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Section 1

Game Operation
&

Test Information

. Black Buight 2000 (System 11B) ROM Summary
. Pinball Game Assembly Instructions

« Game Play

- Game Status Displays

» Game Adjustment Procedure

- Game Pricing

. Test/Diagnostic Procedures

Blatk Ruight 2000 (System 11B) ROM Summary

IC DESCRIPTION TYPE IDENTIFIER BOARD PARTNUMBER
Game ROM 1 32K x 8 ROM 27256 uz7 CcPU A-5343-563-2
Game ROM 2 32K x 8 ROM 27256 u26 CcPU A-5343-563-1
Sound ROM 1 32K x 8 ROM 27256 uz1 CPU A-5343-563-4
Sound ROM 2 32K x 8 ROM 27256 uz2 CPU A-5343-563-3

Music/Speech ROM 1 32K x 8 ROM 27256 U4 Audio A-5343-563-5
Music/Speech ROM 2 32K x8 ROM 27256 u19 Audio A-5343-563-6
NOTICE

To order a replacament ROM from your authorized WILLIAMS ELECTRONICS GAMES
distributor, specify: (1) part number (if available); (2) ROM label color; (3) ROM level
{(number) on the label; (4) which game the ROM is used in.
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| CONNECTOR & COMPONENT IDENTIFICATION

WILLIAMS ELECTRONICS GAMES uses a special technique to identify connectors and . Each plug
or jack receives a prefix number (which identifies the circuit board), a letler, and a number.
J-designations reter to the male part of a connector. P-dasignations refer to the female part ot 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 Board plug). Identifying the 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 onboard 1.

Other game components may also have similar prefixes preceding their designator o clarify their
{ocations or related Circuit.

Prefix numbers for the System 118 circuit boards and other major assemblies are listed below. A prefix
number may precede a component designator to identify its associated unit (e.g., connector 1J1).

1 - CPU 5 - Aux Power Driver 9 - InsertBoard
2 - Master Interconnect 6 - Backbox 10 - Audio

3 - Backbox Power Supply 7 - Cabinet

4 - Alphanumeric Display g - Playlield

Black Ruight 2000 CIRCUIT BOARDS

System 118 Circuit Boards tor Black Ekuight 2000 are in the backbox. They are accessible by
unlocking the Backbox lock, removing the Backbox glass, unlatching the Insert Board {with lamps),
and swinging it open.

The Master Display Board is mounted on the back of the Speaker/Display Panel, just below the insert
Board. To access the Master Display Board, carefully 1t the Speaker/Display Pane! out of its bottom
guide and lay it forward onto the top of the game cabiret.

Lamp circuit boards are mounted on the Playtield and the Insert Board.

CPU BOARD. The System 118 CPU Board (p/n D-11883-563) must be equipped with the
ROMs specified in the Black Xuight 2000 (System 11B) ROM Summary. CPU Board
jumpers W1, W2, W4, W5, W7, W8, W11, W14, W16, W1 7. and W19 must be connected.

AUDIO BOARD. The Audio Board is p/n D-11581-563, including ROMs and microprocessor.
DISPLAY BOARD. The Alphanumeric Display Unit Board is p/n D-12232-1.

POWER SUPPLY BOARD. The Power Supply Board is p/n D-1 2248.

AUX POWER DRIVER BOARD. The Aux Power Driver Boarg is D-1 2247-563.

MASTER INTERCONNECT BOARD. The Master Interconnect Board is D-12313-563.

Figure 1 shows the locations of these circuit hoards, as well as other devices especially located to
make Black Enight 2000 a great game.
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Black Buight 2000 GAME CONTROL LOCATIONS

Figure 2 shows the locations of the following switches, except for the last two (CPU and Sound
Diagnostic switches, which are shown in the Backbox portion of Figure 1 on the CPU Board).

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

The Volums Control is on the left inner wall ot the cabinet on the tiit mechanisms board. W is
accessible by opening the coin box deor.

The Credit switch is a pushbutton 1o the left of the coin door on the cabinet exterior.

GAME ADJUSTMENT/DIAGNOSTIC SWITCHES. Black Eunight 2000 allows the operator 10
control all game adjustments, obtain bookkeeping information, and diagnose problems, using only
ihree swilches mounted on the inside of the coin door, along with the Credit putton beside the coin
door.

ADVANCE, AUTO-UPMANUAL-DOWN, and HIGH-SCORE RESET are the switches located on the
inside of the coin door. Refer 1o the text discussing Game Status Displays and the
Test/Diagnostic Procadures for details concerning button operation.

The Memory Protect switch is on the inside frame 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 locations of the two CPU Board switches (left edge of CPU Board, Backbox View).
The mejmn.(sw 2) is the lower switch (of the two switches mounted on the left edge
of the CPU Bcard) near a large, socketed microprocessor chip. This switch initiates the Memaory Chip
Test explained in the Test/Diagnostic Procedures.

The Smm_mggn_ojm_s.‘ﬂ!ﬁh (SW 1) is the upper swilch of the two mounted on the left edge of the
CPU Board. This switch initiates the Sound Section Test. Refer to the Test/Diagnostic Procedures.

271111

Memory A-8550-1
Protect Volume
Interlock Control
Switch Assembly
A-5069 {
Credit
Button™
Plumb Bob Tiit Assembly:
01-3444 Upper Tilt Bracket
p 01-3445 Lower Tilt Bracket
12-6231 Wire Hanger
20-6502-A Plumb Baob Weight
4406-01120-00 Wingnut, #6-32
27-1008 /'
Game 5640-10932-00
Adjustment! On-Off Switch
Diagnostic
Switches

Figure 2. Pinbali Game Controls Locations
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PINBALL GAME ASSEMBLY INSTRUCTIONS
Open the shipping container; remove all cartons, parts, and other items, and set them aside.
Place cabinet on a support and attach rear legs (after instaliing leg levellers), using leg bolts. Leg
levellers and leg bolts are both provided among the parts in the cash box.
Attach the front legs (after installing leg levellers), using leg bolts. See Figure 3 for details.

T:#{DBQTGBS —E:gow
Approx
08-7377
Playfield
\ Pitgh Leéah';?tve"ef
“ 2"97'91 Foot Pad
D 7 Degrees Nut /
4422-01117-00
See
Detail View Detail View-

Leg Levelier

Figure 3. Pinball Assembly, Playfield Pitch Angle, and Leg Leveller Detalls.

CASTION
Ensure that the interconnecting cables are free 1o move (not kinked or pinched). Be
careful not to damage wires at any stage of the assembly process.

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, then remove shipping screw securing the
Speaker/Display Panel. Lift the Speaker/Display Pane! up and lay it forward on the playfield
cabinet. This allows access to the bolt holes used for securing the backbox upright. Instati the
mounting bolts, split lockwashers, and flat washers through the bottor holes of the backbox into
the threaded fasteners in the cabinet to secure the backbox. Instali the Speaker/Display Panel,
close and latch the Insert Board, and install the backbox glass, and lock the backbox.

WARNING

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.

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

Adijust the leg levellers for proper playfield level (side-to-side) and playfield pitch angle (incline) of
approximately 6 degrees. {Again, it is recommended that these measurements be made ON the
playfield, not the cabinet nor the playtield cover glass.) Tighten the nut on each leg leveller shaft
{o maintain this setting, as shown in Figure 3.
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PINBALL GAME ASSEMBLY INSTRUCTIONS (Continued)

CAUTION ‘ ‘
Playfield pitch angle adjustments can affect the operation of the plumb bob tit, inside
the cabinet. The plumb bob weight is among the parts in the cash box; the operator
should install the weight and adjust this tit mechanism for proper operation, aftar
completion of the desired playfield pitch angle setting.

Move the game into the desired location; recheck the level and pitch angle of the playtield.
Verify that the required number of balls are instailed in the game. (Black Rutght 2000¢

3 balls))
Clean and re-instail the playfield cover glass. Prepare the game for player operation.

GAME OPERATION

After assembtly and installation at #ts site location, this game must be plugged intc 2 properly
grounded outlat to prevent shock hazard, and to assure proper game operation. DO NOT
use a 'cheater plug to defeat the ground pin on the line cora. DO NOT cut off the ground pin.

Black Kuight €



GAME OPERATION (Continued)

POWERING UP. With the coin door closed, plug the game in, and switch it ON, using the Cn-Ott
switch. I'n 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., if 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 the game test routine. Return to AUTO-UP and perform the entire test 10
verify that the game is operating satisfactorily.

NOTE

The SYSTEM 11B game program has a great capability to aid the operator and service parsonnel: At
game Turn-On (and aisa at the beginning of the Test/Diagnostic Procedures), the player scare
displays now signal with a message, “Prass ADVANCE for Report”, that the game program has
detected a possible problem with the game. Usually, this report indicates that at least one switch
has NOT been actuated during ball play for 90 balls {= 30 games). However, the game program
compensates the game play requirememns affected by each disabled swilch to allow ‘nearly normal’
play. This helps keep Black Knlght 2000 earning good profits! More information is available in
the Test/ Diagnostic Procedures text describing the Switch Testing.

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

A. Recent highest scores®;
B. A “custom message"
("WILLIAMS PINBALL ... PRESENTS ... BLACK KNIGHT 2000,

C. The score to achieve to obtain a Replay award”;

These (or similar) displays reappear occasionally, accompanied by sounds and music, until a player
initiates game play by inserting a coin or, when credits are available, pressing the Credit button.

CREDIT POSTING. Insert coin(s). A sound is heard for each coin, and the player score displays
show the number of credits purchased. So long as the number of maximum aliowable credits® are
NOT exceeded by coin purchase or high score, credils are posted correctly. However, after this
maximum credits value is reached, posting of additiona! credits won (not purchased) by the player
does notoccur. ONLY posting of purchased credits occurs beyond the maximum credits value.

STARTING A GAME. Press the Credit button once. A startup sound plays, and the Credit amount
shown in the player score display decreases by one. Player display 1 flashes 00 (until the first playfield
swilch is actuated), and the Player 4 display shows ball 1, except for 4-player games where the hall
# shows in the individual player's display. Additional players may enter the:game by pressing the
Credit 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;
Black Buight 2000 then proceeds to the Game Over Mode. With the actuation of the playtield tilt
switch, or 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 a player's final score exceeds the
specified value, the player receives a designated award for achieving the current highest score. A ran-
dom digit set* appears in the Match display. Credit® may be awarded, when the last two digits of any
player's score display (1 through 4) match the 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
nigh scores flash on the appropriate player score displays. The game proceeds to the Attract Mode.

* . operator-adjustable teature
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Black Ruight 2000 GAME STATUS DISPLAYS

Black Ruight 2000 provides the game owner/operator with a display of information conceming
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); Ad (Adjustment).
Each of the underscored two-letter abbreviations for these classes appears in the Player 3 score
display, while the system microprocessor for the Black Euight 2000 game is displaying the items
within each class.

ldentification Informatlon--ild

With the game tumned 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 Mode. This is evident by the
following display, shown in columnar form. The column headings refer to the various backbox
displays.

Player Player Player Player
1 2 3 4
BLACK KNIGHT id 00 568 L-x*

* x - indicates ROM revision level; e.g., 1isinitial issue; 2, 3, elc. for later revisions.

The game is named in the Player 1 score display. The game's identification number shows in the
Player 2 score display and the ROM revision level appears in the Player 4 display. The Player 3 score
display shows the status display mode in abbreviated form, /d. The Player 3 score display also shows
the status display mode item (00) for this particular display.

Pressing ADVANCE once more causes the Id 01 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 Item (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 op-
tion for INSTALL HARD (Ad 65), the display indicates HARD SETTING. Changing a game adjustment
item fater then causes the display to show HARD ALTERED.

Audit 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-one audit entries are now available. Calculation of the various factors is no longer necessary be-
cause the System 11B 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 fealures are receiving the mest play. With this
information, the owner/operator 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 1o 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 ilem.

The Black Ruight 2000 Audit Table lists the 51 items of the Audit Information portion of the
Black Zuight 2000 Game Status Displays. Presentation of this Audit Information again utilizes
the player score displays; however, the Player 1 and 2 displays are combined as a descriptive phrase.
The light type below the table's column headings names the respective backbox displays where the
information appears. Because the Player 4 display contains information which depends on game play,
only a few example entries are shown in the table. The Credits display shows Au for all 48 audit items,
so its entry is omitted from the tabular listing. Detection of errormeous data affecting any of the
counters used in these audit items causes the message, ERROR, to be displayed in the Player 3
dispiay, 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.)

Black Rnight 8



MBlatk Ruight GAME STATUS DISPLAYS (Continued)

Black EKuight 2000 Audit Table

Audit Descriptive Audit Factor
Item Phrases Value
{Player 3) *  (Player1and 2 Displays) {Player 4)

AU O1 LEFT COINS [chute next to coin doof 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

0s 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 PLAYR. GAMES

28 BURNIN CYCLES

29 SPELL WAR (#of UPF Lane completions)

30 SPELL KNIGHT (# of completions of both 3-bank Dr Targets)
31 UPPER RAMP SHOTS ( # of Upper Lock ghots)

32 EX. BALL LIT (# ot Extra Ball Opportunities)

33 RAMP EX. BALL (# of Ex. Ball awards via Skyway Ramp)
34 2.BALL MULTI-BALLS (# of times for 2.Bail Multi-Ball™ play)
35 MILLION VIA WAR (# of Million awards via WAR spelling)
36 3.BALL MULTI-BALL (# of times for a.Ball Mutti-Ball™ play)
37 JACKPOTS AWARDED (# of Jackpot awards)

38 RANSOMS AWARDED (# of Ransoms awarded)

39 H.S.RESET COUNTER

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

41 0.5-0.9 MIL. SCORE (# of games 2500K, <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 (# ot games >3.0M, <4.0M)

45 4.0-59 MiL. SCORE (# of games 24.0M, <6.0M)

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

47 8.0-99.9 MIL. SCORE (# of games 28.0M, <100.0M)
48 FIRST REPLAY IS X, XXX, XXX

49 AVG. GAME x.xx MIN (Avg Game in Minutes)

50 WHEEL SPINS (# of Boh Circle lamps via lit SPIN lamp shot)
51 LEFT DRAINS (# of drains via Left Outlans)

52 KICKBACKS (# of Kickbacks)

53 RIGHT DRAINS (# of drains via Left Qutlank)

54

55

NOTE: )

1. The numbers shown in this column for tems 1 through 4 are examples.
Entries for all tems depend on the amount of play; thus, they will vary
from location to location.
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Black Kniﬂjt 2000 GAME STATUS DISPLAYS (Continued)

Wlack Euight 2000 Game Adjustment Table

Adj:l‘s;rr:ent Descriptive Phrases ';‘::::?f:;
{Player 3) {Player 1 and 2 Displays) (Player 4)
Ad ©1 AUTO REPLAY ' or 10 (%)
FIXED REPLAY 1 SCORES
[+3-1 REPLAY START (or REPLAY LEVEL 1) 1 2,500,000
03 REPLAY LEVELS (or REPLAY LEVEL 2) 1 01 (or OFF)
o4 (REPLAY LEVEL 3) ! {see text)
(0] (REPLAY LEVEL 4) (see text)
06 REPLAY AWARD Credit
07 SPECIAL AWARD Credit
o8 HATECH FEATURE 10 (%)
09 BALLS / GAME 03
10 TILT WARNING 03
11 MAXIMUM EX. BALL 04
12 MAXIMUM CREDITS 10
13 HIGHEST SCORES an
14 8ACKUP HI. SCR.1 5,000,000
15 BACKUP Hi. SCA. 2 4,500,000
16 BACKUP HI. SCR. 3 4,000,000
17 BACKUP HI. SCR. 4 3.500.000
18 HI. SCR.1 CREDITS 01
19 Hl. SCR.2 CREDITS 01
20 HI. SCA.3 CREDITS o1
21 HI. SCR.4 CREDITS 01
22 H. S. RESET EVERY 3,000
23 FREE PLAY NO
24 U.S.A. 1 COINAGE (1 COIN 1 PLAY) 238
25 LEFT UNITS o1
26 CENTER UNITS 04
27 RIGHT UNITS a1
28 UNITS/ CREDIT 01
29 UNITS/ BONUS o0
30 MINIMUM UNITS o0
31 - 48 Game-specific Adjustments (detailed in text and the Game
4 Adjustment Setting Comparison Table)
49 CUSTOM MESSAGE ON
50 SW. ALARM KNOCKER YES
51 -52 Coinage Adjustments
53 -58°-%| gpecial Pricing Adjusiments- See text for Ad 53 - 58 details.
s9 g INSTALL ADDABALL NO
60 ¢ INSTALL S5-BALL NO
61 INSTALL NOVELTY NO
62 g INSTALL EX. EASY NO
63 INSTALL EASY NO
64 > INSTALL MEDIUM NO
65 ° INSTALL HARD NO
66 3 INSTALL EX. HARD NO
67 AUTO BURN-IN NO
68 CLEAR COINS NO
69 CLEAR AUDITS NC
70 INSTALL FACTORY NO
NOTES:

1.

Far Ej

2. Phrase in parenthases is

percentage value range is adjustable from § ta 50%, via the Credil Button. ltem 02
parmita changing the faciory setting value lor Replay Stant Leval (valid for next 500 gameas played).
ltem O3 permits setting up to four replay levels, with values as detailed in text describing ltem 03.
Eixad Beaplay Scores, set Auto Replay value to 1 less than 5(%) via the Credit Button. Go to items
G2, 03, 04, and 05; install their replay level scores. Turn oft any replay leval by selting 00 as its value

Eaclory Setting.
to change satling of the game pricing of Hem 24.

3. To change country OR coinage s ‘
Custaom Setting. The Custom Setting activa

items 25 through 30 are set autematically, and cannot be changed.

4. To install Custom Message, press flipper button for alphabe! and special characters.

for naxt message lettar or character.

o w

. Special Praset Adjustment, whose effects are noted in the Game Adjustmant text.
Referto Pricing Tabte and text describing these items.

Phrase appears in player dispiays. Press Credit Butien

stting, press Credit button to obtain 16 Standard Settings. followed by a
tes items 25 through 30. When a Standard Setuing is used,

Press Cradnt Button

Approximates Ad 64, yet includas all factors listad in Factory Setting column, not just Ag 31 through 47

provided by Ad 84,
Black Rnight 10




Black Rutght 2000 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 the ADVANCE button fo procead to the Adjustment Information portion cf the
Black Enight 2000 Game Status Displays, as listed in the Blatk Rnight 2000 Game
Adjustment Table. ’

The operator can press the ADVANCE button once 1o view each Adjustment Information display item,
To proceed more rapidly through this information, the operator only has to press gnd holg 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 Blatk EBnight 2000 Game Adjustment Table lists the 70 items of the Adjustment
Information portion of the Black Bnight 2000 Game Status Displays. Presentation of the displays
is simitar to that for the Audit Information (thatis, the player 1 and 2 displays combine as a descriptive
phrase; the light type below the column headings names the respective backbox displays where the
information appears, etc.). The Player 3 display shows Ad for all 70 adjustiment items, so its entry is
omitted from the tabular listing.

