") all require lubrication as a regular servicing procedure A medium
viscosity oil (20W or 30W) is very satlsfactory for these devices. :

Lubricationto ensure proper operatio‘n also applies to the target blades of the 3-Bank and 5-Bank Drop Targets.
MBI Instrument Grease, also known as Drop Target Switch Lubricant, with a Williams’ part number of 20-88886,
_is a recommended lubricant.

SWITCH CONTACTS
For proper game operation; switch contacts should be free of dust, dirt, contamination, and corrosion. Blade
switch contacts are plated to resist corrosion. Cleaning blade switch contacts requires gentle closing of the
contacts ol a clean business card or piece of paper, and then pulling the paper about 2 inches, which should
restore the clean contact surface. Adjust the switch contacts to a 1/16-inch gap.

Flipper button switches and the End of Stroke (EOS) switch on the flipper tend to suffer from pitting caused by
the high current in this circuit. Weak or “slow” flipper action is the result of this pitting. Carefully restore the
surface of the flipper switch contact with a very fine contact file; finish the surface restoration with a contact
burnishing tool. This should bring the flipper action back to its usual ‘snappy’ action. The contact surfaces of
these switches should be adjusted to enable the maximum area of contact during switch closure. This allows
the current flowing through these switches to be at the designed, peak value for best flipper action.

CLEANING o : ' o
Good game action and extended playfield life are the results of regular playfield cleamng Dunng eachcollection
stop, the playfield glass should be removed and thoroughly cleaned. The playfield should be wiped off with a -
clean, lint-free cloth. The game balls should be cleaned and inspected for any chips, mcks or pits. Replace
any damaged balls to prevent playfield damage ,

Regular, more extens:ve playfleld cleamng is recommended. However avoid excessive use of water and
caustic or abrasive cleaners because they tend to damage the playfield surface. Playfield wax or polish may
be used sparingly, to prevent a buildup on the playfield surface. Do not use cleaners containing petroleum
distillates on any playfield plastics because they may dissolve the plastic material or damage the artwork
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~ Fuse Listing |
Fuse Locations Dlagram & Listing

D-12247-576
Aux Pwr
Drvr Bd

il

E D-12313-576 Backbox

5731-12328-00
5731-12327-00
5731-09432-00
5731-09128-00
5731-09651-00
5731-08665-00
5731-06314-00
5731-09432-00
5730-09071-00
5731-09651-00
5731-09651-00
5730-09252-00

Interconnect Bd |

Description Circult/Location
Fuse, 3/8A., Slow-Blow (S-B), 250V  F1; D-12246 Power Supply Board
Fuse, 1/8A., S-B, 250V F2, F3; D-12246 Power Supply Board
Fuse, 7A S-B, 250v F4, F5; D-12246 Power Supply Board
Fuse, 2-1/2A., §-B, 250v F2A, F3, F4; D-12247 Aux Pwr Driver Board
Fuse, 5A,, 8-B, 250v * F1, F2C; D-12247 Aux Pwr Driver Board
Fuse, 2A,, S-B, 250v F5, F6; D-12247 Aux Pwr Driver Board
Fuse, 4A., S-B, 250v F7; D-12247 Aux Pwr Driver Board
Fuse, 7A., S-B, 250v . F8; D-12247 Aux Pwr Driver Board
Fuse, 8A., Normal-Blow (N-B}, 32v  +18 Vdc Lamp Ckt/ Lwr Rt B’box fuseholder (1)
Fuse, 5A., S-B, 250v F1 - F4: Gen. {llumin/B’box Interconnect Board
Fuse, 5A., S-B, 250v F1; C-13088 Triac Assembly Board
Fuse, 8A., N-B, 125v Input {*high voltage™) Power Line/Cabinet Box*

* One 4A., S-B, 250v fuse (5731-06314-00) is provided for an overseas {220v) game instaliation. _

Concerning the fuses listed as item 2, F1 protects the +25V dc Special Solencid circuit connected via the Red-
White wires, including the Left, Right, and Lower Jet Bumpers for ROLLERGAMES. F2A protects the "A"
Solenoids connected with Brown wires, including the Outhold Kicker, Shooter Lane Feeder, and the Lock Diverter.
F2C protects the "C" Solenoids connected with Orange wires, including Flash 1 through Flash 8 circuits. F3
protects the Controlled Solfenoids connected with Red wires, including Flash-9, Insert Bd General lllumination
Relay, Playfield General lllumination Relay, and the Left and Right Kickers. F4 protects the +50V Solenoids
connected with Violet-Yellow wires, including Upper Kickback, Lock Kickback, Ramp Diverter, Outlane Kickback,
andthe Deep Freeze Magnet. F5 protects the Lower and Upper Right Flippers. F6 protects the Lower Left Flipper.. -
F7 protects the input to the +50V dc rectifier, and F8 protects the input to the +25V d¢ rectifier on the Aux Power
Driver Board. | . : -

.o . ROLLERGAMES 40 . v .



Section 2

- Game

' Parts
Information

 Parts Lists & Diagrams

Locations: |
Game Circuit Boards and Major Mechanisms

Power Supply Board (D-12246)

Aux Power Driver Board (D-12247-576)
Backbox Interconnect Board (D- -12313-576)
Audio Board (D-111581-576)

System 11C CPU Board (D-1 1883-576)
‘Master Display Board (D- 12232-1)
7-Segment Display & Lamp Boards

All Major Assemblies of ROLLERGAMES

SolenOIds/Flashers & Rubber Parts
Switches
Lamps

- Playfield Parts



Locations Diagram- came circuit Boards and Major Mechanisms

i

] Ball

Under Side of Playfield,
Viewed in Raised Position

pummums | OCATIONS
Circuit Boards

¢¢| Lamp Boards
[ ]Major Mechanisms

B-8039-2
C-11626-L3
C-11626-R-2
C-9638
B-9362-L-1
: B-12224
C-13374
C-13375
B-12665
B-9362-R-1
B-9362-L-1
C-13361
C-13362
C-13425
B-13496
B-13494
C-13509
B-13520
C-13723

Outhole Kicker {(under Btm Arch)
Lower Left Flipper

Lower Right Flipper

Shooter Lane Feader

Coil & Bracket Assembly

Lamp Board ("17)

Lamp Board (“20 + 3 x “F")
Lamp Board (“F7) _
Left & Right Kicker Arm Assembly
Coil & Bracket Assembly

Coil & Bracket Assembly

Lamp Board {“3-R7) -

Lamp Board {“5-L7)

Lamp Board {“3-C™)

Lock Diverter Assembly

Diverter Arm & Shaft Assembly
High Current Driver Assembly
Magnet Assembly

Upper Right Flipper

ciiig o ROLLERGAMES 42 G g

mpe D-12248
'k Pwr Sup Bd

D-12313-576 Backbox
[T Interconnect Bd

Backbox

Display/Speaker Panel, Rear View

J v
== Rly Bd
Sol. 10 [{}
——

¥

- Insert Board, Inner Side View

C-11223-1
- C-13205
C-11998-1
B-0414-1
B-9415-1
C-12709
C-12000

" B-10686-1

D-11581-576
D-12246

D-11883-576
D-12247-576

D-12313-576

D-13536
C-13537
D-12232-1

C-11998-1

3-Bank Drop Target

. 3-Bank Opto Board |
- Relay Board (Sol. 11 Gen. Hllum)

Jet Bumper (3 fotal) .
Bumper Coil & Bracket Assembly (3)
Lamp Board ("3-L7)
Lamp Board (“3-T7)

Knocker Assembly

Audio Board

Power Supply Board
System 11C CPUBoard -
Aux Power Driver Board
Backbox Interconnect Board

Spkr/Display/Lamp Panel Assembly
Lamp Board {"8-D")
M_a__st_er Display Board

Relay Board (Sol. 10 Gen. lllum)




- Power Supply
p/n D-12246
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Ckt _ Ckt
ltem Part No. Symbol  Dascription ltem Part No. Symbol Desctription
1 §765-12317-00 Power Supply PCB 26 5075-09060-00 ZR2, ZR4 Zener, 1N4764, 100v, 1w
2 5733-12080-01 F1-FS Fuse Holder 27 5460-09424-00 IC1 . IC, Volt. Reg., MC1723C5
3  5731-09432-00 F4, F5 Fuse, 7A., S-B, 250v 28 5010-05069-00 R3, Rs -Resistor, 330K, 5%, 1/2w, C.E.
4  5731-12328-00 F1 Fuse, 3/8A., S-B, 250v 29 5010-10631-00 R2,R5 Resistor, 1.2K, 5%, 1/2w
5 5730-12327-00 F2, F3 Fuse 1/8 A., 250v ‘30 5010-09538-00 R1, R4 Resistor, 39K, 5%, 1w
6 5791-10862-15 J1 - Connector, 15-pin Hdr 31 5013-00426-00 R7 Resistor, 2,15K, 1%, 1/4w, C. F.
7 5791-10862-06 J2 Connector, 6-pin Hdr 32 5013-09427-00 R8 Resistor, 4.99K, 1%, 1/4w, C. F.
8 5791-10862-09 J3 Connector, $-pin Hdr 33 5010-09541-00 R9 Resistor, 2.7K, 2%,1/4w, C. F.
g  5100-06690-00 BR1 Bridge Rectifier, 35A., 200V 34 5010-0908500 R10 Resistor, 1.5K, 5%,1/4w, C: F. ‘
10 5164-12154-00 Qi1 Transistor, MJE15030, NPN 35 5010-09428-00 R11 Resistor, 1.5K, 2%, 1/4w, C. F.
11 5194-12155-00 Q3 Transistor, MJE15031, PNP 36 5010-09508-00 R12 Resistor, 2700, 2%, 114w, C. F
12 - 5194-09055-00 Q2 Transistor, MPSD52, PNP 37 5012-09429-90 R13 Resistor, 0.120, 5%,5w [
13 5164-02056-00 Q4 Transistor, MPSD02, NPN 38 5040-12324-00 C1,C3 Capacitor, 150 mfd, 160v, radial
14 5162-08425-00 Q5 Transistor, 286057, NPN 39 5043-09072-00 C2,C4 Capacitor, 0.1 mfd, 500v, disc
15 5701-09652-00 - Thermal Pad T0-3 40 5040-00421-00 C7 Capagcitor, 100 mfd, 25v, radial
16 4006-01003-08 Mach. Screw, 6-32 x 3/8 41 5040-00422-00 C8 Capacitor, 47 mfd, 50v, radial
17 4006-01003-08 Mach. Screw, 6-32 x 1/2 42 5040-09420-00 C9 .Capaciter, 1000 mfd, electr,
18 20-9229 Thermal Compound §040-08893-00 25v, axial or radial
18 44086-01117-00 Nut, 8-32 Hex. 43 5040-09419-00 C10 Capacitor, 18,000 mfd, electr,
20 5010-00534-00 W1 Resistor,0Q 20v, axial
21  4703-00007-00 Lockwasher, #6 Ext. 44 5040-09423-00 C12 Capacitor, 330 mfd, electr,
22 5705-12330-00 Heatsink 4" 10v,radial
23 5705-09199-00 Heatsink 6030B 45 5043-05446-00 C14 Capacitor, 0.1 mfd, 50v, dis¢
24 5070-08054-00 D1, D3-Dé Diode, 1N4004 46 5043-08065-00 C15 Capacitor, 470 pfd
25 5075-09059-00 ZR1,ZR3  Zener, IN5990C, 3.9v, 1/2w 47 5B824-09248-00 TP1-TP4  Terminal, #1502-1 (Test Post)
48 03-7947 Tie Wrap, 8" Leng
NOTES:

1. Heat sink compound must be applied between transistor and heat sink. :
2. Observe index mark on integrated circuit, polarity of capacitors and diades, and position. of transistors.:

v b
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Auxiliary Power Driver Board

5763-12184-00
5040-09537-00
5040-12181-00

5043-09072-00

5010-09160-00
5012-12238-00
5010-09534-00
5017-12180-00
5100-09690-00
5070-08785-00
5070-09045-00
5191-12179-00
5580-09555-01
5733-12060-01
5731-08665-00
5731-09128-00
5731-09651-00
5731-09432-00
5791-10862-09
5791-10862-07
5791-10862-12
5791-10862-04
16-8850-292

.- ROLLERGAMES 44 =

C1,C3
C5, C6
C2,C4
A1-Rs
R9

W1, W3, W4, ws
VR1, VR2
BR1, BR2
D1-D23
D31 - D46
Q1-c8
K1

F5, F&

F2A, F3

Fi,F2C
F4,F7,F8
J1,42,J4 - Jg, J8
J3,J7, 49

J11, 12

J10

p/n D-12247-576
= F2 M5 B A o T
Wi 5 MKV

AL e el o|[<] e[l 2] =
of fe= RLY1 °
of [+ «
o -]
© Dlla
L€l 3|,
i E O =
il -1 EREEEERR ERERERRR :
i - Q :
: 3 :
—- He NE .
T i 3y -
2@@6 QD@ TSR S S é]:
: 9% | - |o¢oonnioo [onotnooou
—— _J7 1 J6 1 _dJ11 1 J12 1

CQAC ROGD [<R-IR - X-N-N.) Irnnoooo*oc CR-R-N-I X NN N T

Part Number Ckt Designator Description

Bare PC Board _
Capacitor, 100 pfd., 100v, Radial.
Capacitor, 10 ufd., 100v, Radial
Capacitor, 0.1 pfd., 500v
Resistor, 2200, 1/4w C.F., 5%
Resistor, 3.3KQ, 5w, 10%
Resistor, 0Q

Varistor, 100v

Bridge Rectifier, 35A, 200v
Dioda, 1N4003 :
Diode, MR501

Transistor, TIP36C

Relay, DPDT, 13A

Fuse Holder

Fuse, 2A, $-B, 250v

Fuse, 2-1/2A, S5-B, 250v

Fuse, 5A, §-B, 250v

Fuse, 7A, §-B, 250v
Connector, 9-pin Hdr, Sq Pin -
Connector, 7-pin Hdr, Sq Pin
Connector, 12-pin Hdr, Sq Pin
Connector, 4-pin Hdr, Sq Pin
PCB Label




Audio Board
p/n D-11581-576

wi

Part Number Ckt Designator
5766-12130-00
SI79-11087.00 W
a) 5700-09006-00
5370-11086-00 U3
a) 5700-09004-00
5400-10320-00 U8
a) 5700-08985-00

A-52435765 U4
A-5343576-6 U1
A-5343.576-7  U20
a) 5700-10176-00
5371-09152-00 U711
5430-10322:00 U412
§340-10139-00 U5
5281-00487.00 U7, U186
5281.10043-00 (13
5281-09235-00  U21
5370-03321-00 U9, U190, U17,U18
5281-00215-00 U2
5281-08246-00 U14
E281-09745-00 M5
5370-09156-00  U22, U23

a) 5705-02199-00

b) 4006-01003-06

©) 4408-01117-00

d) 4703-00007-00
5160-10269-00 Qi
5060-10396-00  SP1

5010-09181-00  R44, R48
5010-09161-00  R35, R4S
5010-09361-00  H43, R4, R47
5010-09358-00 R41, R42
5010-08998-00 R2,R3
5010-08983-00 R7-R9
5010-08591-00  R1, R4, RS, Rt1,
R25 - R28, Raa,
R36, R37, R49, R50
5010-09034-00
5010-09324-00 RB, R19, R20, R21

Notes... ‘20 capaditors (shown on diagram with "B* symbol) provide +5VDC filtering’

-Description

Bare PC Board -

IC, DrA Conv, YM3012
Socket, IC, 16-pin (U1)

IC, Sound Processor, YM2151
Sockst, IC, 24-pin (U3)

IC, uProcessor, MCSSBOSE
Sockat, IC, 40-pin (Ug)

IC, Audio ROM 1

IC, Audio ROM 2

IC, Audio ROM 3

Socket, IC, 28-pin (U4, U1g, Uz20)
IC, D/A Convir, MC1408
IC, PIA, MCB8B21

IC, RAM/S 5516-2 2Kx8
IC, Duat D Flipflop, 741874
iC, 7418175

G, Triple NAND, 74LS10
IC, Op Amp, MC1458

IC, Hex Inv, 74L504

IC, 2-4 Dec, 741.5139

IC, Dual Muyx, 7415138

IC, Audio Amp, TDA206G2
Heatsink, #60308B

Mach. Screw, 6-32 x3/8
Nut, 6-32 Hex.
Lockwasher, #8 Ext.
Transistor, 2N3904, NPN
SIP 4.7K & 470pid, BREC
Resistor, 1.022, 12w, 5%
Resistor, 2.2, 174w, 5%
Resistor, 22002, 1/2w, 5%
Resistor, 1K, 174w, 5%
Resistor, 2.2K0, 1/4w, 5%
Resistor, 3.3KQ, 1/4w, 5%
Resistor, 4.7KQ, 1/4w, 5%

