H

‘ |-I
N

TloN M

-

=i g '_’:ﬂ&""'




RAVEN

(GAME #702)

INSTRUCTION MANUAL
Applicable for all games.

TABLE OF CONTENTS

PAGE(S)
I. INSTALLATION......ccc0c. P §
II. INITIALIZATION....cceveuvn ceceaeees 2
ITII. GAME OPERATION.....iceveeeesss eees 2,3
IV. GAME PLAY AND SCORING...:.eo. eees 4-5
V. SOUND. . vttt eencessenonns cesecsess 6
VI. GAME ADJUSTMENTS.....cceeeeeveeeas 6,7
VII. BOOKKEEPING AND SELF TEST......... 8-12
VIII. THEORY OF OPERATION............... 13-16
IX. GENERAL INFORMATION...... ceesessees 17,18

X. WIRING AND SCHEMATIC DIAGRAMS..... 19-46

XI. PARTS INFORMATION......... cesssaes 47-52

RAVEN

GAME PROMS :
702/PROM 1
702/PROM 2

SOUND PROMS:
702/DROM ‘1
702/YROM 1

Lremier
Technology

759 INDUSTRIAL DRIVE
BENSENVILLE, IL. 60106

TELEX 215009 PRMR UR

FOR SERVICE, CALL (312) 350-0400




SUPPLEMENTAL ADDENDUM

ATTACHED TO AND A PART OF ALL
SYSTEM 80B ALPHANUMERIC DISPLAY
GAME INSTRUCTION MANUALS

DISPLAY BOARD(A4)

1. THE ALPHANUMERIC DISPLAY BOARD(A4) IN THIS GAME MAY BE
DIFFERENT THAN THE ONE AS ILLUSTRATED ON PAGE(S) 34 AND

35-36.

2. THE DIFFERENT DISPLAY BOARD (A4), PART NO. MA-644F, CONTAINS
DISPLAYS DS1 AND DS2, PART NOS. XO-870.

3. THE DISPLAY BOARDS AS AN ASSEMBLY ARE INTERCHANGEABLE;
HOWEVER, THE DISPLAY(S) DS1 AND DS2 ARE NOT INTERCHANGEABLE

FROM ONE ASSEMBLY TO ANOTHER.

4. TO QUICKLY DETERMINE WHICH DISPLAY BOARD (A4) IS USED IN
THIS GAME, OBSERVE THE LOCATION OF THE VACUUM EXHAUST TIP.

FIGURE 1A. DISPLAY BOARD (A4), (MA-644), DISPLAY(S) XO-840
FIGURE 1B. DISPLAY BOARD (A4), (MA-644F), DISPLAY(S) XO-870
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FIGURE 1B.
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5. THE DIFFERENT DISPLAYS, X0-840 AND X0-870, ARE ELECTRICALLY
EQUIVALENT. HOWEVER, THE PINOUT NUMBERING SEQUENCES ARE
DIFFERENT. FIGURE 2 ILLUSTRATES THE SCHEMATIC PORTION OF
MA-644F UTILIZING THE XO-870 DISPLAYS.
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SYSTEM 80B OVERVIEW

System 80B contains three new circuit boards. These are the
Alphanumeric Display, the Power Supply, and the Control
Board Piggyback which is attached to the Control Board. The
Alphanumeric Display takes the place of the Four and Seven
Digit Displays used in System 80A games. The new Power
Supply takes the place of the System 80A Power Supply. The
Control Board Piggyback takes the place of ROMS (U2-U3) and
game Prom (PROM 1) used in System 80A games.

Some of the new features of System 80B are:

1) Capability to display messages.

2) Enhanced bookkeeping and self-test.

3) Players can enter their initials if they achieve a high score.
4) Top five high scores are displayed in the attract mode.



“WARNING: This equipment generates, uses, and can radiate radio frequency
energy and if not installed and used in accordance with the instructions manual,
may cause interference to radio communications. It has been tested and found to
comply with the limits for a Class A computing device pursuant to Subpart J of
Part 15 of FCC Rules, which are designed to provide reasonable protection
against such interference when operated in a commercial environment. Opera-
tion 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.” A-22670







il. INITIALIZATION, Ill. GAME OPERATION

Il. INITIALIZATION

TURN GAME
ON

IMMEDIATELY

PLAYFIELD
ILLUMINATION
LAMPS ON

LUGHTBOX
ILLUMINATION
LAMPS ON

| AFTER A I0OMSEC DELAY '

ALLSCORING
DISPLAYS WILL
LIGHTAND
SHOW ZEROES

CREDIT DISPLAY
WiLL SHOW REMAINING
CREDITS

| AT INTERVALS I

HIGH GAMES TO DATE WILL BE DISPLAYED AND CONTINUE UNTIL START OF GAME.
(NOTE GAME ADJUSTMENT SWITCHES #23 AND #24.) GAME IS NOW IN ATTRACT MODE.

. GAME OPERATION

A. GAME START

The ball must be in the ball
return trough to start a game.

1. Insert coins into coin chute.
a. Coin chute tune is played.
b. Total credits are displayed
in the center of the lower
display.

2. Press Credit Button to start
game.
a. Credit tune is played.
b. Total credits displayed de-
crease by one.

3. All playfield features reset.

4. The first player score display
flashes two zeros.

B. FIRST PLAYER

1. First player's score display
flashes two zeros.

2. The other player's displays are
now blank.

3. The ball-in-play is displayed
in the center of the upper
display.




4.

. GAME OPERATION -

When the ball enters the outhole,
any bonus earned is scored.

C. ADDITIONAL PLAYERS

1.

Additional players are indicated
by two zeros (not flashing) in
each corresponding player's
display.

After the maximum number of
players are added, or no more
credits remain, the Credit
Button has no effect.

Additional players can be added
anytime during the first
player's first ball in play.

D. EXTRA BALLS

1.

When the SHOOT AGAIN lamp is
lit, neither the player-up
nor the ball-in-play changes
when the ball enters

the outhole.

Only one extra ball per ball-
in-play is given.

E. TILT MODE

1.

2.

3.

Tilting the game results in a
loss of ball in play.

When the game is tilted, all
the playfield lamps go off.

All accumulated bonus and bonus
multipliers are lost.

F. SLAM MODE

1.

If the normally closed slam
switch (located inside front
door) is opened, the entire
game is ended for all players.

The entire switch matrix is in-
active for three seconds.

If the match feature exists
(dependent on Switch #26), a
replay can be won even if the
game is slammed.

Game returns to the attract
mode.

G. GAME OVER

1.

A random match number appears
in the ball-in-play display.

If this number matches the last
two digits in any player's
score, a replay (dependent on
SWITCH #26) is awarded.

The High Games To Date are
periodically displayed, depen-
dent on Switches #23 and #24.
When the Highest Game To Date
is beaten, an award (dependent
on Switches #23 and #24) is
given.

All of the drop targets will
reset (when used).




IV. GAME PLAY AND SCORING

HOW TO PLAY

TOP ROLLOVERS

SCORE 1000 UNLIT.
SCORE 5000 AND ADD BONUS WHEN LIT.
COMPLETING THE SEQUENCE ADVANCES THE

MULTIPLIER, LOWERS THE RAMP, AND RE-
SETS THE SEQUENCE

TOP SPOT TARGETS

SCORE 1000 UNLIT.

SCORE 10,000 AND ADD BONUS WHEN
FLASHING.

COMPLETING SEQUENCE STARTS LAMPS
STROBING AND LIGHTS SPECIAL IF
THE CORRECT NUMBER OF SNIPERS HAVE
BEEN HIT (BASED ON SWITCH #32).

SCORE 10,000, ADD BONUS, LOWER
RAMP, AND RESET SEQUENCE WHEN LIT
WHILE STROBING.

AWARD SPECIAL WHEN LIT WHILE
STROBING IF SPECIAL IS LIT.

(5 BALL) SCORE 500 UNLIT.

(5 BALL) SCORE 5000 WHEN FLASHING.

BOTTOM SPOT TARGETS

e SCORE 1000 UNLIT.

e SCORE 10,000 AND ADD BONUS WHEN
FLASHING.

e COMPLETING TARGET SEQUENCE (BASED
ON SWITCH #31) RESETS A RANDOM
SNIPER.

e SCORE 10,000, ADD BONUS, ADVANCE
EXTRA BALL LAMPS, AND RESET
SEQUENCE WHEN LIT WHILE STROBING.

e AWARD EXTRA BALL WHEN "EXTRA'" AND
"BALL'" LAMPS ARE LIT.

e (5 BALL) SCORE 500 UNLIT.
e (5 BALL) SCORE 5000 WHEN FLASHING.

ROLLOVER DROP TARGETS (SNIPERS)

e SCORE 50,000 AND START STROBING
THE BOTTOM SPOT TARGET LAMPS.

LEFT AND RIGHT SIDE ROLLOVERS
e SCORE 50,000. |

e ADVANCE MULTIPLIER, RAISE THE
RAMP, AND LIGHT OPPOSITE ROLL~-
OVER WHEN LIT.




IV. GAME PLAY AND SCORING

RIGHT FLIPPER SWITCH
@ ROTATE TOP ROLLOVER LAMPS.

ROLLUNDER AND ROLLOVER BUTTON

e SCORE 3000.

SPINNER
e SCORE 1000 UNLIT.
e SCORE 10,000 WHEN FLASHING.
e RUN HELICOPTER MOTOR UNTIL
SPINNER STOPS.
LEFT AND RIGHT RETURN ROLLOVERS

e SCORE 1000 AND FLASH SPINNER
FOR A TIME PERIOD.

(5

LEFT AND RIGHT OUTSIDE ROLLOVERS

e SCORE 10,000,

POP BUMPERS

e SCORE 1000 AND TOGGLE LEFT AND
RIGHT SIDE ROLLOVER LAMPS.

e (5 BALL) SCORE 500.

RUBBER SWITCHES

e SCORE 30 AND TOGGLE LEFT AND = ‘
RIGHT SIDE ROLLOVER LAMPS. b\\
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V. SOUND, Vi. GAME ADJUSTMENTS
V. SOUND ’

The Sound Board installed in this game has been programmed for sound only.

Vi. GAME ADJUSTMENTS
A. CONTROL BOARD

SWITCH ADJUSTMENTS SWITCH 8 SPARE
NOTE: The following switch adjustments pertaining to
SYSTEM 80B only. There are 32 switches on the control SWITCH 14 COIN CHUTE LEFT AND RIGHT CONTROL
board which permit adjustment of the game parameters. ON i i i e e Same
These switches are contained in four packages of eight OFF ittt iiieeteriatsresaneasaaerssannesnananns Separate
switches each, as shown below. SWITCHES
15 16 MAXIMUM CREDITS
[ | P 8
COIN CHUTE COMBINATIONS 80:: 8NFF ................................................. :(5)
SYSTEM 80B ON'  ON oo 20
COIN CHUTE
SWITCHES ADJUSTMENTS SWITCH 22 PLAYFIELD SPECIAL
si s2 $3 s4 Ss ____ _ _ LeftCoin Chute ON i e s Extra Ball
s9 SI0 SI1 S12 SI3__________ Right Coin Chute Lo PP Special
S17 S8 S19 S20 S2V ... Center Coin Chute o
CREDITS/COI SWITCH
/COINS 23 a4 ___________ HIGHEST GAME TO DATE AWARDS
OFF OFF OFF OFF i1 -
OF [ None (Not Displayed)
OFF OFF OFF OFF 2/ OFF ON ........ None
OFF OFF OFF ON Y OFF ON oo S
OFF OFF OFF ON o ON . OFF oo 2 Replay
OFF OFF ON OFF Csy ONON e eplay
OFF OFF ON OFF 6/1 SWITCH
OFF OFF ON ON 71 N A
OFF OFF ON ON 8/1 OFF ooovvii. OO P PR RPI 5
OFF ON OFF OFF o1 O
Lo N T
OFF ON OFF ON /2 OFF ottt iit ettt e 8?!
OFF ON OFF ON 2/2 e ’
OFF ON ON OFF 3/2 SWITCH 27 REPLAY LIMIT
OFF ON ON OFF 4/2 o N T 1
OFF ON ON ON 5/2 OFF oo Ne Limi
OFF ON ON ON o2 O e No Limit
ON OFF OFF OFF 7/2 SWITCH 28 NOVELTY
ON OFF OFF OFF 8/2 Lo N I Yes
ON OFF OFF ON 9/2 OFF ottt ettt e e Normal
ON OFF OFF ON 10/2
SWITCH 29 GAME MODE
ON OFF ON OFF OFF ......cocoiiiiniineinnn, 1/3 ON ...ov..n. ettt e aaaan Extra Ball
ON  OFF ON OF ON ..ooocooomrernninieinns 2/3 OFF .iovvveninn. e e ra e Replay
ON OF ON ON SWITCH 30 SAD COIN CHUTE
ON OF ON ON CREDIT CONTROL
o I U Add 9
ON ON OFF OFF OFF ......cooovieiinnennnn, /5 OFF ittt ettt et eeeerea s eere et eeeaaeaeeaens No Effect
* All of the above do not give credits until the iast coin is inserted.
SWITCH 31 SNIPER RESET CONTROL
HIGH GAMES TO DATE CONTROL ON . ...Completing either 3 left or 3 right bottom spot
- targets enables snipers
Reset High Games #2-#5 on nggzigf:: OFF ...... Completing =11 6 bottom gpot targets enables
...................................... snipers
ATTRACT MODE SOUND SWITCH 32 : ___ SPECIAL CONTROL
............... teieiiensinssaseseas..Enabled ON ........Any 3 snipers hit enables special (Liberal)
..... et secasesrieneesassasssss.Digsabled OFF ....All 4 snipers hit enables special (Conservative)
ADDITIONAL COIN CHUTE COMBINATIONS
CREDIT INCENTIVES
ALL OF THE BELOW CANNOT HAVE 9 CREDITS ADDED BASED ON SWITCH 30
SWITCHES
S1 52 s3 S4 s5 - Left Coin Chute
$9 S10 S11 S12 S13- Right Coin Chute
S17 S1I8 S19 S20 S21- Center Coin Chute
COIN/CREDIT  COIN/CREDIT COIN/CREDIT  COIN/CREDIT  COIN/CREDIT TOTAL COIN/
GIVEN GIVEN GIVEN GIVEN GIVEN TOTAL CREDIT
ON ON OFF OFF ON ist/1 2nd/2 = 2/3
ON ON OFF ON OFF Ist/0 2nd/) 3rd/1 4t/ = 4/3
ON ON OFF ON ON 1st/0 2nd/ 1 3rd/0 4th/2 = 4/3
ON ON ON OFF OFF Ist/1 2nd/ 1 3rd/1 4th/2 = 4/5
ON ON ON OFF ON Ist/1 2nd/2 3rd/1 4th/3 = 4/7
ON ON ON ON OFF Ist/1 2nd/2 3rd/2 ath/2 = 4/7
ON ON ON ON ON Ist/0 2nd/0 3rd/1 4th/0 5th/1 = 5/2