The Black Enight 2000 Game Adjustment Setting Comparison Table shows the five
game ‘difficulty’ Adjustment items (ranging trom Ad 62 - Extra Easy through Ad 66 - Exlra Hard).
Instafiing 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 ¢f play from one difficulty
level 10 another. The owner/operator can use the information provided by the Audit Table items ¢
determine whether the 'difficulty level for this game in this location needs to change 1o obtain a
higher level of earnings from the game or to provide a greater challenge 10 the location’s players.

Once the 'diffic. ity levei is changed, a careful review of the Audit ltems will reveal whether the change
has achieved this higher-earnings goal. Scmetimes, one (or more) of the Adjustment ltems needs
further change to keep the number of plays high, whiie still keeping the earnings level high.
"Fine-tuning" of the game's Adjustment Items is a key feature of Williams Electronic Games products.

BHlack Buight 2000 Game Adjustment Setting Comparison Table

Amencan & VFrench.Games Exira Ad ag | Medium  Ag Ad| Extra  Ad Not
Ay # Ad) Description Easy 62 Easy g3 |(Factory) g4] P9 g5| Hard 66 |Applicavie
31 | Magnet "ON' T:mar 5 5 5 5 5 5

32 | Magna Save Stan Oon On On Off Ofit Ott
33 | W-A-R Memory Yes Yes No Nao No No

34 | Fres Spins 2 2 1 o} e} 0

35 jRansom Spot Freq 50 games [1C0 games | 100 games 300 400 400
36 | Multi-Ball Spot Freq 10 games | 20 games 20 games 50 100 100
37 | Multi-Ball Diticulty 0 0 0 1 2 5

38 [Percent SPECIAL 4 4 4 3 3 2

39 |Leop Champ Award Special Special Ex. Ball 500,000 Nothing Ncthing
40 | Extra Bal Timer 12 sec 10 sec 8 sec 7 sec B sec 2 sec
41 | U Turn Timer 14 sec 12 sec 10 sec 9 sec 8 sec 5 sec

42 | Knight Timer 15 sec 13 sec 13 sec 12 sec 11 sec 5 sec

43 | Ransom Timer 25 sec 20 sec 20 sac 20 sec 15 sec 5 sec
44 | Lower Lock Timer 25 sec 20 sec 20 sec 15 sec 10 sec 5 sec
45 |Jackpot Timar 15 sec 15 sec 12 sec 10 sec 8 sec 3 sec
46 |Ransom Bolt Timer 20 sec 17 sec 12 sa8C 10 sec 8 sec & sec
47 |Jackpot Advance 10,000 8,000 5,000 2,000 2,000 1 000
Adj # Adj Description Not Extra Ad { .. Ad Medium ad| .~ Ad | Exira  Ag

erman & European Games  Applicable | Easy 62 63 | (Factory)es 65 | Had &S
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GAME ADJUSTMENT PROCEDURE

Adjustment ltems 01 through 70

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

preceding Blatk Ruight 2000 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 factery setting has not changed, the Player
1 and 2 Score displays indicate AUTO REPLAY, and the Player 4 display shows 10%,
indicating a 10% replay percentage. (The game program adjusts itself automatically, as
discussed in the foilowing text concerning the ‘details’ about Adjustment Item 01 }

2. To reach a higher item number (in the Player 3 display), use AUTQ-UP and press ADVANCE.
To return to a previous item number, use MANUAL-DOWN and press ADVANCE.

3. With the desired Game Adjustment tem number showing in the Player 3 display, increase the
setting value {or select another option) shown in the Player 4 dispiay by using AUTO-UP and
pressing the Credit button. Repeat this step for each item, until all changes to the factory
settings for the Game Adjustment ltems have been made. The preceding Game Adjustment
Table consolidates the Factory Settings into one grouping.

(The same procedure can be used for Audit ltems. To zero Au 01 - 04 {concerning the cain
chutes and the total coins), the operator can proceed to item 68, Clear Coins, and press the
Credit button to obtain the YES option. The operator then 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 zZer.)

For example, the operator may desire 1o change the degree of game piay difficulty from the
Factory Setting (equivalent 1o the instail Medium [Ad 64] difficuity, along with a number of
other automatically installed settings, as shown in the right column of the Game Adjustment
Table) to another difficuity 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 Setling 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 Player 3 display. From item 70, you can: (A) return to the Game-Qver
Mode; or (B) restore factory settings and zero audit {bookkeeping) totals. Perform either of
the following, as desired:

A. To reach Game-Over Mode, use AUTO-UP and press ADVANCE once. Blatk Entght

2000 now goes to the Game-Qver Mode.

B. To restore the Factory Settings for Game Adjustment ltems (as listed in the Game
Adjustments Table), zero all audit (bookkeeping} totals, and return to Game-QOver Mode,
use AUTO-UP or MANUAL-DOWN to display Ad 70 in the Player 3 display. Press the
Credit button to display the YES option in the Player 4 display. Using AUTO-UP, press
ADVANCE once. Blatk Euight 2000 now zeroes ALL Audit ltem totals and changes
ALL Game Adjustment Items 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 will cause the message "ADJUST
FAILURE" to appear.) Press ADVANCE once more to return to the Game-Over Mode.

Blatk Buight 12



GAME ADJUSTMENT PROCEDURE (Continued)

Detalls of Adjustment Items 01 through 70

01

02

03

04

05

Autc Reptay (or Fixed Repliay)

Of the two options, AUTO REPLAY is the percentage of replays automatically awarded per
game. The game program aids a pinball's initial installation by causing a compariscn of the value
of the Replay Level to the value of all players' scores every 50 games for the first 1,00¢ games.
At each comparison, the program increases (of decreases) the Replay Level by an amount
necessary to achieve the replay percentage specified either via the factory setting or later
operator selection. (After the first 1,000 games, the comparison occurs after every 500 games.
The adjustment value is 100K, for this {and each subsequent) comparison.) Use the Credit
button to change the percentage within the range of 510 25 (%), with the value increasing using
AUTO-UP {or decreasing using MANUAL-DOWN). The next Credit button change below 5%,
selects the FIXED REPLAY option.

For AUTO REPLAY, Ad 02 provides the Starting Replay Level (Piayer 1 and 2 displays show
REPLAY START). Ad 03 provides the number of replay levels {01, 02, 03, of 04). Blatk
Enight 2000 1hen proceeds to 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)

For AUTO REPLAY (refer 1o Ad 01), the initial Eactory Setling ig listed in the Game Adjustment
Table. The range of settings is 800,000 through 4.000.000 (by increments of 100,000 with
AUTO-UP or decrements of 100,000 with MANUAL- DOWN).

For FIXED REPLAY, the operator 2an erigr the value o be used for the first fixed replay score
level via the Credit button.  The range of settings is: OFF; 100,000 through 8,900,000 (by
increments of 100,000 with AUTO-UP, or decrements of 100.000 with MANUAL-DOWN).

Replay Levels (or Replay Level 2)

For AUTO REPLAY (refer to Ad 01), this is the number cf replay levels in a game. The option
range is one, two, three, or four replay level(s). When the operator chooses two replay levels,
Black Buight 2000 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 ot séulngs are identical to-
those of Ad 02. ‘

(Replay Leveil 3)
For AUTO REPLAY, this Adjustment ltem is nol applicable. Blatk Enight 2000
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. Blatk Enight 2000
automatically bypasses this adjustment.

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

Blatk Buight 13
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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 tem(s) maintaining a taily of these awards (Au 08, and Au 20
through 23, as applicable).

speclal Award
The operator can select the form of the award automatically provided when the player scores a
Special. 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 Credit button) the desired percentage for the Match action
occurring at the completion of each game. The choices are:

194-50%- 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 players score for an
identical two digits in the rightmost two positions. A matching of the two digits

results in the award of a credit.

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

Balis / Game
The operator can define a "game" by specilying the number of balls to be played. The range of
this setting is 1 through 9.

Tit warning
The operator can specify the number of total actuations of the plumb bob and playtield tilt
mechanisms that can occur before the game is "tilted”. The range of this setling is 1 through 5.

Maximum Extra Ball
The operator can choose (via the Credit button) the number of Extra Balls to be awarded 10 @
player. The range of this setting is:

00 . NO extra ball play: displays @ message, NO EX. BALL. A scoreis awarded
in lieu of the Extra Ball.
1.9 Extra Balls - 1throughd Exira Balls per game.

Black Bnight 14



GAME ADJUSTMENT PROCEDURE (Continued)

12 Maximum Creditls
The operator can specify the maximum number of credits the game can accumuiate, either
through game play awards or coin purchases. The range of settings is 5 through 10. Reaching
the specified setting prevents the award of additional credits by game play. Coin purchases do
continue to accumulate and are displayed.
NOTE

Whenever the numbar of credits is less than the specified maximum credits,

any credits obtained by coin purchase or game awards (High Score, Match,

Raplay Levels, etc.) will be accumulated even though they exceed the

maximum value. Thereafter, no additional credits can be accumulated, until the

credit total is reduced below the specified maximum setting.

13 Highest Scores
The operator can specify (via the Credit 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.

Auto - The four highest scores are stored in memory for use in a game program subroutine
associated with Game Adjustment 22.

14 Backup High Score 1
The operator can set the Backup High Score vaiue in the Player 1 Score display, using the
Credit 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.

15 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.

16 Backup High Score 3
This adjustment is similar to Ad 14, except that this applies to the Player 3 Score display. The
adjustment technique is identicai to Ad 14. itis also restored as described for Ad 14.

17 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. Itis also restored as described for Ad 14.

18 Credits for Highest Score 1
The operator can select the number of credits 10 be awarded, by using the Credit button,
whenever a player exceeds the previous Highest Score. The range of this setting is 00 through
10. A variation 1o this award occurs, when the setting of Ad 06 is Coil. (This permits a ticket or
token dispenser to provide the award, when applicable.)

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

20 Credits for Highest Score 3
This adjustment is similar to Ad 18, except that this applies to the player's exceeding the third
highest score. The Credit button adjustment technique is the same as for Ad 18. The range of
this setting is 00 through 03.
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" GAME ADJUSTMENT PROCEDURE (Continued)

Credits for Highest Score 4 _

This adjustment is similar to Ad 18, except that this applies 10 the player's exceeding the fourth
highest score. The Credit button adjustment technique is the same as for Ad 18. The range of
this setting is 00 through 03.

Automatic High Score Reset

The operator can specify (via Credit button) that the game will provide an automatic reset ot the
displayed "Highesl Scores”, and the number of games 10 be played before the resel occurs.
(Audit item 39 displays the games remaining before the reset,) The values provided upon reset
are those selected by the operatorin Ad 14 through 17, the Backup High Scores. The range of
this setting is Off {to disable this adjustment), and 1,000 to 24,750 games (in increments of
250).

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

No - Acoinis necessary for game play.
Yes - Game playisfree;nc coin is required.

Colnage Selections

The operator can specify {via the Credit button) any of the 16 Standard Settings for game
pricing, each of which exhibits a message identitying 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 omit items Ad 25 through 30, which are adjustments ailowing for a
special custom coinage setting.

Following the last Standard Setting is a Custom Coinage Setting, which allows the pperator 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 vatues for
the Custom Coinage Setting are shown in the Pricing Table.

Left Chute Coin Units
The operator can specity (via the Credit button) the number of coin units purchased by a coin
passing through the left coin chute.

Center Chute Coln Units
The operalor can specify {via the Credit button) the number of coin units purchased by a cein
passing through the center coin chute.

Right Chute Coin Units
The operator can specity (via the Credit button) the number of coin units purchased by a coin
passing through the right coin chute.

Units Required for Credit

The operator can define {via the Credit putton) the number of coin units required to obtain 1
Credit. A coin unit countef in the game program totals the number of coin units purchased
through all coin chutes prior to each game. If the total number of coin units purchased exceeds
the 1 Credit factor by & multiple (or more, coin units) of the specified Units per Credit value, the
Credits display shows the proper number of Credits. The coin unil counter retains any
remaining ¢oin units, until the start of a game; then, the coin unit counteris cleared (its contens
are zeroed).

Black Ruight 16



GAME ADJUSTMENT PROCEDURE (Continued)

2¢ Units Required for Bonus
The operator can specity (via the Credit button) 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
The operator can specify that NO Credits are to be posted (indicated in the Credits display), until
the credit units counter reaches a parlicular value.

The System 11B game program defines the following 18 Adjustment ltems as "game-specific”; that
is, they are unigue for each game. The Game Designer/Engineer/Programmer team members work
together to use these as controlling factors for game play. By varying the setting of these
Adjustment lterns, 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.

Wlack Bnight 17
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'GAME ADJUSTMENT PROCEDURE (Continued)

MAGNET "ON" TIMER _

The operator can specify (via the Credit button) the period of Magna-Save coil actuation after
the player presses the Magna-Save coil pushbutton. The range of this setting is 2 seconds
(Conservative) through 8 seconds ( Liberal).

MAGNA SAVE START
The operator can choose (via the Credit button) whether the MAGNA SAVE lamp is lit at game
start. The choices are:

ON - (Liberal) The MAGNA SAVE lamp is lighted at game start.
OFF - (Conservative) The MAGNA SAVE lamp is NOT lighted at game start.

W - A-R MEMORY
The operator can choose (via the Credit button) whether the lighted W- A - R lamps carry over
from ball to the next. The cheices are:

YES - Anylighted W- A -R lamp is stored in memory and recalied for ‘next ball’ play.
NO - Lighted W - A - R lamps are NOT recalied for ‘next ball’ play.

FREE SPINS

The operator can choose (via the Credit button) the number of “Free Spins” occurring at game
stat. "Free Spin”is a condition where the SPIN lamp remains lighted from game start and does
NOQT expire after a timed period. The range of this setting is 0 Free Spins {Conservative)
through § Free Spins (Liberal).

RANSOM SPOT FREQUENCY

The operator can choose (via the Credit butten) the number of games to be played before
spotting RANSCM on the wheel. The range of this setting is 50 games (Liberal) through 4950
games (Conservative).

MULTI-BALL SPOT FREQUENCY

The operater can choose (via the Credit button) the number of games to be played before
spotting MULTI-BALL on the wheel. The range of this setting is 10 games (Liberal) through
990 games (Conservative).

MULTI-BALL DiFFICULTY
The operator can specify (via the Credit button) the difficulty of achieving Muiti-Ball play. The
range of this setting is 0 (Very Liberal) through 5 (Very Conservative).

PERCENT SPECIAL

The operator can choose (via the Credit button) the percentage of SPECIAL lamps to be lighted
on the Lightning Wheel {also called the ‘S8olt Circle' in the Lamp Matrix). The range of this
setting is 0% (Conservative) through 50% {Liberal).

LOOP CHAMP AWARD

The operator can specify (via the Credit tutton) the award earned by the player who exceeds
the record for number of consecutive loops. The range of this adjustment is Extra Ball:
500,000, or Nothing (Very Conservalive).

EXTRA BALL TIMER

The operator can specity (via the Credit buttan) the lighting duration of the Extra Ball lamp. The
range of this adjustment is OFF {Adjustment Disabled): 2 seconds (Conservative) through 20
seconds {Liberal).
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GAME ADJUSTMENT PROCEDURE (Continued)

U TURN TIMER
The operator can specify {via the Credit button) the Time Limit for blinking the 'U TURN lamps
after they are enabled. The range of this setting is 3 seconds {Conservative) through 30
seconds {Liberal).

"KNIGHT” TIMER

The operator can select (via the Credit button) the time that must elapse before the two 3-Bank
Drop Targets {K-N-I and G-H-T) are resel. The range of this setting is 5 seconds (Conservative)
through 40 seconds (Liberal).

RANSOM TIMER

The operator can choose (via the Credit button) the time period for continuous ball serving
during the Ransom sequence. The range of this setting is 5 seconds (Conservative) through
30 seconds (Liberal}.

LOWER LOCK TIMER

The operator can choose (via the Credit button) the duration of a ball remaining in the Lower
Lock during Multi-Bali™ play. The range of this setling is 3 seconds (Conservative) through 30
seconds (Liberal).

JACKPOT TIMER

The operator can choose (via the Credit button) the duration of the lighted JACKPOT lamp,
following Multi-Ball™ play. The range of this setting is 3 seconds (Conservative) through 30
seconds (Liberal).

RANSOM BOLT TIMER -
The operator can choose (via the Credit button) the duration of the lighted RANSOM bolt. The
range of this setting is 3 seconds (Conservative) through 30 seconds {Liberal).

JACKPOT ADVANCE

The operator can choose (via the Credit button) the number of points added to the JACKPOT
by every switch hit during Multi-Bal™. The range of this setting is 1,000 (Conservative) through
30,000 (Liberal).

ATTRACT MODE SOUNDS
The operator can choose (via the Credit button) whether sounds are heard during the Attract
Mode. The choices are On (Sounds are heard) or Off (No sounds).

Custom Message -
The operator can choose (via the Credit 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 Player 4 display shows this choice as
ON. The 3-line message provided is:
WILLIAMS PINBALL .. PRESENTS ... BLACK KNIGHT 2000
2 . Do NOT display a message during the Attract Mode. (Player 4 shows OFF.)
3 - The Player 4 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
14-character lines for display during the Attract Mode.

Black Bunight 19



GAME ADJUSTMENT PROCEDURE (Continued)

49 Custom Message {Continued)

B. Use the flipper button{s) to select each message character (alphabet, numbers,
and special symbols are available). In case of error, enter a2 "back arrow” (just
before "space”) to correct, followed by correct character. For a period after any
lefter, use letters with periods (following the special symbols). The entire
character set is the following:

ABCDEFGH!IJKLMNOPQRSTUVWXYZ2012345678%<>7-/""
ABCDEFGHLJKLMNOPQRSTUVWXY.Z_

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

aliow entirely blank tines to be displayed.

50 SWITCH ALARM KNOCKER
This Adjustment controls the operation of the Knocker, allowing it to be used to indicate the
probable failure of one or more playfield switches. The choices are On (the knocker sounds to
indicate a switch problem) or Off (No knocker actuation).

51 1 COIN BUY IN
The operator can choose (via the Credit button) whether to allow "1 Coin Buy-in" when Game
Adjustment Ad24 is set for USA 3 (2 coins-1 play, 50¢ per game player) pricing. This option
enables each player, during a timed period at the end of each game, to buy another game for
only one coin {25¢), after having purchased the first game for 50¢. Thatis, after purchasing the
first game for 50¢, subsequent games cost 25¢, if purchased within the time limit.

52 -54 Not Used In USA Games

(NOTE: Refer le li Pr Adjustments for
r mes for In f A through AdSS.

55 INSTALL 50¢-5 BALLS
The operator can use this Adjustment Item 10 modity the current game pricing selection to
enable 5-ball game play to begin when the specified number of coins are deposited. In this
instance, the player now obtaing 1 piay (5-ball game} when two 25¢ coins pass through a coin
¢chute.