R17, R22-R24, R34 Resistor, 10KQ, 1/4w, 5%

Resistor, 27KQ, 1/4w, 5%

All capacitors are ceramic, 50v, axial, unless otherwise noted,
All resistors are 5%, 1/4w, Carbon Film, unless othewise noted. -

e

Part Number

5010-09162-00
5010-10258-00
5010-09179-00
5010-08772-00
5010-08824-00
5010-08846-00
5010-08991-00
5010-09219-00
5010-09331-00
5010-09333-00
5010-09342-00
5010-08534-00
5010-10985-00
5013-09427-00
5040-09343-00
5040-10974-00
5040-09776-00
5040-09365-00
5040-12006-00
5041-09243-00
5043-08980-00
5043-08996-00
5043-08065-00
5043-00492.00
5043-09844-00
5043-09845-00

5045-09346-00
5046-09350-00
5048-10992-00
5270-09691-00
5520-08020-00
5621-10931-00
5551-08822-00
5791-09437-00
5791-10862-04

Ckt Designator

R39

R40

R10

R18

R32

A31

R12

R38

Ris

R29

R30

W2, wo, wi4
R14, R15
R13

Description

Resistor, 100KQ, 1/4w, 5%
Resistor, 1Ma, 174w, 5%
Resistor, 3.3Ma, 174w, 5%
Resistor, 15K, 1/4w, 5%
Rasistor, 43K0, 1/4w, 5%
Resistor, 220Kq, 1/4w, 5%
Reslstor, 4.7K02, 1/4w, 5%
Resistor, 8.2KQ, 1/4w, 5%
Resistor, 13K0, 1/4w, 5%
Resistor, 180KQ, /4w, 5%
Resistor, 3sK01, 14w, 5%
Resistor, 052

Heslstor, 20K, 1/4w, 5%
Resistor, 4.9K0, 1/4w, 5%

€1, C3, C4, €8, €17 Capacitor, 10pfd, 20v, £20%

C12,C19,C24
C28, Cao

Ci1

C28, 032
C25,028

Cs, B (20)*
€31,C33
C13-G15

C2, C34

cs
C18,C18,C20 -
C23, 027

c7

co

c10

Us

X1

CR1

L1-13

5791-10862:08 © J3

16-8850-290 o

20-9229

Capacitor, 100pfd, 35v
Capacitor, 470yfd, 16v; +50, -10%
Capacitor, 1pfd, 63v, +50 -10%
tor, 1000pfd, 16v, 20%
Capacitor, 10pfd, 10v,£10% ‘
Capacitor, 0.01ufd, S0v,+80, -20%
Capacitor, 0.1ufd, 50v, +20%
Capacitor, 470 pid, 50v, 320%,
Capacitor, 100 pfd, S0v, +10%
Capacitor, 47 pld, 50v, +20%
Capacitor, 1000 pfd, 50v, £20%

Capacitor, 1200ptd, S0V, 5%
Capacitor, 180pid, 100V, +5%
Capacitor, 4700p1d, 50v,

IC, 55536, CVSD

Crystal, 3.58 MHz

Oscillator, 8 MHz

Inductor, 4.7 pH, 38,
Connector, 20 pin, {Hdr), Rib. Chi
Connecior, 4 pin (Hdr)
Connactor, 6 pin (Hdr)

PCB 1.D. Labet

Thermal Compound




Master Display Board
p/n D-12232-1

Part Number.

5760-12306-00
5670-12308-00
5310-09882-00
5310-08975-00

- 5680-08968-00

5680-08969-00
5040-09343-00

5043-08980-00

* 5075-09135-00
5791-10869-09
5791-10869-06
5791-10851-00
5010-08773-00

~5010-10258-00 ... .-

5010-10927-00

5010-08981-00

03-8088-1
. 16-8850-234
23-6634

Ckt Deslgnator

DSPL1, DSPL2
Ut, U2, Us, Us
ur-ui2 _
U13, U14, U17, U18
Ut5, U16, U19, U20
1
- Bypass
D1, D2
J1,4d2,J5
J7
J3
‘R1-R8, R19-R35,
R41,R43, R45, R7
—H38,Rs52 et
R36, R39, R40, R42,
R47, R48, R50, R51, R54,
R56, R57, R59, R64, R65, -
R&7, R68
R37, R44, R46, R49,
‘R55, R61, R63, R66
Support

. ROLLERGAMES A6 . . .. ..

-~—Resistor, 1M, 1/4w, 5%

Description

Bare PC Board _
" Display, 18-Character, A/N
L.C. 4001
.-LC. 4049
“1.C. 6184, Anode Driver
~ 1.C. 7180, Cathods Driver
Axial Cap, 10 ufd, 20v, +20%
Axial Cap, 0.01pfd, 50v, +80, -20%.
Zener, 1N4740A, 10v, 1w
~ 9-pin Header, Rt. Anglo
6-pin Header, Rt. Angle
28-pin Header, Rt. Angle
Resistor, 18KQ, 1/4w, 5%

Resistor, 8.2KQ, 1/2w, 5%

Resistor, 10KQ, 1/2w, 5%

Support, Display
PCB Label
Cover, Display




Pinout Table
used on Master Display Board, p/n D-12232-1 or -2

R G]ass "-S]'gnall R Il R T AN

2 2 |SegmentA|| 23 | 25 |Strobe 12 48 cut

3 3 |SegmentdJ 286 cut 32 | 49 | Strobe8 72 . eut

4 4 |SegmentB|| 24 [ 27 |Strobe12 || 50 cut 73 cut

5 5 |Strobe 18 28 cut 51 cut 74 cut

& 6 |SegmentK 29 cut 52 cut 41 | 75 |[Strobe3

7 7 |Strobe 18 30 cut 33 | 53 | Strobe 7 76 cut

8 8 |SegmentH!| 25 | 31 |Strobe 11 54 cut - 42 | 77 |Strobe 3
9 9 SegmentF a2 cut 34 | 55 | Strobe 7 78 ocut

10 10 |SegmentM|! 26 33 | Strobe 11 56 cut 43 79 | Strobe 2

11 11 -|Strobe 15 34 cut 35 | 57 | Stroba6 4 | 80 |Comma

12 12 |SegmentC 35 cut 58 cut 45 | 81 [Strobe2

13 13 |Strobe 15 36 cut 59 cut 46 82 |SegmentP

14 14 N/C 27 | 37 |!Stroba 10 60 cut 47 | 83 |SegmentR

15 15 |Strobe 14 38 cut 36 | 61 |Strobas || 48 84 |SegmentE]

16 16 [Dot 28 39 | Strobe 10 62 cut 49 85 | Strobe 1

17 | 17 |Strobs 14 40 cut 37 | 63 | Strobe5s 50 | 88 |SegmentN

18 18 |Segment D 41 | Strobe 9 64 cut 51 87 | Strobe 1

19 19 |Strobe 13 42 cut 38 | 65 | Strobes 52 88 | Segment

20 20 Dot - 30 43 | Strobe 9 66 cut || 53 89 |-100V dc

21 21 |Strobe 13 44 cut 67 cut

22 1 22 N/C 45 cut 68 cut

: 23 cut 46 cut 29 69 |Strobe 4

t16-Character Display Glass
p/n 5670-12308-00
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System 11C CPU Board

p/n D-11883-576
Part Number  Ckt Designator Description Part Number  Ckt Designator Desciiption
5764-12206-00 Bara PC Board 5012-09037-00  R113, R116, R119, Resistor, 0.402, 5%, 3w, Wire-Wnd.
5281-09308-00 U16 IC, Octal Bus Xcvr, 74L5245 R122, R125, R128,
5430-08972-00 10, U38, U41, IC, PIA, MCE820/6821 R131, R134
W4z, U51, US4 5010-08993-00  R36-R51, R95, ARS8, Resistor, 680, 5%, 1/2w, C. F.
5340-10139-00 U25 IC, 2K x 8 CMOS Sttic RAM R101, F|104 R107, R110
£280-08010-00 U4 IC, 4-16 Docoder, 74154 5012-10860-00  RE2-A8Y Resistor, 2703, 5%, 2w, C.F.
5281-09246-00 2 IC, 2-4 Decoder, 74LS138 5010-10003-00  R62, RE3 Reslistor, 3900, 5%, 1/4w, C, F.
507509406-00 ZR3-ZR8 Diode, Zener, 6.2v, D.5w 50101017100  R67 Resistor, 560, 5%, 1/4w, C.F.
5164-10998-00 (42-Q49 Transistor, NPN, 2N5550, TO-02 5010-10170-00  Re9 Rasistor, 470, 5%, 1/4w, C. F.
5431-08449-00 U43 IC, Timer, MC1455 5010-09160-00 R59, R61, W12, Wia Rasistor, 2200}, 5%, 14w, G, F.
5310-09235.00  U2a IC, 14-b Counter, 4020 5010-09418-00  R33, R34, R71-R78, Resistor, 4700, 5%, 1idw, C. F.
52810974300 U&2 IC, Quad 2-Input AND, 74L.S08 R135-R137
5281-09247-00 14 iC, Quad 2- -Input NOR, 74L502 5010-10631-00  R111, R114, R1 17,  Resistor, 1.2K0, 5%, 1/2w, C. F.
5281-00235-00 U35 iC, Triple 3-Input NAND, 741 S10 R120, R123, R1286,
5280-09013-00 U36 IC, Hox Inverter, 7404 R129, R132
5281-00493-00 U321, U34 K, Quad 2-Input NAND, 741500 5019-09783-00 SR18 © SIP, 9R, 10-pin, 6.8K13, .125wW/R, 5%
5281-10014-00 U33 IC, Dug) 4-Input NAND, 741520 5018-09362-00  SR3, SR15,SR17,  SIP, 9R_ 10-pin, 4.7K0, .125wR, 5%
§281-09486-00 U28 IC, Octal D Flip-flop, 7418374 SR19, SR20
5281-00745-00 Ua7 IC, 3-8 Decoder, 74L5138 5019-03808-00  SR4, SRS, SR11 $IP, 8R, 10-pin, 56011, .125wR, 5%
5281-09867-00 U114, U13, L40 IC, Octal Butfar, 74LS244 5019-09785-00 SR16 SIP, 8R, 10-pin, 2.2K0, .125w/A, 5%
5280-08973-00 LM7-U20,U52,US3  IC, Quad 2-Input AND, 7408 5018-10472.00 SR14 SIP, 9R, 10-pin, 3.3K0, 125w/, 5%
5280-08974-00 - USS5, US55 IC, Hox Invarter, 7406 5019-05660-00 SRS SIP, 9R, 10-pin, 1.0K03, .125w/R, 5%
53100915500  U30, U39 IC, Quad 2-Input NAND, MC14011 ‘5019-09780-00 SRS, SR10 SIP, 4R, 8-pin, 1K0, 5%
5280-0B948-00  U45, US0 IC, Quad 2-input NOR, 7402 5019-087686-00 SR2 SIP, 5R, 6-pin, 4.7K0, .125wR, 5%
5280-09309-00  U49 1C, Hex Bufier, 7407 5019-06792-00  SAS5, SR7 SIP, 9R, 10-pin, 2.7KR,.125w/R, 5%
5671-08018-00 LED?-LED3 LED, Red, Display 5060-10396-00  SRCt- SRCS, SIP, 8R, 8C,10-pin, 4.7KSt & 470pid
5521-10506-00 CR1 Oscillator, 4 MHz SRC7 - SACY _
5162-08076-00  QS51, 53, Q55, Q57, Transistor, NPN Darl. 2N64z27, 5043-08980-00  C18, C19,C21, C31, Capecitor, 0.01 uld, 50v(+80,-20%), Axial
59, O61, Q63, Q65 TO-92 €32, C49-C56, C54,
-5181-08978-00  Q52, Q54, Q56, Q58, Transistor, PNP, TIP42, TO-220 + 43 Bypass, marked B
Q60, Q62, Q64, Q66 5043-09845-00  C22, C23, C25,C27, Capacitor, 1K pkd, 50v{£20%), Axial
5162-09410-00 0Q6-09, Q14-Q17,  Transistor, NPN, TIP122, TO-220 © C28
Q22-Q25, Q30-Q23, . 5043-08996-00  C70-75,C77,C78  Capacitor, 0.1 pfd, 50v{120%), Axlal :
Q69, 71, Q73, Q75, 5040-10974-00 24, C26,C29 Capacitor, 100 ufd, Electr,, + 25¢(+50,-10%),
Q77, Q79, Q80-QB7 . Axial
5160-08938-00 Q2-Q5, Q10-Q13,  Transistor, NPN, 2N4401, TO-82 5045-09796-00  C60-CE7 Cepacitor, 0.1 pfd, Polycarbonate Rad.,
e Q21, Q26-Q29, 100v(£10%)
Q84- Q28, G41, 087, Q68, 5043-08085-00  C33-C40, C6B, C68, Capacitor, 470 pid, S0v(20%), Axlal
Qre, @72, Q74, Q76, Q78 76
5160-10269-00 Q40 Transistor, NPN, 2N3904, TO-92 5040-09545-00 30 Capacitor, 22 pfd, Electr., 10v{+50,-10%)
5190-08016-00  Q39, Q50 Transistor, PNP, 2N4403, TO-92 Axial
5130-09014-00  S1.58 SCH, 30v, 0.8A, 2N5060 5041-08031-00 C58 Capacitor, 1 ufd, Tant,, 25v(£20%), Axia!
5070-06258-00 D3-D1§ Dioda, 1N4001 5043-09030-00 C57 Capacitor, 0.047 pfd, 50v(120%), Axial
5070-08919-00 2 Diode, 1N4148, 150mA §551-09822-00 L1403 Inductor, 4.7 uH, 3A
5070-09266-00 D1 Dioda, 1N5817, 1.0A 5641-09312-00} SW1 Switch, Pushbution, DPDT, 100y, 5A
5075-08018-00 2R Diode, Zener, 1NS296A, 6.8v, 0.5w 5641-09653-00)
5075-08080-00  ZI2 Dioda, Zener, 1N5990, 3.9v, 0.5 5880-0902200 Bt-B3 Battery, Alkaline, 1.5v, AA
5010-08092-00  R94, R97,R100,  Resistor, 560R, 5%, 1/4w, C. F. 5081-09021-00 Battory Holder, #171
R103, R106, R109 : 5700-10176-00 IC Socket, 28 pin
5010-0003900  R56 Resistor, 160, 5%, 1/4w, C. F. a)A-5343-576-1 U26 IC, Gama ROM 2, 27256
5010-09534-00 W1, W2, W4, W5, Resistor, 00, 5%, t/4w, C. F. bJA-5343-576-2 U27 IC, Game ROM 1, 27256
W7, W11, W14, W16 5700-08045-00 I3 Socket, 40 pin
5010-08991-00 R21, R32, R52 Resistor, 4.7K€Y, 5%, 174w, C. F. a)5400-09150-00 U15 IC, pProcessor, 6802
R55, R68, R92, R146 5824-00248-00  TP1,TP2 Tast Point
5010-09358-00 RS54, A57, A58, A4, Resistor, 1.0KQ, 5%, 1/4w, C. F, 20-9229 Themmal Compound
R56, R138-R145 5580-08994-01 K1 Relay, 4-pols, 400, &v
5010-09113-00 R79 Resistor, 33Kq1, 5%, 174w, C. F. 57911086209 11, 142, 1J4-1J8,  Connacior, 8 pin (Hdr)
5010-08083-00  R70, 80 Resistor, 3.3Ks, 5%, 1/4w, C. F. 1WNO-1J12, 1317-1119
5010-08034-00 R53, R6D, A65, R90  Resistor, 10K0Q, 5%, 1/4w, C. F. 5791-10862-04  1J13, 1J14 Connector, 4 pin (Hdr)
5010-09086-00 R81 Resistor, £.8K£}, 5%, /4w, C. F. 5791-10862-12 143 Connector, 12 pin (Hdr}
5010-08997-00  R23, R24, R91, R93, Resistor, 2.7KG, 5%, 1/4w, C.F. 5791-10850-00  1J22 Conrector, 26 pin Ribbon {Hdr)
R96, Rag, R102, R105, 5791-00437-00 1421 Connector, 20 pin Ribbon (Hdr)
A108, R112, R115, R118, 20-9491- W18, W19 Bus Wira, Jumper
R121, R124, R127, R130, R133
Noles...