V1. GAME ADJUSTMENTS

B. SOUND ADJUSTMENTS

The speaker(s)output is controlled
by the potentiometer mounted on a

bracket located inside the cabinet
next to the front door hinge.

Turning the potentiometer counter
clockwise will decrease the
volume. Turning it clockwise will

increase the volume.

SWITCH BANK SETTINGS:

DIP SWITCH

Position 1
On........... Background Enable
Off.........Background Disabled
Position 2......... +++0...Not Used
Position 3........... ... ... . Off
Position 4........ciiiiiinnnnnns On

C.

POST ADJUSTMENTS

There are no liberal/conservative
post adjustments in this game.



Vil. BOOKKEEPING AND SELF TEST

The circuitry in this game helps
the Operator perform many Book-

keeping and Self/Test functions.
These functions are accessed by

the Self/Test Switch inside the

front door.

Section VII A., details the
Bookkeeping system, while

Section VII B., details the Self/
Test operation. The Flow Chart
in Section VII D., gives the
general order and function of
both Bookkeeping and Self/Test
steps.

A. BOOKKEEPING SYSTEM 80B

e See Flow Chart for Bookkeeping
Assignments (1-15).

I. STEPPING THROUGH
BOOKKEEPING

1. Press the SELF-TEST button in-
side the front door.

"TEST MODE'" should appear in the
upper display.

2. Press the SELF-TEST button
again. Step 1 and its infor-
mation will be displayed.

3. Pressing the SELF-TEST button
will increment the bookkeeping
step number and appropriate in-
formation will be displayed.

Pressing the SELF-TEST button after
Step 15 will start the SELF-TEST
function (Step 16-21). At this

point Bookkeeping cannot be re-
entered by pressing the SELF-TEST
button. To reenter, turn the game
OFF/ON or open the slam switch.

The game will return to the attract
mode. Then press the SELF-TEST
button.

4, To exit from Bookkeeping at any
time:

a. Turn power OFF/ON or
b. Open slam switch.

. HOW TO SET BOOKKEEPING

INFORMATION TO ZERO
1. For a Particular Bookkeeping Step

a. Advance Bookkeeping so the
step to be zeroed is dis-
played.

b. Press the credit button.
Notice information replaced
by zeros. Note: Step 6
(Replay Percentage) cannot
be zeroed using the credit
button.

2. Zeroing All Bookkeeping Steps
Except #11, 12, 13 and 14.

(These are the replay level and
high game to date scores)

a. Go to Step #15.

b. Press the credit button.
A message will be displayed.

c. Zeroing is complete.




Vii. BOOKKEEPING AND SELF TEST

lll. HOW TO RESET HIGH SCORE LEVELS
OR HIGH GAME TO DATE SCORES

SELECT APPROPRIATE BOOKKEEPING STEP BY
PRESSING SELF/TEST BUTTON UNTIL VALUE
APPEARS IN THE DISPLAY.

STEP 11 STEP 12 STEP 13 STEP 14
FIRST HIGH SECOND HIGH THIRD HIGH HIGHEST GAME
SCORE LEVEL SCORE LEVEL SCORE LEVEL | TO DATE SCORE

Y

PRESENT SCORE LEVEL IS DISPLAYED IN THE LOWER
DISPLAY. PRESS CREDIT BUTTON ONCE. THIS WILL
ZERO OUT THE PRESENT SCORE. THEN PRESS AND HOLD
CREDIT BUTTON UNTIL DESIRED SCORE IS DISPLAYED
(INCREMENTED IN 100,000'S.)

TO EXIT FROM BOOKKEEPING:
A. TURN POWER OFF/ON OR
B. OPEN SLAM SWITCH.

NOTES:

1. Step 11 must be a lower score than Step 12.
Step 12 must have a lower score than Step 13.
Otherwise, the scores will not be recognized.

2. If Step 12 or Step 13 is not desired, set
those scores to zero.

3. If Step 14 is reset, all High Games to Date
scores are reset.



Vil. BOOKKEEPING AND SELF TEST

B. FLOWCHART

PRESS

BOOKKEEPING CAN BE ENTERED IN THE

ATTRACT MODE .

SELF/TEST

BOOKKEEPING

PRESS
SELF/TEST
BUTTON

Press SELF/TEST button on front door.
Display should read "TEST MODE."

O

SELF/TEST BUTTON

PRESS
CREDIT BUTTON

STEP 1 —LEFT CHUTE COINS

——O
Vl
STEP 2 — RIGHT CHUTE COINS /NOTE |

STEP 3 - CENTER CHUTE COINS

STEP 4 —-TOTALPLAYS

STEP 5—TOTAL REPLAYS

STEP 6 —REPLAY PERCENTAGE/NOTE 2

STEP 7—EXTRABALLS

STEP8—TOTALTILTS

STEP9— SPECIALS

STEP 10--TIMES HIGHEST GAME TO DATE AWARDED

STEP 11 —FIRST HIGH SCORE LEVEL

STEP 12— SECOND HIGH SCORE LEVEL

STEP 13 —THIRD HIGH SCORE LEVEL

STEP 14— HIGHEST GAME TO DATE SCORE

STEP 15— AVERAGE PLAYING TIME/NOTE 3

[

SEE
SECTION
Vil, A

STEP 16 LAMP TEST: Controlled lamps are sequen-
tially turned on and lamp # displayed. (Left
Advance button stops sequence). After sequencing
five times, Step 17 initiates.

—0

STEP 17 RELAY AND SOLENOID TEST: Each relay
and solenoid is pulsed once (Left Advance button
repeats current solenoid). At conclusion of
test, if SELF/TEST button is not activated,

Step 16 initiates again.

STEP 18 SWITCH TEST: All switches in the
switch matrix are inspected. If one or more
are closed, their assigned number will be
displayed.

——O

STEP 19 DIP SWITCH SETTINGS: Displays
status of control board DIP switches in
hexadecimal.

STEP 20 DISPLAY TEST: After a short delay,
the following symbols will appear sequentially
in both displays; O, +, X and , (comma).

——O

STEP 21 MEMORY TEST: Each control board memory
device is inspected. Any defective device is dis-
played. If all are OK, "OK" is displayed. After
a short delay, game Prom check sum is displayed.

TO EXIT SELF/TEST.

a} Turn power off /on

b) Open slam switch

NOTES:

1.

10

If Control Board switch #14 is on. Steps 1 and 2

are added together and displayed in Step 1.

To reset Step 6, Steps 4 and 5 must be reset.

Asterisks appear on lower display, Percentage is

invalid (Greater than 100%).

If step 15 is reset, Steps 1 thru 10 are also
reset. If Asterisks appear on lower display,
Time is invalid (Greater than 16% minutes per
game).




Vil. BOOKKEEPING AND SELF TEST

C. SELF/TEST

e Steps 16 through 21 are
SELF/TEST or game tests the
operator can use for quick
troubleshooting.

e All the tests are explained in
the flow chart.

e To advance to the next test,
press the SELF/TEST switch.

e Each test can be repeated by
pressing the credit button.

STEP 16—LAMP TEST

a. Lamp Test-Lamps are sequen-
tially strobed. Lamp assign-
ment numbers appear in the
lower display.

The Left Advance button stops
lamp sequencing for repeated
flashing of active lamp.
(Single Step Mode).

Lamp number (L9, L16, etc.) can
be referenced to the Driver
Board Schematic where the
specific transistor for each
lamp can be identified.

STEP 17 —RELAY AND SOLENOID TEST

a. Relay Test-All relays are pulsed
in the following order with
their corresponding lamp driver
number appearing in the lower
display.

The left advance button stops
sequencing for repeated activa-
tion of relay or solenoid.
(Single Step Mode).

A3 Driver Board Transistor
Assignment (See Schematic)

(Game Over) Relay...... A3J3 PIN-A(QL)
(Tilt) Relay........... A3J3 PIN-B(Q2)

(Any other relays which may be used).

HO

NUMBER
DISPLAYED

Sol.1
Sol.2
Sol.3
Sol.4
Sol.5
Sol.6
Sol.7
Sol.8
Sol.9

Solenoid Test-Each solenoid on the
playfield is sequentially pulsed.
The solenoid number displayed
identifies which solenoid is being
tested. The following chart lists
solenoid assignments. '

A3 DRIVER BOARD
TRANSISTOR ASSIGN.

ASSIGNMENT SEE SCHEMATIC

Top Left Bank Reset Q60
Top Left Bank Trip Q57/Q58
Not Used Q54
Q2 Driver Q55
Bot.Left Bank Reset Q61/Q62
Pot.Left Bank Trip Q63/Q64
Q3 Driver Q56
Knocker Assembly Q53
Outhole Q59

STEP 18—SWITCH TEST

a.

If all switches are open, "ALL
SWITCHES OPEN" appears in the
lower display. (Note: Slam
switch is not part of this
test.)

If any switch(es) are closed,
their corresponding matrix loca-
tion will appear sequentially in
the lower display.

STEP 19—DIP SWITCH SETTINGS

a. The status of the Control
Board (Al) switches appears in
the lower display.

DISPLAYED
HEXADECIMAL DECIMAL BINARY
0 0 0000
1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011 “y
c 12 1100 :
D 13 1101
E 14 1110
F 15 1111



VIi. BOOKKEEPING AND SELF TEST

CONTROL BOARD (Al) SWITCHES
EXAMPLE
OFF ON

/

(01010(1010) (0011)(0100) (0001)¢1101) (0010)(0000)

gty Uy R g

SW#123856T78 §------- 16 17--------- 2 25--------32
DISPLAYED
SW SW SW SW SW SW SW SW
1-4 5-8 9-12 {3-16 17-20 21-24 25-28 29-32

Checking Switches

1) Switch all odd number switches
to the ON position, and all
even switches to the OFF posi-
tion. Press credit button.
Display should now show:

Il P

L L] L

12

2)

Switch all even numbered switches
- to the ON position and all odd
switches to the OFF position.
Press credit button.
should now show:

Display

STEP 20—DISPLAY TEST

After a short delay, the
following characters will
appear sequentially in all
digit positions; O, +, X
and , (comma).

STEP 21—MEMORY TEST

Each control based memory

device is checked. If all
are good, an "OK" will be
displayed.

If a memory chip located on
the Al Control Board is
defective, its number will be
displayed. If no devices are
found to be defective, "OK"
is displayed in the lower
display. Then after a short
delay the Game Prom check
sum will be displayed.