56 INSTALL 1 COIN
The operalor can use this Adjustment Item to modity the current game pricing selection to
enable game play to begin when the specified number of coins are deposited. In this instance,
the player now obtains 1 play when 1 coin of the proper denomination (USA: 25¢) passes
through a coin chute.

57 INSTALL 3/$1.00
The operator can use this Adjustment item to modify the current game pricing selection to
enable game play to begin after acceptance of the specified number of coins. In this instance,
the player now obtains 3 plays when 25¢ coins tetalling $1.00 pass through a cain chute.

SPEC'AL PRESET ADJUSTMENTS CALT.ON

Adjustments 53 through 66 are Special Preset Adjustments to enable the operator o pertorm the
setting of multiple adjustments at once. They permit the operator to: (1) either medify a zame for a
specitic area (for example, USA coinage setrgs. Ad 56 through 58, or specia/ German coinage
settings, Ad 53 through 58) (2) changa a greup of agjustments ta conform with laws of certain
localities (Ad 59 through 61); and {3) to change the degree of difficulty of game play {Ad 62 through
66). A list of the preceding individual Adjustments affected accompanies each of these Special
Preset Adjustments. Whenever the operator chocses 1o use any Special Presst Adjustment, the
operator can later access any or all of the individual Adjustments affected by that Special
Adjustment for subsequent changes.
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GAME ADJUSTMENT PROCEDURE (Continued)

SFECAL PRE8sT
A simitar technique is recommended in the even
Freset Adjustment, after the operator selects it:
each individual Acjustment, then select the desire
any of the preceding individual adjustments to de

has had the desired effect

The Backbox displa
selected it, by iden:if
choice of NO, meani

name of the Adiustment again, with

Note that, when an o
using the aviomat
Adjuctient hom

Games in which *he CPU has RCMs ins?
automatically have cerain Adjustm
Adjustment Items for ea

ys tor aach Special Presat Adjvstment indj
ying the Adjustmant in the Flayer 1 and 2 dis
ng Not Selected (this is the Fact

pressing the ADVANGE swite
DONE t¢ show that t

perator instalis any of the Special Preset Ad
ic acjust feature of the game program rese

NOTE

alled for German {Dautsch)
ent ltems preset. Th
ch of the special German Coinage

ADGUSTMENTS CAUTION (Continued)
tof erior or uncent
The operator can

ainty concerning any Special
restore the faciory setting of
d Specia! Preset Adjustment, and then return to
term:ne whether use of the Special Adjustment

cale whather the operator has
plays by name and the selection
Setting}, or YES, meaning Selected, in the
d' Preset Adjustment occurs by using the
h. The displays then show the
nainstallation is now in effect.

jusiments, Adjustment ltems
'o the auto adjust value listed for 1hat

language and play adjustments
e following table shows these Preset
Adjustments,

Blatk Bnight 2000 Preset Game Adjustments Table for German Games

Ad) # Ad] Descriph‘on TrGer;nan ?g Gerzrnan gg Ge.'amn .gg Gerdman gg Ger;nan é? Gersman gg
Gi_] Auto Replay On On On On On On

02 | Reolay Start 3.000.000 3.000.600 3.069.000 3.600.000 3.000.000 3.000.009
03 | Replay Level 2 02 o2 02 02 02 02

0€ | Replay Award | Credit Cail Aucit Credit Coil Audit
07 | Special Awarg Credit Ball Score Credi Ball Score
03 | Matck Feature ‘“; 10 % 10 % 30 % 10 % 10 % 10 %
12| Max. Credits | 30 a0 30 30 30 30

14| Backup High Scora 1| 7.000.007 7.000°003 00 7.000.000 7.000.000 00

1> | Backup High Score 2|| 6.500.000 | 6.500.000 co 6.500.000 | 6.500.000 00

16 | Backup High Score 3ll 6.000.00G 6.000.000 00 6.000.000 | 6.000.000 00

17 | Backup High Scere 4 ]| 5.560.000 35500.000 00 5.500.000 5.5G0.000 09

18 | High Score ¥ Credits || 03 03 00 03 03 00

19 ] High Score 2 Credh‘s" c0 09 00 00 00 00

20 ! High Score 2 Credits 00 00 00 00 0o 00

21 | High Score 4 Credils”; 00 00 00 00 00 00

22 | High Score Reset 100C spiele 1000 spiele 1000 spisle 1000 spiele| 1000 spiela 1000 spiele
24 ( Coinage Setting 6 spiele/S DM [6 spiele/s DM |5 spiele/S DM {7 spiele/SDM | ? spiele/5 DM | 7 spiele/5 DM

GAME ADJUSTMENT PROCEDURE (Continued)

53 through 58 FOR GERMAN/USA GAMES ONL Y: Install German 1,2 3, 4,50r6
The operator can use these Adjustment ltems to modity the game pricing selection of Standard
Setting named "German 2 or German 1" in the Pricing Table to permit the style of play for the
paricular price shown in the Blatk Bnight 2000 Preset Game Adjustments Table
for German Games.
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GAME ADJUSTMENT PROCEDURE (Continued)

INSTALL 2 COINS

The operator can use this Adjustment ltem to modify the current game pricing selection to
enable game play to begin after acceptance of the specified number of coins. In this instance,
the player now obtains 1 play when 2 coins of the proper denomination {USA: 25¢) pass
through a coin chute,

Install Add-A-Ball
The operator can utilize this option to delete all Free Play awards and replace them with Exira
Ball awards. Individuai Adjustments are affected, as follows:

Ad Name New Setting Ad MName New Setting
06 Replay Award Ball 18 HiSer 1 Credits oc

07 Special Award Ball 19  Hi Scr 2 Credits 00

08 Match Feature Off 20 Hi Scr 3 Credits 00

11 Ex. Ball 4/BIP 21  Ht Scr 4 Credits 00

Install 5 Ball

The operator can change the game to 5-Ball play, including the changing of certain features to
the recommended 5-Ball play ditficulty level. NOTE: Ad 65 (Install HARD) settings are also set
when the game is changed to '5-Ball Play'. Individual Adjustments are affected, as foliows:

Ad Name New Setting Ad Name New Settin
02 Replay Start 3,500,000 09 Balls/Game 05

Instail Novelty
The operator can remove all Free Play and Extra Ba)l awards. Individual Adjustments are affec-
ted, as foilows:

Ad Name i Ad Name New Setfing
01 Fixed Replay SCORES 07 Special Award Score

02 Replay Level 1 Ot 08 Match Feature Oft

03 Replay Level 2 Otf 11 No Exira Ball 00

04 Replay Level 3 Oft 18 HiScr 1 Credits 00

05 Replay Level 4 Off 19 Hi Scr 2 Credits a0

06 Replay Award Audit 20 HiScr 3 Credits 00

21 Hi Scr 4 Credits 00

Install Extra Easy

The operator can change the game play difficuity adjustments 1o a combination that is extremely
easy (somelimes called "liberal”). The Game Adjustment Setting Comparison 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 ditficulty adjustments to a combination that is slightly
easier than the Factory Sellings. The Game Adjustment Setting Comparison 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 lo"a combination that matches the
Factory Settings. The Game Adjustment Setting Comparison Table, which precedes these 70
individual Adjustments descriptions, lists the Adjustments and the settings that comprise the
"Medium’ group.
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AMENDMENTS TO THE BLACK KNIGHT OPERATIONS AND PARTS
INFORMATION MANUAL

The Following Amendments Have Been Made to the BLACK KNIGHT Manual.

1. Page 22, Game Adjustment 58

Install 5 Ball, is now, Install 3 Ball 1 Coin

The operator can use this adjustment t¢ modify the current game pricing
selection to enable game play to begin after acceptance of the specified
number of coins. In this instance, the player now obtains 1 play when 1

coin of the proper denomination (USA: 25¢) pass through a coin chute.

2. Page 22, Game Adjustment 60

Install 2 Coin, is now, Install 3 Ball 2 Coin

The operator can change the game to 3-Ball play, including the changing
of certain features to the recommended 3-Ball play difficuity level.

NOTE: Ad 65 (Install HARD) settings are also set when the game is
changed to '3-Ball Play'. Individual Adjustments are affected, as

follows:

Ad Name New Setting Ad Name New in
02 Replay Start 3,500,000 09 Balls/fGame - 05
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GAME ADJUSTMENT PROCEDURE (Continued)

install Hard

The operator can change the game play difficulty adjustments to a combination that is more
difficult than the Factory Settings. The Game Adjustment Setting Comparison 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 ditficult than the Factory Settings. The Game Adjustment Setting Comparison Table,
which precedes these 70 individual Adjustments descriptions, lists the Adjustments and the
seltings 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 in the tactory. It does not aftect the game operation, but
merely provides for a cyclic testing of most ¢f the game's mechanisims.

Clear Coins

The operator can request the clearing of the coinage audits (Au 01 through 04) by selecting {via
the Credit button) the YES option, as shown in the player 4 display. This adjustment zeroes the
counters tallying the number of coins through each slot, the Paid Credits counter, and the
Credits display.

After the YES option is dispizyed, the operalor must press the ADVANCE button. The game
then displays DONE to show that the coinage audits have been reset 10 zero.

Clear Audits

The operator can request the clearing of the non-coinage audits (Au 05 through 38) by
selecting (via the Credit button) the YES option, as shown in the player 4 display. This
Adjustment zeroes the counters tallying the remaining Audit factors. Please note thal this does
NOT affect the Automatic Replay Percentaging data nor the automatic High Score Reset
counter.

After the YES option is displayed, the operator must press the ADVANCE button. The game
then displays DONE to show thatthe non-coinage audits have been reset to zero.

install Factory

The operator can request the game (via the Credit button) 10 provide the normat Factory
Seftings, essentially restoring the game 1o its 'tactory condition’. The operator must select the
'YES' option for this adjustment. This Adjustment 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 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 disptay ADJUST FAILURE.

A loss of battery power of improper treatment of the Game Adjustments will cause the game 10

atternp! to restore Factory Setlings. The game announces the results of this reset process with
the appropriate message, FACTORY SETTING or ADJUST FAILURE.
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GAME ADJUSTMENT PROCEDURE (Continued)
RESETTING THE HIGH SCORES

The challenge of exceeding the High Score (either the factory setting or a higher scoré 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 1o play simply because their skill is
not adequate to exceed an extremely high score.

For Black kuight 2000, in fact, three methods of resetting the High Score values are available.
The simplest method involves allowing Game Adjustment ltem Ad 22 to reset the High Score values
automatically after the specified number of plays designated by the operator. The second method
requires pressing the High Score Reset switch on the inside of the coin door in the Atract Mode. This
action simply erases the previous high score values and replaces them with the Backup High Score
values. The third methed gstablishes new values replacing the factory sefting values or previous
operator setting values; it requires performing the following steps:

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

2. It you wish to increase the High Score value from that displayed in the Player 1 display, use
AUTO-UP, and press the Credit button, until the desired vatue shows in \he Player 1 display.

3. If you wish to decrease the High Score value, use MANUAL-DOWN, and press the Credit
button, urtil the desired value shows in the Player 1 display.

4. Using AUTO-UP, press and hold down ADVANCE, until the Player 3 display shows Ad 70
Press ADVANCE once, to return to Game- Qver Mode.

5. Press the High Score Reset swilch (on coin door), and listen for the sound signifying that the

score reset action is complete. Observe player score displays (Player 1, Player 2, etc.) to
verity that the new High Score values are displayed.
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GAME PRICING

PRICING MADE EASY. Game Adjusiment item Ad 24 allows the operator an easy method of
sefting the pricing tunctions. Pressing the Credit button allows the operator a choice of one of the 16
“Standard” Settings, with associated automatic pricing (Player 1 and 2 displays show the Country
identifier, with a number for a country having more than one "Standard" Setling; player 3 and 4
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 {colurmnns 25
through 30) to change to the value shown in the table for that selected “Standard” Setting. [nthe
table where the word "CUSTOM" appears, the ownerfoperator 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
“GUSTOM COINAGE" appear in the player score displays.

CUSTOM PRICING. Adjustment ltem 24 must be set to the Custom Coinage Setting (player 1
and 2 displaying CUSTOM COINAGE) to enable the operator to enter desired custom pricing
selections for Items 25 through 30, based on the Pricing Table. Item 25 is the left coin chute
multiplier. ltem 26 is the center coin chute multiplier. tem 27 is the right coin chute multiplier. ltem 28
is the number of coin units equal to one Credit. (A Credit is 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 {Item 25, 26, or 27 in Pricing Table);

V = Value of coin;

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

UNITS REQUIRED FOR BONUS CREDIT. item 29 is the number of coin units that must pass
through the coin chute(s) betore an additiona! Credit (game) is posted (displayed). At the 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 lime occurs.)

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

Plack Rnight 2000 Pricing Table

icl Functions
c Cain Chute Ad 24 Pricing B
euntry | oft Center Right Games/Coin Display |25 26 27 28 29 30 w
USA and 25¢ - 28¢ | 1725¢, 4/$11.2 Us.a 1 o1 o4 01 01 00 00|% (¥
Canada 1/50¢, 2/75¢, /%1 2 USA 2 Jo3 12 o 04 00 0O - | *
1/50¢, 2/31 2 USA 3 |o1 oa 01 02 00 O1|% |&
1/25¢, 3/50¢. 6/$1 custToMm lo1 o4 01 01 02 OC * [*
1/25¢, 5/%1 cusTom lo1 oo o1 o1 04 oof¥ +
1/50¢ : Add'| game: 25¢ cusTom |os oo 98 99 00 oo|* |¥
Austria 58ch 10 Sch 10 Sch| 1/2x5 Sch, 3/2x10 Sch 2 AUSTRIA |p1 o2 02 oz 04 O1|d ¥
55ch - 10 Sch| 275 Sch, 5/10 Schilling CUSTOM {0z 00 05 01 00 OC |4 |+
ySch ©&Sch 10Sch] 2/5x1 Sch, 2/5 Sch, 5/10 Sch CUSTOM o2 10 25 05 00 0OQ + |+
Australia 20¢ - $1 | 1/ax20e, 2/81 2 AUSTRAL.|o1 00 06 03 00 o1 |4 |¥
Unjted =~ 110P soP 1€ | 12x10P, a0 P, 7182 UK. 03 15 30 05 30 0oy
Kingdom 0P  SOP 1€ 1/3x10 P, 2/50 P, 51£2 UK. 0z 10 =20 05 20 00 -
' " f10P . S0P 20 P| 1710 P, 5/50 P, /20 Pence CUSTOM {ot 05 02 01 00 00 &
Switzerland |1 F 2F &F | 1/1 F.3/2F, 7/5 Franc 2 SWISS 03 00 06 02 00 Oclde |4
i\F - 2F |11 F.32F cusToM |ot o3 07 o1 00 oo|d |*
Belgum  |20F  20F  20F } 320 Franc 2 BELGIUM |03 03 03 0t 00 COide
20F - saF | 1/20 F, 3/50 Franc BELGIUM | 06 00 1§ 05 00 00 +*
5F - - 20F § 1/2x5 F, 2/20 Franc cusToiM ot 01 04 02 00 O1ide
&F 26F 20F { 1/2x5 F, 2/20 F, 2/20 F cusToM |01 04 D4 02 00 O *
5F  SF 20F | 12X5 F, t/2X5 F, 220 F cusToM |o1 01 04 02 00 Cijd
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GAME PRICING (Continued)

Plark Buight 2000 Pricing Table (Continued)

Coin Chute Ad 24 Pricing Functiens wls
Country Left Center Right Games/Coln Display |25 26 27 28 20 30
Waest 1OM  20M  5DM |1/1 DM, 2/2 DM, 7/5 DMark 23 |GERMAN1106 12 30 05 30 00 4 |+
Germany 1/1 DM, 22DM,&/50M 1.2 |GERMAN2}06 12 30 05 00 oo| ¥ |¥
1/1 DM, 32 DM, 9/5 DM CUSTOM [09 18 45 05 00 CO|¥|{%
1/2x1 DM, 1/2 DM, 3/5 DM CUSTOM |o3 06 15 05 00 oo|*|¥
b/1 DM, 5/2 DM, 14/5 DM cusTOM [12 26 65 05 65 00| 4 | %
Netharlands{ 1. HAY {11 HFY, 3725 Holland Florin. 2 NETHERL 08 15 15705 00 00| ® 1 ¥
N s {1/25¢, 51 Guilder™ * . “YousTom 005,01 00 00| % | #
T MM Guilder' 20 |JHOLLAND 001 0100 00|k
Sweden 1/5 Krona 2 SWEDEN 01 01 00 Ol|dpidp
1/2x1 Krona CUSTOM 01 02 00 O1]%|®
B LUSF. 7710 Franc. 2 | FRANCE 108 1530 05. 30.00 & |+
OF 1S F, 310 F, 722410 Frang | CUSTOM [03 15 30 10 60 15| %}
FR/5F, 410 F, 9f2x10 Franc " | CUSTOM 02 10 20 05 40 10 +|
/5 F, SM0F, 11/2x10 Franc... /| CUSTOM [0t 05: 1002 20 05 +
taly 1/500 Lire 2 TALY {01 ©1 01 01 00 00|+
1/2x200 L, 3/2x500L Lire 2 ITALY 06 00 15 10 00 00 +
Spain .-~ 1725 P, 5/100 Pesata . 2 .. | SPAIN |01, 00" 0501 00 00{d {4
S P [1/25 P, 4/100 Paseta - .- - | CUSTOM |0t 0G 04.°01"0C. 00 + |+
H/2x25 P, 2/100 Peseta. - [ CUSTOM j01 00 04 2 00 .00 L L.
: \/2x25 P, /100 Peseta -~ |.CUSTOM [03° 00 12 04 00 06| ¥ | ¥
Japan D/100 ¥ 2 JAPAN [0t 04 01 02 00 O1]d
1/100 Yen JAPAN |01 o0 01 01 00 00 +
2/100 Yen _ CUSTOM {02 00 02 01 00 00|+
Antilles, - 1/25¢, 4/1 Guilder 2 - TANTILLES [01 01 04 01 00 OOj%® (¥
Nethert.- m SR
Chile 1/1 Token 2 7 CHILE |01 04 01 01 00 004 [
Denmark 1/2XY Kr, /5 Kr, 7710 Krone 2 [DENMARK[0f 06" 14 02 00 01 [ (4
Finland 5Mka|1/2x1 Mka, &5 Markka 2 FINLAND {01 90 06 02 00 Ot| 4 |%®
New: . 0¢ [1/2x20¢ 2 N.Z o1 04 01 02 00 Ot |¥
Zealand' . . _ .
Norway 1K 1Kr [t/2x1 Kr, 2:5¢1 Krone 2 NORWAY 101 00 01 02 05 Co)d [
Argentina 10¢.  10¢}i/1 Token 2 ARG. 101 01 01 01 00 Co|¥ |
Greece 10D 200 50D {1/2x10D, 1/200, /500rachma2 | GREECE (03 06 15 05 00 00 +|+

Notes: 1, Factory Default.

see the explanations for Adjustmert ltems 53 through 58.