1. For Schematic, rafer to drawing #16-5010.
2. ltems 56 and 58 {resistors) must be mounted 1/8" above PCB surface,
3. Standard Jumper: W1, W2, W4, W5, W7, W11, W14, W16
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Backbox Interconnect Board

p/n D-12313-576
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Part Number Ckt Designator Description
5768-12332-00 Master Interconnect PCB
5010-09534-00 W10 - W13 Resistor, 00
5012-12238-00 R14, R15 Resistor, 3.3K(}, 5w, 10%
5012-12337-00 R13 Resistor, 1.5KQ, 5w, 10%
5012-10023-00 A3, R4, R6 Resistor, 4€2, 5w, 10%

5012-12188-00
5490-10892-00

R1, R2, R5, R7-R9
U1-U3

Resistor, 30, 5w, 10%
Opto Isolator 4N25

5731-09651-00  F1-F4 Fuse, 5A.S.B., 250v
5733-12060-01 Fuse Holder, F1-F4 .
5791-10862-03 J2,J16 Connector, 3-pin Hdr Sq Pin
5791-10862-07 J9 Connector, 7-pin Hdr Sq Pin
5791-10862-09 J6 Connector, 9-pin Hdr Sq Pin
5791-10862-10 J7,410, J20 Connector, 10-pin Hdr Sq Pin
5791-10862-12  J5,J18 Connector, 12-pin Hdr S¢ Pin
5791-10862-15 J8 Connector, 15-pin Hdr Sq Pin
5791-10862-16  J4,J11,J12,J19  Connector, 16-pin Hdr Sq Pin
5791-10862-18 J1,43,J14 Connector, 18-pin Hdr Sq Pin

16-8850-291 PCR Label
Lamp Beards
Backbox Relay Board o -
(Solenoid 10 & 11 Gen. Illum) Lamp Board (“5-L")
p/n C-11998-1 p/n C-13362

Part Number Description Part Number Description
5768-12243-00 Lamp PCB 5768-12585-00 Lamp PCB
5070-09054-00 Diode, 1N4004, 1.0 A. (D1) 24-8767 Twist Lamp Socket
5§580-09555-01 Relay, 24vdc, 30A, {K1) 24-8768 Buib #555 (6.3V, 0.25A.)
5010-09534-00 Resistor 002 (Wi, W2) 5070-09054-00 ‘Diode, 1N4004, 1.0 A,
5791-12273-02 Header, 2-pin Sgpost (J1) 5791-10871-07 Connector, 7-pin Sq post
5791-12273-07 {J2) ; o

Header, 7-pin Sq post
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5791-10871-05

- Lamp Boards (continued)

Lamp Board (“3-C”)
p/n C-13425
- Part Number Description
5768-12597-00 Lamp PCB
24-8767 Twist Lamp Socket
24.8768 Bulb #555 (6.3V, 0.25A.)
5070-09054-00 Diode, 1N4004, 1.0 A,

Connector, 5-pin Sq post

Lamp Board (“3-L”)
p/n C-12709
Part Number Description
5768-12409-00 Lamp PCB
24-8767 Twist Lamp Socket
24.8768 Bulb #555 6.3V, 0.25A.)
5070-09054-00 Diode, 1N4004, 1.0 A,

5791-10871-05

Connector, 5-pin Sq post

Lamp Board (“20 + 3 x “F”)

p/n C-13374
Part Number Description
5768-12591-00 Lamp PCB
24-8767 Twist Lamp Socket
24-8768 Bulb #555 (6.3V, 0.25A.)

5070-09054-00
5791-10871-12

Diode, 1N4004, 1.0 A.
Connector, 12-pin Sq post

Lamp Board (“1”)
p/n B-12224
Part Number Dascription
5768-12312-00 Lamp PCB
24-8767 Twist Lamp Socket
24-8768 Bulb #5855 (6.3V, 0.25A.)

5070-09054-00

Diode, 1N4004, 1.0 A.

Lamp Board (“3-T")
p/n C-12000
Part Number Description
5768-12245-00 Lamp PCB
24-8767 Twist Lamp Socket
24-8768 Bulb #555 (6.3V, 0.25A.)
5070-09054-00 Diode, 1N4004, 1.0 A,

5791-10871-05

Connector, 5-pin Sq post

Lamp Board (“3-R”)
p/n C-13361
Part Number Description
5768-12584-00 Lamp PCB
24-8767 Twist Lamp Socket
24-8768 ‘Builb #555 (6.3V, 0.25A.)
5070-09054-00 Diode, 1N4004, 1.0 A,

5791-10871-05

Connector, 5-pin Sq post

Lamp Board (“F”)
p/n C-13375
Part Number Description
5768-12502-00 Lamp PCB
24-8803 Twist Lamp Socket
24-8802 Bulb #3906 (13V, 0.68A.)

5791-10871-02

Connector, 2-pin Sq post

Lamp Board (“8-D"”)
p/n C-13537
Part Numbey .Description
5§768-12613-00 Lamp PCB
24-8767 Twist Lamp Socket
24-8768 Bulb #5565 (6.3V, 0.25A.)
5070-09054-00 Diode, 1N4004, 1.0 A.

5791-10871-11

Connector, 11-pin 8q post




Lower Right Flipper Assy
p/n C-11626-R-3

(5) (292D

ONO
'°—2 f

L, @
@
15 3
” ‘ DE
e 8
13 5
12 10
item Part Number Description item Part Number  Description
1 HW-30018-6 Wire, 18 AWG, Blue g) B-10657-R Flipper Crank Assy, R,
2 03-7520-2 Ty-Wrap, Nylon 1.) 01-8073-R Flipper Crank, R.
3 20-6516 Speednut, Tinnerman 2) 1741037 Crank Washer
4 5045-12098-00  Capacitor, 2.2 uFd, 250V, 20 3.) 010-01066-18  Cap Screw,10-32x1-1/8
5 AM-21-06 Sleeve, Vinyl (Cap. leads) 4.) 4410-01127-00 Nut, 10-32 Hex Hd.
6 4010-01066-06  Cap Screw, 10-32 x 3/8, SH 5.} 4700-00107-00  Washer, 5/8 0.d.x13/64
7 4701-00004-00  Lockwasher, #10 Split i.d. x 12ga.
- 8 A-12111 Flipper Stop Assembly 6.} 4701-00004-00 Lockwasher, #10 Split
9 FL-1t630 Flipper Coil (Red) 7.) RM-23-06 Tubing, H. 8. 1/4 DWP
10 4006-01017-04  Mach. Screw, 6-32 x 1/4 14 236577 Bumper Plug
11 01-7695 Solenoid Bracket 15 03-7568 Flipper Bushing
12 10-378 Coil Plunger Spring 16 4006-01005-06 Mach. Screw, 6-32 x 3/8
13  B-10855-R Crank Link Assembly, Right 17  4406-01117-00 Nut, 6-32 Hex.
a) 02-4179 Link Spacer Bushing 18 C-11627-R Flipper Base Assy, R.-
b) 4010-01086-14  Cap Scrow, 10-32 x 7/8, SH 19 08-14G Insulating Blade
c) 4700-00023-00 Washer, 5/8 x13/64 x16ga. 20 4105-01019-10 Sh. Metal Screw, #5 x 5/8
d) 4701-00004-00  Lockwasher, #10 Split 21  4701-00002-00 Lockwasher, #6 Spiit
e) 4410-01132-00  Nut, 10-32 ESNA 22 23-6622 Tape, Double-sided
f) A-10656** Flipper Link Assembly 23 03-7811 End of Stroke (ECS) Sw
1) 02-4219 Coil Plunger :
2.) 20-9370-1 Spring Pin, 5/32 dia. x 7/16
3.) 03-8050-1 Flipper Link ** Also See Separate Diagram
Associated Paris:.  20-9250-5 Flipper Arm on Shaft
23-6519-4 Red Rubber Ring

Flipper Link Assembly

p/n A-10656
@D D) [items listed refer to items listed for C-11626-R-3]
| ] ltem Part No, Description
’ .
O O 13 f1.) 024219 Coil Plunger
_ 13 f}2.) - 20.9370-1 = Spring Pin, 5/32 dia. x 7/16 -
- 13 f}3) 03-805041 " Flipper Link SRR
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Lower Left thper Assembly
p/n C-11626-L-3

[Parts listed replace same items of C-11626-R-3]

ltem  Part No. Deseription

13 B-10655-L Crank Link Assembly, Left
g) B-10657-L Flipper Crank Assembly, L

. 1) 01-8073-L Flipper Crank, Left

18 C-11627-L Flipper Base Assembly, L

Flipper Assembly Notes...

1. Each Flipper Assembly on the Lower Playfield is mounted beneath the playfield, in conjunction with the

plastic Flipper Paddle and Shaft (20-9250-5) and flipper Rubber (23-6518-4) on the upper side of the playfield.
2. The tip of the EOS Switch must travel 0.0150 (+.010, - .000) inch, before the contacts fully open, with the
fipper in the actuated position, The EOS Switch contacts must have a gap of 0.062 (+ 015) inch. Adjustment
of the EOS Switch must be made at a minimum distance of 0.25 inch from the switch body )
All moving elements of the assembly must operate freely, with no evidence of binding.
The large end of the Ceil Plunger Spring (item 12) must fit within the four lugs of the Solenoid Bracket.
For cail replacoment, remove the Solenoid Bracket (item 1 1) to prevent screw damage.
Use Loctite™ 242 when reattaching screws to the Flipper Stop Assembly, the Solenoid Bracket, and the
Flipper Bushing. '
When replacing the Bumper Plug {ltem 14) to restore proper flipper operation, readjust the flipper paddle
and shaft position. :
8. Solid color blue wire connects to the banded end of each diode, mounted on the connector end of the

Flipper Coil (item 9). Trace color wire connects to the unbanded end of the diede.

e

~

Upper Right Flipper Assy
p/n C-13723
[Parts listed replace same items of C-11626-R-3]

o item Part No. Description
18) (19 @)(4) (20 13 B-13725 Crank Link Assembly
a) 02-4179 Link Spacer Bushing

f) A-13722 ‘Flipper Link Assembly

00 [P0 /@ 1.) 02-4453 Coil Plunger
__——- _ T 9\/@ 2) 20-9370-1 Spring Pin, 5/32 dia. x 7/16
3
6
8

3.) 03-8050-1 Flipper Link

15 i) [ E Yy 20 4105-0100-20 Sh. Metal Screw, #5 x 1-1/4
24 01-3670 Switch Plate-Curve

7, 25 SW-1A-183  Flipper Switch
26 HW-30018-64 Wire, 18 AWG, Blue-Yellow

< > 27 - 16-8587-1019-1Plunger Label
13 [5) b © -
Assoclated Parts:.
27) (12 10) (11) (%){1) (28 o
. _ 20-9250 Flipper Atm on Shaft
23-6519 Red Rubber Ring
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Kicker Arm (Slingshot) Assembly
p/n B-12665
(Left & Right)

Item Part Number Description

1 12-6227 Clip, Hairpin
2 A-12664 _Kicker Crank Assembly -
3 A-5103 - Coil Plunger Assembly
a) 02-2384 Coil Plunger
b) 20-8716-5 Roll Pin, 1/8 x 7/16
c) 03-8085 . Armature Link :
4 4700-00030-00 Flatwasher,17/64 x 1/2 x 15ga.
5 A-5653 Mounting Bracket Assembly
Assoclated Parts for Left Kicker Associated Parts for Right Kicker
Part Number _ Desecription Part Number Description
B-9362-L-1 Coil & Bracket Assembly B-9362-R-1 Coil & Bracket Assembly
B-7572-1 Bracket & Stop Assembly B-7572-1 Bracket & Stop Assembly
01-8-508-S Coil Retaining Bracket 01-8-508-S Coil Retaining Bracket
4006-01017-06 Mach. Screw, 6-32 x 3/8 4006-01017-068 Mach. Screw, 6-32x3/8
4406-01119-00 Nut, 6-32 ESN 4406-01118-00 Nut, 6-32 ESN '
AE-23-800 Coil Assembly AE-23-800 - - Coil Assembly
03-7066 Coil Tubing 03-7066 Cail Tubing
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Ball Trough Switches

5070-06258-00 01-8652  5647-12073-00
Diode Bracket Microswitch

5647-09957-00 A-8645-45
Microswitch Sw Wire & Brkt
A-5844-45
Sw Wire & Brkt

A-8843
Mounting Plate

5647-09957-00 RM-21-03

A-5844-44
Sw Wire & Brkt Microswitch Tubing
Ball Trough Switches
(Viewed from underside of playfield to show locations)
Part Numbar Description - Part Number  Description
B-8925 Ball Trough Switch Plate Assy 5070-06258-00  Diode, 1N4001, 1.0A.
A-5844-44 Switch Wire & Bracket Assy 5825-06522-00  Solder Lug-Flat, #6
A-5844-45 Switch Wire & Bracket Assy RM-21-03 Insulating Tubing, #10 x 1.75
A-8924 Bracket & Mounting Plate Assy A-11680 Ball Trough Switch, Right
5647-09957-00 uswitch; Cntr & L Ball Trough - 5647-12073-08  Submin. Switch .
4004-01003-10 Mach. Screw, 4-40 x 5/8 5070-06258-00  Diode, 1N4001, 1.0A.
4005-01005-02 Mach. Screw, 5-40 x 1/8 A-8645 Switch Wire & Bracket Assy
Knacker Assembly
p/n B-10686-1
Htem  Part Number Description .
1 A-5387 Coil Plunger Assembly
a} 02-2653 Coil Plunger :
b) 03-6013 Ball Arm Ext.

2 B-7409-2 Mig. Bracket Assembly
3 AE-23-800 Coil Sub-Assembly

4 01-8-508-T  Cail Retaining Bracket
5 23-6420 Rubber Grommaet

6 4008-01017-06 Mach. Screw, 8/32 x 3/8
7 H-11835 Knocker Cable.

) 03-7067-5 Cail Tubing

©
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@
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Ball Shoater Lane Feeder
p/n C-9638

lem Part Number

12-6227
A-8247

10-362
A-6949-L
A-8050-1

a) 02-3407-2

b) 20-8716-5

c) 03-8085
12-6227
4700-00030-00
4700-00103-00
9 A8268

QW =

o~d;

Description

Hair Pin Clip

Eject Cam Assembly

Ejector Spring (Plain)

Spring Plate Assembly

Coil Plunger Assy, 2-1/8

Coil Plunger, 2-1/8

Roll Pin, 1/8 x 71186

Armature Link

Hair Pin Clip

Flatwasher, 17/64x1/2x15ga.
Flatwasher, 17/64 x1/2x 28ga.
Mounting Bracket Assembly

Associated Parts

B-9362-L-1
B-7572-1
01-8-508-S
4006-01017-06
4406-01119-00
AE-23-800
03-7066

Outhele Kicker Assembly
- p/n B-8039-2

Rem Part Number

1 A-6378
2 A-8335
a) 02-2364
b) 20-8716-5
c) 01-4251
3 03-7066
4 A-6889
5 A-8038
6
7

AE-23-800
03-7176-1

8 10-101-4
g 20-8712-25
10 4006-01003-03 -

Coil & Bracket Assembly
Bracket & Stop Assembly
Coil Retaining Bracket .
Mach. Screw, 6-32 x 3/8
Nut, 6-32 ESN

Coil Assembly

Coil Tubing

Description

Mounting Plate Assembly
Coil Plunger Assembly
Coil Plunger

Roll Pin, 1/8 x 7/16
Ball Return Link

Coil Tubing

Kicker Lever Assy

Coil Stop Assembly
Coit Assembly

Striker Ring
Spring-Reset

"E" Ring, 1/4" Shaft

Mach. Screw, 6-32 x 3/16 -




Jet Bumper Assembly
p/n B-9414-1

Htem Part Number

A-4754
03-6009-A5
03-8035-1
03-7443-5
10-7
A-11199
03-8254-9

NS WON =

Jet Beempe}r Coil Assembly
p/n B-9415-1

lem Part Number

B-7417
01-1747
01-5492
01-5493
02-3406-1
10-326
AE-23-809
4006-01017-04
03-7066

OO~ hAE N -

- m(m)hw

B-12030-2
= B-12029-2

SW-11A-37
01-1168
01-3670
03-7395
4005-01051-12
4405-01117-00

5070-06258-00

AE-
23-800
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Description

Bumper Ring Assembly
Bumper Base - White
Bumper Wafer - Blue
Bumper Body - White

Spring - Jet Bumper

Socket & Bulb

Jet Bumper Cap - Trans. Red

Description

Bracket & Stop Assemnbly
Coil Retaining Bracket
Armature Link, Steel
Armature Link, Bakelite
Coil Plunger

Armature Spring

Coil Assembly :
Mach. Screw, 6-32x 1/4

Coll Tubing

Assoclated Parts.

Jet Bumper Sw & Diode

Jet Bumper Sw & Brkt. Assy
Jet Bumiper Swiich Assy
Mounting Brkt., Bumper Sw
Switch Plate - Curved
Switch Actuator

Mach. Screw, 5-40 x 3/4
Nut, 5-40 Hex.

Diode, 1N4001, 1.0A.