Viil. THEORY OF OPERATION

This section will cover only the
differences between System 80A and
System 80B. Figure 1 is a block
diagram indicating the intercon-
nections between the modules of
System 80B.

A. CONTROL BOARD (A1)

The Piggyback Board eliminates
the need for the ROMS (U2-U3)
and the game prom (PROM 1) used
in System 80A. The new game
prom for each game is a 2764
EPROM labeled with the game
number. This device is plugged
into the Piggyback Board which
is soldered into the Control
Board.

The use of the Alphanumeric
Display eliminates the need for
z19, z21, ZzZ22, 7223, Z24, Z25
(System 80A Display Control),
and connector AlJ3. The Control
Board transmits information to
the Display Board via a data bus
(DATA O - DATA 7) and control
lines (LD1, LD2, and RESET)

from AlJ2 to 1A4J1. The state
of the LDl and LD2 lines deter-
mine whether the upper or lower
display tube receives the infor-
mation on the data bus.

B. POWER SUPPLY (A2)

The new Power Supply develops a
regulated +5V DC only and sup-
plies it to the Control Board
(VCC), Display Board (VSS), and
Sound Board (VCC).

13

c.

DISPLAY BOARD (A4)

This board takes the place of
the four and seven digit dis-
plays used in System 80A games.
During game play the upper dis-
play contains the scores of
players one and two along with
the ball in play (center). The
lower display contains the
scores of players three and
four along with the amount of
credits remaining (center).
During Game Over the display
information alternates between
the scores from the previous
game and the current High

Games To Date.

The Display Board incorporates
two vacuum fluorescent display
tubes and three display con-
trollers (Ul-U2-U3). Each tube
consists of a filament, grids
(digits), and anodes
(segments). Ul controls the
digits of the upper display
tube. U2 controls the digits
of the lower display tube.

U3 controls the segments of
both tubes. When power is sup-
plied to the game, the Control
Board sends a negative going
reset pulse to the base of Ql.
This resets the display system.
The digit information is multi-
plexed using an internal clock
in Ul to control the refresh
rate. This makes it appear as
if all the digits are being
enabled at once.




Viil. THEORY OF OPERATION

7

L

J2

— o Al
CONTROL BOARD

© 6502 MICROPROCESSOR.

ﬂ

-
| o DISPLAY SIGNALS |
DBg-DB7, LD4-LD3,

AND RESET. "
KT © MEMORY, 170 CIRCUITRY | 4
AND SYSTEM TIMING. e - ———
© POWER UP/DOWN CIRCUITRY.
& MEMORY SELECT CIRCUITRY.
A24 © BOOKEEPING CIRCUITRY.
RESET © OPERATOR OPTION SWITCHES. J3
BOARD © PIGGYBACK BOARD.
¢ M.95 M “_ A4 o
DISPLAY BOARD
TO A4
DISPLAY BOARD F—=———
® SLAM SWITCH i
(FRONT DOOR )
{  NORMALLY CLOSED).| +5V DC
[ J— |
J2 I TO A6 —F—————X Fcom CHUTE SWITCHES, 1 6.2VAC
SOuND | 1ePLAYBOARD SCORING | (FRONT DOOR). 1
A2 | SWITCHES AND | | ®REPLAY, SELF/TEST, TILT {
| ELAYBOARDTILT | | SWITCHES,LEFT ADVANCE | |
POWER SUPPLY . | | AND RIGHT ADVANCE | 32v AC
| ||_'+5V bC 1L SWITCHES (CABINET). 1 [
N SWITCH MATRIX
+12V DC - - - - = ==
__ (UNREGULATED )
SPEAKER(S) - 1
AS m +24V DC AUDIO OUTPUT | *ALL LAMP, SOLENOID, |
AUXILIARY RELAY AND SOUND
POWER SUPPL CONTROL. SIGNALS. |
v > | e 45V DC Jl Al
S —_ —_— P3|—m
r A AUXILIARY
__—j | ® VOLUME | +5V DC—3P1 | AMP DRIVER OUTPUTS
+12V DC (REGULATED) l | SONTROL | (WHEN USED) P2~
—12V DC (REGULATED) (CABINET) | u o U
UNAMPLIFIED AUDIO e A3
i DRIVER BOARD
® CONTROL SIGNAL LATCHING
’th‘ﬁNsNOE‘fg? 5 CIRCUITRY (FLIP-FLOPS).
© LAMP AND SOLENOID
S 52, 84,58, TRANSISTOR DRIVERS,
\ ® SOUND CONTROL CIRCUITRY.
u SOUND 16 ol | J3 ez r
H FROM A3J2
e kNOCKER SIGNAL |
+gx°f;f |  (SOLENQID 8)
A2J2 L _(CABINET), | Y e X 1
{ © PLAYBOARD CONTROLLED LIGHTBOX
A6 =———— ~ % ———1 |  LAMP SIGNALS L3-L35, |
SOUND BOARD | ® PLAYBOARD CONTROLLED | L40-L51.
I ggtgnglgssgsglsgs, | | ® GAME OVER (Q) RELAY SIGNAL. | 15V A
O R A T S o8
| ® PLAYBOARD CONTROLLED | | ®SHO |
LAMP SIGNALS L36-L39. | | ®SOUND {6 SIGNAL TO SOUND
L2022 BOARD ( WHEN USED).
— e o - o o —— J
oy
110V AC PLAYBOARD
50Hz/60Hz  FLIPPERS, KICKING RUBBERS AND POP BUMPERS NOT

Af2
TRANSFORMER PANEL

o FILTER, TRANSFORMER, CAPACITORS,
RESISTORS, BRIDGE RECTIFIERS,
FUSES AND CONVENIENCE OUTLET.

e ALL +DC AND AC SOURCE VOLTAGES.

e +5V DC (POP BUMPER DRIVER BOARD).

e 6.3V AC GENERAL ILLUMINATION,
PLAYBOARD AND FRONT DOOR.

® +24V DC, SOLENOIDS AND RELAYS.
e +6V DC, CONTROLLED LAMPS.

ACTIVATED BY A1 CONTROL BOARD ( SELF-ACTIVATION).

A8
POP BUMPER
ORIVER BOARD(S)
(LOCATED UNDER PLAYBOARD)

FIGURE 1. SYSTEM 80B BLOCK DIAGRAM
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Vill. THEORY OF OPERATION

The Display Board is supplied
with 32V AC from the transfor-
mer panel. Voltages VGG, VDD,
and VCO are then developed from
this input. The transformer
panel also supplies 6.2V AC to
the display tube filaments.

The filaments are biased

7.5V DC above VGG (VCO) by the
zener diode VR1l. Figure 2
shows the basic drive circuitry
and waveform for a single digit
and segment of the display.

Vss
10938
| SEGMENT —_————
Vgg | DRIVER . DISPLAY
| TUBE

10939

DIGIT
DRIVER

- FILA?E;T '

I

VOLTAGE !
DIGITAL
ENABLE
PULSE
FILAMENT FILAMENT
BIAS LEVEL VOLTAGE
Vss \\ ™ (/
Ve6

FIGURE 2. BASIC DRIVE CIRCUIT

D. SOUND BOARD [A6)

dual DAC,
two

The MA-766 Sound Board consists of
two 6502 microprocessor systems, a
an L.P.C.speech generator,
programmable sound generators,
input ports to receive commands from

15

the game Control Board, and a low
level audio output, which is sent to
the MA-767 Auxiliary Power Supply
Board for amplification.

The Sound Board requires three supply
voltages:+5V DC, +12V DC and -12V DC.

In addition a power up reset signal
is required from the Control Board.

SYSTEM CLOCK

A 4 MHz oscillator is configured with
R11, R12, Ci14, C15, C21, XTAL-1 and

Tl. R21 and C22 are optional. This
4 MHz clock is divided by 4 to a 1
MHz clock for both processors' clock
input, pin 37 of N1 and T3. A 2

Mhz clock from Sl pin 14 is sent to
the two AY-3-8913 Programmable

Sound Generator, H4 and K4, pin 20,

A 250 KHz signal from S1 pin 11 is the
clock for the programmable timer
section consisting of N5, H5, TS and
K5, pin 2.

INPUT CODE LATCH SYSTEM

Eight input lines from the Control
Board come in on A6P1 and are pulled
up by S1P1l and sent to the two input
code latches A3 and B2, one for each
microprocessor system. A2, pin 8,
becomes a logic high when any of it's
inputs are low. This output is con-
nected to pin 11 of the input code
latches (A3 and B2). A positive
edge at pin 11 causes A3 and B2 to
latch the data at their inputs. A2
pin 8 is also connected to the clock
inputs of two flip flops, A4 pin 3
and A4 pin 11. When A2 pin 8 goes
high, both flip flops are clocked,
setting both Q outputs low. The Q
outputs, A4 pin 6 and pin 8, are
connected to both of the 6502's
active low interrupt request lines,
T3 and N1, pin 4. The Q outputs of
A4 will stay lowuntil the associated
6502 reads its input port therefore
clearing the interrupt.

NOTE: DIP Switch 3 should remain
off and DIP Switch 4 should remain
on. This prevents the S4 input from
generating an interrupt.




Viili. THEORY OF OPERATION

SYSTEM RAM

The sound board is designed to

accomodate different types of RAM.
JP1 and JP3 should be connected if
HM6116's or 2158A's are used. JP2

and JP4 should be connected if 2158B's

are used.

RESET

The Sound Board receives an external
reset signal from Al1J2 pin 24. This
active low reset signal is pulled up
by R34 and sent to G5, pin 1 (2-
input AND gate). However, if a
manual reset is desired, pushing
switch SW2 will reset the processor.
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INPUT PORT

Input Port B3 reads the test switch
SWl and two option switches, DIP
switches 1 and 2. Pressing test
switch SW1 will produce a tone.

MAIN SUMMER

The main summer consists of R13
through R17 and Bl, pins 12, 13 and
14. Bl pin 14 is the main output
from the Sound Board, at A6P1 pin 18,
and will swing plus or minus S5V peak
to peak.




IX. GENERAL INFORMATION

A. PRINTED CIRCUIT BOARDS B. WIRE COLORS ARE SHOWN
ARE DESIGNATED AS FOLLOWS: AS NUMBERS:
Al - Control Board
A2 - Power Supply 0 Black
A3 - Driver Board 1 Brown
A4 - Display Board 2 Red
A5 - Auxiliary Power Supply 3 Orange
A6 - Sound Board 4 Yellow
A7 - Diode Boards 5 Green
A8 - Pop Bumper Driver Boards 6 '‘Blue
Al1- Auxiliary Lamp Driver g 2101et
- ray
A24- Reset Board 9 White
Printed circuit board connectors
will be labeled AX-JX. For example, For example, 688 is a BLUE-
A3-J4 is the connector J4 on the GRAY-GRAY striped wire.

driver board (A3).