2. Standard Setting - Change by pressing Credit button. 3.

Cther tunctions are also alfected,
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TEST/DIAGNOSTIC PROCEDURES

WILLIAMS ELECTRONICS GAMES provides a series of diagnostic tests 1o 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 electrocmechanical 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
test occur. This can be very helplulin 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 10 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-118 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 messaga ("Press ADVANCE for Report”) that at least one swilch has NOT been actuated
during ball play for a lengthy period of time {90 balls, or =30 games). Mareover, the Froblem
Reporting activity at the beginning of the Test/ Diagnostic Procedures, the display of problem
switches now includes ALL switches exhibiting problems. Refer to the text on Switch Tests for
additional information. To proceed with the TestDiagnostic Procedures, use AUTQO-UP, and press
ADVANCE.

MUSIC TEST.

1. In the Music Test, observe that the player 1 and 2 displays show the message, MUSIC TEST.
Switching to AUTO-UP, obsertve that the message now reads MUSIC OFF, and that the player 3
score display shows 00 00. Press the Credit button to select the desired music selection: 01 -
‘Main Theme' through 08 - °'Hi. Score Theme' (the selections repeat). Adjust the volume
control for proper sound level for the game location.

2. Use the AUTO-UP position.

DISPLAY TEST.
1. To initiate the Disptay Test, press ADVANCE. Observe that player 1 and 2 displays briefly show
the message, DISPLAY TEST, and that the ptayer 3 score display shows 01 {the Display Test
identifier).

5 Use AUTO-UP. Observe that all displays begin a display cycle of all Os through ali 9s, one digit at
atime. Verify that the proper comma segments light during display of the odd-numbered digits.
Next, a special "all segments” character ‘walks' from left to right across each player score display.

3. To halt the display cycle, use MANUAL-DOWN. Then, press ADVANCE to step through the
sequential digit display, digit by digit, and the subsequent “all segments” characters display
test. Use AUTO-UP 1o resume cycling, and to proceed 1o the next test.

SOUND TEST.
1. {(From Display Test) To initiate the Sound Test, press ADVANCE. Observe that the player 1 and
2 displays show the message, SOUND TEST, and that the player 3 display shows 02 (the
Sound Test identifier). The player 3 display shows a series of test steps from 00 through 07.
Verify that a ditferent sound is heard each time the number in the display changes.

2. To repeatedly pulse a single sound, use MANUAL-DOWN. Verify that one particular sound
repeats. Press ADVANCE to slep 1o the next sound, which repeats untit ADVANCE is pressed
again. Use AUTO-UP to resume cycling the sounds, and to proceed to the next test.
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TEST/DIAGNOSTIC PROCEDURES (Continued)

LAMP TESTS.
1. All Lamps. ,
(From Sound Test) To initiate the tirst Lamps Test, press ADVANCE. Observe that the Player 1
and 2 displays show the message, ALL LAMPS, and that the Player 3 display shows 03 (All
LampsTest identifier) and that all feature lamps (playfield and backbox) blink on and off. (Note,
however, that the General lllumination 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.

2. Single Lamps.
From the All Lamps test, using AUTO-UP, press ADVANCE to initiale the Single Lamps Test.
The Player 1 and 2 displays initially show the message, SINGLE LAMPS, and the Player 3
display shows 04. Then, the Player 3 display shows 04 01, and the Player 1 and 2 displays
change to show "BONUS 1K", the name of the lamp currently blinking. Press the Credit button
to proceed through an ascending series of designator numbers (01 through 64), with the Player
1 and 2 displays showing the individual lamp's name. (T¢ proceed through a descending series
of lamp identitiers, use MANUAL-DOWN.) Press and hold the Credit button to proceed rapidly
to the desired lamp.

Black Xnight 2000 Lamp-Matrix Table

OLUMN 1 Q66 2 CB4 3 062 4 Q80 s Q58 6 Q3% 7 Q54 3 Q52
YEL-BAN | YEL.-RED | YEL.GAN YEL-8LK | YEL.GRN YEL-BLU YEL-YIO YEL-GRY
ROW 1J7-1 147-2 147-3 1J7-4 1J7-6 1477 1J7-8 1J7-9
ciao ;ga- R U-Turn Bolt | Extra Ball Bolt | "W~ Lane Mol;rTargel 3“%‘ LFi (D) |EXTRABALL [SPECIAL
Right Top UP olt 3 -Ban Balt Circle
1J6-1 (5P 4 (Rght 17 (Top F)zs WUPF} 53] DrTgt 41 (Bmc"de)u( ' )57
Q8! RED- Spin Balt | Red Bait “ILang |Moior Target H™ (R @|50.000 20,000
2  BLK A (Ball Popper) \ Ball 2 3-Bank Balt Circle)  |Bait Circle
146-2 (SP) 2 ol WPFEM), 4| ToeUPR), o (Uer) 4] OrTet 49" sof s o
082 RED- Lock Bot | Magna N'Lane  [MoorTaget [ T (R NFyiagna save [KICKBACK
3  ORN N . Saye™ (Top UPF) Bolt 1 3-Bank @ {Bolt Circle
1J5-3 (P 3| (REE 19 27| (LUPF) 35| DrTgr gg|BetCreelg, | s g
€831 RED- Biue Bolt W Lare o) KL @ |0.000 150,500
4 YE S B (UPF Teft Btm UP 2X 3-Bank Bl O 'Bolt Circle
136.5 (5P} 4 12 2) { E) 28 (iaf) a8l Dr7gt a4 ‘Bottclrcle)s 2 \ in )5 0
g% RER | BoltCircle L LAST "A" Lane ax @ VL @|vumieaL |Drawordge
Center CHANCE | gim UiPF) 3.Bark {Bolt Crcle)_|(Batt Circla)
116-6 5 13| (A Cutlane) 2 4 29 a7l DrTgt 45 53 61
085 RED- U-TURN *R* Lane BONUS @ L 100 000 75.000
6 BLU 0 A Bim UP HO 33aw Qg0 Bolt Circle
1967 S pa] Lo ) OMYPR G HOLD o] Tty gl BoliCiclg , [B1CHH)
Q8 RED- KICKBACK |JACKPOT @ SKYWAY AANSOM HURRY-UP
7 ¥VIO M c {L Qutane) Boit 4X Bo#t {Bol
I t Circle}
1J6-8 (SP) 7 18 23 31 19 47| (BN Circelg o) 63
Q87 RED- LAST K SHOOT ADVANCE sX (| HURRY-UP  [200,000 250,000
8  GRY CHANCE AGAIN RANSOM (right Bolt {Bolt Circle) {Bolt Circle)
106-9 | (L Oullans) g 16 24]  Bot 32| VI 4g 48 56 64

All Lamps are Lower Playfield, except those marked SP (Spaaker Panel) and UPF (Upper Playfield) @ = {tem Identfier
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SOLENOID TEST.

1. {From Lamp Test) Using AUTO-UP, press ADVANCE. Observe that the Piayer 1 and 2 displays
show the message, COIL TEST, the Player 3 dispiay shows 05 (Sclenoid Test identifier). Next,
the Player 3 display shows a series of test steps from 01 through 22, while the Player 1 and 2
displays show the solencid/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 Solenold Table for solenoid numbers and wiring information. CPU
Board connections at 1P11, 1P12, and 1P19 are also listed in the table.
To continuously pulse a single solenoid/circuit, use MANUAL-DOWN. Press ADVANCE to
sequence through the swilched, controlled, and special solenoids. Use AUTO-UP to resume
test cycling, and to proceed to the next test.
Wlack Xnight 2000 Solenoid Table
1 Connections Solencid Part Number
Sol. Soclenoid Wire - Driver
Function Playfieid/ Filashlamp Type
Na. Type Color [CPU Ba Cablnset rnatr i =Insar Bd: p=Playfed
Q1A3] Cuthole Kicker Swilched | Vio-Brn } 1P11-1 5J1-8: 5J4-9 (A) Q33 |AE-23-800
01C 3} UPF Big Red Boll Fiasher Switchaed | Blk-Brn J [ {Gry-Brn) 5J5-9 (C) Q35 | #806/489 flashlamps 2p. 2
02A>| Ball Release {Shir Lane Feeder) | Switched | Vie-Fed}f1P11-3 8J1-7: 5J4-8 (A) az2s |AE-23.800
02¢3| UPF Big Blue Bolt Flasher Switched | Blk-RedJ {{Gry-Red 5J5-8 (C) Q25 | #906/#88 llashlamps 2p.21
0347 Lett 3-Bank Drop Tgt Reset Switched Vio—Orn} 1P11-4 | 5J1-6:5J4-7 (A) Q3z | AE-26-1200
03C 3} Bolt Circle Center Flasher Switched | BIx-Orn J | {Gry-Orn) £J5-7{C}) Q32 |wo06/#89 Hashiamps 2p.2r
04 A2 Right 3-Bank Drop Tgt Reset Switchad | Vio- Yel Y[ 1P11-5 5J1-§: 5J4-6 (A} Q24 |AE-26-1200
04C 3| Flipper Lane Flasher Switched | Bik-Yal {Gry-Yel} 6J5-5 (C) Q24 | #906/#89 llashlamps 2p.2)
05A%  Not Used Switched Vio~Grn} 1P11-6 | 5Ji-4: 5J4-5 (A} Qan
05C 3| Drop Target Flasher Switched | Bik-Grn (Gry-Gm]) 5J5-4 (C) Q31 1 #906/#99 flashlamps 1p.2i
064 3] Ball Popper Switched Vio-BIu} tP11-7 | 5J1-3: 504-4 (A) 023 [AE-23-800
06C 3| LPF Ramp Flasher Switched | Blk-Biu {Gry-Blv 8J5-3 (C) Q23 |#906/#89 flashlamps 2p.2
074 3| UPF Lockup Kickback Switched | Vio-Bik }f 1P11-8 5J1-2: 5J4-2 (A) Q30 |AE-24-300
07¢ 3] Right Eject/Upr Flipper Flashaers | Switched | Blk-Vio (Gry-Vio} 5J5-2 (C) Q30 |#89 Hashlamps 1p,20
oga 3| Right Ejact Switched | Vio-Gey Y| 1P11-8 |  5J1-1: 6J4-1 (&) o22 |AE-26-1500
08C 3| UPF Lockup Kickback Flasher Switched Blk-Gry (Gry-Blk) 8J5-1 (C) Q22 | #906/489 HRashlamps 1p.2)
s3] Insed Board Gnl lilum Relay Controlled| Brn-Blk |1P12-1 | 5J2-9. 5J6-9: 2J4.3 Q17 |5580.09555.01 42
10 UPF Gl lllum Relay Controlled| Bm-Red f1P12-2 | 5J2-8: 56-8: 2J4-5 Qg 5580-09555-01 42
11 LPF Grl llum Relay Controlled] Brm-Orn |1P12-4 | 5J2-6: 5J6-7: 2J4-6 Q16 |5580-12145-01
12 A/C Select Relay Controlled{ Brn-Yel {1P12-5 5J2-5 o8 |5580-09555-01 %
13 Kickback (L Qutlane) Controtied| Brn-Gin |1P12-6 5J2-4: 5J6-6 Q15 | AE-23-800
14 Knocher Controlled] Bimn-Blu |1P12.7 BJ2-4: 5J6-3 a7 AE-23-800
15 Magna Save™ Driver Controlled| Brn-Vio |1P12-8 5J2-2; 6J6-2 Q14 |C-12403
16 Motor Targets (UPF) Relay Controlied} BrneGry |1P12-9 5J42-1: 5J6-1 Q6 |5580-12145.01 4P
17 Latt Jat Bumpar Special #1| Blu-Brn |1P19-7 &J3-7: 5J7-7 Qrs |AE-23-800
18 Left Kicker ("sling®} Special #2] Blu-Red [1P19-4 Bl3-6: 5J7-6 Q71 |AE-26-1500
19 Right Jel Bumper Special #3{ Blu-Orn [1P19-3 5J3-3: 5J7-3 Q73 |AE-23-800
20 | Right Kicker {"siing”) Spacial #a| Biu-Yel [1P19-6 BJ3-4: 5J7-5 Q6% |AE.26-1500
21 Lower Jet Bumper Special #5] Blu-Gm [1P19-8 5J3-2:5J7-2 Q77 |AE-23-800
22 Not Used Spacial #8] Blu-Bik {1P19-9 5J3-1: BJ7-14 Qv9
- Bight Fligoat Om-Vie |1P19-1 2J5-5: 210-7
Lowaer Right Flipper [Blu-Vio]2 [2J10-1: 248-15) FL11630/50VDC
Upper Right Flipper |Bik-Yel] [2J30-4:248-12] FL11630/50vDC
- Om-Gry |1P18-2 2154 2J30-8
Lower Lett Flippar [Blu-Gry] 2 [2J10-2:208-4) FL11630/50VDC
1. Wire colors. axcept fipper Ora-Vio and Om-Gry, are ground conmections (to coil lerminal with unbanded end of dade). Fippar Grn-Vig ard
Grn-Giry wiras connect from CPU Board to flippar awitch. 2. Flipper connactions shown in braces are from fippar switch [0 flipper eel. 3. "A"
circuits are pulsed, when Sol. 12 is de-energized; «C circuits are pulsed. with Sol. 12 energizad. Wire colars in brackels are those from respectve A
and © terminals corresponding 10 the J1-terminal connectian 1isted for the Aux Powaer Driver Bd, which controls the device pulsing by Sol. 12,
4. Relay is mounted on Relay Bd, (48) p/n C-11998-1; (4b) C-11902-1. 5. Ralay is mounted on Aux Powar Drver 8d. D-1 2247 in the backbox
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TEST/DIAGNOSTIC PROCEDURES (Continued)

"On" State Logic - Special Solenoid "On" State Logic - Controlled Solenoid

+3V 45V +5Y Sol. B+ B 2= +5V Sol. B+
I;r&m : +25Y . +25V
rem
Spl Sol P13 Y p—
Trigger
118 2N BLANKING -
Low,with 4401 Special Cntrd
flippers enabled Sol. Sol.
T = L ON" : = "ON
"Off" State - Speclal Solenold: "OH" State - Controlled Solenocid:
Tha Special Switch Trigger Input goes low. Mean- The Enable Input (from the PIA) goes low. Mean-
while, the P1A line ramains high. The remaining sig- while, the BLANKING signal remains high. The rest
nals reverse their states. ol the signals revarse their states.
NOTE

As directed by the game program, the Solenoid A/C Select Relay (sclencid 12) switches
the solenoid B+ power between two power busses lo permit actuating two groups of
solenoids at the proper timaes. In its de-ensargized state, the Relay connects the 'circuit A
power o 16 "controllad® and “switched” solencids (identifiad in the table with no suffix
lettar or the letter A, after the solencid number). Individual solenocid operation then
depends on the game program anabling the ground path for sclenoid actuation via the
driver transistor associated with each solenoid circuit. For example, the game program
can actuate the Outhole Kicker solencid (sol. 01 A}, via the driver transistor Q33.

Whan the game program determines that the Sclencid A/C Selact Relay (sol, 12) must be
energized, the relay connects "circuit C power' to sight group C solanaids {01C through
08C). Now, driver transistor Q33 can actuate the Pin-Bot Flashars circuit {sol. 01C},
which has two lamp circuits, one to the Insert Board and one to the playfield. Using this
"multiplexing” technique, the sams drivar transistor can control actuation of two separate
solenoid circuits. '

Systen 11B ___‘] part of part of Master Interconnect Bd
CPUBoard 1 AuxPur e D-12313-563
| Driver8d {RT=3.00Y
D-11883 ) R Bik8 | Blk-Bm
yat1-1 4 129 w397 Sol
N Bulb 01C
3 1Gry~

#906; gackglass
Bulb{ Fiashers &

X2 | PF Big Red
(Driver, SN E Bolt Flashers
Sol.1, 14128 i
A&C) ;
: Sol. 01A
i ol.
[g:ﬁg] = } Quthole Kicker

Figure 4. Typical Solenoid A/C Select Relay Circuit, showing the
function of Solenoid 12, the Soienold A/C Select Relay.
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(From Solenoid Test) To initiate the Switch
Player 1 and 2 displays show the message,
06 (Switch Levels Test identifier). Normally, the right portion of th

TEST(DIAGNOST!C PROCEDURES (Continued)

SWITCH TESTS.
1. Switch Levels.

blank, indicating that no switch is actuated.

It, however, a switch is actuated (possibly stuck closed), the

number, while the Player 1 and 2 displays indicate the switch’'s name.

accompanies the displays.
switch testing capability.)
actuated switch's name and number.

Levels Test, press'ADVANCE. QObserve that the
SWITCH LEVELS, and the Player 3 display shows
e Player 3 display remains

Player 3 display shows that switch's
A sound aiso

(This is another facet of the Black Kuight 2000 System-11B's
If more than one switch is closed, a series of displays show each

(In addition, either of these problems could result in the reporting of a switch problem (or

probiems) at game Turn-

As soon as the operator opens a close

Switch Levels display series. For Biat
through 64. Refer to the Switch-Matr

CPU Board connections at jacks 1J8 {columns) and 1J10 (rows)

Black Ruight 2000 Switch-Matrix Table

On or at the beginning of Diagnostic Tests.)

d switch, its name and number are eliminated from the
k Euight 2000, switch numbers can range from 01
Ix Table for switch numbers and wiring information.
are also listed in the table.

one switch is closed, check for a short circuit between the column wires.

COLUM 1T 045 2 O4Y 3 Cas Y 5 a3 6 a7 T Qa2 3 a6
GRN-BRN GRN-RED | GRN-ORN GAN.YEL | GRAN-BLK GRN-BLU GRAN.VIO GRN-GRY
ROW 1981 148-2 1J8:3 1J8-4 148-5 148-7 1J8.8 1J8-9
WHT- M R 3-Bark ’
, BRN Plump. 800 Playfield éﬁﬁ,;zt, W gf;:f-'r%:;’ oo tager O [uTum © F,:P%fr
1410-8 1 kg 17] lane o¢ 53] et a1 49 ot g5
WHT- |C Side Power . Molor Targets | R 3-Bank U-Turn i
2 AeEa| ACRey Outhale Ezgs:fr:‘;k)er LaLe (Miodle TQG‘) Or Targel © " e FI‘.I‘;Tler
1J10-8 10 18 26 34] (md) 42 50 58
\g:';r Credil Ball Trough Right Jet N Motor Targets R 3_!'.8'3“" @ U-Turn @ Magna
3 Bulten ¥ (R Bumpar (Lower Tgy, | O Target Save™
1010-7 3 ) 11 19| lane 27 35| wighn 43 51 59
_ WHT. - i UPF Lock L 3-Bank
o B | encon fairrougn | BOMGr | W Tt B v ©
1910.6] Chute 41 ¥2(Md) 42 97 o] Lane ol swich 36| w44 52 50
WHT- | Center Coin UPF Lock L 3-Bank
5 GAN Chute Bal;;'r(ci;ugh Ié‘::niee‘r ‘ﬁne Middle Dr Target Bail Shooter
1J10-5 5 13 21 29| Swich a37] (md) 45 53 61
WHT- | Right Coin Lo UPF () R UPF Lock E?f:nkt Right Return
S Chute Laop End Lane Lpper 9e Lane
1J10-3 ] 14 22 30| Switeh 38] (v 46 §4 62
7 \c'lﬂoT' Slam Tk Right UPF Upper Ramp Left o Bal Lett Return
Cullane opper Lane
1J10:2 7 y5| LoopEnd o) Enty 45 ,] PP 49 PPOT 47 55 63
WHT- | High Score up COWN Lower Ramp . ' Right
8 GRY Resel Mator Targets |Motor Targets Exil Right Ejec! | o iane
1410-1 16 24 40 48 56 64
UPF = Upper Playfield BL = Bottom Left  BR = Bottom Right @ = llem ldentifior
Row Problems. !f a display of two {or more) swilch numbers of 3 row occurs, although only

Multiple Switch Number Indications. Check the associated column wire for a short circuit

to

ground.