3-Bank Drop Target Assembly
p/n C-11223-1

ftem Part Number Description

1 03-8036 Target, Plain

2 B-13271 3-Bark Tgt Sub-Assy

3 10-364 Spring - Extension

4 C-13205 3- Bnk. Drop Tgt. Opto Bd.

5 20-8712-18 “E” Ring, 3/16" Shatt

6 20-8712-25 “E" Ring, 1/4" Shaft

7 10-392 Spring-Compression

8 4408-01119-00 Nut, 8-32 ESN

9 A-11397 Stop Bracket Assy

0 AE-26-1200  Coil Assembly
Associlated Paris:.

31-1463-576-2 3-Bank Drop Target Decals

FEE r o e A RQLLE Ra AM 6358 ‘,, i R i RS *,,‘ ,ﬁv\: SRR

ltem Part Number Description

11
12
a)
b)
<)
13
14
15
16

17

18

01-8413 Bracket Coil Mounting
A-11389 Plunger & Reset Plt Assy
02-3972-1 Piunger

01-8408 Reset Plate, 3-Bank

4410-01132-00 Nut, 10-32 ESN

03-7066-4 Coil Tubing

4700-00016-00 Flatwasher, 3/16 x 7/16 x 17 ga.
4008-01016-10 Mach. Screw, 8-32 x 5/8
4700-00072-00 Flatwasher, 17/64 x 1/2 x 21 ga.
23-6626 Rubber Grommet
4408-01128-00 Nut, 8-32 KEPS




3-Bank Drop Target Opto Board
p/n C-13205

- N

e e e

M

J2 Qo
0nnon 54 = Not Installed

7 doomnof
Part Number  CkiDesignation  Description
5768-12546-00 3-Bank Opto Board
5490-10159-00 Opto 1-Opto3  Opto Interruptor, MDL, S/G
5010-08930-00 R1,R3,R5 Resistor, 470 Q, 1/2w, 5%, C.F.
5010-09162-00 RS Resistor, 100KQ, 1/4w, 5%, C.F.
5010-09324-00 R2, R4, R6 Resistor, 27KQ, 1/4w, 5%, C.F.
5010-09324-00 R2,R4,R6 Resistor, 27KQ, 1/4w, 5%, C.F.
5010-08773-00 RY9-R1 Resistor, 18KQ, 1/4w, 5%, C.F.
5043-08880-00 B - Capagcitor, .01pfd., 480 -20%
5370-12272-00 N 1.C., Quad. Comp., LM339
5791-10869-04 J2 Connector, 4-Pin R/A Sq. Pin
5791-10868-07 J1 Connector, 7-Pin R/A Sq. Pin
5070-09054-00 D1-D3 Diode, 1N4004, 1.0A

Standup Targets

item Part Number  Description

1 B-11696-1 Standup Target - Biue
1 B-11696-4 Standup Target - Red
1 B-11696-5 Standup Target - White




Item Part Number

P RN ASOO~IONAWMD =

A-13487
A-13669
B-13668
C-13337
C-13489
C-13702
H-13548
01-9601
03-8149-9
03-8378
07-6688-22N

31-1006-576-1
31-1557-576-1

Upper Plastic Ramp
p/n R-13510

Description

Switch Gate Assembly
Bracket Sw Gate Assembly
Ball Guide Ramp Assembly
Single Flashlamp Assembly
Upper Diverter Assembly
Playfield Plastic Assembly

. Ramp Cable

Ramp Flap

Mini Dome-Trans. Red
Plastic Ramp

Rivet, 5/16 x 7/32
Playtield Plastic -
Ramp Decal

31-1557-576-2 Ramp Decal

Lower Metal Ramp

p/n C-13470

ltem Part Number Description

1 C-13469 Ramp Welded Assembly
‘a) 01-9562 Ramp Floor

b) 01-9564 Ramp Bracket

c) 01-9563 Ramp Bracket

2 01-9045 Ramp Fiap

3 07-6688-16N  Rivet, 1/8"x 1/8"

4 20-9284 Spade Bolt

5 07-6700 Pop Rivet

Hem Part Number

15
16
17
18
19
20
21
22
23
24
25
26
27
28

31-1557-576-3
31-1557-576-4
31-1558-576-1

31-1558-576-2
31-1558-576-3
31-1558-576-5
4006-01003-08
4106-01004-06
4106-01019-08
4404-01119-00
4406-01119-00
4700-00003-00
4700-00005-00
4700-00011-00

Description

Ramp Decal

Ramp Decal

Ramp Decal

Ramp Decal

Ramp Decal

Ramp Decati

Mach. Screw, 6-32 x 1/2

Sh. Metal Screw, #6 x 3/8

Sh. Metal Screw, #6 x 1/2
Nut, 4-40 ESN

Nut, 6-32 ESN

Flatwasher, 1/8 x 9/32 x 21ga.
Flatwasher, 9/64 x 7/16 x 21ga.
Flatwasher, 11/64 x 7/16 x ga.

Top Metal Ramp
p/n C-13468
tern Part Number Description
1 01-8558 Ramp Floor
2 01-9559 Ramp Wall Outer
3 01-9560 Ramp Wali Inner
4 01-9561

Strap Mounting
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Upper Diverter Assembly

p/n C-13489
H — i Position

‘ Closed
0 Position

ftem  Part Number Description
1 AE-23-800 Coil Assembly
2 C-13450 Bracket Assembly
3 B-13488 Solenoid Bracket Assy
4 01-8-508-S Solenoid Bracket
5 10-303 Master Spring
6 A-13491 Drive Arm Assembly
7 C-13432 Gate Diverter
8 02-4241 Plunger Coil
9 10-389 Gate Mechanism Spring
10 01-9588 Drive Link
1 23-6577 Plug Bumper, 5/8" D.
12 10-320 Spring Extension
13 20-8712-43 “E” Ring, 7/16" Shaft
14 20-8712-25 “E” Ring, 1/4” Shaft
15 20-8712-18 “E" Ring, 3/16" Shaft
16 4700-00073-00 Flatwasher, 9/32 x 1/2 x 21ga.
17 20-8716-2 Roll Pin, 3/32 x 5/8
18 20-8716-6 Roll Pin, 1/8 x 7/16
19 4008-01017-06 Mach. Screw, #8-32 x 3/8
20 4006-01003-06 Mach. Screw, #6-32 x 3/8 .
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Ball Popper Assembly

p/n D-11335-2
tem  Part Number Description
7
/////// /é 1 03-8053 Ball Popper Cap
. - — 2 A-11657 Switch Assembly
—— a) A-11658 Switch & Diode Assy
- b} 01-3670-1 Switch Plate
c) 4205-010186-14 Wood Screw, #5x7/8 .
3 20-9314-7 Dowel Pin, 3/32 x 1/2
4 AE-23-800 Coil Agsembly .
5 A-11721 Bracket Assembly -
8 10-135 Spring :
7 A-11336 Armature Assembly
8 23-8420 Rubber Grommet
9 4008-01017-05 - Mach. Screw, 8-32 x 5/16
10 B-11631 Ball Popper Brackst Assy
1 03-7067 Coil Tubing '
12 16-8850-200 Labsel

High Current &ﬂwréssembiy

p/n C-13509

Item

= O o~dH G~ WOHND—

HOD¥WOoO OO
| At |
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=

siO¥ODOD0ON

Part Number

5768-12609-00
4703-00015-00
4404-01117-00
4004-01005-06
5705-09199-00
5010-09361-00
5070-09054-00
'5191-12179-00
5791-10862-05
5791-10862-06

R1
D1
)
J2
Ji

Description

Bare PC Board
Lockwasher #4, External
Nut, 4-40 Hex .

Mach. Screw, 4-40 x 3/8
Heatsink

Resistor, 2208, 1/2w, 5%
Diode, 1N4004, 1.0 A.
Transistor, TIP 36C PNP -
Connector, 5-pin Hdr
Connector, 6-pin Hdr.
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Diverter Assembly
p/n B-13496

3

Hem Part Number Description
1 B-13493 Mounting Bracket Asgy
2  AE-24-900 Coil Assembly
3 A-10821- Flipper Stop Bracket Assy
4 03-7066 Coil Tubing
§ 01-8413 Bracket Coil Tubing
6 4010-01008-08 Mach. Screw, 10-32 x 3/8
7 4701-00004-00 Lockwasher, #10 Split
Assoclated Parts
8  A-13494 Divetter Shaft & Paddle
a) 02-4444 Shaft
b) 03-8388 Diverter
c) 20-8716-1 Roll Pin, 3/32 x 1/2
d) 20-8712-25 "E"-Ring, 1/4" Shaft
9  A-13278 Plunger Assembly
a) 02-4241 Coil Plunger
b) 10-389 Spring
c) 20-8712-43 "E"-Ring, 7/16" Shaft
d) 20-8716-5 Roll Pin, 1/8 x 7116
10 A-13279 Drive Arm Assembly

Magnet Assembly

p/n B-13520

l _ @ hem Part Number Description

— .
A-13500 Magnet Mounting Bracket
02-4446 Magnet Red
B-13522 Magnet Coil

4423-01135-00 Jam Nut, 7/16-20
4701-00007-00 Lockwasher, 7/16* (Split)
4705-00003-00 Spring Washer, 1/4 x 1/2 x 38ga.

!
—=
DW=

i

T ROLLERGAMES 83



LOCK Kickback Assy

p/n B-13497

® @ (513
tem Part Number

o [i k

A-13270
A-13498
01-8-508-T
10-135
01-9597
23-6420
AE-23-800

® |
i
4008-01017-04

\ ® q
03-7067

To
10 4008-01017-06
@ G 11 4408-01119-00

OO UTHWN

Description

Bell Armature

Mounting Bracket Assy
Solenoid Bracket
Solenoid Spring

Base Plate

Rubber Grommet

Coil Assembly

Mach. Screw, #8-32 x 1/4
Coil Tubing

Mach. Screw, #8-32 x 3/8

. Nut, #8-32 ESN

Upper Left Kickback Assy

p/n B-13499

l_rtem Part Number

A-6306-2
01-9595-1
01-8-508-T
10-135
23-6420
AE-24-900
4008-01017-04
03-7067-5

L

O~ bhsLND -

—®
-—@

Description

Bell Armature Assembly .
Kicker Mounting Bracket
Solenoid Bracket
Solenoid Spring

Rubber Grommet

Coil Assembly

Mach. Screw, #8-32x 1/4
Coil Tubing




Left Outlane Kickback Assy
p/n B-11873

@
56

tem Part Number

NN WN -

A-6306-2
B-7409-2
01-8-508-T
10-135
23-6420
AE-23-800
4008-01017-05
03-7067-5

Description

Bel Armature Assembly
Mounting Bracket Assy
Solenoid Bracket

Solenoid Spring

Rubber Grommet

Coil Assembly

Mach. Screw, #8-32 x 5/16
Coil Tubing

Two Switch Mounting Assy

itam

p/n B-13507 |
Part Number Description
A-13672 Two-Switch Assembly
C-13606 Two-Switch PCB
01-9709 Two-Switch Mounting Bridt.
4002-01005-08 Mach. Screw, #2-56 x 3/8

4701-00024-00
01-9528
4008-01003-03

{ ockwasher, #2 Split

Switch Mounting Bracket
Mach. Screw, 8-32 x 3/16




Coin Door Assembly

USA Door with decals, p/n C-13155-1
2-Chute Door - 09-17002-x  3-Chute Door - 08-17003-x (“x” is the country designator)

Itern  Part Number Description Quantity
1 27-1038 Button Cover 20r3
2 27-1041-1+54 Price Panel 2or3
3 27-1026-1+15  Coin Entry Plate 20r3
4 27-1018 Lock Assembly 1
5 2710611 Coin Return - Bezel 1
6 27-1062 Coin Return Flap 1
7 27-i021 Buiton Housing - 2-slot 1
27-1022 Button Housing - 3-skot 1 .
8 271111 Interlock Switch 1
9 27-1008-1 Coin Door, 2-Slot 1
27-1007-1 Coin Door , 3-Slot 1
10 27-1005 Coin Boor Frame 1
11 27-1003 M/C Screw, 6-32 x 3/16 4
12 27-1008 Diagnostic Switch 1
13 27-1101 M/C Screw, 4-40 x 1/4 2
14 27-1102 Bracket, Diagnostic Switch 1
16 27-1037 Buiton 2or3
16 -~ 27-1078 M/C Screw, 6-32 x 3/8 20r3
17 27-103%9 Conicat Spring 20r3
18 27-1079 Selftapping Screw, #5x 1/4 2
19 27-1077-1 Coinbox Cover 1
20 27-1066 Slam Switch 1
21 27-1067 M/C Screw, 4-40 x 1/2 2
2 . 27-1017 Nut (key) 1
23 27-1012 Locking Cam 1
24 27-1011 Locking Arm 2
25  27-1020 Washer 1
26  27-1018 Star Washer 1
27 27-1019 M/C Screw, 1/4-28 x 5/6 1
28  Not Used
29  NotUsed
30 27-1112 Coin Inlet Chute 2or3
31 27-1088 Cable Clamp 20r3
32 27-1025 Key Hook 1
33 . 27-1086 Washer, #6 20r3
34 271078 M/C Screw, 6-32 x 3/8 for2
27-1113 "~ M/C Screw, 6-32 x 7/16 1
35 271079 Self-tapping Screw, #6 x 1/4 2o0r3
36 27-1084 : Lamp Socket 2o0r3
27-1085 Lamp 20r3 _
37 27-1096 Self-tapping Screw, #5x3/8 2o0r3 N
38  27-1087 M/C Screw, 6-32 x 5/8 2or3
39 27-1082 Lever Arm 2or3
40  27-1097 Switch Cover 2or3 “
41 27-10911 Coin Accept Chute 2or3 :
42  27-1075 Wire Form (Small) 2o0r3
or
27-1093 Wire Form (Large)
43 27-1094 M/C Screw, 4-40 x 7/8 4orb
44  27-1087 M/C Screw, 6-32 x 5/8 4doré
45  27-1086 Washer, #6 4or6
48 27-1095 - Nut, 4-40 ESNA 4dorB
47  27-107841 Coin Return Box 1
48  27-1078 M/C Screw, 6-32 x 3/8 2 :
49  27-1092 Microswitch 20r3:
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Coin Door Assembly
p/n C-13155-1

08-17002-x 09-17003-x
2-Chute Coin Door  3-Chute Coin Door
(x=Country Designator)

Cashbox Cover
L—""01-7173

Cashbox Handlo
12-6587

Cashbox
03-7626



Part Number

A-11-927-576
A-11-576-PL
A-13128-576
A-13482
A-13494
A-13504
A-13505
A-13508
A-8552-576

B-13471
B-13478
B-13480
B-13484
B-13486
B-134%96
B-13497
B-13489
B-13507
B-13520
B-13530
B-13531
B-13568
B-13693
B-13695
B-13696
B-13697
B-13698
B-13699
B-13700
B-13717

C-13337
C-13361
C-13362
C-133741
C-13374
C-13375
C-13425
C-13457

Unique Parts

Description

Backbox Assembly
Playfield & Inserts

Carton Assembly

Ball Guide Assembly
Shaft & Diverter Assembly
Switch Gate Assembly
Gate Switch Assembly
Switch Mounting Assembly
Backglass Assembly

Pop Cage Welded Assembly
Ball Guide Assembly

Ball Guide Assembly

Ball Guide Assembly

Ball Guide Assembly
Diverter Assembly

LOCK Kickback Assembly
Upper Left Kickback Assembly
2-Switch Mounting Assembly
Magnet Assembly

Ball Guide Assembly

Ball Guide Assembly

Spin Target Assembly
Playfield Plastic Assembly
Playfield Plastic Assembly
Playfield Plastic Assembly
Playfield Plastic Assembly
Piayfield Plastic Assembly
Playfield Plastic Assembly
Playfield Plastic Assembly
Spin Target Assembly

Single Flashlamp Assembly
3-Lamp PCB Assembly
5-Lamp PCB Assembly

G.I. & Flashlamp Assembly -
20-Lamp PCB Assembly
Single Flashlamp Assembly
3-Lamp PCB Assembly
5-Bank Drop Target Assy

Part Number

C-13468
C-13470
C-13489
C-13701
C-13723

D-11581-576
D-11883-576
D-12247-576
D-12313-578
D-13481
D-13483
D-13536

D-13692

H-12190-576
H-12192-576
H-12196-576
H-12542-576
H-13544-576
H-13545-576
H-13546-576
H-13547-576
H-13549

H-13580

R-13485
R-13510

03-7960-576-1
03-7960-576-2

31-1006-576-
31-1008-576
31-1008-576
31-1357-576
31-1420-576
31-1463-576-2
31-1557-576
31-1558-576

Description

Ramp Welded Assembly
Ramp Assembly

Upper Diverter Assembly
Playfield Plastic Assembly
Upper Right Flipper Assembly

Audio Sound Board Assy
System 11C CPU Board
Auxiliary Driver Board ,
Backbox Interconnect Board
Ball Guide Assembly

Ball Guide Assembly
Speaker/Display Assembly -
Ramp & Plastic Assembly

Main Backbox Cable
Cabinet Cable

Secondary Cable

Aux Lamp Cable
Playfield Switch Cable
Playfield Lamp Cable
Playfield Solenoid Cable
insert Pane! Cable
576-Ramp Cable
Solenoid Assembly Cable

Balt Guide Assembly
Plastic Ramp Assembly

Playfield Mylar
Playtield Mylar

Playfield Plastic

Bottom Arch Screened
Screened Shooter Plate
Screened Backglass
Speaker Panel Cover
3-Bnk Drop Target Decal
Deacl Sheet - Bottom
Decal Sheet - Top




WMietal & Plastic Posts
Metal Posis

Part No. Description [Quantity]

[]: ) 02-3409  Spring Post [1]
S S —— 02-3905  Bumper Post, #8WS  [1]
[ﬂIﬂH:]:Ij:l 02-4008  Bumper Post, Rubber  [7]

[ ] 02-4020  Support Post 3]

i : | 02-4036  Bumper Post, Rubber  [9]
ulmn}m_—_::%m 02-4423  Bumper Post 2]
(I — : 'rmmr[m]  02-4424-1 Post, #6-32 / #8-32 (7]