C. FUSES
TRANSFORMER PANEL FUSES

F1 Sound/Speech Power Supply (A6).... 12V AC .... 1/2 Amp

F2 Power Supply (A2).......c0000e0ee. 10V AC .... 6-1/4 Amp SLO-BLO
F3 Display eecececececccsncecccecansss 32V AC .... 1/4 Amp SLO-BLO
F4 Solenoids (+24V DC).veveesveessees 28V AC .... 8 Amp SLO-BLO
F5 Controlled LampS...cceceessesesess 8V AC .... 15 Amp
F6 Playboard Illumination........... 6.3V AC .... 7-1/2 Amp
F7 Lightbox Illumination............ 115V AC .... 1/2 Amp SLO-RBRLO
F8 Primary Power....eeoceceeeeseeesess 110V AC .... 5 Amp SLO-BLO
220V AC .... 2-1/2 Amp SLO-BLO
F20 InputLine ¢ec.ecececeseeesncsesess 110V AC .... 8 Amp SLO-BLO

220V AC .... 4 Amp SLO-BLO

PLAYBOARD FUSES

Fg outhO].e @ 6 6 8 8 0 4 5 8 5 4 6 8 8 4 5 S & F 6 8 B 2 B S S P S B S G L BB GGG 1 Amp SLO"BLO
F10 Top Left Bank Reset, Top Left Bank Trip,
Top Right Bank Reset, Top Right Bank Trip......... 1 Amp SLO-BLO

F11 Bottom Left Bank Reset Bottom Left Bank Trip,

Bottom Right Bank Reset Bottom Right Bank Trip...l1 Amp SLO-BLO
F12 Top Left Pop Bumper................. veseensesesss2 Amp SLO-BLO
F13 Top Right POop Bumper. ... ..o vevevetoieeeennnnns t+ev..2 Amp SLO-BLO
Fl4 Bottom Left Pop Bumper....... e et ceesi o2 Amp SLO-BLO
F15 Bottom Right Pop Bumper..... e e ettt e 2 Amp SLO-BLO
F16 Ramp........ e e ettt e e 2% Amp SLO-BLO
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D. COIL CHART

IX. GENERAL INFORMATION

SOLENOID COILS
PART GENERAL RESISTANCE NUMBER WIRE WRAPPER
NUMBER USAGE {OHMS) OF TURNS GAUGE COLOR
A-1496 KICKING TARGET 295 635 #23 Yellow
KICKING RUBBERS
POP BUMPERS
A-4893 UP KICKER 2.1 535 #22 Red
POP BUMPERS
BALL KICKER
UP KICKER
A-5194 GONG 45 780 #24 Blue
KICKING TARGETS
POP BUMPERS »
A-5195 CONTACT KICKER 11.6 1305 #26 White
KNOCKER
HOLE KICKER
A-16570 HOLE KICKER, 15.5 1450 #27 Green
OUTHOLE
A-17875 FLIPPERS 2.8/40 560/1100 | #24/31 Yellow
A-17891 5 BANK RESET 335 850 #22 White
A-18102 3 BANK RESET, 9.0 1430 #24 Red
7 BANK RESET
USES 2
A-18318 4 BANK RESET 6.7 1130 #24 Orange
A-19300 BALL KICKER 7.8 1075 #25 Orange
A-20095 SUPER FLIPPER 1.55/35.5 450/900 | #22/31 Red
A-21741 UP KICKER 25 575 #23 Orange
A-24161 INTERMEDIATE 2.2/40 520/1050 | #23/31 Blue
FLIPPER
RELAY COILS
A- 16890 Q, T, AND COIN 2310 4000 #35 Orange
LOCKOUT RELAYS
A-20558 GATE RELAY 156.0 3400 #34 White
A-18642 MEMORY/ 58.0 1590 #33 White
DROP TARGETS

*Coils may vary from game to game. Check game manual for exact coil usage.




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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VX. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

AP
[} +5V DC INPUT
lﬁ#up v
. | R2 L R3
ov Z1 312&5% z2 §220 5%
SN7412iN 174 SN7416N ¢ 174w
> Rl
315K, 5% 14
1174w
2
Qi
4 2N6057
4|7, BUMPER SwiTcH INPUT 6 CR2
8 IN4148
£ 10
.OIUF 2
-
7
o |LPOP_BUMPER SOLENOID GROUND BUS
, |LhoP_BUMPER SOLENOID INPUT
DC GROUND
s 1
o Premier Technology
"™ POP BUMPER DRIVER BOARD (A8)
USED ON
T R "o lD 20923

POP BUMPER DRIVER BOARD (A8) COMPONENT LOCATION

HHIUU <

+ 052
%,

O“s;g

® O

6°
50
40

20
1o

P1

O

POP BUMPER DRIVER BOARD (A8) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER

POP BUMPER DRIVER BOARD A-19741
cl, c2 Capacitor, .01 mfd., 100V X0O-202
c3 Capacitor, 4.7 mfd., 10%, 10V,

Tantalum, Axial XO-226

C4 Capacitor, 47 mfd., 10V XO-227
CR2 Diode 1N4148 XO-261
P Connector 09-65-1061 X0-868
R1 Resistor, 1.5K ohm, 5%, W XO-20
R2 Resistor, 12K ohm, 5%, W/ X0O-9
R3 Resistor, 220 ohm, 5% %W/ XO-21
Ql Transistor,Darlington 2N6057 XO-31
21 IC SN7412IN X0O-417
22 IC SN7416N X0-405
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

/

FROM/TO
Al

CONTROL BOARD
(U3 SOCKET)

¢

7/

—

Vg (+5V) —_
24% cc ‘ 27 5om I
ct 28
==.01UF \”
I 50V Vee 1 vi(; |
12 4.GND 141 6np
| = I
21 ¢ Ehais A
18 At
1o J 0810 21 410 |
22 A9
23 :: 2: A8 l
'{2e Y I |
2 A6
|
AS 5 l
3 A5
4 A2 : A4
5 A3 A3 Al I
| 2764
6 &-A2 8 GAME PROM
Al 9 I
" a0 10
8 |
0B
17 DB7 :: |
16 DBG
15 035 17
a 4 16
|
DB
3 3 15 |
1y 4.082 13
of : |
0 0
| Vee |
l 14 22
| 2
20 fBABIB 1 2 0 |
3 Dc 4
| 5 ‘{>¢ [
Az —— —— A—— S—— SS—————
| 7404 9 8 —
| INVERTER " th 10
13 12 | Premier Technology
TITLE N
| L | CONTROL BOARD (A1)
| 7 useo on PIGGYBACK

CONTROL BOARD (A1),
PIGGYBACK

COMPONENT

LOCATION

Al
A2
Cl

REFERENCE

21

CONTROL BOARD (A1),

PIGGYBACK

PARTS LIST
DESCRIPTION PART NUMBER
Control Board (Al), Piggyback MAG89
Game Prom, 2764 X0-489
IC, 7404 Inverter X0-402
Capacitor, .OlUF, +80% -20%, 50V X0-229
Socket, 28 Pin X0-536




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
CONTROL BOARD (A1) COMPONENT LOCATION
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CONTROL BOARD (A1) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
CONTROL BOARD ~ MA-774

Bat. 1 Battery-3.6V 326R10-002 X0-458
Q Capacitor, 100 mfd,, 10V XO-211
C2, C4, C5, Capacitor. .0l mfd, 50V X0O-229

c8-C12,

C15-C24,

c26, C27,

C31-C35
C3. C14, C25, Capacitor, .1 mfd., 50V X0O-230

C30
C36 10 mfd., 10V, TNT-AX CAP X0-209
CRI-CR35 Diode, GP IN4148 X0-26)
QlL & Transistor-PNP MPS-A 70 XO-309
Q2, Q3 Transistor, NPN [Motorola) 2N44O0O X0O-313
Rl, R6 Resistor, 3.0K ohm, 5%. '«W XO-23

R11-R24

R42, R45,

R46, R48,

R51, R52,

R54-R57
R2, R34-R4) Resistor, 4.7K ohm, 5%, "«W/ XO-7
R3, R43, R49 Resistor, 5.6K ohm, 5%, '«W/ XO-19
R4, RS, R44 Resistor, 2.0K ohm, 5%, '4\W XO-14
R7 Resistor, 62 ohm, 5%, '4W XO-3
R8, RSO Resistor, 180 ohm, 5%, '4\W XO-24
RS Resistor, 1K ohm, 5%, '4\W/ XO-5
RI0 Resistor, 2,7M ohm, 5%, AW/ XO-13
R25-R33 Resistor, 620 ohm, 5%, W/ X0O-4

REFERENCE

R47

Swi-Sw4

TCQ1

ul

U4, US, U6

VRI

Yl

Zi

22

Z3, 21, 212,
216, 217,

226, 227, Z34,

735
24

Z5
z7

28
29, 213, 214
Z10

215

218, 220
Z33

228

229, Z30
231

Z32

236

22

DESCRIPTION PART NUMBER
Resistor, 24K ohm, 5%, '4\W/ XO-10
Dip Switch 1008-692 XO-505
Socket, 40 Pin 640379-3 XO-530
CPU R6502-13 XO-360
PRIOT R6532-18 XO-361
Diode-3.0V, 5% IN52258 or IN59878  XO-269
Crystal, 3.579545 MHZ X0-456
IC-Cmos-Dual 1 Shot SCL4528BE XO-414
IC-Dual Flip Flop SN7474N X0-423
IC-Hex Inverter SN7404N X0O-402
1C-Cmos-Quad 2 Input

“And” SCL4081BE X0O-401
IC-Static Ram S5101-L XO-356
IC-Hex Inverter SN74LS04N X0O-418
IC-2 Input “Nor” SN7402N X0O-421
1C-2 Input “Nand” SN7400N X0-420
IC-Open Collector Inverter SN74LSO5N  XO-411
IC-2 Input “Or” SN7432N XO-407
IC-"D" Flip Flop SN74175N XO-410
1C-4-16 Decoder SN74154N XO-409
IC-2 to 4 Decoder SN74LS139N X0-419
IC-Hex Inverter—OC/HV SN7416N X0O-405
IC-2 Input “And” SN7408N X0-404
IC-Hex Buffer—OC SN7417N XO-406
IC-Cmos SCL40698 X0O-424
Socket 24 Pin 640361-3 XO-529

CONTROL BOARD (Al ),PIGGYBACK MA689
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
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— 4\ ﬁ; SWITCH 213 +5v 7 g
3 MATRIX. :RI2 =
AS 7400 |14 $3K cre 7
—4{ae —1.1 1L  OPERATOR _ADIUSTABLES 5
A7 & 1 RO 112, RO 10
Y PAO o | 13 < N . < +5Y
. mrof +sv R34
seu—g—c'oe 2716 \R12 S8 Sle 524 ssn oov
saps—2H Aq (WHEN) 3K o7
. USED 7 lo 62 crEY cric cr2e Y craz 7|
bl o] 80 At B [ o . - N oy
il MRSV \o & \o 5 \ 523 \o g31| R®Y
¢ T 15 1
TN R 47K pas |2
€3 ‘M}w 23k .
810 & Dli: 25 2zl 3 (%_LSCR'I b CRIS 9 CR23 P CRBI R—Z'IZ
o i b [ % 2o [ I < < « < e 45V
(3] MR2J T8V €36
aeww Vep frie “ 4 sez 530 47k
¢ Ao 23K c19
\B12 — 18 : =ls CRGN CRIG ) CR2ZZ ¢ CR30 =
iz T ke Blsp—ia crey ' Rl ol
ABIL Ll = « D 2 M- +5V
- M3 “otss| opss| vtsa| viss R37
z14 sy A g ,
T RIS RSN CR1BTY crZI g cr22 Y
7400 4 $3K_,ce0 . -
@ 1 I'RT ¥} A" Ral o
Pa% 13
— « « A 45
MRE] +5Y  otsa | o szl v o k3 PBG
’ Eme ! S0 5c8 4.7%<
; | #3K _
' 5 BB o163 cRe ) CRIZTY CRRO N CRZB R \5
‘ PAS [__Jwo « oy
; We| 5V ©tsa | ©egi] © " 4 57| R39
} tair &\ &\4:{&
23K —
i 7 |, FHEE cra ) cr1TY crio Oy crat R :
f PAG ¢ 3 [ 1 = N sy ‘6 BT 113 13 3'(>
5 WRE] TSV o fs2 | opsio| ©45ig| ©4sza|RE0 Ves
i ARig 47K T
) =1, o N cri18 ™\ cr26 7 -
b 5 e R7 15 CRZ ‘ R7 7 E :
: PAT Fla " - ] SWITCH ENABL 1
: kT - + =
% Ves k7 o4 | vese| ops] visas &7% +5v {18 2155"‘ TM '6'7
! 4 i tRI cr$\ criT XY cRr25 LD =
; 8l T4t
el 444+
\_. ep—
3 T N
i
! 24
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DATA BUS
ADDRESS BUS <o
X +5V T =
29 g2 cLock '—é B2 cLock
25 -4 +5Vv —= ui-4
23 8-1 1 A B 28-10
3L seLa 4 4 gd sz 2l-seL 2
35 BABY 1cze —Z S BABS +5v SOLENOIDS +5v
s 1-2¢ T EAs RNE3S ut-24 ) <22
o iTg +5V RS1,3K [7]he RES _g‘i‘;’o 45V '_‘t-L 229 +5V {
7404 b4 6] ™" U - S 7404 414 16 746 e 26 2R1S MIT4
C I \ 24 Vi .
2649 . s 4l Vee % 3 i 2} 00|, 13{ mole—t— o |2 2l Veo ol e 2 SoL.{ ¢
23 5 [~ 5 \ I D _3_9_03 92 3 So 4 3 B 5 3 N 4 S50L.% X
Do 2 _le b sl oo |l2dg PAI % i o soL
T; L o \Zz 13) 04 14175 5 pLL—b2 g D2lq 2—23; PAS :;v l: Do :: 138 %) EAET IS 17~L S0L.4| 2
— ! : —br PA I>0— RAT
18 11 D—To wfr—oe 124 D34, L 4 T $G0 2828
! Do CK_GND : | o0 ere
| | J
17 5 48 I o T b>+5V
I3 230 +5y o LR19
. pas |2 Ui 7ale  fig o ER0s00
8 pAG H1t BT ozt~ |2 s015|
<<l
201 11 3 ]y>v S0L. 6 v
Loz 1% Ve 2X2 013 Dc 12 SoL.7 22
65%2-% +5Y AT L1 N 50L. 8] 2
+5V SOLENOID ¢ 732
| A LAMP Za% ‘,23210 620
—] CONTROL 2
cer TR S00 <I-—<‘—*>+5V
T 15 11],05 10 <8 <7 soLa| ¢
RS2, 3K PAT -
16] ,1 31 SOUND CONTROL <—£: )
Ve s {7l vg 408 3 « T3
L bt QAPF—o—=%—H10 P 1 B
— H : S2 |+
L5102 700 R2f2 ?1 15? DS |14 Tt —1 3 A
— H H 9
13 04 & ¢ ;6 \5; D7 5 - D 8 S8 X
G _GND b i 5V 14 e v 1
S 18 ¢34 LT F ¢
13 P T - Cii
LAMP CONTROU [eppl.. "=
232 :’SK 5%&‘
24 7417 3| . ]a LD1
pPB&o 1P 7
pe 122 1 P 102 ¢
'zz Dl L3
Feom B2 > 4
21 | 10 Lb4]
T5-10 PB3 g s
(stam, sw) +5V a—2] k19 Rog
+5v 7 P3K 23K
—_—E—- J‘CV
L e
“ $lc55 LAMP LATCH STROBES
Vee 14 72%54- (3 12 psi2 P
!\Tfo, —_— 19 13 ﬁ 13 1 {; 10 p31( ]y
71 A RESET 1»4 PB4t A T 5 o bS10
zw‘ﬂr/w el 13 10 3 {;: 4 b9 ,;\
7404 17 pes - 2a1g al2 o Je D58
T 15 +ev <4 De K
233 32w INDEX |18
74154 He yc + Key pns|
15PN Z34 isveiq
» 7404 c
6 13]., 12 17 1 olz 2 Do 4 DS F
Mz PBC ¢
L le 1 2 ps5 |y
16 20 G 2 {; 8 D540
PBT b sle (0s3) L1 4 DS3| ¢
18 2 (bsz) i 10 pDS2
3 &l 2 Do 3
' 19 2 (DS1) 13 I~ (2 DS1
- \/SL = SN 0____ &7 L
] ™ 2L 1 (oso
= B Premier Technology
10 i CONTROL BOARD (A1)
§—4 4 USED ON
— TS B ulE-24436
25
h\k‘ . ) i Wy - ~ '
O N - TN i ol — ”