Column Probiems. If display of two (or more) swilch numbers {0 3 COUMA 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.
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TEST/DIAGNOSTIC PROCEDURES (Continued)

SWITCH TESTS (Continued).

2. Swltch Edges. .

From the Switch Levels Teslt, press ADVANCE. Observe that the Player 1 and 2 displays show
the message, SWITCH EDGES: the Player 3 display shows 07 (Switch Edges Test identifier).

The right portion of the Player 3 display is plank, indicating that no switch is actuated.

This test permits the operator {o test whether actuating a switch provides the proper signal to
the System-11B switch testing program. When actuating a switch, the operator should see the
switch's name and number (in the Player 1, 2, and 3 displays, respectively). It no indication
appears at the time the switch is actuated, the operator then knows that there is @ malfunction
associated with that switch.

Using this technique, the operator can test each switch appearing in the Black Enight 2000
switch problem reporting displays (either at game Turn-On or at the beginning ot the Diagnostic
Tests) to determine whether the switch can be actuated. !f the swilch'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 currently caused by a switch malfunction. The operator can
then seek other causes for the reported problem, being almost cerain now that the switch did

not fail. This test is also useful when the operator is adjusting the sensitivity of a particular
swilch's actuation mechanism.

Among the possibilities is the fact that the players have not actuated that swilch because of
some other problem; the operator should try {o analyze what could cause the switch 1o be
missed during game play, and remedy that problem cause. With these new tests, swilch
problems are, theretore, more easily isolated.

3. Playfieid 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 Switch Test. Use a

jumper wire 10 simulate swilch actuation. For example, placing a jumper petween 1J10-9 and
1J8-2 should (based on the switch-Matrix Table) should produce an indication of switch 09
being actuated.

C-SIDE TEST
From the Wheel Test, press ADVANCE. Observe that the Player 1 and 2 displays show the
message, C-SIDE TEST, and that the Player 3 displays shows 09 (C-Side Test identifier).

The Player 1 and 2 displays then change to show the 'side’ of the circuit being tested, ajternating
hetween "SELECTED A-SIDE" and "SELECTED C-SIDE", while the Player 3 display shows 09
and the side being tested. The message "Err" appears whenever the side being tested is not
receiving power via the relay and fuse of the Aux Power Driver Board and the resistor and opto
transistor of the Backbox interconnect Board. The “Err" message of this lest indicates a
component failure {most likely, a blown fuse) in the pulsing circuitry for the coils and flashers.

ENDING THE DIAGNOSTIC TESTS.

To end the Diagnostic Tests, reach the C-Side Test (09 in the Player 3 display), use AUTO-UP

and press ADVANCE. The backbox displays should show the Black Euight 2000 game’s
Identification Information. Use MANUAL-DOWN, and press ADVANCE to reach Adjustment ltem
70 (INSTALL FACTORY). Use AUTO-UP, and press ADVANCE to go to the A .

Black Ruight 32



TEST/DIAGNOSTIC PROCEDURES (Continued)

AUTO BURN-IN MODE. :
The Aute Burn-in Mode permits the operator to check intermittent (of nonrecurring) problems
associated with most portions of the game’s circuitry. Repeatedly cycling through a group of tests
can sometimes bring a problem, which occurs only randomly of occasionally, to exhibit itself more
frequently, thereby aiding in the isolation of the problem. To activate the o :

1. While in the Game Adjustments, reach Ad 67 and change the Factory Setting of NO to YES, via
the Credit button. Setthe AUTO-UP/MANUAL-DOWN switch 1o 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. To halt the Auto Burn-in Mode, switch the game Off and then On. Black Buight 2000 now
starts in the Attract Mode. (It 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.)

SYSTEM-11B MEMORY CHIP TEST.
A new feature is now included in the Memory Chip Test for System 11B. During power-up. the
CPU performs a self-testing routine. When all ests are satistactory, the game proceeds to the
_aliowing players to use the game. Whenever a portion of the testing does not
produce satisfactory results, the game displays a message, before proceeding to the next
portion of the testing. ONLY atter all tests are satisfactory does the game allow play to begin.

In addition to the displayed message, when a test tails, LED2 (DIAGNOSTIC') mounted on the
CPU Board can be observed 10 determine the probable cause of the problem. This LED blinks,
or flashes, a certain number of imes to identify the probable cause, as described in the CPU
LED Indicator Codes Table. The operator can also start the self-testing routing by
pressing the CPU Diagnostic Swilch (SW2) on the edge of the CPU Board.

CPU LED Indicator Codes Table

Diagnostic LED
Blinks/
Flashes Display Message Explanation

1 u25 RAM FAILURE u25 RAM could not be used properly (NO other 1ests ara performed;
the gama is locked here, until the game is wrned off).

2 MEM. PROT. FAILURE | This messaga means that (A) the Coin Door may be shut; {B) the Mem-
ory Protect Switch may be stuck in tha ON position; (C} the memory
protect logic is protecting the memaory: or (D) a U2S RAM tailure is
occurring. (See Note 1}

3 uUs1 PIA FAILURE US) has a malfunction. (Sae Note 2)

4 uas PIA FAILURE U38 has a malfunction. (See Note 2}

5 Uai1 PIA FAILURE U41 has a malfunction. (See Note 2)

6 U42 PIA FAILURE Ua42 has a malfunction. {Sae Note 2)

7 U5s4 PIA FAILURE US4 has a malfunction. (See Note 2}

8 U110 PIA FAILURE U100 has a malfunction. (See Note 2)

9 IRG FAILURE IRQ has & malfunction. It may be missing or oo fast or oo slow.

10 uz27 ROM FAILURE u27's internal checksums do not match, It may be a ROM failure, or its
associated connections and connectingdavicas are causing it to ap-
pear to have a problem. (The foliowing U26 test is skipped.)

11 uz6 ROM FAILURE U26's internal chacksums 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, iis associated connections or connecting devices are causing the 1C to ap-
pear to have problems.
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TE_STIDIAGNOSTIC PROCEDURES (Continued)

SYSTEM-11B SOUND CIRCUITRY TESTS.
Tests of the System-118 Sound circuitry, including the Audio Board, are possible only after
successful completion of the System-118 Memory Chip Test.

1. Audlo Board Test. A brief check of the Audio Board (D-11581) circuitry occurs at game
Turn-on; the game reports the test results by brief sounds, as follows: No seund = Audio
Board is not operating, or {ailure is atfecting the sound circuitry (broken cable: dead amplifier;

etc.); 1. sound = system OK; 2 sounds = RAM problem; 3 sounds = U4 problem; 4 sounds =
U19 problem.

2. General System-118B sound Test, Press the Sound Diagnostic Switch {(SW 1) on left
edge of the CPU Board. Listen for the two 1est sounds, showing that both the CVSD {Continu-
ously Variable Slope Delta) Modulator, which provides the voices tor Blatk Buight 2000,

and the DAC (Digital-to-Analog Converter) sound circuits are functioning property.

if no sound is heard, reter to the text entitled "NO SOUND _*_If gne "ring" is heard, this
indicates a matfunction of the U23 RAM Chip. It either two or four "rings” is heard, this indicates
a problem associated with the U21 ROM Chip. If either three or five “rings" is heard, this
indicates a problem with the U22 ROM Chip.

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

Check the sound-select inputs (pins 2 through 9 of U9) to se€ it they pulse during Sound Test

01. Also, check the .12 V supply voltage on the CPU Board. Ifthis yoltage is low (0f AC ripple
seems too high), perform the following checks:

1. The gray and gray-green {ransformer secondary wires for 19.4 VAC.
2 The CPU Board filter capacitor C26 for -12VDC.
3. The filter capacitor C26 for excessive AC ripple (over 0.75VAC).

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

CAUTICHN
DO NOT use a soldering iron over 40 watts, Note aisa that cordless soldering
irons will NOT work tor this test.

Hearing a low humora ‘click’ indicates that the power amplifier (U1, TDA2002), the Volume Con-
trol, and the speaker aré operating satisfactorily, as is the sound circuit cabling. Not hearing a
sound requires repeating the test with the Volume Control turned parnt way down, to determine
whether the Volume Control is faulty. Also, check the cable connectors tor proper mating, and
that no broken wires affect this circuit .
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Fuse Locations Diagram & Listing

D-12247
Aux Pwr
Drvr Bd

ST 1

X 0-12313.563 Backbox
Interconnect Bd

Note: Under the Upper Playfield near the top center above the Jet Bumpers is a 2.5A,, 250V, S-B, fuse {p/n
5731-09128-00) in the Red-White line powering the Jet Bumpers.

Fuse Listing

ltem Part Number Description
5731-12328-00 Fuse, 3/8A.,Slow-Blow (S-B}, 250V Fi, D-12246 Power Supply Board

1

-h-(a)l\)l\)l\)l\)l\)-—t—‘

5731-12327-00 Fuse, 1/8A., S-B, 250V
5731-09432-00 Fuse, 7A S-B, 25Qv
5731-09128-00 Fuse, 2-1/2A., 5-8, 250v
5731-09651-00 Fuse, 5A., S-B, 250v
5731-08665-00 Fuse, 2A., S5-B, 250v
5731-06314-00 Fuse, 4A., S-B, 250v
5731-09432-00 Fuse, 7A., S-B, 250v
5730-09071-00 Fuse, 8A., S-B, 32v
5731-00651-00 Fuse, 5A., S-B, 250v
5730-09252-00 Fuse, 8A., S-B, 125v

Circuit/Location

F2, F3; D-12246 Power Supply Board

F4, F5; D-12246 Power Supply Board

F1, F2A; D-12247 Aux Pwr Driver Board

F2C, F3, F4; D-12247 Aux Pwr Driver Board

F5, F6: D-12247 Aux Pwr Driver Board

F7: D-12247 Aux Pwr Driver Board

F8: D-12247 Aux Pwr Driver Board

+18 Vdc Lamp Ckv/ Lwr Rt Backbox fuseholder (1)
F1 - F4: Gen. lllumination/B'box interconnect Board
input {"high voltage”) Power Line/Cabinet Box"

* One 4A., S-B, 250v fuse (6731 -06314-00) is provided for an overseas (220v) game instaliation.
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MAINTENANCE INFORMATION

Figure 4 Shows the two main lubrication points of the Shooter Lane Feeder. The shaded arrows show
the directions in which the Shooter Lane Feeder and other parts of its related assemblies can he
adjusted for proper operation. Note that the mechanisms of the Eject Hole Arm Assembly is quite
gimilar to the Shooter Lane Feeder; it has the same lubrication requirements and adjustment
capabilities as the Shooter Lane Feeder.

¢ sEE_TOP
?» ’ T VIEW
0
o
4 LUBE
POINTS

TOP VIEW

Figure 4. Adjustments and lLubrication PoInts, shooter Lane Feeder.

Because of the functional design (arm-actuated via solenoid plunger operation}, the pivot points ot the
Left and Right Kickers ("Slingshots") all require lubrication as a reguiar servicing procedure. Mechanical
adjustments are simple and somewhat similar 10 {he Shooter Lane Feeder. These mechanisms should
also be checked tor proper tit {(snugly tight) where they attach to the playfield.

L ybrication to ensure proper operation also applies 10 the target blades of each 3-Bank Drop Target.
Regular maintenance is essentialio a game's continuing contribution to the operator's earnings.
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Section 2

Game Parts [nformation

+ Parts Lists & Diagrams

Locations:
Game Circuit Boards and Major Mechanisms

Power Supply Board (D-12246)

Aux Power Driver Board (D-12247-563)
Backbox Interconnect Board (D-1231 3-563)
Audio Board (D-11581-563)

System 11-B CPU Board (D-11883-563)
Master Display Board (D-12232-1)

Lamp Boards

All Major Mechanism Assemblies of Blatk kuight 2000
Solenoids/Flashers & Rubber Parts
Switches

Lamps
Playfield Parts
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Parts Information

Black Knight 2000
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Power Supply
p/n D-12246
Hem PariNo.  CkiDesignator Descriplion Hem Pasrt Mo Ckt Designator
1 5§765.12317-00 Power Supply PCB 26 5075-08060-00 ZR2, ZR4
2 5733.12080-04 F1-F5 Fuse Holder 27 5480-09424-00 1
4 5731-08432-00 F4,FS Fuse, 7A., 5-B, 250v 28 5010-08069-00 R3, Re
4 5731-12328-00 F1 Fuse, 3/8A  S-B, 250v 26 5010-10631-00 R2 RS
§ 5730-12327-00 F2,F3 Fuse 1/8 A, 250v 30 5010-08536-00 R1,R4
& 5791-10862-15 J1 Connecior, 15-pin Har, Sq Pin 156 31 5013-08426-00 R?
7 5791-10862-06  J2 Connector, 6-pin Har, Sq Pin .156 a2 5013-09427-00 R8
¢ 5791-108862.00 3 Connector, 9-pin Hdr, Sg Pin 168 33 5010-00541-00 RO
g 5100-09630-00 BR1 Bridge Rectfiar, 35A., 200V 34 5010-08085-00 R10
10 5164-12154.-00 [»3] Transistor, MJE 15030, NPN a5  5010-09428-00 R11
11 5194.12155-00 OB Transistor, MJE 15031, PNP 36 5010-09508-00 R12
12 5194-09085-00 Q2 Transistor, MPSD52, PNP 37 50120942000 RN
13 5164-08056-00 O Transistor, MPSD02, NPN 38 5040.12324-00 C1,C3
14 51620042500 Q5 Transistor, 2N6O57, NPN 3G 50430007200 C2.C4
15 5§701-08652-00 Thermal Pad T0-3 40 5040-09421-00 C7?
16 4006-01003-06 Mach. Saew, 6-32 1 /8 41 5040-00422-00 C8
17  4006-01003-08 Mach. Screw, 632 x 172 42 5040-09420-00 €3
18 20-9229 Tharmal Compound 5040-08883-00
19 4406-01117-00 Nut, 6-32 Hex. 43 5040-08419-00 C10
20 5010-09534-00 Wi Resistor, 00
21 4703-00007-00 Lockwasher, #6 Ext. 44 S040-08423-00 €12
22 5705-12330-00 Heatsink 4"
23 57050819500 Heatsink 60308 45 5043-00448-00 C14
24 S070-05054-00 D, D3-08  Diode, 1N40OA 48 5043-00065-00 C15
26 §075.09059-00 ZR1,ZR3  Zener, 1NS990, 3.9v. 172w 47 58240024800 TP1.TP4
48 03-7947
NOTES:
1. Heat sink compound must be applicd between transistor and heat sink.

2, Observe index mark on integrated circuit, polarity of capacitors

1510TS.
3. Thcvicw onSmdilsmlncdheunnkmdhardwmil from the
clarify installation.

and diodes, and position of -
bottom of the healsink, to

Deecription

Zener, 1N4TE4, 100V, 1w

IC, Volt. Reg., MC1723C5
Resisior, 330K, 5%, 172w, C.F.
Resistor, 1.2K, 5%, 1/2w
Resistor, 30K, 5%,1w

Resistor, 2.15K, 1%, 174w, C. F.
Resistor, 499K, 1%, 174w, C.F.
Resistor, 2.7%, 2%, 1/4w G F.
Resistor, 15K, 5%,1/4w, C. F.
Resistor, 1.5K, 2%, 1/4w C_F.
Resistor, 27040, 2%, 1/4w, C F37
Resistor, 0.120, 5%.5w
Capacitor, 150 mid, 160v, radial
Capacitor, 0.1 mid, 500v, disc
Capacitor, 100 mid, 25v, radial
Capacitor, 47 mid, S0v, radial
Capacitor, 1000 mid, electr,
25v, axial or radial

Capacitor, 18,000 mid, slect,
20v, axial

Capacitor, 330 mid, elect,
10v,radial

Capadior, 0.1 mid, 50v, disc
Capacitot, 470 pid

Terminal, #1502 (Test Post)
Tie Wrap, 8° Long
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Aux Power Driver Unit Board
p/n D-12247-563

Part No.