T 02-4425 -1 Post, #3-32 / #8-32 2]

02-4433  Post, #8x 1-3/16" [4]

02-4435  Post, #8 x 1-3/16 [

02-4436-1 F-F Spacer, 8-32x 1" 1]
02-4436-5 F-F Spacer, 2.83" [2]

mr ] ] 02-4445  Post [
oo | = 02-4450  Post Double Bumper  [4]

02-4466-1 F-F Spacer, #8-32x 1-3116  [1]
02-4466-2 F-F Spacer, #8-32x 1-1/8 [1]
02-4466-3 F-F Spacer, #8-32x 1-1/16 {1]
02-4466-4 F-F Spacer, #8-32 x 1-15/16 [1]

Plastic Posts

03-8319-9 Plastic Post [22]




Backbox Parts List

5555-12015-00

ltem Part Number Description
1 01-6645 Venting Screen
. @ 2 B-10686-1" Knocker & Bracket Assy
3 A-12497 Upr Insert Bd Hinge Assy
(12) 4  D-13338 PCB Plate Assembly
X 5 A-12498 Lwr Insert Bd Hinge Assy
>® 6 D-11883-576* System 11C CPU Board
» 7 5100-09418-00  Bridge Rectifier, 100v, 35A.
. @ 8 5040-09051-00  Capacitor, 30,000 1iFd, 25v
9 A-11-927-576 Roller Games Backbox
10 D-12247-576* Aux. Pwr Driver Board
@ 11 01-9047 Insert Stop Bracket
12 D-12246* Power Supply Assembly
*—@ 13  20-9637 Lock & Cam Kit
14  D-11581-57¢6" Audio Board Assembly
15 D-12313-576* Backbox Interconnect Board
16  D-13536 Speaker/Display Assembly
a} 31-1422-576 Speaker Grille (Screened)
b} 31-1420-576 Speaker Panel Cover {Screened)
c) D-12232-1* Master Display Sub-Assembly
d) C-13537 8-Lamp Board
o) 5555-12068-00 Speaker 4" Piazo, 50w

Speaker, 40, 6" RD 10w

* Refer to Individual Unit's Parts List

Miscellaneous Parts

Part Number Description Part Number Description

A-8552-576 Backglass Assembly 576-IN Rolfer Games insert
31-1357-576 Roller Games Backglass 01-6571 Hinge Mtg. Bracket, Insert Board

03-7960-576 Playtield Mylar 01-6655 Latch-insert Board

08-7028-T Glass-Playfield 01-6652 Stop Bracket

08-7456 Backbox Glass, 27 x 18-7/8 31-1463-576-1  5-Bnk Drop Target Decals

31-1002-576  Playfield (Screened) 31-1463-576-2  3-Bnk Drop Target Decals

31-1006-576  Playfield Plastics 31-1524- Decais Set

31-1008-576 Bottom Arch (Screened) 31-1557-576 Decal, Sheet Top

31-1009-576  Shooter Plate {Screened) 31-1558-576 Decal, Sheet Botiom

31-1019-554  Spin Target {Screened) 5795-10837-09  Ribbon Cable, 20-Conductor, 9"

31-1422-576  Speaker Grille (Screened) 5795-10938-27 Ribbon Gable, 26-Conductor, 27"
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Solenoids/Flashers

Item Part No. Description

1A AE-23-800 Quthole Kicker

1C #906 Flashlamps  Flash 1
2A AE-23-800 Shooter Lane Feeder
2C #89/906 Flashlamps Flash 2

3A
3C #89/906 Flashlamps Flash 3
4A AE-23-800 Ball Popper
AC  #89/906 Flashlamps Flash 4 AD—
5A Not Used
5C #89/906 Flashlamps Flash5
6A AE-26-1200 3-Bank Drop Target Reset
6C #89/906 Flashlamps Flash &
7A  AE-23-800 Knocker (Backbox)
7C #89/906 Flashlamps Flash7
8A AE-24-900 Lock Diverter 4A
8C #89/906 Flashlamps Flash 8 13
9  #89/906 Flashlamps Flash9
10 5580-09555-01* Insert Panel Gnl lllum Relay *
11 5580-09555-01* Playfield Gnl Hlum Relay *
12 5580-09555-01 Solenoid A/C Select Relay**
13 AE-24-300 Upper Kickback
14 AE-23-800 Lock Kickback
15 AE-23-800 Left Kicker ("Sling")
16 AE-23-800 Right Kicker ("Sling")
17 AE-23-800 Left Jet Bumper
18 AE-23-800 Ramp Diverter
19 AE-23-800 Right Jet Bumper
20 AE-23-800 Outlane Kickback
21 AE-23-800 Lower Jet Bumper
22 B-13522 Deepfreeze Magnet
- FL 116830/50VDC  Lower Left & Right Flippers
- FL 11630/50VDC  Upper Right Flipper
* - 5580-08555-01 on Relay Board, C-11998-1, for both

Playfield and Insert Gen lliumination applicaﬁons.' -
** - In backbox on Aux Power Driver Bd, D-12247-578.

Part No.

23-6300
23-6301
23-6302
23-6303
23-6306

Rubber Parts

Description Qty / Part No. Description Qty / Part No. Description Qty

5/16" Ring 8 23-6556 Sieeving, Blk 7
3/4” Ring 2  23-8313-1 Grommet 1 23-6598 7/16" Ring 2
1" Ring 3 23-6327 Shooter Tip 1 23-6626 Grommet 7
1-1/4" Ring 2  23-6519-4 Lg Red FiprRing 3 :

2-1/2" Ring 4  23-6552 Sleeving, Yel 1
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Notes: * Part Number is for entire Diagnostic Switch Assembly,
** Oplotransistor on Backbox Interconnect Bd;

Part No.

(See Figure 2)
5580-09555-01
SW-1A-126
27-1092
Not Used (USA)
27-1092
27-1066
27-1008
5647-12133-12
Not Used
5647-09957-00
5647-09957-00
5647-12073-08

A-11658

Not Used
5647-12073-18
5647-12073-19
5647-12073-04
5647-12073-19
5647-12073-19
5647-12133-08
5647-12133-08
p/o C-13239
p/o C-13239
p/o C-13239
p/o C-13239
p/o C-1323%9
B-11696-5
B-11696-6
B-11696-5

B-12030-2
B-12030-2
B-12030-2

5647-12073-11

5647-12073-11
5647-12073-19
B-11696-4
B-11696-4
B-11696-4
5647-12073-19
Not Used

5647-12073-19
5647-12073-19
5647-12073-19
p/o C-13205
p/o C-13205
p/o C-13205
SW-10A-48

B (B R Standup)

Switches

Description

Plumb Bob Tilt
C Power-A/C Relay
Game START (Credit) Button

R Coin Chute (USA)

Center Coin Chute 31
L Coin Chute (USA) a2
Slam Titt 43

High Score Reset*
Quthole

Ball Trough #1 (left)

Ball Trough #2 (mdl)
Ball Trough #3 (right)

Ball Popper

Right Return Lane

Right Drain Lane
Ball Shooter Lane
Left Jetway Top'
Right Jetway Top
Left Spinner
Right Spinner

E (5-Bnk Dr Tgt)

T (5-Bnk DrTgt)
A {5-Bnk Dr Tgt)

K (5-Bnk Dr Tgt)
S (5-Bnk Dr Tgh)

A (B R Standup)

C (B R Standup)

BL Kicker***
BR Kicker*
Left Jet Bumper
Right Jet Bumper
Lower Jet Bumper Item Part No.
Ramp Diverter 1
Ramp Diverter 2 52 5647-12073-11
Left Outlane Kickback 53 5647-12073-37
1 (Top Standup) 54 5647-12073-38
2 (Top Standup) 55 Not Used
3 (Top Standup) 56 5647-12073-19
EXTRA BALL 57 -

58 -
“J" Lane Rolllover 59 Not Used
“E” Lane Rolliover 60 Not Used
“T” Lane Rolllover 61 Not Used
3-Bank Drop Target Opto 62
3-Bank Drop Target Opto 63
3-Bank Drop Target Opto 64
Left Flipper Button - SW-1010A-13

LR D ROLLERGAMES 720 s i 0 o s A AR R

Description

LOCK Ramp Entry
LOCK #1
LOCK #2

Left Return Lane
R Flipper Lane Change**
L Flipper Lane Change**

Not Used
Not Used
Not Used
Right Flipper Button

including H S Reset Switch;
*** [Paired Kicker Actuating Sw: A-4834-H: B-8734-1]
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g '>— GMIGrY Column 8
s[> amiYio Colunn 7
. GmiBlu Colunn §
4
5> Gm!Blk Column 5
N amiYel Columr_|4
3> GmIOm Column 3
2> GmiRed Column 2
1> Gm!Bm Column 1 Column
1P10 01/ 4 w/ zs/ 33/ 41/ 49/ /
o [SLWhiBm Rowt 7 ) O | 7| B B A .| T
02/ 10/ 13/ 26/ 34/ 42/ 50/ 58/ o x o
g [y HhURed Lo Ll Wads M ad Il ad ad :
/ / y /| / /! / / Typical Switch Circuit
03 19 3
71 WhtiOm  Row3 Al il s A _/51 >
04/ 12/ 20/ 28/ 4 4‘4/ 52/ 60/
g || Whtvel  Rowd ;7 F NN AL MRS
05/ / 21/ 29/ ] / 45/ 3/ 61/
5 | M- WhiiGm Rows /| B[/ 12121212
| 06/ 14/ 22/ 30/ 38/ / / | 62/
g || WhttBlu Rowé 7 | "} 1 " 1, Pl Wl
07/ 15/ 23/ 31/ 39 4?/ / 63/
g pURLLLIL Lyl Wadl Wad Wl Wl Wl Wl
08/ 16/ 24 / 40 43/ 55/ 64
y [plWhtiGry PRows 7 > < 2 A 8 8
<]
Roller@amas  switch-Matrix Table _
OLUMN 1 Qas) 2 49 3 0441 4 [+7T: | s a43 & Q47 7 Q42] a Q46] -
GRN-BAN GRM-RED GRN-ORN QRN-YEL GQRN-BLK GRN-BLU QRN-VIO GRN-QRY
ROW 148-1 1J8-2 1.2-3 1.)8-4 1485 1J8-7 1,J8-3. 1488
WHT- | Plumb Bob 5BankDr Tt | BL Kicker Top Standu W Ellpper
Outhola p p ppe
[ sce mo " 9 | B ps| Csine) 4 ! __41|TopDrTgt 4] Hiont o,
WHT- |C Side Power Aight Return | SBarnkDrTgt | BRKicker  |1op spand A Fli
L 1'.‘,'1533 ACRetay 10 g|.:am:: ":s L Ly - op_ 2 uiz TopDrTgt o &"ff' ss|
] came Ball Trough#1 |  Right &-Bank DfTOt- Laft Jot Top Standu; R
13:?7 SEn o} ety | Oulane o} A zz] BUTPET oo 8 gg|TopDrTar g 59
fg_" RightGoin | Ball Trough#2 | Shooter 5-BankDrTgr | RightJet EXTBA  |RampLock
wies | CU ) mid) ] lene K ggf Bumper o BaL | ey sof
L Yo | conwrcoin [BalTrough#e| Liewey |5 BankDrrgr Cower v Ball Lock '
wies | e ] o ] Top | 5 | Bumper 37 as] 1 s 61
ks 'gm- Left Cain’ R Jotway BR Ramp J BallLock |
1os | Ol g 14] TP o) Smndupt | Divertar1 . lropLane) 4 2 82
{, Wi Slam Tit ‘ Left BR sz E
110-2 7 15| Spinner .| Standup2 | - ag |(Toplane) 47} 55 __6a]
‘g;g' High Score | pa)) popper Right BR Lower T Left Retum
r 14101 Rast 4 1g] SPimer ,fSmdup3 1 Kickback mim"’."“"e’ agl Lo g Y|

BL = Bottorn Left  BR = Bottom Right
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1P7

9 B_MGW Célumn 8
8 [> | YellVio Column 7
7S YellBlu Column 6
6 [> Y ellGm Column 5
4[> YellBlk Column 4
3> YellOm Column 3
2> YellRed Column 2
i _>J YellBm Column 1 Column
1P6 01/ og/ 17 25/ 33/ 41/ 49/ 57/
1 ; Red/Bm Row1 AR A Z Z £ /
: oz/ 10/ 718/ zs/ 34/ 42/ so/ 53/ -
2 |y-BedBk Bew2 7 | " | Z Z Z Z / Typical Lamp Cire'uit
03/ 11/ 19/ 27/ 35/ 43/ SI/ 59| '
3 RedlOm Row3 , Z 1z 1/ Z Z Z /
04/ 12/ 20/ za/ 36/ 44/ sz/ 60
5 [l RedlYel Rowd < WA 4 Z Z AN V4 /
N A A A A A A /
51> | Redigm  Rows % | B3 a Y Y. /53‘ S
N A A A A A A
s | Red/Blu Rows % | 14 2 P 8| P P
A A N A A A A /A
o> RedlVio Row? Y7 PV Pl 9 | s e
08/ 16/ 24/ 32/ 4o/ 43/ 56/ 64/
9 >_R_e&rv Rowé , o 2 < VAN /

Rellsr@armee ' Lamp-Matrix Table

COLUMN 1 Q66 N 3 Qe 4 Q60 5 Q58 s Qs 7 Q54 8 052!
YEL-BRN YEL-RED YEL-ORN YEL-BLK YEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW : 1371 1472 1473 1474 1978 1077 1378 147-9
Q80 RED- ‘ Top Standu
1  BRN w Track 8 Track 13 E $ad Aztf!uda P 1"“" P w Track 1
1J6-1 1 9 17§ LDrTgt 55 Team 33 41]TopDrTgt 49 571
Q81 RED- T Top Standup A
2 BLK t Track 11 Track 10 A Track2
1de-2 2 10 18] LDrTgt 2] Team2z 54 2 ap|TORPDMTR
§e2 Ren A Violators Top Standu R
3 ORN L Track 4 Track 8 op P, Track 3
1J8-3 aL 11 19| LDrTgt -;'Taama a5 3 43|TorDrTgt =
933 YEL L Bonus Track 9 K -;H-oc k&;! Extra Ball Ramp Entry Track 5
| 1es 4l X 4 20] LOrTgt zg) M a4 4] dackpot gy 60
Qa4 RED- Special ©)
1 Shoot S Hot Fiash Ramp Entry
5 N . . Track 14
by 5| TRT 45| Agan o) LDITgt go) Teams gy Outianes) (o] Lok &1
Q85 RED- Bo BR Standu : J Ramp Entry
e BLU A nus Left P | T-Birds Track 15
167 gf X 1q4] Jetway 22 A ] Teame  ag|(Toplane) .. Mm;m 4 o2
’ Deoop Freeza i
Qes RED- M Bonus Foll. Mofon | pR Standup ng Cycle E
Bait P Ball Popper Track 18
A 7| X 5] Ball Poppery, B 3 oPPe o |(Top Lane) a7 -
- ' Right BRStandup | Rewm @[ T Left Outlane 4y
8 GRY 8 Track 12 . K Track 17
1989 | 1] MY o, C  gof tanes g |(Toplane) flckback o4

BR = Bottlom right; BL = Botom Left - () « Multipie Lamps
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Lamp Location/Description

DEP~=rr-=%

Track8
Track 11
Track 4
Bonus 2X
Track7
Bonus 1X
Bonus 4x
Track 12
Track 13
Track 10
Track 6
Track 9
SKATE AGAIN
. Left Jetway s
Roller Motion {Ball Popper)
Right Jetway
E {(5-Bk Dr Tgt)
T (5-Bk Dr Tgt)
A (5-Bk Dr Tgt)
K (5-BkDrTgt)
S {5-Bk Dr Tgt)
A (Btm R Standup)
B (Btm R Standup)
C (Btm R Standup)
Bad Attitude (Team 1)
Maniacs (Team 2)
Violators (Team 3)
Rockers (Team 4)
Hot Flash (Team 5)
T-Birds (Team 6)
Scoring Cycle (B Poppenr)
Lites Jetway (L & R Rtn Lanes)
~ 1 (Upr Standup)
2 (Upr Standup)
3 (Upr Standup)
~ 44 EXTRA BALL
Lamp Location/Description 45 SPECIAL {L &R Qutlanes)
46 J (Top Lane)
56  AUTOMATIC WHIP (L Outlane) 47 E (Top Lane)

SORAD O A WN

b
—r

2 W 3
i v—
e

A =)

L

[ T S G S I S Sy
QWO AWN

Lbhhmmawmwmmmmmmmmmmmmm
CDN—BQCDG)'QCDUI-P-O!NJQCDQ*JQ(HACON—‘

57 Trackt 48 T (TopLlLane)
58 Track2 48 W (3-Bk DrTogt)
89 Track3 50 A (3-BkDrTgt)
60 Track5 51 R (3-Bk Dr Tgt)
61  Track 14 52 JACKPOT (Ramp Entry) -
62 Track15 53 LOCK {Ramp Entry)
. 63  Track 16 54 MILLION (Ramp Entry)
64 Track 17 55 DEEP FREEZE (B Popper)
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Playfield Parts