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

‘e

DRIVER BOARD (A3) COMPONENT LOCATION

e

DA VI
0o 3
[ gm 1 o - (o) o
— i [Jo
p [Jou : [Jes [Je2
@“’“’E\l@@@ﬂ
N DCIG [Jen (e [Jos [Jes {es
| 5 Rst RSB MO~ M~ e RO~ K2 R4
E ° DDﬂ R"UD[]Dn 41DDD Mo [ﬁ "'nﬂl][]l]masﬂ@[l“" mﬂmﬂ"’
I . ass ° Ui \pe azs - r18 RO N
5 " CRS D [Jes c1o 1]
| ass[] |ﬂ o?s ogo % \2 (et l [ets I [Jos I D“ E{I [Jee Iﬂ
Dm o m7 RS2 nssn RIS RO~ R3O nz|7 R22 ms R14 [m]
1 R4S R o a3 029 Q1 3 RS w
) D“ W \maa Ulj/ O 034 [E]onm m]ms ]
o 30 049% osz% O % %m [ﬂ__]ggg %ozo ggz [[]g“ Qgt; 822 1
O o 0 o [f]% 16 : o)
7 ::: O °5°|m ["] OS‘EEUL 3 035 Dl/] EOZS DD "DW IEU[]w DD\ O:: O::
© Ln:gm R4 R36 mo 031 RSI 0?24 R2§15 he (o)

—muunmnuummurl L

DRIVER BOARD (A3) PARTS LIST

REFERENCE

Cl
Cc2-C19
CRI-CR6
RI-RS3, ROI,

DESCRIPTION

DRIVER BOARD

Capacitor, 10 mfd ., 10V Tantalum
Capacitor, 01 mfd . 50V Ceramic
Drode—Siicon 1N4148

Resistor 1.0K ohm, 5%, "W/

RS5, R56, RS8, RS9

RS4, R57. R60
QI1-Q4, Q13-
Q32, 045-052,

Resistor, 9.1 ohm, 5%, W
Transistor, NPN, Darlington MPS-U45

Q54-Q57, Q61.Q63

Q5-Q12, Q33-Q44
Q53. Q59. Q60
Q58, 062, QK4
21-212

213

NOTE:

Transistor, NPN. Darlington MPS-AI3
Transistor, NPN, Darlington 2N604 3

~ Transistor, NPN, 2N 3055

IC-Quad "D Latch Flip Flop SN74175N
IC-Hex Inverter SN7404N
Insulator-Thermalloy 43034

1. JUMPER WIRES REPLACED OIODES CR2,
CR3 AND CR4 FOR SYSTEM 804 AND 808 GAMES.

2. TRANSISTOR TYPES MPS-U45 AND

NOS-U45 ARE

INTERCHANGEABLE.

26

N x{‘

PART NUMBER

MA-295
X0O-209
X0-229
XO-261
XO-5

XO-158
XO-306

XO-304
X0O-303
XO-30!
XO-410

© XO-402 ...
XO-512 ;




X. WIRING AND SCHEMAﬂC |

Py

Y

P

-

2

+5VeteT g as A3J3 Yy +sv A3J3
4 Vee CLoy2 R! MPS-U45<@—K GAME OVER RELAY 4 211
D1 CC ¥~ Qi (PLAYFIELD)
Y
Q2 =N TILT RELAY
32 5, @2F RZ MPS-U45 BJ (PLAYFIELD) 5 20
LATCH Q3 i Y FUiPErop
FLIP-FLOP R3 L -
12} 03 ke MPS-U45 —-El L2 12} 03 Q3 18
A3J3
a L3 Y
13/p4 A B R4 MPg-U45 T § SHOOT AGAIN 3104 Qa4 19
cKk @ (PLAYFIELD) FROM CK
i AtJ4 —
33 cirpor :
e
I A3J2 A3J1 I
+5V <y, Qs 1 L3 +5V
4(py VecCL )2 RS MPS-A13 2 e 3
Q6 :
5 D2 Q2 7 R6 MPS-A13 3 LS 5
22 ”—“‘W_“‘@?
LATCH Q7 LATCH
12 DFBL'P-FLg; 10 R7 MPS -A13 s Qe 12 Fl.lp-FL(O)P3
Q8 /@“
13154 Q4 15 R8 Mps-A{3 4 QL7 13
CK PW’—@?
B _Ie
IC4
+5v 1’6 | Qe +5v
R9 - v
4Iovee L)@ MPS AIB@ i 10fL8 4101 Vee Clay
QI0
RI10 2
502 .3 Q2 7 MPS -A13 9 512 78 Q2
LATCH Qi FLiPLFLoP
12 D"}'P'Fng 10 R11 MPS-A13 7 fuio 12
1 G:ZEL
13 15 R12 mpass 8 fun 13
D4 cx Q4
6 JLAMP
) ___Is GND.
;cs C6 A N
+5V"TWT1—4(_1 a3 + 5V
> RI3 !
4 D1VCC cL af 2 MPS-U45 Li12 4 D Vee CLQ]
14
R14 1
502 24 Q2 7 MPS a5 Li3 51 5o 7o Q2
(ATt gt 578 op
12 DZL'P'Fng 10 RIS MPS-UM@Ej Li4 12
3154 ck Q4 15 R16 Mp818456 z LS 13
-1 ]fe,I
1%
I cs
+5v e —=_ il
4] > RI7 MPS-U45 Li6 +5v DC
\; (SOURCE)
Q8 [ ¢
Ri8 - L7
5(p2 s Q2 7 MPS-U45 =:8\L/JF
F LPTE'" P Qs d
12 03“ L83 10 R19 MPS-U45 Lis
13 15 R20 ypd20as L19 =
D4 o Q4 . )
W-J ‘ét}"g" INDEX
1= : KEY PINS
lCS

27

1.22

123

L.24

L25

126

127

LLAMP
13ND.

t28

A N>

<Y




I1C DIAGRAMS, PARTS LISTS

14
+5v 2w A3sa
120 4 2 R37 MPS-A13 1 fL36
L2t 5 2 fu37
FUIP T fLop
122 FROM 21pa Q3 4ps
AlJa
CONTROL| 5 s
123 BOARD 13| 4 k0 L3
A3J1 5 JLamp
—“lL DSI10 of ¢ \&J GND.
.y = A3y3
—
L24 q o1 Ve C Q 4 RL4AO
125 502 241 Q2 3 JLat
rBTEte
126 12 D3 Q3 T gLA2
127 13 D4 2 JLa3
LAMP \a— s fLamp
i{?ND. Ny Ll QL GND.
; =C17
' +oVeg 8
e = Q45
t.28 4[07 Ve CLgr)2 R45 MPS-U45 D jL44
. Q46
£29 5/p2 el R46 MPs—u4sgi F fLas
47 [
130 2], o RA7 MP% uas p fLse
i Q48 [
?31 13) 04 wl® R48 MPS-U45§ z m a7
]
i z12
| L ATCH
; FLIP-FLOP 45
(32 gl _Rag mpS-Uss E JLas o
§ Q50 ' ,
£33 i G R50 MPS-U45 H e v v
; Q51
{34 oy AABy MPS-U45@ R fLson
; Q52
§,35 — @14 R32 MpS-yUas N LSt
! ck Q4
AMP : c famp
}‘GND. p 0512 9J__8 GND.
4 y +5VDCe+— B
c19
| I =
3 A
P =
|
4
' NOTE: UNLESS OTHERWISE INDICATED;
. 1. RESISTORS ARE 1000 OHM, £5%, 1/4W.
| 2.CAPACITORS ARE .OIUF, +20%, 50V.
© 3 INTEGRATED CIRCUITS ARE SN74175N,
i\ 4JUMPER WIRES REPLACED DIODES CR2,
1 CR3 AND CR4 FOR SYSTEM 804 AND 808 GAMES.
! 5. TRANSISTOR TYPES MPS-U45 AND
; NDS-U45 ARE INTERCHANGEABLE.
} 28

FROM At144
CONTROL BOARD

A3J A3JS
6 | SOUND 1
713 5 | sounp 2
HEX
INVERTER
SN7404N 1 Isouno 4
7 fsouno 8
21 CR1 aNE43 8 JSOLENOID 8
IN4148 3 [ soLENOID
GND,
SEE NOTE 4 Qs4 A3J6
24 MPS-U45 3 J SOLENOID 3
55
»3 MP32045 2 | soLENOID 4
56
22 MPR-045 1 | SOLENOID 7
) 4 | sognow
el :
+5v
R54
9.1,5%
w
X Q58
2N3055
SOLENOID 2
SOLENOID
GND,
T SOLENOID 9
SOLENOID
Q60 X
s CRE  2NB043
SOLENOID 1
R56
R
SOLENOID §
SOLENOID
GND.
Q63
MPS-U45
v R59
LN

SOLENOID
GND.