5763-12184-00
5040-09537-00
5040-12181-00
5043-09072-00
5010-03160-00
5012-12238-00
5010-08534-00
5017-12180-00
5100-09690-00
5070-08785-00
5070-09045-00
5191-12179-00
£580-09555-01
§733-12060-01
5731-08665-00
5731-09128-00
5731-09651-00
5731-06214-00
5731-09432-00
5791-10862-09
5791-10862-07
5791-10862-12
5791-10862-04
16-8850-282

Ckt Dasignstor

C1,C3
Cs,Cé
C2,C4
R1-R8
R9

W1, W3, W4, W6
VR1, VR2
BR1, BR2
D1-D23
D31 -D46
Q1-Q8
K1

F5, F&

F1,F2A

F2C, F3, F4

F7

F8

J1,J2,J4 - J6, 48
J3, 47,49

J11, 412

Ji0

Description

Bare P.C. Board

Capacitor, 100 ufd., 100v, Radiat
Capacitor, 10 ufd., 100v, Radial
Capacitor, 0.1 ufd., 500v
Rasistor, 2200, 1/4w C.F., 5%
Resistor, 3.3K(1, 5w, 10%
Rasistor, 00, 1/4w

Varistor, 100v

Bridge Rectifiar, 35A, 200v
Dicde, 1N4003

Diode, MR501

Transistor, TIP36C

Relay, DPDT, 13A

Fusa Holdar

Fusa, 2A, 5-8, 250v

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

Fuse, 5A, S5-B, 250v

Fuse, 4A, S-B, 250v

Fuse, 7A, 5-B, 250v
Cannector, 9-pin Hdr, Sq Pin
Connector, 7-pin Har, Sq Pin
Connector, 12-pin Hdr, Sq Pin
Connector, 4-pin Hdr, Sq Pin
P.C.B. 1.D. Label
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Part No. Ckt Designator
§766-12130-00
£371-11087-00 Ui

a) 5700-09006-00

5370-11086-00 u3

#) 5700-09004-00
5400-10320-00 us

a) 5700-08585-00
A-5343-563-5 U
A-5343-563-6 u1e

a) 5700-10176-00
5371.09152-00 U1
£430-10322-00 U2
5340-10139-00 us
5281-09487-00 uie
£281-10043-00 ES
5281-09235-00 u21
§370-09321-00 U9, U10,U17
5261-09215-00 U2
5261-09245-00 Ut
5281-08745-00 uis
5370-09156-00 uz22, U2

a) 5705-09199-00
b} 4006-01003-08
©) 4406-01117-00

d) 4703-00007-00
5160-10269-00 (1]
5060- 10396-00 5M
£5010-09181-00 R4d, R48
5010-00181-00 R3S, R4S
5010-08361-00 R43, R46, R47
5010-09358-00 Ra1, R42
NOTES:

Audio Board Assembly

pmn D-11 581-563
Desacription Part No.
Bare P. C. Board 5010-08938-00
IC, DA Conv, YM3012 5010-08383-00
Societ, IC, 16-pin (U1) £010-08991-00
IC. Sound Processor, YM2151
Socket, ¥C, 24-pin (U3)
IC. pProcassor, MCBBBOSE 5010-09034-00
Socket, IC, 40-pin (U8) 5010-09324-00
IC, Audio ROM 1 £010-09162-00
IC, Audic ROM 2 5010-10258-00
Sockat, 1C, 28-pin (U4, U19) 5010-08179-00
1C. DVA Convir, MC 1408 5010-09534-00
iC. PIA, MCERB21 5040-09343-00
IC. RAM/S 5516-2 2Kx8 5040-10974-00
IC. Dual D Flipfiop, 74L574 5040-09776-00
1C,74LS175 ﬁ? ;goo&oo
IC Tripie NAND, 74L510 wa-oagggg
1C. Op Amp, MC1458 e 8996.00
IC, Hex lnv, 74L504 o oa0ee. 00
IC, 2-4 Dec, 74L5139 £043.06492.00
1C, Dusi Mux, 7405138 50430984400
'C, Audio Amp, TDA2002 20430984500
Heatsink, 360308
Mach. Sarew, 6-32 1 W8
Nut, 6-32 Hex. gg?‘ ?ggg?: g
Lockwasher, #6 Ext. £551.00822-00
Tranaistor, 2N3904, NPN 57910843700
SIP 4.7% & 470pid, BRC 2791.10862.04
Rasisior, 1.00), 172w, 5% 5701.10862-06
Resisior, 2.201, 1/4w, 5% 16 8850-250
Resistor, 2200, 172w, 5% 20-9229

Reslstor, 1K, /4w, 5%

* 17 capacitors (shown on di;gu.m with "B" symbol)_prow;dt:d-fSVDC filtering for I1Cs.
, axi

All capacitors are ceramic,

jal, unless otherwise n

All resistors are 5%, 1/4w, Carbon Film, unless otherwise noted.

Cit Designator

A2, R3, R12
R7-R9

A1, R4, RS, R11,
A28 . R28, A3,

Description

Resistor, 2.2K, 174w, 5%
Resistor, 3.3K, 174w, 5%
Resistor, 4.7K, 1714w, 5%

R36, R37, R45, RS0

R4 - RY7

Rs, R38

A39

R40

A0

we
C1,C3,C4,C8
C12.C19,C24
c26,C30
c29, C32
C25,C28
cs.B(\?m°
C31.C3
C13-C15

C2, Co4

Cé
C16,£18,£20-
c23,C27

X1

CR1

L1-13

m

J1,J2,J5

J3

Resistor, 10K, 1/d4w, 5%

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

Resistor, 100K, 1/4w, 5%
Resistor, 1M, 1/4w, 5%

Resistor, 3.3M, 14w, 5%
Resistor, 003, 1/4w, 5%
Capacitor, 10uld, 20v, $£20%
Capacitor, 100ufd, I5v

Capacitor, 470uld, 16v; +50, -10%
Capacitor, 1000fd, 18v, 20%
Capacitor, 10uld, 10v210%
Capacitor, 0.01pid, 50v,+80, -20%
Capacilor, 0.141d, 50v, 20%
Capacitor, 470 pid, 50v, 120%
Capacitor, $00 pfd, 50v, £10%
Capacitor, 47 pid, 50v, £20%
Capacitor, 1000 pid, S0v, $20%

Crysial, 3.58 MHZ

Cascillator, 8 MHZ

inductor, 4.7 uH, 3A

Connector, 20 pin, (Hdr), Rib. Cil
Connector, 4 pin (Hdr)
Connector, 8 pin (Hdr)
P.LCB.LD. Label

Thermal Compound
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System 11B CPU Board

p/n D-1 1883-563
Rem PutNe Cia Deslgriot Description kem  PuriNe. Cht Designedor Descripiien
1 5784-12208-00 Bare P. C. Doard
2 S3T0-0969100 U3 IC, CVSO Mod., 55538 a2 s010-10003-00  Re2 REY Resisior, 2000, 5%, 14w, C.F.
3 sTgoemi0 UM US IC, Dual Op AT, 1458 s 50101017100 A&7 fasigtor, 560, 5%, tdw, C.F.
4 La10930800 U8 IC. Ol Bus Xov, 7ALSMS 84 50101017000  Rel Resinor, 4752, 5%, Vdw, C. F.
§ 5430-08872-00 L8, U0, U8, 41, IC, P, MCS820/6821 85 50100918000 R53, RS, W12, W1d Resistor, 22001, 5%, 14w, C. F.
U2, USt, USe 8 070041800 A3 A4, A71-ATS, Resistor, 4700, 5%, 1/éw. C.F.
& su0-10139-00 U IC. 2K x B CMOS Sustic AAM R135R137
7 2p0-0e01000 UM IC, 4-16 Dscoder, 74154 &7 50100817900 RS Resisior, 2900, 5%, Véw, C.F.
s Sop1oe2e800  U7.U8, U2 IC, 2-4 Decoder, 74L5130 68 hot Used
9 50750s40s00  ZRI-IRB Dicde, Zaner, 8.2v, 0.5w & 5010-1063100 A1, R4 R11T, Reslswr, 1.2, 5%, 172w, C. F.
10 5164-10098-00 Q42 70 Trargistor, NPN, 2N5880, TO-62 R120. R123, R128, R129, A3
11 52810948700 U \C. Dual D Fig-op, 74L574 70 NotUsed
12 Saa1084p00 LA \C. Tirnee, MC 1455 71 NatUsed
19 53100923500 ue IC. 14-0 Countar, 4020 72 S010-00120-00 R17 Rashpior, Z7OKIL 5%, 1w, C.F.
14 52810974300 U IC. Quad 2-Input AND, 74L508 79 0100933300  A15 R16. RS Reaistor, 100K0, 5%, 14w, C.F.
15 5281.00247:00 U4 IC. Quad 2-Input NOR, 74LS02 74 0100932400 RS, AN Alealator, 7KL 5%, Vdw. C.F.
{6 52810923500 U \C. Tripie >input NAND, 74510 75 5010-00269:00 A0, A Realior, 1260 5%, 174w, C. F.
17 5280-09013-00 ums \C. Hex inverter, 7404 76 5010-082568-00 RAZ7. R28 Aeslator, E2062, 5%, 1/dw, C. F.
1@ 52810549900 L3 UM IC. Quad 2-Input NAND, 74LS00 77 50190978300  SR1d SIP, 9R, 10-pin, 88K 125w/R, 5%
16 5281.1001400 L3 1C. Dua 4-Input NAND, 741520 73 5019006200  SA3. SA1S, AT, SIP. BR, 10-pin, 4 7KLY . 125wA, 5%
20 5281-00486-00 U2 IC, Octal D Fig-Top, 74L5374 SA19, SA20
21 5710915200 M2 IC. OvA Converer, MC1408 79 =019-00608-00  SR4, SR8, SAT SIP, 9R, 10-pin, 5600, .125w/R, 5%
22 52910974500  U¥ 1C, 3-8 Decoder, 74L5138 80 5019-0978500  SRie SIP, 9R, 10-pin, 2.2KA% . 125w/A, 5%
23 §340.0087800 LA \C. 2 x 8 Static RAM, 2018 31 50191047200  SRi4 SIP, SR, 10pin, 3.3, 125w/R, 5%
24 Not Used B2 50190966000 SR8 $IP, DR, 10-in, 1 OKRL .125w/A, 3%
25 2010008700  U11,U13,U4D IC., Octal Bulter, TALS244 81 0160978000  SR9, SA10 SIP, 4R, B-pin, 1K 5%
28 oR008P7IO0  UiT-U2C. US2. usa \C. Ouad 2-Input AND, 7408 84 50190978800 SR, 5A2 $iP. SR, B-pin, 4. 7K0L 125w, 5%
27 5280-08974-00  US5 USH IC. Hex Inverier, 7408 g8 0190879200 SRS SR? SIP. 9R, 10pin, 27Kk .125wA, 5%
28 59100915500 UM, UX YC, Cuaad 2-Ingut NAND, MC14011 8¢ GOSO-1039600  SRC1-SACS $IP, 3R, BC,10pin, 4.7¥5 & 470pld
29 £280-08548.00  U45,USO IC. Quad 2-Input NCR, 7402 SACT - SACR
0 52800930900 UM \C. Hea Bufter, 7407 87 0100877400 A2 Resistor, 22¢0 5%, 14w, C. F.
a1 56710901900  LEDV-LEDI LED, Red, Dwplny 85 50430808000  C14, C17L2 a1, Capadior, 0.01 td, 50v(+B0,-20%). Axial
12 5621-10508-00 cai1 Oucilaior, 4 MHZ C32, CA9-C58, C59,
23 51620807600  O61, 053, 0S5.057, Tranuwstor, NPN D, 2HO4Z7, « 54 Bypmss. mwkad B
sy, 061, 063, 085 1092 89 5043-09845-00 cx2, &2, C25,C27, Capacior, 1K pld, SOv{:20%). Axial
34 51910697800 Q52 Q54,036,058 Transator, PNP, TIP42, TO-22¢ cas
060, 062, 64, 086 90 SO43-08006-00  C9.C70-75, cTr, Capacitor, 0.1 pld, 50v(:20%;, Axial
35 51820941000 G609, 014017, Transiator, NPN, TP122, TO-220 cme .
Q2025 030-03, g1 50400834300 ca, C1% Capacitor, 10 pic. Eleatr, 20v{£20%), Axal
069, O71, 073, OT5, 92 S043-0%B44 00 Cc? Capacitor, 47 pld, 50w 120%). Azia)
77, Q79. 080087 2 S040-108740C C24,C28.C28 Capactior, 100 uid, Eleatr., 25v(+50,-10%],
a6 51500893800 0205 Q10013 =31 & Transmtor, NPN, 2N4401, TO-92 Axial
a21, 26029, Q34- 54 Not Used
Q3a, 041, 067, 088, §5 S045-09TRE00  CeO-C87 Capachor, 0.1 pid, Polycarbonale Rad..
Q70. 372, Q74, 78, QT8 100v(+10%)
37 51801026900 @1, 040 Transisior, NFN, 2N3904, TO-82 96 0430008500  C30-C40, C8S. G0, Capachor, 470 pid, S0v(x20%). Axial
a8 51000901600  039,0%0 Transistor, PNP, 2N4403, TO-92 cre, Ci0,C12
a9 5130-0001400  $1-58 SCR, J0v. 0.BA, 2N5080 97 0400854500 CXO Capachor, 22 id, Electr., 10v(+50-10%).
a0 SO70-062500 D3O8 Diose. 1N4001 Axial
a1 5070-D8g-00 D2 Orode, 1NA148, 150mA P4 0410003100  CS 1 uid. Tanl, 25¢{220%), Axial
42 so7o-0926800 D1 Diage, YNS317, 1.0A 9% 50430902000  C16,C87 Capacitor, 0.047 utd, 50v(220%), Axial
43 SO7509018-00 IR Diodse. Zaner, INS#ISA, 6.8v, 05w 100 Net Used
o s7S-e0se00 IR2 Diods, Zaner, 1NS9G0, 3.9v, 0.5w 101 S043-0948200 G Capaditor, 100 pid, ceramic, 100v(:20%)
45 50100899200  Rod, Ra?, A100, Resietor, 5600, 5%, 1idw, C.F. 102 Net Lined
f103, R106, A109 4y S5048- 1096200 c13 Capacitor, 4700 pid, cormmic, SOv(2 10%)
a8 50100007900  RSA fesistor. 1001, 5%, 114w, C. F. 104 56510062200 1113 inductor, 4.7 yH, 3A
o7 010095300 W1, W2, WA, WELWT, Resior, O, 5%, Viéw, G.F. 108 S64109312:00) W1 5W2 Swich, Pushbution, DPOT, 100v, 5A
WB, W11, Wid, W18, W17, Wi 5841-09653-00)
8 0100899100 AN, A3, f35, RS2 Resimor, 4. 7KL, 5%, 14w, C. F. 108 00 8183 Banery, Akaline, 1.5v. A
RSs, R8s, RO2, R148 107 20-M491 W18, W19 Bus Wite, Jurnpes
19 50100035800  RS4, RS7, RS, Asd, Reaistor, 1.0K0. 8%, 14w, C. F. 108 5881-09021-00 Banery Hoider, 9171
RoS, R138-R145 109 570C-10176-00 IC Sockat, 26 pin
s 50100911300 RN Resistor, KO 5% tidw, CF. & A5343-5831 V-] IC. Game AOM 2, 27128
51 5010089a300  R7. A8, A0, RTC. R8O Resisior, 13K, 5%, 114w, C.F. B A-5343-583-2 u? IC. Garme ROM 1, ZT258
52 50100007400  R11-A14, R25. R26. Aesistor, 1OKG, 5%, 114w, C.F. o A5343-563-3 u2 IC. Sound ROM 2, 27258
AS3, RGO, RAS, REO & M534-563-4 u21 'C. Sound ROM 1, 27258
53 50100908800 R4 Resiator, 8,855, 5%, Vidw, C.F. 110 5700-08965-00 IC Sockat, 40 pin
54 S010-0006300 RD Reslsior, 5.6K0. 5%, 14w, C.F. o 58000915000  L1S IC. wProcesaar, S8R
55 50100899700  F23. R4, A1, RS, Resisior, 2.TKO, 5%, 14w, C. F. ty 000915000 UM IC, wProcessar, 6A02
Ros R9S, A102, A108, R108, R112, R11S, 119 SB2e0R48-00 TP TRR2 Teat Point
nnn.mzn.nm.mn,mm,ﬂm 112 - 115 ot Used
582 5012-00037-00 R112, R116, A118, Resistor, 0.401, 5%, Iw, Wire-Wnd. 118 20-8229
R122, R125, R128, R131, R14 117 55800800401 Kt , d-poie, 400, O
57 5010-08963-00 A38-RS1, RES, RES. Resistor, 5501, 5%, 172w, C. F. 118 5791-1086249 101, 132, 1A-18, Connector, 9 pin {Hdt
RI01, A104, R107, A11D 1J10-1J42, 117-1019
582 5012-10860-00 RAZ-ANG Aasisior, 270, 5%, 2w, G.F. 119 5791.10082-04 1413, 114,118 Coneactor, 4 pin (Hdd
59 NotUsed 120 5791-1086212 12 Connacicr, 12 pint (Hdn
60  NotUsed 121 Nal Used
81 S010-10987-00 R Rasistor, SBHKL, 5%, tHw, C.F. 122 5791-10850-00 2R Connacior, 26 pin Ribbon {Han

123 57910843700 a1

KOTES:

1. For Schematic, refer w0 drawing #16-9019.
2. tuems 56 and S8 (resistors) must be mountad 1/8° above PCB surface.
3. Standard Jumper: W1, W1, Wé, W5, W7, W8, Wil Wi4, Wie, W17, w9,
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Upper Playfield Interconnect Board
p/n C-12646

ftem  PartNo. Ckt Dasignator Dascription

Upper Playfield Interconnect PCB
Connector,12-pin Hdr Sq Pin .156
Connector, 16-pin Hdr Sq Pin .156

1 5768-12398-00
2 5791-10862-12 J1-J4, 07, J8

3 5791-10862-16 J5, J6
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Master Display Board
p/n D1 22321
Part No, Ckt Designstor Description Part No., Ckt Designator Description
5760-12306-00 Bare P.C. Board 57$1-10851-00 J3 26-pin Header, Rt. Angle
£670-12308-00 DSPL1, DSPL2 Display, 18-Characier, AN £010-08773-00  R1-R8, A18-R3S, Resislor, 18K, 1/4w, 5%
5310-09882-00 U1, U2 US U8 1.C. 4001 R41, R43, R4S, AT
5310-08675-00 U7-U12 1.C. 4049 5010-10258-00 R38, RS2 Rasistor, 1MR, 174w, 5%
5680-08968-00 U13, U14, U17,U18 1.C. €184, Anode Driver 5010-10927-00 P36, R39, R40, R42, Resistor, B.2KN, 12w, 5%
5680-08965-00 U15, U16, U18, U20 1.C. 7180, Cathode Driver R47, Ra8, RS0, RSY,
50400934300 Ci Axial Gap, 10 pfd, 20v, £20% ::4. ::g. Hng?r' 2::.
5043-08080-00 Bypass Axial Cap, 0.01pld, 50v, +80, -20% 4. 6o, RE/,
50750813500 D1,D2 Zeonar, INATADA, 10V, 1w £010-08981-00  R37, R44, R4E, R4B Resistor, 10KL1, 172w, 5%
5761-10869-09 J1,.42,J8 ©-pin Header. R1. Angle RS5, R61, A63, RES '
§791-10869-06 J7 6-pin Hoader, Rt Angle 03-8088-1 Support Support, Display
ananaga®s  Q00CRRDAND pAA*AD ARARNARARANAN  snsnentsnd
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16-Character Display Glass

p/n 5670-12308-00
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Backbox Interconnect Board
p/n D-12313-563

Part No.

5768-12332-00
5010-09534-00
5012-12238-00
5012-12337-00
5012-10023-00
5012-12188-00
5490-10892-00
5731-09651-00
5733-12060-01
5791-10862-03
5791-10862-07
5791-10862-09
5791-10862-10
5791-10862-12
5791-10862-15
5791-10862-16
5791-10862-18
16-8850-243

Ckt Designator

W3-W13

R14, R15

R13

RS, R8
R1-R4, R6, R7
ut-u3

F1-F4

J2,J16

J9

Jé

47,410, J20

J5, J13, J18

J8

J4,J11, 412, 18
J1,J3, 414

Spkr/Display Lamp Bd
p/n C-12700

Part No.