40
30 26 50 3{1323335\3?37383?!41 43 4554 48 8 47 49

| . _

ey ‘

A 1
i | NIRRT {
26 2522 23212018 (16(13] 12 11 10 8 7 6 5 4
19 17 14 51
tem Part No. Description item Part No. Description
1 128468 Anti-Rebound Wire 31 B-13568 Right Spinner Assembly
2 C-11626-L-3 Lwr Left Flipper Assembly a} 31-1019-554 Spinner ]
ay 20-9250-5 Flipper Paddle & Shatft b) 12-6780 Switch Actuator Wire
3 B-823%-1 Left Flipper Return Guide 32 12-6466-7 Wireform, 1-3/4*
4 B-11873 Left Outlane Kickback 33 A-12-6898 Looping Wire Ramp
5 016917 Ball Guide 34 C-11223.1 3-bank Drop Target
6 B-12885 Kicker Arm ("Sling") Assembly a) C-13205 3-Bank Opto Board
a) B-11203-R-1 Coil & Bracket Assembly 35 C-11626R-3 UpperRight Flipper Assembly
7 128896 Inner Left Wire Ramp a) 20-9250-5 Flipper Paddle & Shaft
8 12-6894 Quter Left Wire Ramp 36 B-13480 Ball Guide Assembly
9 B-11696-1 Round Blue Standup Target (5) 37 024448 Magnet Pole Piece
38 D-13481 Ball Guide Assembly
10 B-13478 Ball Guide Assembly 39 B-13504 1-way Ball Gate
11 R-13485 Ball Guide Assembly ' a) 126911 Gate Wire
12 A-13505 1-way Ball Gate 40 B-13496 Diverter Assembly
a) 12-6910 Gate Wire a) A-13494 Diverter Shaft & Paddle
13 A-12-8895 Ball Popper Wire Ramp 41 01-9589 Diverter Arm Stop Bracket
14 B-13471 Balf Popper Ball Cage 42 B-13531 Ball Guide Assembly
15 D-11335-1 Ball Popper 43 B-13507 LOCK Switches Assembly
16 A-13482 Ramp Support Bali Guide 44 B-11696-5 Round White Standup Target (3)
17 B-13339-1 Left Spinner Assembly 45 B-13497 LOCK Kickback Assembly
a) 31-1019-554  Left Spinner 46 12-6466-12  Wireform, 3
by 128780 Switch Actuator Wire 47 A-8108-R-1 Right Flipper Retum
18 C-13468 Top Metal Ramp 48 C-11626-R-3 Lower Right Flipper Assembly
19 B-13486 Ball Guide Assembly a} 20-9250-5 Flipper Paddle & Shaft
20 B-13484 Inner Ball Guide Assembly 49 31-1008-576 Bottom Arch
2t D-13483 L. Quter Ball Guide Assambly 50 B-9414-1 Jet Bumper
22  12-8907 Wireform Ball Guide 51 B-13499 Upper Left Kickback
23 C-13470 Lower Metal Ramp 52 Parts below are located beneath Bottom Arch:
24 R-13510 Upper Plastic Ramp Assembly a) B-8623 Upper Trough Baffle Assemnbly
25 B-13530 Ball Guide Assembly b) C-8235 Lower Trough Baffle Assembly
26  A-13487 Ball Gate Assembly c) 126542 Trough Baffle Wire
a) 12-6909 Gate Wire d) 01-3569-1 Ball Trough (runway)
27 C-13489 Upper Diverter Assembly e) 01-5575 Bottom Arch Mounting Bracket
28  12-6905 Ball Guide Wireform " 0 B-B039-2 Outhole Kicker Assembly
29 B-11696-4 Round Red Standup Target (3) - 53 12-6842 Bottomt Arch Fence

30 12-6906 - - Wireform Ball Guide 54 126897 " LowerRight Wire Ramp
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Section 3
Reference
Diagrams

&
Schematics

- Diagrams and Schematics:

Cabinet Wiring

3-Bank Opto Board

Power Supply Board

High Current Driver Board

System 11C CPU Board

Master Display Board

Audio Board

Aux Power Driver Board

Backbox Interconnect Board

Controlled, Special, & Switched Solenoids
Power Wiring -
Game Circuit Boards Interboards Signals

+ Diagnostic Test Flowchart



Notes...
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11J2 11pP2

Cable pin: H832?
1y

Audio In 1 } ______ $shmet 7PO 749 Cabinet
Stield a1 Eontrey 2 Bottom
1149 11P9 s pin: ! Spesker
Audio =14 ,_5_8 EI::,SE‘EEL Cable pin: H-12299 6P5 6J5
Ground L—}g B-{‘ K2 Backbox
33 e
Foun L"i 43 BLK 2l Speakers
- 7SWS  TSW?
Swg Col11J811PSGR -BEN 2?132%“ m’?! o TSz 7sW3 -‘,P"‘t'sm1 o B 2 75We
Opto Colg:ggﬁﬁ Y Lijd—P Fumbo |, credi| LIRS (
Tilt Chute Coin High
W10 P10, o Shute Score
Row t —BloPH—GHEERN 1y [ bl D2 Pl B Reset
Row 2 —p|8 [Sr—amrserr1<12 [€ > 7D3 coiny | Sten|
Row 3 —p|7 > Ve 143 [¢ (100> chatel | Tt & 708
crul  RowsBls[HTeR IS I TRK Q31— of e
oard Row 6 —P{3 o — 6 [——p|7p J1ale o7
Row 7 B2 [—airaso—14 7 1€ 36D <|11]¢ M
Row 8 —|1{> —18 |§ 2] 12 J12}¢
Memory 1.11411 P14, v rED a\csw:fa TSWTS 7SW74
Protact l
10! EGG AN WHT Memory Protact p ) AUTO-|MANUAL-
ADYANCEp13 [X—gi] <14« 0
AUTOIMANUAL ] 4 [o—E== 15| ADYANCE
'y
F“ppewwﬂsmg h-woszs%"s 2J|§[_I?’.«.;_P1B ORN-VIO
em{ﬁz J_ORN-GRY [ 41> o| 8 [s| __ORN-GRY me.{\ J,\ Upr R
b 2pg 248 & Lu FllppEl’ Fllpper
Playfield [.é LUGRY" ], ¢ L, }BLu_é'}'ﬁ" 8.1170.1 Capacitor p/n
Fllgpe;r TN k|2 [lELuvio 0.1vF W wF 5043-09072-00
olls —FiRS L} 5 [SJBLK-YEL 0.1 uF, 500V
GHY'YEL r 8 F i '
[BLUYEL T gl
5J12 §‘~P12BLU ?ELM ~2ps 25
R e
. Pt
+25¥ Solenoid sl 5 S.LP"RED S5 )
Power WXl i 43
+12¥ Unreg 3%133;163“""’9- 3 5m
Logic Gind 215 )—ELH-E-I-' ; 7
5.9Vag YEL 2 ? SHO | <1 -
from Xfmr YELWHT [J|5 [2f r:z,‘.%scJL - 4 K d 2 DDD
2P6 2J6 General

ROLLERGAMES Cabinet Wiring

lluminstion: Coin Deor

' ROLLERGAMES 79




"
e
Q
=
(-]
[
(o4
'd
"n'
[
[:l
D
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|_n
O
ﬁ
[+]
(D

R7 B
000300 §
Jz =1To!
7 +naonon 1 ' Installed
aomOo

3- Bank Drop Target Opto Board
p/n C-13205

W,

LM3

sf row 2D2
IN4Q04 ™ 43\ -
Tl

LM333
4

e d
Y Y

o~
b4

N

g2

P pua O
2>Key Ghd% =
4[>

P

——. +12Y Power Input

3-Bank Drop Target Opto Board & Schematic.
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HOoOMDODDOOI|
R1
TSN
I

g h

High Current Driver Assembly

p/n C-13509
J1 U2
6 PIN ' S PIN -
B+ | |
5 t LCOIl.
6 r ' DI.L 2 '
KEY 5 4 [KEY
| 3 .
RI'_____l L s 1 ColL
DRIVER | ,
Q1]

I
HEATSINK

GND ]2 j |

High Current Driver &' Schematic
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E il ﬁ g lest
:ﬁ Q T ' 3;81'@
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£ EIH ICT_EI 81 % |ss §I
O
l | [g . UG OF1 _ F4
.-xo-on J58P2°°'°°°°°°J3
Power Supply Board
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Ft
G o——i2 < _ Ry p+100 Y de o
R 3¢ A.,S-B | 1N4004 ZR1 2 ( EZ)%E 3 > 184,58 Gnd 22D
O —
DISPLAY c1 ]y "NIO[3ov; 12w 15030 133058 T p——100Y de &S
INPUT =t 185,58 g c 33
150 [td . <2 Key
88.5Yac R1 o2 T
19K a 'mz Q.1 Pfd _"_@
" W MPSDSZ 4T +5¥do
= 7 100?: g (3J5Not
: installed)
GI5-D
“D4 Ve
184004]  zRafinseso
- R a?osn a3
150 [uld 139V 150"%'15 R6 _
G- key 3T o HEIS (344Nt nstalted)
LoGIC kg Jma MM g g gg g 5
POWER 1w MPSDO2
INPUT IN4784] 100,

9.7 ¥ ac +3Y de
. CTy\je 25V D1 ), 1N4004 pp——— Reg
GITD) iy LG P IG5 2060571 {r1a TR
(T 100 orimooq_[, c! igf 0.120 5w thru

BT iy : i 371
GIED1T— =\ TP4 @ | i< Ri2
@— - ; | <2700
€IESD . &7 ST 190 | e TED
GIE2)r— . :
._] 1A,5-B AC C1af: 1% S 3
G231 1000 sy | 18,000 W+ CSlg . crels  Logio
9.7Yac l-'fg ha ;{w 490K g 13c__t15 anl oV | gﬂ‘g Cidls . Gnd
& COMP =T~ N 0
P2 . IS
4 +12V dc Unreg
-12¥ de Unreg CATRY i

bt

Power Supply Board Schematic
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System 11C CPU Board
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Audio System Schematic
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Aux Power Driver Schematic (16-2015)
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Backbox Interconnect Board Schematic (16-9032-1)
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SYSTEM 11B CPU INTERBOARD SIGNALS : - . POWER SUPPLY INTERBOARD SIGNALS
MMMMMW"MMMMMM& Conpecior Wire Color  Signal Resination/Descriotion. 1| Connector Wire Cokyr  Signal Desionation/Description

T 1J1-1 BAN-GRY  ST-8: Display Digit Strobe / 4J1-1 121 VIO-GRY ST-16: Display Digit Strobe / 4)2-1 M1 BLK Grround/ 11J3-2 3021 ORG  Dispiay Power: -100V do/4J7-4
1)1-2  BANVIO  ST-7: Display Digit Strobe / 4J1-2 1J2-2 VIO-BLK ST-15: Display Diglt Strobe / 4J2-2 312 BLK Ground / SOL. J3-4/1417-1 802-2 - No Connection 7
1J1-3  BRN-BLU  ST-6: Display Digit $trobe / 4J1-3 1J2-3 VIOBLU ST-14: Display Digit Strobe / 4J2-3 N3 BK Ground / 1J17-2 3J23  BAN Display Power: +100V dc/ 4J7-3
1J1-4 BAN-GRN ST-5: Display Digit Strabe / 4J1-4 1J2-4 VIO-GRN ST-13: Display Diglt Strobo / 4J2-4 -4 BIK Ground/ 1J17-3 342-4 - No Connection
1J1-5 BRAN-YEL ST-4: Display Digit Strobe / 4J1-5 1J2-5 VIO-YEL ST-12: Display Digit Strobe / 4J2-5 3J1-8  BLK-YEL  Logic Ground /2)2-3 25  BLK Ground {Display cki} / 447-5
1-6  BRN-ORG ST-3: Display Digit Strobe / 416 1J26 VIO-ORG ST-11: Display Digit Stroba / 4J2-6 3n-6  GRY CPU Pwr. +5V dc Reg/ 10431 W26 GRY Display Power: +5V dc/ 417-6
11-7  BRN-RED  ST-2: Display Digit Strobe / 4J1-7 1027 KeyPin  NoConnecton - ~ 317 GRY . 1175 -
1J1-8 KeyPin  No Connection 1J2-8 VIC-RED ST-10; Display Digit Strobe / 4J2-8 3J1-8  GRY : /SOL.J3-1/1)17-4  3J3-1  GRY Transformer: 19.4Vac, 18, C. T,
#W1-9  BRN-BLK ST-1: Display Digit Strobe / 4J1-9 1J2-9  VIO-BRN ST-9: Display Digit Strobe / 4J2-9 . gj:-?_n (:RYP. . Nocom f1nrs gg gwrmm‘.;r :g.::llac, g C.T.

- ey Pin on - & ral T 19.4V ac, C.T. com

1331 BLUBAN D1/Display BCD/4J5-1 141 VIO Lamp +18V dc Power “3J1-11 WHT-GRY CPUPwr +12VdcUmreg/10J38  3J3-4  GRY-WHT Transformer; 19.4V ac, C.T. com
133-2 BLURED C1/Display BCD/4J5-2 1242 VIO - © 3112 WHT-GRY CPUPwr:+12V deUnreg/ 1J17-9 3J3-5 CRY-GRN Transformer: 13.4Vac, 18, C.T.

. 1433 BLU-ORG B1/Display BCD/4J53 1J4-3 KeyPin  NoConnection 3J1-13  GRY-YEL  CPUPwr:+12V dcUnreg/ 2J2-1 3J3-6  GRY-GRN Transformer: 19.4Vac, 18,C. T.

- 1334  BLU-YEL A1 /Display BCD/4J5-4 1J4-4 - No. Connection : 3J1-14  BLKWHT  CPUPwr: -12V dcUnvreg/ 1J17-8 343-7  KaeyPin  NoConnection

1435 BLUGRN D2/Display BCD/4J5-5 1045 — No Connection “3J1-15° BLKWHT  CPU Pwr: -12V dc Urveg/ 10J3-3 3J3-8 WHT  Translormer: 88.5V ac
1J3-6 Key Pin-  No Connection : : 1J4-6 —_— No Connection 3J3-9 WHT Transformer: 88.5V ac
137 BLBLK C2/Display BOD/445-7 1447 -~ . NoConnection

- 1J3-8  BLU-VIO- B2/Display BCD /4J5-8 1448 VIO Lamp +18Y d¢ Power
139 BLU-GRY A2/Display BCD/4J5.9 149 VIO .

130 - No Connection _ AUX POWER DRIVER INTERBOARD SIGNALS

14311 — - No Connection 1J6-1 - RED-BRN Lamp Row 1 (Q80)/2J3-18

1J3-12 - Ne Connection 1J6-2 RED-BLK L&"DROWZ(“")IZJSJ? ’ Wm y w&mﬁﬂn
ez _ s PEROR L Fowa e e Connector. Wire Cobor I Connecior Wire Color ;

L SR Gonnaction 1ot Kl 'L‘:c"m‘&a) /21315 5J11  GRY-BLK CPU: Solonoid 8 {022)/ 1J11-0 524 BRN-GRY CPU:Solenoid 16 (Q6)/ 14129
e B-L"K " Grou nd"("“’Lm““ ckt 156 REDGRN Lm"r:ms (Gea) /24314 512 GRY-VIO CPU:Sclencid7 {330}/ 1J11-8 5J2-2  BRN-VIO CPU:Solencid 15{Q14)/1J12-8
B4 BMK - Ground (Lam;cm 1067 REDBLU LampRows (85 /2313 541-8  GRY-BLU CPU: Solencid 6 (Q23)/ 1J11-7 5J23 BRN-BLU CPU:Solenoid 14 (Q7)/1412-7
158 — No Comnaction : V)68 REDVIO ,_m"gmﬂm,m_m .BH-4  GRY-GRN CPU: Solencid 5{Q31)/1J11-6 502-4 BANGAN CPU:Solencid 13 (Q15)/1412-6
156 — No Connaction 168 REDGRY Lamp Row (Q87)/2)311 541-5 'GRY-YEL CPU:Solenold4{Q24)/ 1J115 5J25 BRN-YEL CPU:Solenckl 12(Q8)/1J12-5
157 - No Connection 5416  GRY-ORG CPU:Solencid 3 {Q32)/ 10114 526 BAN-ORG CPU:Solencld 11 (116)/ 10124
1J58 BLK - Ground (Lamp Ckt} 1481 GRN-BRN Switch Col 1 {Q45) /2J1-18 8J1-7  GRY-RED CPU:Sclenoid 2{Q25)/1J11-3 8J2-7 KeyPin NoConnection
1158 BLK Ground {Lamp Ckf) 182  GRN-RED -Switch Col 2 {Q49) /2J1-17 5J1-8 KeyPin  NoConnection 5J2-8 BRN-AED CPU: Solenoid 10 (Q9) 7 1J12-2
: _ o 1J8-3 GRN-ORG Switch Col 3 {Q44) /21116 519 .GRY-BRN CPU:Solenold 1 {Q33)/ 1J11-1 5J2-9  BAN-BLK CPU: Solencid9 (Q17)/1J1241
447417 YELBAN  Lamp Gol 1 (Q65/66) /2J3-8 1J8-4 GRN-YEL Switch Col 4(Q48}/21-15 . . ; .