Premier Technology

T

USED ON

DRIVER BOARD (A3)

D | B reve-s0] E-20915

SOLENOID €
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

e e e e e e e —_—
12V DC UNREGULATED INPUT I
_ AUDIO INPUT .,J_ c2 I
> r---|----- - 1.0UF

. o "0 T
S8l ' AUDIO | ' |
< c1 AMPLIFIER
2wt 1 9 5 LM2002 |
71 | c3
1.0UF ] +
I A f— |
$100 | 2 | 1000UF
ANALOG GROUND I | HEAT SRa 25v |
SINK g 220
v | <1/2wW R6 |
| ISR U [ 1.0
172w |
R3 4
| A LAY I
100 e .O1UF 5
+58 0.UF I
LAY
470UF |
35V SRS |
S22
~_ AUDIO OUTPUT v |
_ 12V AC INPUT |
CRI CR2 |
IN4QO4 \ T14.5VDC N . |
(4) J’ 5%%
c7 VRI
CR4 47UF 1N4T42A '
12V AC RETURN ] sov 12V, £5%
- 1w |
__ —12V DC REGULATED OUTPUT ( SOURCE ) = = |
CR5
_ +24V DC UNREGULATED INPUT _ RS _ l
1N4004 X VR2
+| cs IN4T42A |
47UF 12V, 5%
Isov 1w I
412V DC REGULATED OUTPUT ( SOURCE) = = |
DC GROUND
1 |
AUXILIARY POWER SUPPLY [A5) Premier Tochnology

nrLe

COMPONENT LOCAT'ON AUXILIARY POWER SUPPLY (A5)
USED ON
; CR5.0—{_3I—o®
e e (cr) AUXILIARY POWER SUPPLY (A5)
CR3 o—c]}—o + PARTS LIST
CR1 e—{_j}-o REFERENCE DESCRIPTION PART NUMBER
: CR¢ o—_—o Auxiliary Power Supply MA-767
CR2 o—{_j}—@ c1,c2 Capacitor, 1UF, 10%, 35V, TANT X0-715
A5P1 RTO—@-. c3 Capacitor, 1000UF, 25V X0-~-874
c4 Capacitor, .01UF, +80% -20%, 50V X0-229
ﬁ VRi —{_J}-o c5 Capacitor, 0.1UF, +80% -20%, 50V X0-230
R2 R30—‘EED-0 cé Capacitor, 470UF, 35V X0-284
R4 c7,c8 Capacitor, 47UF, 50V X0-210
o—{ii}-e cl+ CR1-CR5 Diode, 1N4004 X0-254
R1 Resistor, 2.7K Ohm, 5%, 1/4W X0-6
R2,R3 Resistor, 100 Ohm, 5%, 1/4W X0-28
R4 Resistor, 220 Ohm, 5%, 1/2W X0-185
R5 Resistor, 2.2 Ohm, 5%, 1/4W X0-595
R6 Resistor, 1 Ohm, 5%, 1/2W X0-593
R7 Resistor, 100 Ohm, 5%, 1/2W X0-52
R8 Resistor, 1K Ohm, 5%, 2W X0-627
U1 Audio Amplifier, LM2002 X0-550
VR1,VR2 Diode, Zener, 1N4742A, 12V, +5%, 1W X0-257
Heat Sink . X0-472




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS
SOUND BOARD (A6) COMPONENT LOCATION

n :’) -
AT Wy g8
O A B 5 ¥al N S T O
[ 4
: @ ? - i Bl ®
ouax vua o ™ o RISCI3R14 ~ 0 oD M N =
L1l ne 2EEde —— a2y & L
+ N !
T T < ]
cifna ., T e BENIEUY
008815 » €12 o= 2 n
a L} c1a
2 - {1} rt1
z -} c1s
R46 « - - R12
. e c22
RrR21 - 2
c21 L -
K2
7S TJP& T~ JP3 h
cwcrgl , @ K3 N3 13 XYALT
W3 R3S ~
Ré \/
_Q}ﬂ 3 [} 3
5
N z 5
O S >
[<X]
L] P L
R
_JF2  __JP1
= N S
-3 R39
A DIP_SW —[Q___‘ s Ha r—'E:’Eh
v —
N4 S4
]
D D Ta
L— sW1 4
L4
- N - &~ ~
o o « @
weso — Ls‘ —
®Ox X _L——}_ K4 —s\q
o Jwa
-Dwo 3 G3 ] 15
Zwo
$5%o
bung - S
fadn
o= xTAL2 R33
S-S R34 R18
O uf‘j‘z’ sw2 A3 L_. O
©n.a:~ HS KS NS
R )
REFERENCE DESCRIPTION PART NUMBER REFERENCE DESCRIPTION PART NUMBER
Sound Board Assembly (A6) MA766 R6 Resistor, 240 Ohm, 5%, 1/4W X0-173
c1,C2 Capacitor, 22PF, 50V MONO X0-633 R11,R12 Resistor, 470 Ohm, 5%, 1/4W X0-35
AX-CM, 10% R13,R14, R18, Resistor, 3K Ohm, 5%, 1/4W X0-23
C5,Cé Capacitor, .01UF, 50V X0-696 R21,R25
AX-CM, 10% R15 Resistor, 1.2K Ohm, 5%, 1/4W X0-175
c7,C17,C23 Capacitor, 1UF, 50V CM-RD X0-294 R16,R17,R19 Resistor, 10K Ohm, 5%, 1/4W X0-18
Non-Polarized R29,R30,R32,
c8,C9,C10, Capacitor, 10UF, 25V X0-127 R37,R38,R40-
Cc18,C19,C24, TANT-AX, 10%, Polarized R44
C25,and ALL R36,R45-R48 Resistor, 33K Ohm, 5%, 1/4W X0-43
UNMARKED SIP1,51pP2 Resistor Pack, SIP, 1K Ohm, 9 Pin X0-493
POLARIZED SW1,SW2 Switch, Push Button, N.O. X0-365
CAPACITORS XTAL 1 Crytsal, 4.0 MHZ X0-366
C11,C12 Capacitor, 10PF, 50V AX-CM X0-635 XTAL 2 Crystal, 3.12 MHZ X0-639
+80%-20% A2 7430 8-input "NAND'" gate X0-643
C13,C20 Capacitor, 1UF, 35V X0-715 A3,B2 74L8374 Octal D-type flip flop X0-96
TANT-AX, 10% A4 74L574 Dual D-type flip flop X0-434
Cc14 Capacitor, 68PF, 50V MONO X0-636 B1,H1 LM324 Quad op-amp X0-644
AX-CM, 10% B3 74LS244 Octal buffer/driver X0-117
C15 Capacitor, .047UF, 50V MONO X0-638 E2 AD7528J DAC X0-647
AX-CM, 20% E3,G3,N4,S85 74L8374 Octal D-type flip flop X0-96
C21,and ALL Capacitor, 0.1UF, 50V X0-230 E4 SP0250 Speech generator X0-645
UNMARKED AX-CM, +80%-20% G4,T1 741,804 Hex Inverter X0-418
CAPACITORS G5 74HCO8 Quad 2-input "AND" gate X0-872
c26,C27 Capacitor, .022UF, 50V X0-873 H2,H3 2K x 8 RAM (6116) (200NS) X0-191
AX-CM, 10% H4 ,K4 AY-3-8913 Sound generator X0-646
D1 Diode, MV5752 X0-270 H5,K5,N5, 74161 Synchronous presettable X0-192
DIP SW Dip Switch, 4 Position, 8 Pin X0-640 S1,T5 binary counter
R1 Resistor, 10M Ohm, 5%, 1/4W X0-73 K2,K3,N3 2764 EProm X0-489
R2,R5,R9 Resistor, 1K Ohm, 5%, 1/4W X0-5 N1,T3 R6502-13 CPU X0-360
R10,R27 ,R28, M2,83 7415245 Octal bus transceiver X0-79
R31,R33-R35, s2 74LS139 Dual 1 of 4 decoder X0-419
R39 T4 74LS138 1 of 8 decoder/ X0-437
R3,R20 Resistor, 4.7K Ohm, 5%, 1/4W X0-7 demultiplexor
R4 ,R7,R8 Resistor, 68 Ohm, 5%, 1/4W X0-748 28 Pin Dip Socket (4) X0-536
R22-R24 Jumper, 22 GA (5) X0-469
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X. WIRING AND SCHEMATIC |

l DATA BUS 1
+5V 4S5V 45V
| | S T .
RIS 2RI 2R
I 21K 1K $1
G4 +5V 5V
I 13 [} [
l +5v LS04 ADDRESS BUS1
R2¢ (OPT) . b
| 42 2.1ai2 & .
XTAL i 23 PP
| 4 MHz ?ir +SV Y| O :1 19 | ::é | PLM i?
{0—¢ 2T W I 235 | A
R cis R 12 R27 i s | 1
470~  OATUF  470.A 1K FROM & ”]j_s ife !
) [ 26| "
T T1 10 A6P1-9 Yy K] Slas [
TEN LERWA ) glaN3 || k3 4
;o rs0e s % a2l 8102 27504 | 27324 £
E e mpo N .
FCle I cz2 o < ‘ ( =
Iee PF T o ! i
= T = 161 | |
3INL 2hex b "
L. |
| LS04 ouT] ' .I
I +SV ey poRT ) !
5iP1 1K % : i
[ [ R U ) S néds
e} t
I r l J 3333 0
A6P1 3333323 2%
8 <32 . i
5 & i 1) q 0y a1
<! s 14
3<€T 02 G
2 €+—32 8lo3 a3
= $3 a3
1< s Blpa “04
<t 3 Uoe  ael
4< i se )
6 < .
o1 97 )
T < b8  ad
' DIP SWITCHES 15374
' sSw3 swa
I [ 3 4
1
i
| R28 45V 45V
! 1K
l G4 +5v R27 iR
l 1504 1 tkoosK -
| : R
: 4 ADDRESS BUS2
'
1
! Y0 JCT. OF
| R34 AND GS-1
o | RESET ~
b4 ]

DATA BUS 1

18 € s
R18
' 3K
I S R2S
> 3K
I INPUT PORT L_""“
L - - - - - - _—_—_—_—_—_—:




MATIC DIAGRAMS, PARTS LISTS

+SY  t5V 45V
4
QR35  3R3IS IRS XTAL-2
$ 1K 1K S1K cr 32 c2
22 MHx  23pr
5 i
& TO 5S4 - s}. T
PIN 12 10
2 R2
- T0 2 1K
1 b 2 .54, 1L I 1210
7 07 1 i N
il g2[OF WE 73“ > b Yo of 5V
P R 2 410 e DS
| 28aq 5D D4 +5v
03 3 CEME
| A8 40 _4 D3 LE]
| 1]a7 43 o2 15 "3gle—LR2 02 47K c20
2] ¢ 4601 D1 Al, ! [o]] 4101 1S JUF
) :g OR "?f 1 [ - o o R4S R4A7 = 4,
2a| | 2764 2 ag 200 ! *1L 33K | 3 l y
e 11 %on 5ia3 TP = £4 czs ==ca7
s2d | 27324 Elrz 74 SPO 250 |4 ,022 ‘1022
5 | N 07 [[-Hpyre 19 2: RESET 16 10% 10%
A2 De 3w g 2oaa &1 =
: [k 1Y 2 2 D o : PRES
[} +!
5| 06 03 850 544y nei oy
| 1105 R '3‘0 2 2404 SV
! | g; bX] 14 g e [ "'"/4/.‘4 3 1
1 I IZlp 1 o
| 102 01 $RI gy
o1 4 3 MV-
! Y og B3 (5244 TF <= s752 1234
i -— s G
7 07 3 Cvismall? SW1
2 M I TEST
vz 2az4 Lo i
D4 757 zarlld 2o’ _L)
D3 12§ va 1ael L oEgw = = 20 1%&-43-
D2 aliy3 aaslld )
‘ D1 313 o [cLK
2 25| EDR
1 f b i o o E] b8 cS ’“
H hy3-0913
2 -i-j-d * +5V FI]
22im
o7 3 2 Q 2oy
1817p 9 Q Sloag
4le0 ed® 0 5i0as
< [ P 16 0D4 7 DA4
Tlip ad® oD Bipaa
Mo 'S oD o
TO sS4 13 12 00 10
e ————— o - TRV B s} M om
D7 B0 002, DAgABC]
CPOE B0 0 L]
{45V =T =
N4 poung -
r L5374 - =
27 5 RA
| K 1K
cn
10 PF R4 R
2 686 $338
™
=
w R
[1:-7,%
Ri4 3K
RIS 12K
— A ——
XCACLI S
I?K
2
Lcir
L
NON-POLAR.
—————— o —— ——— —
T0/FROM
DATA BUS1  *SV 0%72.0’\9‘.%- I
' sooress sus 1 CIRCUITRY |
| 20
' sa i |
TEST |
| SOCKET |
I :3 FROM §52/9 '
=< FROM T3/34-N4/1- H3/2%
l 2 FROM T3/39- T46 l
FROM 52 /15>~ FROM GA/12- N3/22- X3/22- H3/20
T4/l
| d ; —— e —— — — _.'
b |
NOTES:

Premier Technology
SOUND BOARD (A6)

ey 0t15| E-24711

'é‘ = COMMOUN GROUND (DC) e

& = anALOG GROUND I useo on

ORAWN

€

S - e




X. WIRING AND SCHEMATIC DI£

A1J2
[300] RESET
[311] LDY
[322] LD2
[600] DATA ©
[811] DATA 1
F§3M
CONTROL |822| DATA 2
BOARD [533] OATA 3
844] DATA 4
[855] DATA 5
[866] DATA 6
877] DATA 7
P/O A242
Fﬁg" s [€88] +5v DC
POWER
SUPPLY
P/0 A6J1
T0
A6 s [300] RESET
I
AI2P6-6 [106] 32vac
A12P6-7 [T17] 32V AC RETURN
A12P6-9 fi33] Veo
FROM
TRANSFORMER
PANEL A12P6-8 73] 6.2V AC (DISPLAY FILAMENT )
A12P6-10 [T44] 6.2V AC RETURN (DISPLAY FILAMENT)
A1205-9 [9 ] GND
Al2P9
822] 115V AC o [0 BALLAST
o
FROM ITEM
A12J9 B17] 115V AC_COMMON P < SALLAST 50
BALLAST, 60 (
FLUORESCENT
FLUORESCENT LAMP STARTER
833]
[0 7\ 0 |
+ o
022 < ¢ STARTER
FROM
SPEAKER #2 SPEAKER ##1
BOTTOM 80, 2w
CABINET ] L, - 4
NN\
A3J1
COLOR CODE
0 | BLACK S | GREEN INTERCONNECT
1 BROWN [ TO A3 CABLE
2 | RED 7 DRIVER
3 | ORANGE 8 BOARD
4 | YELLOW | 9