5768-12406-00
24-8767
24-8768
5070-09054-00
57¢1-10871-08

Description

Speaker Lamp PC Board
Twist Lamp Socket

Bulb, #555 {6.3v, 25 A.)
Diode, 1N4004, 1.0 A.
Header, 8-pin sq post

Description

Master Interconnect Board
Resistor, 0Q2

Resistor, 3.3KQ, 5w, 10%
Resistor, 1.5KQ, 5w, 10%
Resistor, 400, Sw, 10%

Resistor, 3Q, 5w, 10%

Opto Isolator 4N25

Fuse, 5A.S.B., 250v

Fuse Holder, Fi-F4

Connector, 3 pin Hdr Sq Pin .156
Connector, 7-pin Hdr Sq Pin .156
Connector, 8-pin Hdr Sq Pin .156
Connector, 10-pin Hdr Sq Pin .156
Connector, 12-pin Hdr Sqg Pin .156
Connector, 15-pin Hdr Sq Pin .156
Connector, 18-pin Hdr Sq Pin .156
Connector, 18-pin Hdr Sq Pin .156
P.C.B. I.D. Label

Lamp Board ("2-C")
p/n D-12503-1

Part No. Description
5768-12241-00 PC Board

24-8803 -- Twist Lamp Socket
24-8802 Bulb, #906 (13v, 69 A)

5070-09054-00
5791-10871-02

Dicde, 1N4004, 1.0 A,
Header, 2-pin sqG post



- Parts Information Black Knight 2000

Lamp Board ("5-C")

Lamp Board ("13-C")

p/n C-12519
Part No. DCescription
§768-12380-00 PC Board
24-8767 Twigt Lamp Socket
24-8768 Bulb, #555 {6.3v, .25 A))

5070-09054-00
5791-10871-Q7

Diode, 1N4004, 1.0 A.
Header, 7-pin 5q post

Lamp Board ("1")

p/n B-1 2224
Part No. Description
£768-12312-00 PC Board
24-8767 Twist Lamp Socket
24-8768 Bulb, #555 (6.3v, .25A))

5070-09054-00

Diode, 1N4004, 1.0 A

Lamp Board ("U3-C")
p/n C-12723

Part No.

5768-12419-00

Description

Upper Playfield PC Board

24-6549 Light Bulb, #44
24-8757 Miniature Sockat
A-102311 PCB Mig Socket & Bub

Relay Board

(Sol. 11, 15 & 16)
p/n C-11802-1

Part No.

5768-12221-00
£070-09054-00
5580-12145-00
5791-12273-02
5791-12273-07

Description

PC Board

Diode, 1N4004, 1.0 A,
Relay, 24vdc, 30 A.
Header, 2-pin sq post (J1)
Header, 7 pin sq post  (J2)

p/n D-12503
Part No. Description
5768-12379-00 PC Board
24-8767 Twist Lamp Sockel
24-8768 Bulb, #555 (6.3v, .25A.)

5070-09054-00
5791-10871-12
5010-09534-00

Diode, 1N4004, 1.0 A,
Header, 12-pin sqg post
Resistor, 000

Lamp Board ("5-L")
p/n D-12520

Part No.

5768-12381-00
24-8767
24-8768
5070-09054-00
§5781-10871-07

Description

PC Board

Twist Lamp Socket
Bulb, #555 (6.3v, .25A)
Dicde, 1N4004, 1.0 A,
Header, 7-pin sq post

Lamp Board ("U4-C")

p/n C-12724
Part No. Descriplion
£768-12420-00 Upper Playfield PC Board
24-6549 Light Bulb, #44
24-8757 Miniature Socket
A-10231-1 PCB Mtg Socket & Bulb

Relay Board

(Sol. 9 & 10 Gen. lllum)
p/n C-11998-1

Part No.

5768-12243-00
5070-09054-00
5580-09555-01
5010-09534-00
5741-12273-02
5791-12273-07

Description

PC Board

Diode, 1N4004, 1.00 A (D1}
Relay, 24vdc, 30A (K1)
Resistor, 022 (W1, W2)
Header, 2-pinsgpost  (d1)
Header, 7-pin sq post  (J2)
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Black Knight 2000

Parts Information

ltem

O @m~dDN &

Part No.

HW-20018-6
03-7520-2
20-6516
5045-12098-00
RM-21-06
4010-01066-06
4701-00004-00
A-12111
FL-11630
4006-01017-04
01-7695
10-376
B-10655-R
02-4179
4010-01086-14
4700-00023-00
4701-00004-00
4410-01132-00
A-10656"
02-4219
20-9370-1
03-8050-1
B-10857-R
01-8073-R
17-1037
4010-01066-18
4410-01127-00
4700-00107-00
4701-00004-00
RM-23-06
23-6577
03-7568
4006-01005-06

© 0 (18) (i9) @ 22 22
| . 2
AN X2 °
3
' R 3 !
14 <, AR
® S
617
00 00
®)] 1) Q) @ n O
LOWER RIGHT FLIPPER
Lower Right Flipper
p/n C-11626-R-3
Description ttem Part No. Description
Wire, 18 AWG, Blue 17 4406-01117-00  Nut, 6-32 Hex
Ty-Wrap, Nylon 18 Cc-11827-R Flipper Basa Assembly, R.
Speednut, Tinnerman 19 06-14G Insulating Blade
Capacitor, 2.2 pFd, 250V, 20% 20 4105-01019-10  Sh. Metal Screw, #5x 5/8
Slaeve, Viny! (Cap. leads) 21 4701-00002-00  lockwasher, #5 Splt
Cap Screw, 10-32 x 3/8, SH 22 23-6622 Tape, Double-sided
Lockwasher, #10 Split 23 03-7811 End of Stroke (EOS) Switch

Flipper Stop Assembly

Flipper Coil (Red), {* - Refar to Note 3)
Mach. Screw, 6-32 x 1/4, P-RH-S
Solenoid Bracket

Coil Plunger Spring

Crank Link Assembly, Right

Link Spacer Bushing

Cap Screw, 10-32 x 7/8, SH
Washer, 5/8 0.d.x13/64 i. d.x169a.
Lockwasher, #10 Spiit

Nut, 10-32 ESNA

Flipper Link Assembly

Coil Plunger

Spring Pin, 5/32 dia. X 7186
Flipper Link

Flipper Crank Assembly, Hight
Flipper Crank, Right

Crank Washer

Cap Screw, 10-32 x 1-1/8, HCS
Nut, 10-32 Hex Hd.

Washer, 5/8 0.d.x13/64 i, d.x12ga.
Lockwasher, #10 Spiit

Tubing, H. S. 1/4 DWP

Bumper Plug

Flipper Bushing

Mach. Screw, 6-32 x 3/8, P-PH

{

** . Also see separate diagram

Fiipper Assembly Notes:

Each Flipper Assembly on the Lower Playfield (and the two
\ ower Flipper Assemblies an the Upper Playfield) is mounted
paneath the playtield, in conjunction with the plastic Fl:pper
Paddie and Shaht (20-9250-5) and flipper Rubber (2365154}
on the upper side of the playfisld. The Upper Flipper Assembly
on the Upper Playfieid uses & plastic Flipper Paddie and Shah
{C-11827-5) and ipper Aubber (23-6553-4).

The tip of the EOS Switch must travel 0.0150 (+ 010, - .000)
inch, bafore the conlacts fuily opan, with the flipper in the actu-
sted position. The EOS Switch contacts must have a gap of
0.062 {£ .015) inch. Adjustment of the E0S Switch must be
made at & minimum disiance of 0.25 inch from the switch body.
Flipper Assambly D-12702-R-1 (upper right flipper) uses &
Flipper Cail, FL-1 1630.

All moving elements of the assembly must operals fraely, with
no avidence of binding.

Tha large end of he Coil Plunger Soring (item 12) must fit within
the four lugs of the Solenoid Bracket

For coil replacement, remove the Soienoid Bradket {item 1Mo
prevent screw damage.

Use Loctita™ 242 when reattaching screws o the Fliipper Stop
Assembly, the Solencid Bracket, and the Flipper Bushing.
When replacing the Bumper Plug (item 14) to restore proper
flipper operation, readjust the flipper paddie and shalt pOSIBON.
Solid color blue wire connecis © the banded end of each diode,
mounted on the connector end aof the Flipper Codl (item 9).
Trace color wire connacts © the unbanded end of the diode.
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LOWER LEFT FLIPPER

Lower Left Flipper
p/n C-11626-L-3
(Parts listed replace same liems of C-11626-R-3)

Item Part No. Description
13 B-10855-L Crank Link Assembly, Left
9) B-10657-L Flipper Crank Assembly, Left

1) 01-8073-L Flipper Grank, Left
18 C-11627-L Flipper Base Assembly, Left

Upper Right Flipper
p/n D-12702-R-1
(Parts listed replace same Items of C-11626-R-3)

Hem Part No. Description

19 Not Used

Flipper Link Assembly 13D 1) (302)

p/n B-10686-2
{Drawing Part Number Reler o C-11626-R-3 List)

item Part No. Description W

13 1)1) 02-4219 Coil Plunger

13 fy2) 20.9370-1  Spring Pin, 532 dia. x 7/16
13 )3) 03-8050-1  Flipper Link FLIPPER LINK ASSEMBLY




Black Bnight 2000 :

Parts Information

SWITCH WIRE & BRACKET ASSY

5070-06258-00 01-8652
DI00E BRACKET
5647-09957-00
MICROSWITCH
A-5844-48

A-8645
SWITCH WIRE & BRACKET ASSY

A-5B44-44
SWITCH WIRE & BRACKET ASSY T

\ 5647-12073.-08
\ MICROSWITCH
A-8643

[~ MOUNTING PLATE
AM-21-03
TUBING
_ >
7 —-
5647.09957-00 5070-06258-00
MICROSWITCH DIODE
BALL TROUGH SWITCHES
Ball Trough Switches
(Viewed from underside of playfield to show locations)
Part No. Description
B-8925 Ball Trough Switch Plate Assy
A-5844-44 Switch Wire & Bracket Assy
A-5844-45 Switch Wire & Bracket Assy
A-8643 Bracket & Mounting Plate Assy

5647-09957-00
4004-01003-10
4005-01005-02
5070-06258-00
§825-06522-00
RM-21.03
A-11680
5847-12073-08
5070-06258-00
A-8645

Knocker Assembly

p/n B-10686-1
ltem PartNo. Descripticn
1 A-5387 Coil Plunger Assembly
a) 02-2653 Coil Plunger
b) 03-6013 Belt Arm Ext.
2 B-7409-2 Mtg. Bracket Assembly
3  AE-23-800 Coil Sub-Assembly
4 01-8-508-T Coil Retaining Bracket
5 23-6420 Rubber Grommet
6 4008-01017-08 Mach. Screw, 8/32 x 3/8
7 H-11835 Knocker Cable
g8 03.7067-5 Coil Tubing

pswitch; Cnlr & L Ball Trough
Mach. Screw, 4-40 x 5/8
Mach. Screw, 5-40 x 1/8
Diode, 1N4001, 1.0A.

Solder Lug-Flat, #6
Insulating Tubing, #10 x 1 75
Rall Trough Switch, Right
Submin. Switch

Diode, 1N4001, 1.0A.

Switch Wire & Bracket Assy

KNOCKER ASSEMBLY




Black 3nigf]t 2000 Parts Information

Washer
Mounting

Plunger Bracket

Elastic Siop Nut
Assembly Coil & Bracke!

Assembly

KICKER ARM ("SLINGSHOT") ASSEMBLY

Kicker Arm ("Slingshot”) Assembly
p/n B-12665
(Left & Right Kickers)

Part No. Description

12-8227 Clip, Hairpin

A-12664 Kicker Crank Assembly

A-5103 Coil Plunger Assembly
02-2364 Coil Plunger
20-8716-5 Roll Pin, 1/8 x 7/16
03-8085 Armature Link

4700-00030-00 Flat Washer, 17/64 0.d. x 1/2
id. x150a

A-5653 Mounting Bracke! Assy

Associated Parts for Right Kicker Associated Parts for Left Kicker

Part No. Description Part No. Description
B-11203-L-1 Coil & Bracket Assembly B-11203-R-1 Coil & Bracket Assembly
B-7572-1 Bracke! & Stop Assembly B-7572-1 Bracket & Stop Assembly
01-8-508-8 Coil Retaining Bracket 01-8-508-S Coil Retaining Bracket

4006-01017-06  Mach. Screw, 6-32 x 3/8 4006-01017-06  Mach. Screw, 6-32 x 3/8

4406-01119-00
AE-26-1500
03-7088

Nut, 6-32 ESN
Coil Assembly
Coil Tubing

4406-01119-00 Nut, 6-32 ESN
AE-26-1500 Coil Assembly
03-7066 Coil Tubing



Black Knight 20060

Parts Information

Ball Shooter Lane Feeder

p/n C-9638
& Associated Parts

itam Part No. Description
1 12-6227 Clip, Hairpin
2 A-8247 Eject Cam Assembly
3 10-362 Ejector Spring {Plain)
4 A-8949-L Spring Plate Assembiy
5 A-8050-1 Coil Plunger Assembly
a) 02-3407-2 Coil Plunger
b} 20-8716-5 Roll Pin
¢) 03-8085 Armature Link
6 4700-00030-00 Flat Washer, 17/64 x 172 x 15 ga
7 4700-00103-00 Flat Washer, 17/64 x 1/2 x 28 ga.
8 A.8268 Mounting Bracket Assembly

Outhole Kicker Assembly

p/n B-8039-2
Hem Part No. Description
1 A-6378 Mounting Plate Assembly
2 A-8335 Coil Plunger Assembly
a) 02-2384 Coil Plunger
b} 20-8716-5 Roll Pin, 1/8 x 7/16
c) 01-4251 Ball Retumn Link
3 03-7066 Coil Tubing
4 A-6839 Kicker Lever Assembly
5 A-8038 Coil Stop Assembly
6 AE-23-800 Coil Assembly
7 03-7176-1 Striker Ring
8 10-101-4 Spring-Reset
8 20-8712-25 *E" Ring, 1/4" Shatt
10 4006-01003-03 Mach. Screw, 6-32 x 3/16

BALL SHOOTER LANE FEEDER

Associated Pars

@ o

B-3362-L-1 Coil & Bracket Assy
B-7572-1 Bracket & Stop Assy
01-8-508-S Coil Retaining Bracket
4006-01017-06 Mach. Screw, 6-32 x 3/8
4406-01119-00 Nut, 6-32 ESN

AE-23-800 Coil Assembly

03-7066 Coil Tubing

) 2 @
o SN H m.‘i?;f ﬁ_@
7 @ :

!

OUTHOLE KICKER ASSEMBLY




Parts Information

Jet Bumper Assembly
p/n B-9414-2

ltem Part No.

A-4754
03-6009-A5
03-6035-6
03-7443-5
10-7

DN W=

Description

Bumper Ring Assy
Bumper Base-Wht
Bumper Wafer-Yel
Bumper Body-Wht
Spring-Jst Bumper

Black Knight 2000

A-11199 Socket & Bulb Assy

Jet Bumper Coil Assembly
p/n B-9415-1

tem Part No.

B-7417
01-1747
01-5492
01-5493
02-3406-1
10-326
AE-23-800

OO~ PDO b WN -

03-7068

4006-01017-04

Description

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

Armature Spring

Colt Assembly

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

Eject Hole Arm Assembly
p/n B-9361-R-5

Item Part No.

A-8949-R
A-8268
A-7471-R
A-BO50

10-320
12-6227
4700-00030-00
4700-00103-00

@D E DN =

Description

Spring Plate Assy
Mounting Bracket Assy
Eject Cam Assembly
Plunger Assembly
Eject-Spring (Red)
Hairpin Clip

Flat Washer, 17/64 x 1/2 x 15ga.
Flat Washer, 17/64 x 1/2 x 28ga.

Assoclated Parts For Eject Hole

B-9362-R-1
B-7572-1
01-8-508-8
4006-01017-06
4406-01119-00

AE-23-800

03-7068

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

Coil Assembly

Coll Tubing

JET BUMPER

S
®

JET BUMPER COIL ASSEMBLY

EJECT HOLE ARM ASSEMBLY
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Paris Information

KICKBACK ASSEMBLY

Kickback Assembly
p/n B-12671
tem PartNo. Descrlption

1 A-6306-2 Belt Amature
2  A-12670 Kicker Mounting Plate Assy
3 01-8-508-T Solenoid Bracket
4 10135 Solenoid Spring
5 23-8420 RAubber Grommet
6 AE-23-800 Coil Assembly
7 4008-01017-05  Mach. Screw, 8-32 x 5/16

Ball Popper Assembly
p/n D-11335-2

ttem Part No.

03-8053
16-8850-200
20-9314-7
AE-23-800
A-11721
10-135
A-11336
23-6420
4008-01017-05
B-11631
03-7067
A-11658

o~ 0N -

kb ek
N -0

Description

Ball Popper Cap

1.D. Popper Label
Dowel Pin, 3/32" x 1/2°
Coil Assembly
Brackei Assembly
Spring Coil Plunger
Armature Assembly
Rubber Grommet
Mach. Screw, 8-32 x 5/16
Ball Popper Bracket Sub-Assy
Coll Tubing
Switch & Diode Assembly

BALL POPPER AS SEMBLY




Black Knight 2000

Parts Information

Coin Door Assembly

2-Chute Door, p/n 08-17002-x
- 3-Chute Door, p/n 09-17003-x
{("x" iIs the counlry designater)

Item Part No.
1 271038
2 271041149
3 27-1026-1-»15
4 27-1016
5§ 27-1061
6 27-1062
7 27102t

27-1022
8 27111
g 27-100%
27-1007

10 27-1005

1 27-1003

12 27-1008

13 27-1101

14 27-1102

15 27-1037

16 27-1078

17 27-1039

18 27157

19 271077

20 27-1066

21 27-10€7

22 271017

23 27-1012

24 271011

25  27-1c2¢

26 27-1018

27 27-1019

28 27-1089

29 27-1083

30 27-1081

a1 27-1088

32 271025

33 27-1088

34 27-1078

27-1078

35 27-1079

36 27-1084

27-1085

37 27-1096

38 27-1087

39 27-1082

40 27-1097

41 27-1091

42 27-1075

27-1083

43  27-1084

4 27-1087

45 27-10B6

46 27-1085

47 27-1078

48 27-1078

27-1092

Description

Button Covar

Price Panel

Coin Entry Plate

Lock Assembly

Coin Return Bezel
Coin Return Flap
Button Housing - 2-slot
Button Housing - 3-siot
Interlock Switch

Coin Door - 2-slot

Coin Door - 3-siot

Coin Door Frame

M/C Screw, 6-32 x 3/16
Diagnostic Switch

M/C Screw, 4-40 x 1/4
Bracket, Diagnostic Switch
Button

M:C Screw, 6-32 x 3/8
Conical Spring
Self-tapping Screw, #8 x 1/4
Coirbox Cover

Slam Switch

M'C Screw 4-40x 1/2
Nut (key)

Locking Cam

Locking Arm

Washer

Star Washer

M/C Screw

R-Ring

Retainer

Coin Inlet Chute

Wire Clamp

Key Hook

Washar, #6

M/C Screw, 6-32 x 3/8
M/C Screw, 6-32 x 7/8
Self-tapping Screw, #6 x 1/4
Lamp Socket

Lamp

Self-tapping Screw, #5 x 3/8
M/C Screw, 6-32 x 5/8
Lever Arm

Switch Cover

Coin Accept Chute
Wire Form

Wirg Form

M/C Screw, 5-40 x 7/8
M/C Scraw, 6-32 x 5/8
Washar, #6

Nut, 4-40

Coin Return Box

M/C Screw, 6-32 x 3/8
Microswitch

Quantity

2ord
20r3
2o0r3

, A 2 P A mh ek b ek ek ok ok b

2or3

AV I ]
[« 3K+
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2o0r3
2or3
2or3
2or3
20r3
2o0r3
20r3
20r3
2or3
2o0r3
2or3
2013
2or3
2o0r3
2or3
2or3
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COIN DOCR ASSEMBLY

>
—
A CASHBOX COVER
173
X
Y

09.-17003.x
3-CHUTE COIN DOOR
{x = Coin Door Designator}

PINBALL FRONT BOX




Black Bnight 2000

Parts Information

3-BANK DROP TARGET ASSEMBLY

Itemn Part No.