S WS LGSRl mwacgmososans ) QUBK Cuseememier S vosy s
. . . ey Pin nection 5 : o > .
17-4  YEL-BLK Lamp Col 4 (Q59/60) /2J3-5 1J8-7 GRN-BLU Switch Col 6 (Q47) /2.4-13 ga-a BLU-ORG  CPU: Solencid 19 (G73)/ 14193 5J4-3  KeyPin  NoConnection
1j7-5 5?' Pin ~  NoConnecton . - 1J8-8  GRN-VIO "Switch Co! 7 (Q42) /2J4-12 512-; ELQ;J.F:EL ﬁPUc-oSd::ugbldm(QBQ)m1945 x; 3&83% gngssg
176 YEL-GRN tamp Col5{Q57/58) /23-4 1J8-9  GRN-GRY Switch Col 8 {Q48) /2J1-11 - - NoConnaction
,1.1;7 YEL-BLU Laxcolsfossfss;/zxs-a ' () 5J3-6 BLU-RED CPU:Solencid 18 (Q71)/1J19-4 5M4-6 VIO-YEL Solenold 04A D- 11883 576
17-8  YELVIO LampCol 7 (Q53/54) /2932 148 NotApplicable 5J3-7 BLU-BRAN CPU:Solencid 17{075)/ 119-7 :JM—? woonNED smenoigg ‘ L * Svs 116 OPU Bd
1479 YEL-GRY Lamp Col8(Q51/52)/2J3-1 48 VIO-RED Solenci
- ' " 1111 GRY-BFN Solenoid 1 (Q33)/5J1-9 5J5-1  WHT-GRY. Solenold 08C /2J4-8 5J4-8 . VIO-BRN Solenoid 01A y‘,s._.._.. et
14101 “WHT-GRY Swilch Row 8/2J1-8 - 114-2 KeyPin NoConnection (BJ5-2 . WHT-VIO  Solencid 07C /204-7 ,
140-2 WHTVIO  Switch Row 7/214-7 . 1411-3 GRY-FED Solenoid 2 (325) / 5J1-7 5/53 WHT-BLU Solenoid 06C /2J4-6 5J6-1 - BRN-GRY Solenoid 16 /2J4-16
1410-3 WHT-BLU  Switch Row 6/2J1-6 1411-4 GRY-ORG Soloncid 3 (Q32) / 51-6 -5J5-4 . WHT-GRN Solenold 05C /2J4-5 5J6-2 BRN-VIO Solerwid 15/2)4-18
1J10-4 KoyPin  No Connection - 1J11-5 GRY-YEL Salencid 4 (Q24) /5J1-5 5J5-6  WHT-YEL Solsnold 04C /2J4-4 5J6-3 BRN-BLU Solenoid 14 /204-14
1J10-5 WHT-GRN Switch Row 5/2J1-5. 14116 GRY-GAN Solencid 5 (031) / 5J1-4 5J56  KeyPin NoComnection 5J6-4  KeyPin  NoConnection
1J10-6 WHT-YEL Switch Row4/2J1-4 © 1117 GRY-BLY Soleriaid & (Q23) / 5J1-8 ‘5J5-7  WHT-ORG Solenoid 03C /24-3 506-5 BRN-GAN Solenoid 13/2J4-13
1410-7 WHT-ORG Swilch Row 3/2J1-3 14118 GRY-VIO Solencid 7 (Q30) /5J1-2 558 © WHT-RED Solenoid 02C /2J4-2 fes - Solenoid 12
1J10-8 WHT-RED sm:c:gngm1-2 ' 1J11-9 GRY-BLK Solencid & (Q22) / 5J1-1 5/5-9  WHT-BRN Solancid 01C /2J4-1 g; ;‘lfNN_OHGRED gmm; :ﬁﬁ
1J11-9 WHT-BRN Swikc w1 /2J1-1 ’ - _—t M L
13131 BLK Solanoideround £5410-1 547-1 - No Connection 5J6-8° BRNBLK Solonoid 9 /2J4-10 D 12313 576 Backbox
14121 BRN-BLK  Solenaid 9(Q17)/ 5129 1132 BLK 15010-2 572 BLU-GRN . Solanoid 21 L

1412-2 BRN-RED  Solenoid 10 (Q9)/ 5J2-8 1139 BLK . /5103 87-3  BLU-ORG ' Solenoid 19 . 381 WHT-RED Transformer: 26V ac/ 742:6 =k Interconnect Bd - |

1112.4 BANORG Salonod s (316)/ 502 s B T fsies S5 BLUNEL Solewoiizn 5J65  WHTRED Trandormer 50V s/ 1oy T
- anoi -8 - ! - .
1125 BRN-YEL Solencid 12 (08)/ 5J2-5 1141 BLK-RED Memory Protect/ 7J1-4 §J7-6  BLURED Solenold 18 5J6-4  WHT-RED Transformer: 26V ac/ 7J27
1126 BRN-GRN  Solencid 13 (Q15) /58J2-4 1J14-2 WHT  Ground/ 7013 577 BLUBRN  Solenoid 17 5J8-5. KeyPin  NoConnection
1J12:7 BRAN-BLU  Solencid 14 (Q7)/5J2-3 1J143 GAN ADVANCE Switch / 7J1-1 _ 5086  BLK-YEL Transformar: 48V ac/7J2-11
14128 BAN-VIO  Soleroid 15 (Q14)/5J2-2 10144 BLU  AUTOMANUAL Switch/ 7J1-2 5981-6 —  NoGopnection 8067 BUKYRL Transformer 48V ac/ 7J2-11
1J12-8 BAN-GRY Solenoid 16 (Q6)/ 5J2-1 , e BLNWE, rensformer: 48V ac/ 74212
‘ 71 BLK Graund/3J1-2 51101 BLK - SolenoldGnd/ 1131 e Tnelmen SV e
1J16-1 RED Volume Control Input / 10J1-1 1172 BLK " aha Sl10.2 BLK Solenoid Grd 7 14132 ,
14162 BLK Volume Control Output/ 10J1-2 1178 BLK WY} 2 5108 BK Solercid Gnd / 113. sHzd — No Gonnection
15163 KoyPin  No Connection W74 GRY  Power:+5Vdc/341-8 SJ10-4 BLK  Solenoid Gnd/1J12-4 5J122 GRY-YEL +50 Vde Flipper Pwi/245-3
1J16-4 White Signal Ground - CPU/ 10J1-4 1175 GRY 13J1-6 51128 - - NoConnection
w6 GRy .t Jaits 81111 ORG  +25Vde"C" Solonokd Pwri2J5-9 50124 BLU-YEL 450 Ve Flippor Pwri2)5-2

1J18-1 —- No Connection 1J17-7 Keme No Connection 5J11-2 — No Connection 5J12-5 — No Connection
1182 - - 1417-8 BLK-WHT Power: -12V doUrrag /3J1-14 : : ;
1)18.3 - 1179 WHT.GRY del 18)1-12 5J11-3 KeyPin  No Connection 5126 VIO-YEL +50 Vdc Solenoid Pwr/2J5-10
e . Power: +12V de Unreg/ 31~ 5J11-4 BAN  +25Vdc"A"Solenoid Pwi2J512  5J127 VIO-YEL +50 Vdc Solenokd PwriSol. 22
1185  — - 1181 ORG-VIO Flipper Ground /25-5 s~ NoComection 31128 Koy Pin  No Connection

" . : 5J11-6 BLK Ground/2J5-6 sH128 No Connection
1J18-6 Key Pin 1J19-2 ORG-GRY Flipper Ground /2)5-4 . - :

" 83117 BLK Ground/Solenold 22 812410 No Connsction
1J18-7 - 1J19-3 BLU-OPRN Spl SolndS(O?S)ISJS-S N s id Pwr2J5-11
10166 . 13194 BLUFED S Soind 2(Q71 /5036 5J11-8 - No Connection 51211 YELVIO +50 Vde Solenoid
- . ED Spl Soind 2(Q71) 5J11-8 RED +25 Vdc Solenoid Pwr/2J5-8 541212 No Connection o
1J18-9 - 1/19-5 KeyPin  No Connection EJ1-10 — No Connection ‘
, 1186 BLU-YEL Spl Soind 4 (Q68)/5J3-4 5J11-11 REDWHT +50 Vdc Salenoid Pwr/2J5-1

1421 Ribbon Cable to Sound Overlay Solenoid Bd.J2 1J18-7 BLU-BAN Spl Soind 1(Q75)/ 543-7 ) 51112 - No Connection
1J22.  Ribbon Cable to Master Display Board 4J3 1J18-8 BLU-GRN Spl Soind 5{Q77)/543-2 : - ‘

10199 BLU-BLK  Spl Solnd 6 (Q79)/ Solencid 22
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AUDIO: BOARD: mmasomn smm:.a
Sound hput(fromOPU)I1J18—1 121 "~ RED

“BAGKBOX !NTERCONNECT BOAHD iNTEﬁBOARD SEGNALS (Gontmued}
_Gﬂweemt. .Iﬂe.(‘a&r mmmem Il Connector m.m Wﬂ&n '

104-1. RED

- * Signal Leve! (1o Voi Cnir) 281 BAN +25 Velc (*A” Salenalds) : 209-1 WHTVIO Playfiold Gen Hum Pwr/2J6-9
101:2 BLK- Sound inpm_ {from CPU}/ 1J16-2 1022 - BLK Signal Lavel {from Vol Cnirl) 2§8-2 YEL-VIO ° +50 Vde Solenold 03A, 04A, 0GA, D7A  2J9-204 — No Connection
ey No Cennection © o 1m23 - —  NoConnaction 2)8-3 WIO-YEL  +50 Vdc Salencid 13, 14, 18, 20 28-5 VIO Piayfiold Gan Klum Pwr/2J5-4
1041-4 WHT Ground/ 1J16-4 10424 shield  Ground 2)8-4 ORG"  +25Vde("C" Solenaids) 2006  YEL Playfiekd Gen lllum Pwr/2.6-2
10031 GRY Power:+5Vdc/3J17 10J4  Ribbon Cable from SOL. J1 2;’3_; it o rde Solenaid 811, 15,16 2097 WHT-YEL Playfiold Gon Mum Pur/236-7
10J3.3 BLKWHT  Power: -12 Vdc Unreg / 3J1-15 1051 BLK-YEL / Speakar 2J86-8 GRY-YEL  Fiipper Power 2J101 BLUVIO  Lower Right Flipper Switch .
o4 - No Connaction 10052 BLK-VEL/ Spoaker 2J8-9 BLU-YEL  Fiipper Power 2J10-2 BLUGRY Lower Lakt Flipper Switch
s~ No Cannaction 10453 BLK/Speakar 2J8-10 KeyPin _ No Connection 2103 BLK-YEL Upper Right Flippsr Switch
10J36  WHT-GRY  Power: +12Vdc Unreg/ 2J1-11 10J54  BLK/ Spoaker 2J6-11 REDWHT  +25Vk: Solencid 17, 19, 21 201046 -~ NoConnection
2J8-13 BLK-YEIQ Epper Right Flipper 2J10-5 RED +25 Vde (Solenoid Pwr)
2J8-14 BLU-GR ower Left Flippar 2H0-7 ORG-VIO RFI Ground Ckt
MASTER DISPLAY INTERBOARD SIGNALS 20815 BLUVIO  Lower ightFippor 21108 ORG.GAY I Fippor Ground Ok
’ 2108 WHT-YEL Gon llium Pwr:6Vac
Lonnector Wire Color - Signal Designationescription 1| {eonector Wie Color Signat Designation/Description 201115 -~ Mo Connection 2J10-10 YEL Gen Hlum Pwr: 6V ac
2)11-6 BANRED  Solenald 10 ) D-12246
411-1  BRN-GRY ST-8: Digit Display Strobe 7 1J1-1 4J2-1  VIO-GRY .ST-16: DigitDisplay Strobe/ 1421 2J11-7 BRNBLK  Solenoid® 2J12-1 BAN-GRY Solenokl 16
4N-2  BAN-VIO  ST-7:Display Digit Strobe / 1J1-2  4J2-2  VIO-BLK  ST-15: Display Digit Straba / 1J2-2 2311-8 - No Connaction 2J12-2 BRN-VIO Solenokd 15
4J1-3 ° BRN-BLU  ST-6:Display Digit Strobe /1013 4J2-3 VIO-BLU  ST-14: Display Diglt Strobe / 1J2-3 2J11-9 BLK-VIO  Solennid 7C 2J123 BRANBLU Solenoid 14
4)1-4  BRN-GRN  ST-5: Display Digit Stroba / 1J1-4 4)2-4  VIO-GRN  ST-13: Display Digit Strobe 7 1J2-4 21110 - No Connection 2J12-4 BRN-GAN ' Solenoid 13
4J1-5  BRN-YEL  5T-4 Display Digit Sirobe/ 1J1-5  4J2-5  VIO-YEL  ST-12: Display Digit Strobe / 1J2-5 2J11-11BLK-BLU  Solenoid6C 2J13-5 BAN-ORG Solenoid 11
4J1-6- BRN-ORG ST-3: Display Digit Stroba / 1J1-6 4J2-6 VIO-ORG ST-11: Display Digit Stroba / 1J2-6 2J11-12BLK-GAN  Solonoid 5C 25126 - No Connaction
4J1-7 BANRED  ST-2: Display DigitStrobe / 11-7  4J2-7 KeyPin  No Connection . 2J11-13BLK-YEL  Solenold 4G 2J12.7 BRN-BLK Solenold9
451-8 KeyPin  NoGomnection 4J2.8  VIO-RED  ST-8: Display Digit Strobe / 142-8  2J11-14BLK-ORG  Solenoid 3¢ 2J128 BLK-GRY Sciencld 08C
441-8  BRAN-BLK  ST-1:Display DigitStrobe/ 1J1-9  4J2.9 VIO-BRN  ST-9: Display Digit Strobs / 1J2-8 . 2H1-15BLK-RED  Solenoid 2C 20129 -~ NoConnection
21116 — No Connection 21210 BLK-VIO  Solenoid 07C
453 Ribbon Cable from CPU 1J22 201211 BLK-BLU  Solenoid 06C
‘ 2413-1 REDBRN LampRow 1 2J12-12 BLK-GRN  Solenoid 05C
447-1  ORG Display Power: -100V de/ 3J23 4J7-4 KeyPin  NoConnection 213-2 BEDBLK LampRow2 2J12-13 BLK-YEL Solencid 04C
4J7-2 — No Connection 4J7-5 . BLK Ground / 3J2-1 2)13-3 RED-ORG LampRow3 20112-14 BLK-ORG Solanoid 03C
4J7-3  BAN Display Powsr: +100V dc / 3J2-4 4476 GRY Powor: +5V de /326 2)13-4 RED-YEL  LampRow4 2J12-15 BLK-RED  Solenoid 02C RPNy krh
2)13-5 BED-GRN LampRow5 2J12-16 BLK-BAN Solenoid 01C D-
: 21136 REDBLU LampRows : = D-11883-576 -7
20137 RED-VIC  lampRow7 2J15, 2J17 Not Installed
BACKBOX INTERCONNECT BOARD INTERBOARD SIGNALS 20137 RE Pow? == Sys 11C CPUBd ;
. I . . . L 2J13-9 - No Connection 2)16-1 GRY-YEL +12V dc Unreg/5-, 3-Dr Tpt Optas
Conngctor, Wire Color  Signal DesignatiorvDescription. || Conneclor Wire Color  Signal Designation/Description 21810 - No Connaction 2162  — No Connection
2011 WHTBRN  Switch Row 1/14119 2021 GRY-YEL +12Vde Unrag/ai-13 NS AR YELGRY  Larbaus 21163 BLK-YEL  Ground (Dr Target Opto Bds)
2011 WHT-RED Switch Row2/1J11-8 222 — No Connection 2116-1 GRNBRAN Switch Col 1
2)1-3 WHT-ORG Switch Row3/1411-7 2J2-3 BLK-YEL Ground/2J1-5 _ 2141 REDBRN LampPRow? o 20182-4 — Mo Connection
2J1-4  WHTYEL  Switch Row 4/1J116 - 2)14-2 REDBLK  LampRow2 ' 2J18-5 WHT-GRY SwitchRow8 :
214-5 WHT-GRN Switch Row 5/1J11-5 2131  YEL-GRY Lamp Col 8 (Q51/52)11J7-9 2)14-3 RED-ORG Lamp Row3 20186 WHTVIO Switch Row7 ) - .'m 1
2J1-6 - WHT-BLU  Switch Row6/1J11-3 2J3-2 YEL-VIO lLampCol7 (Q53/54)/157-8 2014-4 RED-YEL LampRow4 2J16-7 WHT-BLU Switch Row 6 Y ¥ ]
259-7  WHT-VIO Switch Row 7/1J11-2 2J3-3  YEL-BLY Lamp Cots {Q55/56)1J7-7 2J14-5 RED-GRN Lamp Row 5 2J)18-8 WHT-GRN Switch Row 5 1 - N
2J1-8 WHT-GRY Switch Row 8/1J11-1 20-4 YELGRN Lamp Col & (Q57/58)/147-6 20146 RED-BLU  LampRow 20189 WHT-YEL SwitchRow4 D- 1231 3 576 Backbox
2J1-9  Key Fin No Connection 2J3-5 YEL-BLK LempCol4 {Q59/60)/1J7-4 ’ 2)14-7 RED-VIO lampRow?7 2J18-10 WHT-ORG  Switch Row 3 r— I t t Bd
21110 —  NoConnection 2J36 YEL-ORG MpCol3(Q61/62)/1J7-3 21148 REDGRY  LampFiow 2HB11  — o Conmection nierconnect be ]
2/1-11 GRN-GRY Switch Col 8 (Q46) /1J8-9 2J3-7 YEL-RED Lamp Col2 (Q63/64)/1J7-2 ' 2014-5 No Connection 2J18-12 WHT-BAN  Switch Row 1 -
2J1-12 GRN-VIO  Switch Col 7{Q42) /1J8-8 2J3-8  YEL-BAN LampCol 1 (Q65/66)1J7-1 2114-10 YEL-BRN Lamp Col 1
2J1-13 GRN-BLU Switch Col 6 (047) Ja-7 - 2J3-9 Kﬂy Pin No Cannaction 2J14-11 — No Connection 2119-1 GRN-RED Switch Col 2
24-14 GRN-BLK  Switch Col 5 (Q43) /1J8-5 243-10 - No Connaction 2J14-12YEL-RED  LampCol 2 24162 GAN-ORG Switch Cot3
2J1-16 GRN-ORG  Swiich Col 3 (Q44) /1J8-3 21312 RED-VIO LempHow 7 {Q86)/1J6- 8 21414 YELBLK LampCol4 . 2J19-4 GAN-BLK Switch Col5
2J1-17 GRN-RED  Switch Col 2 (Q49) /1J8-2 2J3-13 RED-BLU Lamp Row 6 (Q85) /1J6- 7 2J14-15 YEL-GRN  LampCol 5 2J19-5 GRN-BLU Switch CoiB L
2J1-18 GRN-BRN Switch c_O! 1 (045) 1198-1 2J3-14 RED-GRN I.mp Row 5 (084) MJ6-6 2J14-16 YEL-BLY me‘,' [ 2J18-6 GRN-VIO SwitchCol7 ' -
28316 RED-YEL LempRow 4 (083}/1J6-5 2H4-17YEL-VID  LampCol7 21187 —  NoConnection
2J4-2 WHT-RED Solanold 02C In/5)5-8 2J3-17 RED-BLK Lamp Row 2 (Q81)/1J6- 2 2J18-0 WHT-GRY Switch Row 8
2J4-3 WHT-ORG Solenold D3C In/5J5-7 2J3-18 REDBRN Lamp Row 1 (Q80) /1J6- 1 2420-1 — No Connaction ) 2J19-10 WHT-VIO  Switch Row 7
2J4-4 WHT-YEL Solanold 04C In/545-5 - g ; .
2045 WHT-GRN  Solonokd 05C In/5J5-4 2051 REDWHT +25Vde (Solenoidy511-12 DS FEDORS o Fowa e e e Bl Switch Rows
2J4-7 WHT-VIO Solenoid 07C In/5J5-2 , 2153 GRY-YEL Flipper Power/5J12-2 20205 RED-GRN Lamp Row?5 (Display Bd) 211914 WHT.ORG Switch Row3
2J48 WHT-GRY Solanoid 08C In /551 2J5-4 ORG-GRY Flippsr Ground Cit/1J19-2 2)20-6 REDBLU  Lamp Rows (Display Bd) 2)19-15 WHT-FED Switch Row 2
2J49 Koy Pin No Connection 2J5-5 ORG-VIO Flipper Ground Ckt/1J18-1 © 2J20-7 REDVIO Row 7 (Display Bd) 2J15-16 WHT-BRN  Switch Row 1
24410 BRN-BLK  Solenoid 9/5J6-9 2156 BLK Ground/sJ11-6 : 2020-8 RED-GRY mm“pmwa (ispiey Bd)
2J4-11 BAN-RED  Solamoid 10/5J6-8 2J5-7 KeyPin  NoConnaction 2J20-¢ RED-BAN  LampRow 1 (Display Bd)
2)4-12 BRN-ORG  Solenold 11/5J6-7 2J58 RED +25 Vde (Solencidy 5J11-9 - 2J20-10 YEL-BRN  LempCol 1 (Diepley B)
234-13 BRAN-GRN  Solenoid 13 /506-5 2J59 ORG +25 Vde {"C" Solenalds)/ 5J11-1 P weplay
2J4-14 BRN-BLU  Solenoid 14 /5J6-3 2J5-10 VIC-YEL +50 Vide (Solenoidy 5J12-7
2J4-15 BAN-VIO  Solenoid 15 /55-2 2J5-11 YEL-VIO +50 Vdc (Solencid)/ 5J12-11
2J4-16 BRN-GRY  Salenokd 16 /5J6-1 2)5-12 BRN +25 Vdc ("A” Solenoidsy5411-5
2J6-1  YEL Gan lllum Pwr: 6V ac 27-1-4 No Connection
2J8-2 YEL Gon llum Pwr; 6V ac 2)7-5 ORG +25Y dc Solencid Pwr: Flashers Pwr
2J6-3 YEL Gan llum Pwr: 6V ac 276 RED +25 V dc Solenoid Pwr: Sal. 10
2J6-4 YEL Gen lium Pwr:6Vac - 2J7-7 WHT-GRN Backbox Gen Hium Pwr/2J6-8
2J6-5 Koy Pin No Connection 2J7-8  WHT-BRN Backbox Gen Hium Pwi/2J6-6
2J6-6 YELWHT  Gen Hlum Pwr:6Vac 279 GRN Backbox Gen Mum Pwr/2J6-3
2J6-7 YEL-WHT  Gen HumPwr:6Vac 2J7-10 BRM Backbox Gen Hum Pwr/2J6-1