34




ATIC DIAGRAMS, PARTS LISTS

RESET [360]

LD [311]

LD2 | 322]

DATA 0 [800]

DATA{ |811

DATA 2 |822|

DATA 3 (833

DATA 4 |844|

DATA 5 |855

DATA 6 | 866

DATA 7 |877

A1OP2 A1042

+5V DC (688

32v AC [100]

32V AC RETURN [T11 ]

Veo [133]

6.2V AC ]122'

T)

6.2V AC RETURN [743)

GND [[9 ]

ITEM PART NO.
BALLAST, 50 CYCLE 24672
BALLAST, 60 CYCLE 24673
FLUORESCENT LAMP
STARTER

AlJ4

TO A1
CONTROL
BOARD

35

TO A4
40 CHARACTER
ALPHANUMERIC
DISPLAY

Premier Technolog
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X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

DISPLAY BOARD [{A4) COMPONENT LOCATION

D1-20 © CR{‘ CR2 CRi

Wz 571 W7 W7 71 121 )
M\l= N IAN M\l:M\l:M\l M\l’mj’n , l

v 1 ’ v ’ ’

D3 Dz D33 D3q Dis D3g D3z Dzg  Dyg  Pag

DISPLAY BOARD (A4) PARTS LIST

REFERENCE DESCRIPTION PART NUMBER
Display Board (A4) MA644
Cl Capacitor, 470UF, 50V X0-847
Cc2, C3, C4 Capacitor, 10UF, 16V X0-846
C5, Cé Capacitor, .0l1UF, +80% -20% X0-229
CR1-CR4 Diode, 1N4004 X0-254
DS1, DS2 Display, Alphanumeric X0-840
Q1 Transistor, PNP, 2N3906 X0-588
Rl Resistor, 1K, 5%, 2W X0-627
R2, R4 Resistor, 10K, 5%, 1/4W X0-18
R3 Resistor, 22K, 5%, 1/4W X0-42
R5 Resistor, 3K, 5%, 1/4W X0-23
R6~R15 Resistor, 4.7K, 5%, 1/4W X0-7
Ul, U2 IC, Digit Drivers, 10939 X0-841
U3 IC, Segment Drivers, 10941 X0-842
VR1 Diode, Zener, 1N4737A, 7.5V X0-844
VR2 Diode, Zener, 1N4744A, 15V X0-843
Z1, Z2 IC, Hex Buffer, 7417 X0-406
Tape, Vinyl Foam 24127~-1

36




X. WIRING AND SCHEMATI

— 15V A—AAA- +
R3
' 22K _ |
A4t P/O 22 R4 Q1
RESET 13 d2 _ 10 RESET —1sv a3y, POR
2N3906
39
+5v =15V (Vpp) ——MASTER
22 5V +5v : 36
7417 A C5,.0WF +5V € Vgg
HEX | RIS SRI4 <RI3 SRIZ SRI SRIO R8 <RT <R6 35
= - -f——
BUFFER 14 4.7K§4.7K§4.7K 4.7K§4.7K§47Ké47k 47K 47K é‘%flk 4sv Ves
LDy 11 10 5
9 LD
LD
10 2 9 8
11 foaTa o 1 2 ¢DB°1 - ]
12 JLOATA ¢ 3 a Do 0304—7 Ul
» D8
DB *—1
DATA 2 5 6 _ L "&%'31?
? > o2 °82<—"1 DRIVERS
9
- DB «—— (MASTER)
+5v =
A C6, .OIUF Zi DB4 w1
i 7417 oo < 1
14 = HEX 5
14 » DB3 DB7 - i3
-
15 2 8 » DBg sop
2
16 » DBy sIP
17 3 4 -6 CLK
> DBg
5 o DATA-LOAD
18 > 087 SCLK-DIS
7

+5VDC (Vgg)

c4
10UF
6V

—45v DC
Vss

32v AC (SOURCE)

RI 1K

a b c 1

Tw ?11 *15 117 Tts

~15V DC
Voo
(SOURCE)

R1
INATSTA 5T |OUF
7.5V

32V AC RETURN
i6v

Ci
470UF
L 550

Vco

10K

o
(2]
.
>
c||—'vw——1¢———->
3 <

1 6.2VAC ( DISPLAY FILAMENT)
2 6.2V AC RETURN (DISPLAY FILAMENT)
15 SN0
I NOTE:
1. UNLESS OTHERWISE INDICATED, RESISTORS
ARE 5%, 174W.
I 2.SIMILAR SEGMENTS OF EACH CHARACTER

ARE INTERNALLY WIRED IN PARALLEL,

R

Premier Technology |
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SEGMENT
IDENTIFICATION

VR2 .l_ c3
|N4744A +] 10UF
SV {ev

6.2V AC

6.2V AC
RETURN

I._____________________.____F

|
!

A




ha

C DIAGRAMS, PARTS LISTS

4

—isv a3 vy, PR curfgt
-0, ) 39 021“
- D, +5V(Vgg) ] MASTER D22
- D o

3 +5v <28y 23

> Dg s D24 —-{5V ‘_l
> Dg 35 D25

—45V 4—— V56 2 "
. 0g 5 D2g +5V -— a
» D7 Lo > Da7 16 b
> Dg D2g —45V - ¢
> 0g D29 d
> Dio 030

o6, <. H
> Dy oy u2 D3y U3 f
- 05 DB, 4—8 10939 D32 10941 q
> Dy3 DB, <] DIGIT D33 SEGMENT h
> o3 o| DRIVERS D34 DRIVERS
- ore 0Bz «——  (SLAVE), Das i
- Dig DB, €« fx
» Di7 DBy w1 |
> D
o o .
> D20 \. 057 "

. 3 7
sIP DATA- SCLK-
2] 20p LOAD  DIS
x 38
CLK

) DATA-LOAD
N SCLK-DIS i |

f h i oj koI n Y 1 Dy D Dy D4 D5 Dg D7 Dg Dg Dyo Dyy D12013D14015 Die DI7°18°19°2?

| com[ bP DSt (
Mol ® Tabladk Naly o o FG209M2 ﬁsfaof'a fazfzs 124?25?26?27128 129130?31 faz?sa 13413513437133

—— -~ — — ~~— S ——~— —— o — w7 — > — ~— —— —— ———— ~———— " —

|| | pr— - _— —— :
Dyy Dz Dz Dig D5 Dig D7 Dig  Dyg Dgo

D21 DppDp3D24D25 DpgD27028D29030 D3y D32D33034035 D3gD37038039040

R f N
P DS2
slizfs [0 fials[ale [3]7 2| 3| FG209M2 fw?zo?m ?22?23 Tu?zs?zsfz‘r?ze ?zs?sofm ?32?33 ?34135?36?37?38

.‘u
7 N7 71 71 ) 7 7 2 N I N R 2 N
AT, Y AT, N, N, T T, Y Y Y N, 1T JNT T, N0 AN AN,

N I . AN

AN e e . . . I




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

—

A
I +8v R
| 21a "ﬁ%‘/’% 33K l (
/A24P2 a2491 Pt | g . - = Sov°
A e P T 2 € 13
' ; B Q
| B
v o |
! ! +sve—Sdcn /€ +] Shur +5V
| ' T ov +5v
' | R2
: h lda e ’2 IIS R2,
. . 6 +sv ver
1] 2 13 {
: ;ifc - ° : ;
' 14
: I. 9 o R/C 13 c2 ﬁ
: : 10} 23¢ — +L a7ur ‘
' ! ! +5ve—d CLR [~ 10% '
! T 10V
0 X : ! z18 'a ks !
A1TCH | ) = E— !
ﬁ 1 : : .____EQ A [d i = S i
. ' | c3 ce B |
| ' ' 1 TV B |
X ' ! +85v =0/ CLR 7 }
) t ] R/C
) ! b 2 !
! ! i 1] 238 2 L oF !
| i ' R3 NOTE: i
) ' ' 24K 1.Z1 AND Z2 ARE TYPE SN74123N. J
1 ! \ 2.23 1S TYPE SNT4LSOON,
! 1 !
' ! X +Sv
' ]
I : : 5 T ) 12
\1 7 (-'@_'< s ESE " Z3D 3
| .
| ;
Premier Technology
™™ RESET CIRCUIT BOARD
usED oN j
"D [Tehm Lez4 [C- 21063 1l
RESET BOARD [(A24)
COMPONENT LOCATION
|
&Y oY ;
(o]
> w4 s RESET BOARD (A24) PARTS LIST
[ B
[ 4 REFERENCE DESCRIPTION ' PART NUMBER
.23 ) c2 RESET BOARD MA-164
cl O [ + Rl R2 Resistor 33K ohm, 5%, 4W. XO-43
R3 [ 4 R3 Resistor 24K ohm, 5%, 4W. XO-10
+ ta a Capacitor 47 ufd., 10V. XO-227
R2 c2 Capacitor 4.7 ufd., 10V. X0-226
-CRDI_ <33 C3.c4 Capacitor 470 ufd., 16V. XO-214
@ J2 @ cs Capacitor .01 z4d. XO-202
T 21, 22 IC 74123N X0O-398
23 IC 74LSOON X0-427
7 Pin Connector XO-526

000000

39

F« e




Al

AlJ6

|
!
ﬁl

RS T

SRR ek A

X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

STROBES =) COLOR CODE
(FROM A1 CONTROL BOARD)
400 ' STROBE 0
Y ¥ i A A A x A
| Jswoo Jswor Jsw 02 | sw 03 ] swoa ] sw os ] sw 06
s | — | i+ | 4
11 STROBE 1
A Y r ¥ Y x x A
 Jswio | [—Jswir | [—Jswiz | [—Jsw1s SW 14 T Jswis | [L_Jswis
rep STROBE 2 1 3 1 1 1 : 1
¥ ' % Y h K A ¥
™ T sweo| 1 sW 21 [ Iswz2 sw 23 sw 24 swas | [ lswze
733 STROBE 3 1 i : 1+ 1 i
A x y ¥ y ¥ x ¥ y
[ Jswso| [ Jsws1 | [ _Jswsz | [_Jswss ) swaza [ Jswas | [ _Jswss
- i ] } | l l i ]
243 . STROBE 4 { | i — | — . {— | —
287017P4 2A7J1/PI 2A791/P1 2A741/P1 24741/P1 $ 2A701/PY $ 2A791/P1 $ 2A741/P1
m Top WALEFT |0 M1 RIGHT "1 'rop LEFT *RUBBER | | POP
2 spoT_ |3 spoT | ¥* To VER 6 SWITCHES | Y BUMPERS
TARGET TARGET TARGET | VROLLOVER onop TARGET (%) (4)
h sw4o 066] swat | [[22])swaz | [155] swas /.,2 SWa4 yoipo SW45 sw 46
[ 1 1 ] ]
455 17 STROBE & {+— - | . | - 1 >—<2 ¢4 { N {—4
R 2ATIT7 P ZATII 7P ZATIN /P BATH/PT 2ATH 7P 2ATIN/PT ZATII/PI 28791/ P1
“wgrop | wziert| ewzmionT| w2 /TP RIGHT RETURN | O, e
Y T8POT_ |, _SPOT |4 2" Top %’ ROLLOVER 1AROLLOVERS| 1¢* (sPare) [,5* TiLT
TARGET TARGET TARGET ROLLOVER  DROP TARGET (2)
9 9
swso| [OT7] swsi TTi?] sws2 | [166] sws3 /J3 sws54 y3/p3| [B11] swss SW.56 SwW 57
-] i l J 1 2 | 1 |
W‘/” STROBE 6 1 { ‘ | — . | —4 . — <2 & . |} {4 1
AY
3AT1/P1 3ATII /P 3ATII/PY 3ATYI7PY 3A791/P1 BATII/PA 3ATII/PY 3ATI1/PY
3ATI/P B ”
$ 3 Jor %3 LEFT i#s RIGHT $/T§3 é BOTTOM LEFT $ OUTSIDE
POT |41 SPOT | 12 TOP ROLLOVER 14 ROLLOVERS, (SPARE) | {5 OUTHOLE
TARGET TARGET TARGET ROLLOVER ADROP TARGET (2) ‘
\_ sw so sw 1 sw 62 SW 63 /J4 SWe4 4 /P4 SW 65 sw 66 sw 67
AT7] ( STROBE 7 . 1 —t fadly 1 >—1H<2 ¢+ 1 I .
AT /P 3A7J1/P1 $ 3A7J1/P1 $ 3A791/P1 $ 3ATI/PY $ 3A7J1/P1 $ 3ATI1/P4 3A7U1/P1
#4 Top Y LEFT ¥ RIGHT Y ToP #BOTTOM RIGHT #_RIGHT
SIDE_ |3 SIDE | 4ho TOR o s ROLLOVER ¢ FLIPPER | 7 *SPINNER
ARGET 2 ROLLOVER| 7 ROLLOVER DROP TARGET
sw7o sw 71 swrz | [228 sw7s Poas SWT4 yases | [B55] sw 75 SW 76
i {— {—s 1 D] < 2 <4 |14 ﬂ%,’”‘
STAR
ROLLOVER
327)
<4mm RETURNS | i Thl
( TO Af CONTROL BOARD ) (IA)
600 RETURN 0
[677] RETURN 1 ‘jg
[622] RETURN 2 1UF, 50V )
NON-POLARIZED) ¥
(X0-294) g
633 RETURN 3 ;
644] RETURN 4
555] RETURN §
[é68] RETURN 6
677 RETURN 7
NOTE:
1. DIODES USED ARE TYPE IN270.
2.DIODE BOARDS 2A7 AND 3A7
PART NO'S 24030.
Premier Technology
TITLE
-SWITCH MATRIX