—

SO~ h WRN =

03-8036
B-11224
10-364
C-12559
20-8712-18
20-8712-25
10-392
4408-01119-00
A-11397
AE-26-1200

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

Description ftem Part No.
Target, Plain 11 01-8413
3-Bank Tgt Sub-Assy 12 A-11389
Spring - Extension Ay 02-3972-1
3-Drop Target Opto Assy B) 01-8408

*E" Ring, 3/16" Shaft C) 4410-01132-00
*E” Ring, 1/4" Shaft 13 03-7066-4
Spring-Compression 14 4700-00016-00

Nut, 8-32 ESN 15
Stop Bracket Assembly 16
Coil Assembly 17

4008-01016-10
4700-00072-00
23-6626

Description

Bracket Coil Mounting

Piunger & Reset Pit Assembly
Plunger

Reset Plate, 3-Bank

Nut, 10-32 ESN

Coil Tubing

Flat Washer, 3/16 x 7/16x 17 ga.
Mach. Screw, 8-32 x 5/8

Flat Washer, 17/64 x 1/2x 21 ga.
Rubber Grommet



Parts Information

Black Knight 2000
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Part No.

QPTO t QPTO 2 QPTO 3

§ OB R &
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J1
OONODOXaj|r

3-Bank Drop Target Opto Board

p/n C-12559

Ckt Designation  Description

column

LMR394
rowl *+
14 -

5768-12368-00
5490-10159-00
5010-08930-00
5010-09162-00
5010-09324-00
5010-08774-00
5043-08980-00
5370-12272-00
5791-10871-04
5791-10871-07

Opto 1- Optol

A1, R3, RS
R8
R2, R4, R6

R7
B
0
J2
J1

3-Bank Oplo Board

Opto Intarruptor, MDL, 8/G
Rasistor, C.F., 470 Q, /2w, 5%
Resistor, C.F., 100K, t/4w, 5%
Resistor, C.F, 27KQ, 1/4w, 5%
Resistar, C.F., 22K(), 1/4w, 5%
Capacttor, .01pufd., +80 -20%

I.C., Quad. Comp., LM338
Connector, 4-pin Hdr, Sq Pin .156
Connactar, 7-pin Hdr, Sq Pin .156

3-Bank Drop Target Opto Board Schematic

2 Circuitry Ground

22K

[y

v =
—3 +12 Y Power input
Key
N.C.
1 0pt03

LM339i4
2

+
Sy

Gnd
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Moving Target Assembly




Parts Information Black knigbt 2000

Moving Target Assembly

tem

1A
2A
3A
4A
5A
1)
2)
6A
7A
8A
9A
10A

item

1

2
a)
b
)

3

4
a)
b}
¢

OO~y

10
11
12
13

p/n C-12464

Part No. Dascription
03-8028 Retainer Carier
01-8494 Support Bracket
4106-01001-10 Sh. Metal Screw, #6 x 5/8
23-6534-9 Edge Protector
B-12725 Targets & Cable Assembly
A- 111771 Left Target Assembly
A-11315-3 Mid & Rt Target Assembly
01-3670-1 Switch Plate {Flat)

4004-01003-12
4404-01119-00

Mach. Screw, 4-40 x 3/4
Nut, 4-40 ESNA

03-8235 Target Guide
03-8236 Carrier Target

Motor Assembly

p/n B-12465

Part No. Description
01-9017 Maotor Mounting Bracket
B-11571-2 Motor Sub-Assembly
14-7941-3 Motor 11 RPM

5791-09111-00
5820-09087°-0Q
4701-00003-0G
A-12483
02-4262
02-4354
02-4355
4008-01076-06
5647-12073-06
4002-01005-06
4701-00024-00
4008-01005-16
44(:8-01117-00
4008-01040-08
01-8600
5070-06258-00

3P1396 03-09-2032
PM1190 02-09-2101
Lochwasher, #8 Split
Mator Cam Assembtly
Cperating Post

Motor Cam

Switch Actualor Post
Set Screw, 8-32 x 3/8
Snap Action Switch/w Roller
Mach. Screw, 2-56 x 3/8
Lockwasher, #2 Split
Mach. Screw, 8-32 x 1
Nut, 8-32 Hex

Mach. Screw, B-32 x 1/2
Switch Insulator

Diode, 1N40Q1, 1.0 A.
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Ramp Assembly
p/n B-12636
ftem Part No. Description

1 H-12685 Ramp Switch Cable
2 5647-12073-20 Subminiature Switch
3 01-8240 Nut Plate # 2-56
4 5070-06258-00 Diode, 1N4001, 1.0A
5 Not Used
6 B-12637 Ramp Sub-Assembly

a) 01-8323 Switcth Bracket

b) 01-9118 Ramp

7 4002-01005-08
8 4701-00024-00

Mach. Screw, #2-56 x 1/2
Lockwasher, #2 Split

Top Ramp Assembly
p/n C-12674

Item Part No.

03-8260
01-8433
07-6688-18N
01-9144
07-6688-18N
4700-00003-00
31-1006-563-34
4106-01033-08

o~NoonbswN S

Description

Top Ramp

Mounting Bracket

Rivet, 1/8 x 7/32

Top Ramp Flap

Rivet, 1/8 x 3/16
Flatwasher, 1/8 x 8/32
Playfield Plastic

Sh. Metal Screw, #6x 1/2



Parts Information

Big g

¢k Rnight 2000

Backbox Parts List

Item Part No.

CH~NDON s LN

10
11
12
13
14
15
16
17

01-6645
B-10686-1°
A-12497
D-12184-1
A-12498
D-11883-563"
01-8569
5100-09418-00
5040-08051-00
A-11-888-563
D-12247-563"
01-9047
D-12246"
20-9549
D-11581-563°
D-12313-563°
D-12696

a) 31-1420-563
b) 31-1422-563
o D-12232-1"
d) 5555-12015-00
6) 5555-12068-00
f§f C-12700

Description

Venting Screen

Knocker & Bracket Assy

Upr Insert Bd Hinge Assy
P.C.B Plate Assembly

Lwr Insert Bd Hinge Assy
System 118 CPU Board

twr Spkr Panel Bracket
Bridge Rectifier, 100v,35A
Capacitor, 30,000 uFd, 25v
BLACR ERIBDHT 2000, Backbox
Aux. Pwr Driver Board

Insert Stop Bracket

Powar Supply Assembly
Cam Lock, 3/47D x 27/32°L
Audio Board Assembly
Backbox Interconnect Board
Dispiay/Speaker Panel Assy
Cover, Displ/Spkr Pane! Assy
Speaker Grill

Master Display PC Board Assy
Speaker 4(2, 6" Rad., 10w
Speaker 4" Piezo, S0w

Lamp Assembly PCB

* Refer to Individual Unit's Parts List

o7 PP

; ! | |
e v
D || gl
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BACKBOX

Miscellaneous BLICR BRIGHT 2000 Parts

A-8552-563
31-1357-563
03-7960-563
08-7028-T
20-9347
20-9518
31-1002A-563
31-1002B-563
31-1463-563
31-1470

Backglass Assembly
Backglass

Playfield Mylar
Glass-Playfied

Toggle Latch

Backbox Hinge

Lower Playfield {Screened)
Upper Playfield (Screened)
Drop Target Decal Sel
Start Button Decal

563-IN

01-8571

01-6655

01.6652
31-1008-563
31-1008-583
31-1009-563
5795-10937-09
5795-10938-27

FLACE RNIBDHT 2000, Insert
Hinge Mtg Bracket, Inser Board
Latch-Insert Board

Stop Bracket

Plastics Set, BLECE ANISHT 2000
Bottom Arch {Screened)

Shooter Plate {Screaned)

Ribbon Cable, 20-Conductor, 9°
Ribbon Cable, 26-Conductor, 27"




Lower Playfield Switches

ltem Part No. Description
{1 plo D-11920-1 Plumb Bob Tilt
2 ploD-12247 C-side: A/C Relay —
3 SW-1A-126 Credit Button ol }
4 271082 R Coin Chute (USA) ]
5 Not Used (USA) Center Coin Chute .
6 27-1092 L Coin Chute (USA)
7 27-1066 Slam Tikt H
8 27-1008 High Score Reset* 3
9 B-8306-1 Playfieid Tilt
10 5647-12133-12 QOuthole ;3
11 5647-12073-08 Bafl Trough 1 (right) T
12 5647-09957-00 Ball Trough 2 (mid) 3
13 5647-08957-00 Ball Trough 3 (left)
14 Not Used &)
15 Not Used V\
]

16-17 UPF Switches

18 Left Kicker***

19 UPF Switch

20 Right Kicker***

21 - 31 UPF Swilches

32 5647-12073-20 Lower Ramp Exit
33-38 UPF Swiiches

39 5647-12073-19 Left Quttane

40 5647-12073-10 Right Eject Hole

41 pro C-11318-1*2 R 3-Bank DrTgt (left)
42 plo C-11318-1**2 R 3-Bank Dr Tgt (mid)
43 plo C-11318-1 *+2 R 3-Bank DrTagt ()
44 plo C-11318-1**2 | 3-Bank Dr Tgt {wr)
45 pfo C-11318-1**2 L 3-Bank Dr Tgt (mid)
46 p/oC-11318-1*'2 L 3-Bank DrTgt {upr)
47 A-11658 Ball Popper

48 5647-12073-19 Right Outlane

49 5647-12073-19 U Tum 1 (twr left)

50 5647-12073-18 U Tum 2 {(uppr left)

51 5647-12073-19 U Turn 3 (upr right)

52 5647-12073-19 U Tum 4 (bwr right)

53 5647-12073-04 Ball Shooter Lane

54 65647-12073-19 Right Return Lane

55 5647-12073-19 Left Retumn Lane

56 Not Used

57 plo D-12313"1 R Flipper Lane Change
58 p/o D-12313"*1 L Flipper Lane Change
59 SW-1A-126 Magna Save™ Button
60 Not Used

61 Not Used

62 Not Used

63 Not Used

64 Not Used

- SW-10A-48 Fiipper Button (Cabinet sides)

Notes: * P/N is for entire Diagnostic Switch Assembly, including H S Reset Switch; *+ Optotransistor on : (1) Backbox
Intarconnect Bd; (2) 3-bank Drop Targset Positioner Bd. *** [Paired Kicker Actuating Sw. A-4834-H; B-8734-1]

Black Enight 66



Lower Playfield Lamps
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Black Ruight 69

Lamp

5

8

9
10
1
12
13
14
15
16
17
19
21
22
23
24
36
a7
38
39
40
43
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Location/Description

Center, Bolt Circle

LAST CHANCE (L Outlane)
U-TURN Bolt (Right)

SPIN Bolt

LOCK Bolt (R Eject Hole)
B {in "BLACK")

L (in *BLACK")

A (in "BLACK")

C (in "BLACK")

K (in "BLACK")

EXTRA BALL Bolt
MAGNA SAVE™

LAST CHANCE (R Cutlane)
U-TURN Bott (Left)
KICKBACK Boft (L Outlane)
SHOOT AGAIN

2X (left)

ax

BONUS HCLD

4x

5X (right)

G{R3bDrTgy

H (R 3-b Dr Tgt)
T(R3-bDrTgh

K (L 3-b Dr Tgt)

N {L 3-b Dr Tgt)

I {L 3-b Dr Tgt)

SKYWAY Bolt

HURRY-UP Bolt

EXTRA BALL (Bolt Circle)
50,00C (Bolt Circle)
MAGNA SAVE (Bolt Circie)
10,000 (Bolt Circle)
MULTI-BALL {Bolt Circle)
100,000 (Bolt Circle)
RANSCM (Boit Circle)
250,000 (Bok Circle)
SPECIAL {Bolt Circle)
20,000 (Bolt Circle)
KICKBACK (Bolt Circle)
150,000 (Bolt Circle)
DRAWBRIDGE (Bolt Circle)
75,000 {Bolt Circle)
HURRY-UP (Bolt Circle)
250,000 (Bolt Circle)



item Part No.

1 12-6842

2 12-6468

3 C-11626-L-3
a) 20-9250-6

4 B-118731

5 B-12743

6 B-12665

7 B-128%1

8 B-12639-L

9 C-11223-%

10 B-12650

11 C-12654

12 C-12655

13 C-12852

14 01-9122

15 (C-12653

16 B-12636

17 D-11335-2

18 B-12598

19 C-12656

20 12-6466-6

21 12-6466-15

22 01-9145

23 B-9361-R

a) 03-7351-1

24 B-12649

25 B-1263%-R

26 12-6827

27 A-12831

28 12-6466-12

29 B-12695

30 C-11626-R-3
a) 20-8250-6

31 C-9638

Lower Playfield Parts

Description

Bottom Arch Fence
Anti-Rebound Wire

Lwr Left Flipper Assy

Lg Flipper Paddle & Shaft
Left Outlane Kickback

L Flipper Return Frame
Kicker Arm ("Sling") Assy
Ball Guide Assembly

Left UPF Hinge Post
3-Bank Drop Target

Ball Guide Assembly

Ball Guide Assembly

Ball Guide Assembly

Ball Guide Assembly
Skyway Ramp Entry Plate
Ball Guide Assembly
Skyway Ramp Assembly
Ball Popper Assembly
Shooter Lane Turnaround
Ball Guide Assembly
Wiretorm, 1-1/2"
Wireform, 3.3/4"

Eject Hole Defiector
Eject Hole

Tr Red Plastic Ball Seat
Ball Guide Assembly
Right UPF Hinge Post
Wire Ramp

Magna Save™

Wireform, 3"

R Flipper Return Frame
Lwr Right Flipper Assembly
Lg Flipper Paddle & Shaft
Ball Shooter Lane Feeder

{Ball Trough Parts beneath Botiom Arch)

B-8623
01-5575
C-8235
12-6542
01-3569-1

Upr Trough Batfie Assy
Bottom Arch Mtg Bracket
Lwr Trough Baffle Assy
Baffie Wire form

Ball Trough

Black Ruight 70
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Upper Playfield Parts -

item Part No. Description

L " 12
B-12671 3-Ball Lockup Kickback . '

B-12658 Ball Guide Assembly

B-12657 Ball Guide Assembly -
B-12693 3-Ball Lockup Wire Ramp @ '
D-12660 Ball Guide Assembly O—HA
C-12464 Motorized Target Assembly Y/

B-12465 Motor Assembly e

12-6846 Wireform
]
8

C-12674 Plastic Ramp Assembly
12-6826 Popper Wire Ramp
01-9151 Ball Guide Baffle
A-12643 Ball Gate Assembly
12-6833 Gate Wire
10A 12-6466-3A Wireform, 3/4"
11 12-6831 Shooter Exit Wire Ramp
12 B-12708 Ball Gate Assembly

a) 12-6741 Gate Wire
13 B-12720 Ball Gate Assembly

a) 12-6841 Gate Wire
14 B-9414-2 Jet Bumper (3}
15 D-12702-R-1 UPF R Flipper Assembly
16 B-12759 Ball Guide Assembly
17 01-8168 A Hinge Post Bracket
18  12-8830 Wire Ramp
19 A-12767 Hinge Post Bracket Assy

— ©
WOPOR®N, ONHRWN =

Upper Playfield Solenoids/Flashers

item Part No. Descrlption

01C #306 Fiashlamps UPF Big Red Boit Flasher
02C #906 Flashlamps UPF Big Bive Bolt Flasher

17 AE-23-8Q0 Left Jet Bumper
19 AE-23-800 Right Jet Bumper
21 AE-23-B00Q Lower Jet Bumper

Black Buight 71
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Upper Playfield Lamps

* Lamp Location/Description

18
20
25
26
27
28
29
30
31
32
33
34
35

Big Red Bolt
Big Biue Bolt
W (in “WIN")

1 (in "WIN")

N (in "WIN")
W (in "WAR")
A (in "WAR™)
R {in "WAR")

JACKPOT Botlt

ADVANCE RANSOM Bolt
Motor Target Bolt 3
Motor Target Bolt 2
Motor Target Bolt 1

NOTE:
Switches 1 -4and 6 - 7 are on the
Speaker/Display Panel (R-A-N-5-O-M).

item
16
17
18
19
22
23
24
25
26
27
28
29
30
30
KX
34
a5
36
a7
38

pPart No.

5647-12073-06
B-8928

B-8928

B-8928
5647-12073-24
5647-12073-24
5647-12073-06
5647-12073-18
5647-12073-18
5647-12073-18
5647-12073-18
5647-12073-18
5647-12073-18
5647-12073-01
A-11177-1
A-11177-1
A-11315-3
5647-12073-22
5647-12073-22
5647-12073-22

Upp

Description

UP (Motor Targets)

Left Jet Bumper

Right Jet Bumper
Lower Jet Bumper

Loop End 1
Loop End 2

DOWN (Molor Targets)

W (in "WIN")
) (in "WIN®)

N (in “WIN")
W (in "WAR")
A (in "WAR")
R (in “WAR")

UPF Wire Ramp Entry

Upper Target
Middle Target
Lower Target
Lower Lock
Middle Lock
Upper Lock

er Playfield Switches

Py

Blatk Ruight T2



‘ ' | WARNINGS & NOTICES )
WARNING o ,

FOR SAFETY AND RELIABILITY, WILLIAMS ELECTRONICS GAMES does not recommmend or
authorize any substitute parts or modifications of WILLIAMS' equipment. Use of NondVILLIAMS' 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 law.

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

L)

( 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 1o Subpart J of Pan
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. Checkthe back of your Blatk Buight 2000 game to verily that an FCC-certitication
sticker was attached to your game at the factory.

All 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 result, it

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 note on your Game Registration Card. Be sure

that the card bears your game's serial number.

RF Interference Notice
CABLE HARNESS PLACEMENTS and ground strap routing on this game have been designed 1o keep
RF radiation and conduction within levels accepled by the FCC Rules.

TO MAINTAIN THESE LEVELS, reposition harnesses and reconnect ground straps 1o their original
placements, if they become disconnected during maintenance.

Notice

Blatk Ruight 2000, Magna Save, and MULTI-BALL are trademarks of WILLIAMS ELECTRONICS
GAMES, INC.

FOR SERVICE...

CALL your authorized : o ff e A
WILLIAMS' Distributor. ‘@/2//5(()}@4' 0
: ELECTRONICS GAMES, INC.

3401 N. California Avenue
Chicago, IL 60618

WARNING: Transport this game DNLY with hinged backbox downl