2J6-8 YEL-WHT GenlllumPwr:6Vac
2J6-9 YELWHT GonllumPwr:6Vac
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Diagnostic Test Flowchart (Side 1)
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WLLLLAMS m,_oo:.oanw_ Games

Ommmm<m “Single Lamps* {in Player 1+2 Score U_mu_mv..a
[04 in Player 3 Display]

+ Atter & fow seconds

OBSERVE the name of the first controlled lamp in the
Flayer 142 displays and 04 01 In the Player 3 display

Want to
check any padicular lamp

Single Lamps Test A |

REPEAT steps A and B of Single Lamps

Diagnostic Test Flowchart ez

of Singte Lamps Test are complate.

Single Lamps Test m+

OBSERVE name of next lamp {in Player 1
+2 Score Displays) and its identilying
number [04 Ox in Flayar 3 Display] and fts|
location ({blinking).

PRESS Credit button
onca, briefly, to
reach next lamp in

k J

in the "Single Lamps”
test?

NO

series detailed
Lamp Matrix Table

Test as nocessary, until desired chacks -

Yy

PRESS ADVANCE (black) switch
once, briefly

!

QBSERVE “Coil Test" {in v_mua_. 1+2 Scora Displays)
[5 in Player 3 Display]

+ After & low teconds

OBSERVE autornatic cycle of all solenoids and flashers
on playfield and backbox {cireuit name in Player 142
displays and 05 01-22 in Player 3 display

Want to chagk

F

L Solenoid Test B +

i

m_d, _uw;_n:_mq -solenoid
in the *Coil Test" 7

F 3

NO

b

PRESS ADVANCE (black) switch v
onga, btiefly

Y

OBSERVE "Switch Levels* (in Player 1+2 Score Dis-
plays) [06 in Player 3 Display]

+ AHar a fow seconcts

OBSERVE name and number (06 xx) of sach swilch
that is presently actuated, if any

Yy

PRESS ADVANCE (black) switch
once, brielly

Y

OBSERVE “Switch Edges” (in Player 142 Score Dis-
plays} (07 in Player 3 Display]

Want to

Solencid Test A +
PRESS, and latch, AUTO-UP/MANUAL-DOWN

{red} switch in the MANUAL. 4
DOWN position te seloct
repaated operation of a
particular sclenoid/flasher, during the test
nv..n_onuumm?c_,moum..m:o:

PRESS ADVANCE (black) f
swilch once, briefly, to
advance 1o the next cki
of the "Coil Test*

to be chacked. Observe its aperation.

Y

JREPEAT step B of Solenoid Test, until
deslrad checks *of solenoidilasher circuits
are complete,

PRESS, and unlatch,

AUTO-UP/MANUAL-DOWN 4
{red) switch to reach ,zai
AUTO-UP position =¥

Y

chack any panicular
switch?

| !
OPERATE any switch listad in the Switch
Matrix Table to check whether its opera-
tion is aaon,a by the CPU for use in the
game program. OBSERVE the ewitch's hame
and number in the Player Score displays,
verifying proper swilch operation. Selact
and operate switchas, until desired checks
of swilch circuits ara complete,

!

NO ¥ - . -

PAESS ADVANCE (black) switch once, *
briafly. to procesd to special
game lests, I any; otherwise,
exit Test/Diagnostic program.

Yy
OBSERVE Game name and number in Player 142 Scora
Displays and Id 00 in Player 3 Display, showlng the

exit from the Test/Diagnestic portion of the game
program

Go to

dity/ Adinstments
Audits and Adjustments i iAdiustments

!

PRESS ADVANCE (black) switch once, f
briefly, to advance 1o the

Id 0t display, which tefls
about changes from Fac-
tory Settings. Press ADVANCE switch again
lo advance to Audit [tems {Au_ 01 » 44) and
then to Adjustment Hems (Ad 01 » 7C}.

Y

OBSERVE desired data in Audit lterms (o

datermine game operations and earnings).
CHANGE desired Adjustment Items [lo en-
hance the gama play and sarnings), Rafer

or Go to Game Qver?

| TOGGLE game On-OH switch to Off, then to ON. B

T ik

to game manual for details.

!

Proceed to Ad 70, press ADVANCE again,
briefly, to reach Attract Mode, ready 1o

play.

h 4
~mm3w is i Attract Mode, ready o play. _

Diagnostic Test Flowchart (Side 2)

ROLLERGAMES 100



NS

Rellor&ames  Lamp-Matrix Table

OLUMN 1 Q66 2 Q64 3 w62 4 060 5  G58 6 G56 7 54 8 Q52
YEL-BRN YEL-RED YEL-ORN YELBLK | YEL-GRN YEL-BLU YEL-VIO YEL-GRY
ROW 147-1 1J7-2 1J7-3 1J7-4 137-6 1J7-7 1J7-8 . 1J7-9
?ﬁo EE?; w Track 8 Track 13 S Bad Attitude | ToP S:taan‘clup W Track 1
161 1 o 17| LOr7ot off Team1 5, 41[TopDr Tgt 49
Q81 RED- . Top Stand A .
2 BLK I Frack 11 Track 10 K Maniacs p 2 up Top Dr Tt Track 5
1062 2 10 18] LDrTgt o6l Team2z 34 42 50 58|
Q82 RED-
3 ORN L Track 4 Track 6 A Violators Top S:a"d“p To ng ¢ Track 3
1463 3 11 19] LDrTgt 27] Team3 g5 qa| topbrigt 54 59|
Q83 RED- Jackpot
Qs B L Bonus Track 9 T Rockers ExtaBal | (Ramp Track 5
1J6:5 3 12 20| LDrTgt o) 36 a4] Enty) 82 |
Q84 RED- : Lock
5 GRN l Track 7 Skate E 1 Hot Flash Special (@) (Ramp Track 14
1066 5| T 4g] Again  py| LDrTgt gl Team5 a7| (Outanes) 4o Enny 55 61}
235 I;lila- A Bonus Left BR Standup { T-Birds J “(ﬁﬂf,?,‘; Track 15
18.7 6l  1X 14| Jetway o go| Teams  qgf{Toplane) ,of Lo Y 5 62
Q86 RED- M Bonus Rolier Motion BR Standup Vgg}?ﬂs E Magnet @ Track 16
7 VIO ax (Balf (Top Lane)
18-85 7 15| Popper) 23 at| (Poppery 39 47 55 63
Q87 RED- Right Lites Jetwa Atomic Whi
8 GRY s Track 12 J;%vay BR Standup | mgtum -(Top-[ané) Lot 1 Track 17
1J5-9 8 16 24 32] Lanesy @) 4¢ as| Outane) 55 64
BR = Bottom right; BL = Bottom Left O = Multiple Lamps
RollerGamss  switch-Matrix Table
COLUMN 1 45 2 Q49| 3 044 4 Qa8 5 Q43 6 Q47 7 Q42 T |
GRN-BRN GRN-RED GRN-ORN GRN-YEL GRN-BLK GAN-BLU GRN-VIO GRN-GRY
ROW 1J3-1 1J8-2 1J8-3 153-4 1J8-5 1J8-7 1J8-8 1.J8-9
WHT- | PlumbBob | o oo 5-Bank Dr Tgt | BL Kicker (fop 1 w Flipper
1 BRN Tilt S ("sling™ Right
1J10-9 9 17 25 9) 33| Standup) 44| TopDrTgt 44| Right
WHT- |c Side Power Right Return | 5-Bank Dr Tgt | BR Kicker 2 A Flipper
2 RED | A/ Rela K alin. {Top
1410-8 Y 5 10] Lane gl gg| "0) | Standup)  pofTopDrTat o Leh
5 Omﬂ{hll-. Game Ball Trough#3]  Right 5-Bank Dr Tgt éeftJet (Top 3 R
167 Start (o) ,,| Outane A | Bumper 5| Standup) - 44| Top Dr Tat 54 59
R ‘;’gf Right Coin | Ball Trough #2 Srli.ooter 5Ban5|_ Dr Tgt Féightdet EXTRA Ramp Lock
i LUm
1910.6 Chute (mid) f lane 28 per BALL Enty 6
s Vggﬁ Celgzr lCoin' Ball TforL:‘gh " LJ;_a(t’way 5-Bank Dr Tgt Lg::‘g:t Ball Lock
(=]
1J10-5 . tight) 44 P a1 29 a7 45 1 53 81
i \gm. Left Coin R Jotway @R A Ramp J Ball Lock
1roa | Chute 19| TP gp| Standupy go| OMedert,(Toplane) 46| 2 82|
WHY- | glam Tilt Left B Ramp E
7 VO : (BR i
14102 7 15| SPIOSr ool Standup) 54| DVOMOrZ | (TopLane) 4, 55 63
WHT- | High Score | Balt Popper Right (ER C L&ﬂ OuEane T Left Return
8 GRY Reset . Spinner Standup) {Lowor (Top Lane) Lane
1J10-1 18 24 P) 33| Kickback) 49 48 56 64

BL = Bottom Left BR = Bottom Right




WARNINGS & NOTICES

WARNING

FOR SAFETY AND RELIABILITY, WILLIAMS ELECTRONICS GAMES does not recommmend or .
authorize any substitute parts or modifications of WILLIAMS' equipment. Use of Non-WILLIAMS' parts,
or modifications of game circuitry, may adversely affect game play, or may cause injuries.

SUBSTITUTE PART OR EQUIPMENT MODIFICATIONS may void FCC Type Acceptance.

BECAUSE THIS GAME IS PROTECTED by Federal copyright, trademark, and patent laws,
unauthorized game conversions may be illegal under_ Federal faw.

.THIS 'CONVERSION‘ PRINCIPLE ALSO APPLIES to unauthorized facsimiles of WILLIAMS'
equipment, logos, designs, publications, assemblies, and games (or game features not deemed to be
in the public domain), whether manufactured with WiLLIAMS' components or not.

C 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 is 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. :

WARNING

FCC STICKER. Check the back of your Reller@ames game to verify that an FCC-certification sticker
was attached to your game at the factory.

Al games that leave WILLIAMS' plants have been tested and found to comply with FCC Rules. Because
the sticker is proof of this fact, legal repercussions to the owner and distributor of the game may resutt, if
the sticker is missing. if you receive any WILLIAMS game, manufactured after December 1982, that has
no FCC sticker, call WILLIAMS for advice or write us a hote on your Game Registration Card. Be sure
that the-card bears your game's serial number.
RF Interference Notice h

CABLE HARNESS PLACEMENTS and ground strap routing on this game have been designed to keep
RF radiation and conduction within levels accepted by the FCC Rules.

TO MAINTAIN THESE LEVELS, reposition harmesses and reconnect ground straps to their original
placements, if they become disconnected during maintenance. .

Notice - _
RellerGames, Lane Change, and MULTI-BALL are trademarks of WILLIAMS ELECTRONICS GAMES, INC.

FOR SERVICE...
CALL your authorized

WILLIAMS' Distributor.

ELECTRONICS GAMES, INC.

3401 N. California Avenue
Chicago, IL. 60618

] Transport this game ONLY
WARNIN G: with hinged backbox DOWN!