USKD ON
DORAWN
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GAME #1702
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PLAYBOARD "“CONTROLLED" SOLENOIDS AND ILLUMINATION

X. WIRING AND SCHEMATI

- P/0 A3J3

L3

P/0 A3J2

P/O A3J4 P/OASP2 P/O ASJ2
: [266] SOLENOID w& 1 o+ | o B8 COLOR CODE
TOP LEFT BANK RESET © | BLACK
"1 [BROWN
R RED
N 1'01: T..OEBFT 3_{ORANGE
5| 5 §ITB8] BANKTRIP AN 4 | YELLOW
r sto-sLo [222] GREEN
o +24v DC SLOULEET
P/O ASP3 P/O A3 / s TERAY
i3 [200] SOLENOID w2 a4 200 18102 9 _[WHITE
TOP RIGHT BANK RESET
NOTES:
22 19508
1. ALL DIODES ARE TYPE 1N4004.
. [Ta3) TOP RIGHT BANK TRIP
2.LAMPS L4 THRU Li{ AND L32
THRU L43 ARE DRIVEN BY MPS-A13'S;
OUTPUT EXCEPT FOR “AL" LAMPS, ALL OTHER
F:?gTEA'\‘S P/O ASP4 P/0 A9U4 LAMPS ARE DRIVEN BY MPS~-U45'S,
18102
DRIVER | 6 SOLENOID #5 oo L201Y 18102
3.UNLESS OTHERWISE SPECIFIED,
BOARD BOTTOMLEFT BANK RESET GROUND WIRE COLOR IS 9,18 GAUGE.
3 [fo6] | 12308 4, IXXX] inpicaTes wire coLor.
[@58] "°H&‘<‘1"‘?p ' Fii
5 1AMP 5. UNLESS OTHERWISE SPECIFIED,
I— SLO-BLO ALL LAMPS ARE TYPE wed4
-<\_O-—4¢
#/0 AIP5 P/O A9JS
12 [233] SOLENOID w6 AR [z33] | 18102
BOTTOM RIGHT BANK RESET
T 19508
miN e O ourun enowss
s [a88] " BANK TRIP 2 BOARD
I— i ( SEE SCHEMATIC
Fo : FOR
1AMP 1] LAMP DRIVER
l—gs—l UM o : TRANSISTOR)
[244] SOLENOID #9 98 o , BASE
OUTHOLE
P/O A3J3 !
I ”j -4
25 D331 L12 16890 (\J: \
\ d - N ’f'
24 (__IHZZI L13 Y GAME OVER RELAY (Q) N EMITTER +6v e
22 [fl1001 Li4 2N5879
[ii1] Lis 16890
outpuT |23 (PIN VIEW)
From A3|= B [E77] Lo TILT RELAY (T)
MASTER | A [z5s]
— B [Z59] Ly :
DRIVER |® 1A1402
Fa s 0?5‘87 2 g‘fup ! 2
4.7KS .
17403 SOLENOID 585 sLD-BLO 2 -1l
| foss]  StRT80 L
N & A { =
GROUND FROM A12J2-1 rrom |4 433
rrom  PLOASP! l__»_l aox, | s B34
BOTTOM B [677] L2 16820 oriveR | -5
CABINE MOTOR RELAY (A) - 2
R2,4.7K
P/O ABJE i7awg PLAYBOARD o J-B11
. < 033 ILLUMINATION  [077] | N I
W67 (LEFT) 8N
oz W 0 611
2nsers wW
ouTPUT SQLENOID REF, NO. | PART NO.
FROM A3 GND. FROM 9] Ri,R2,R3_[X0-7
MASTER A1244-8 — P> R4.RE [X0-876
ORIVER GND.FROM : =
BOARD Al2J4-9 -—P—E RE X0—154
27s Qf,Q2,Q3 | X0-323
2Noere VRi X0-877
DRIVER
;T
044 #67 (RIGHT) foss] RS
‘ \—/ PLAYBOARD 80
R’f}ﬂ‘ﬁt ILLUMINATION \;?{
P/O A3J2 P/O A9PY
l500| L4 SOUND 16 TO
B 5 N LiHTeOX +24v DC
27V AC .|A [ze8]
1
HELICOPTER
- MOTOR Y
FROM
ANS- 27V _AC RETURN
Premier Technology FoANEL 6.3vac 1 J [7e8] . ER|
PLAYBOARD - ) FLATeoaRo M
SOLENOIDS AND ILLUMINATION 8.3V AC GETURN R
lAWN +6V DC
e 4, ) S0tcss |E-24877




IC DIAGRAMS, PARTS LISTS

' \

3 @ SHOOT AGAIN .

L} gn#1TOP SPOT TARGET

4 X #+2 TOP SPOT TARGET

% }{ #3 TOP SPOT TARGET
: o/

#4 TOP SPOT_TARGET

a1 TOP ROLLOVER
#-2 TOP ROLLOVER
# 3 TOP ROLLOVER

&

TOP LEFT DROP TARGET (2 LAMPS)
TOP RIGHT DROP TARGET (2 LAMPS)
BOTTOM LEFT DROP TARGET (2 LAMPS)

{
1@
L@

L &

ﬁ

LE BOTTOM RIGHT DROP TARGET (2L AMPS),
g_l % SPINNER

Lip @ 1000
Mzooo

-
e 3000
L6 g 4000
55 V@ 5000
I_.L@ 6000
Y 7000
' 8000
7 9000
g}_@ 10,000
:
W2 A 20,000

30,000
1X

7 8X
58 oy SPECIAL
EXTRA

b

M BALL
LAy 1 LEFT SPOT TARGET

2 #2 LEFT SPOT TARGET

M #+3 LEFT SPOT TARGET

4 #+1 RIGHT SPOT TARGET
s 3\ #-2 RIGHT SPOT TARGET
46 #3RIGHT SPOT TARGET

g T @ RIGHT SIDE ROLLOVER

( NOT USED )

ﬁi_-_% (NOT USED )

ﬁo_,@ (NOT USED)

1 LEFT_SIDE ROLLOVER

531
“To.

255

FROM
BOTTOM
CABINET

TO 1A8
POP BUMPER

DRIVER BOARD

TO 2A8
M

POP BUMPER
DRIVER BOARD

TO 3A8
POP BUMPER

DRIVER BOARD

TO 4A8
POP BUMPER

DRIVER BOARD

FROM Al

CONTROL

BOARD

GROUND RETURNS
FROM

A3 MASTER <
DRIVER BOARD

7

P/0O ASP1
|388| SWITCHED +24V DC

| KICKING RUBBER SW. _

-1

/——PLAYBOARD " NON-CONTROLLED" SOLENOIDS AND ILLUMINATION N\

,(g OUEﬂJ@
GND.TO Qi COLLECTOR

A12J2 )

GROUND TO Q3 COLLECTOR #—— ]

| i¢
388 | KICKING RUBBER SW. I 1496 o]
LA
| [KICKING RUBBER Sw. KICKING COIL
i
¢ [ KICKING RUBBER SW. AR28 1 [
f KICKING COIL
14
l LEFT FLIPPER COIL J_ s
2
[033] LEFT FUPPER l 14 ON LEFT FLIPPER SW. 20095 £
At
¢
G44a] RIGHT FLIPPER l RIGHT FLIPPER COIL 1 3]
|4 ON RIGHT FLIPPER SW. 20095 X
-
ABJA
| TOP LEFT POP BUMPER SW.
|
DC GROUND | Fi2
[[88] outPuT POP BUMPER COIL | zo6] 2N\ [388) |
[e88]_INPUT (+5V DC) 2174 SLo-BLO
[ ] ROUND ]
24801
| TOP RIGHT _POP BUMPER SW.
I
DC GROUND > s
385] OUTPUT POP BUMPER COIL l 17 2AMP g |
§88] INPUT (+5V DC) 21744 $L0-BLO
[5 ] GrOUND 3]
|| BOTTOM LEFT POP BUMPER SW.
LUK
DC GROUND | Fla
POP BUMPER COIL 1 2 AMP :
oUTPUT OP BUMPEF i 733) ‘o388 |
INPUT (+5V OC) 2174 sLo-BLO
GROUND o]
| { BOTTOM RIGHT POP BUMPER SW.
1R
‘DC GROUND_| >t F15
1
2 AMP
OUTPUT POP BUMPER COIL l 53 ’
INPUT (+5V DG} 21 SLO-8LO
GROUND [IEN
1A1194
+5V DC ( SOURCE ) ] L.
DC GROUND 2 JlILAMP DRIVER
P/0 A3J2 Al243
5] GROUND (LO-L11) .
P/0 A3J3
7 )51 _GROUND (L12-L19) 2
17 ] 21 _cRounp (L20-127) s
o |51 crouno (L28-L35) o
s |51 SROUND (L40-143) s
¢ |51 _SROUND (L44-L51) o
P/O A3U6 Al204
9 ] GROUND ( SOLENOIDS 3,4 AND 7) o
P/O A3J4 GROUND TO Q2 COLLECTOR <———————| 8
5 )L 51 GROUND (L36-139) :
o ]/ 5] GROUND ( SOLENOIDS 1 AND 9) s
1o} 51 _cROUND (soLENOID 2) s
1131 _crounp (soLENOID 6) .
1o ] [5°]_GROUND ( SOLENOID 5) s
9
7

—

GROUNDS

ROM
>‘TRANSFORMER
PANEL




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

R2 1A11P2

| =
1A11P1 ;
( NOT USED) :
3 {> 4 i
2 {
;
6 !
[>° i
u2 !
+5v SN7405N ,
A c3 ___Do_ 8 s
.GiUF Q4 :
9" +5V !
R6 = ;
10 12K i
{ > Qs
. ,
I 7y 13———[>o— 12 =
i
6 17
U3 U4 il
I SN7490N sn7aa2n | +sv MV !
8 ?14 R7 ’
I 1 2 32K
| 1 6 {>
I o . s
I 7
NOTE .
l 1, ALL TRANSISTORS ARE NSD -U45, 5
2.ALL RESISTORS ARE £5%, 1/4W. 5
| 3.ALL STROBED LAMPS ARE #44. ue
SN7405N
| 9
10
l Premier Technology "
TITLR
I AUX.LAMP DRIVER BOARD(1A{1) i
| R4 s

AUXILIARY LAMP DRIVER BOARD AUXILIARY LAMP DRIVER BOARD

.,.,_ 1 0o REFERENCE DESCRIPTION PART NUMBER !

O . Re (=) O AUXILIARY LAMP DRIVER MA-789
Rt[] Ul 2 '%' Qi ASSEMBLY

’ c1 CAPACITOR, .1 MFD, 100V X0-626 v

C% QZE Al 1P12 CERAMIC RADIAL LEAD E

AtliP1 Q_3E . c2-c3 g:gﬁ{iggzm.m MFD, 100V X0-202
{11 C4 [V —~ RS (e==n o c4 CAPACITOR, 47 MFD, 10V X0-227
|| : O ¢ % Q4 . ELECTROLYTIC RADIAL LEAD i
‘ ) Q1-Q10 TRANSISTOR, NSD-U45 X0-146 i

o I [U3 us ‘;—;’ Q5 . NPN DARLINGTON b
c3 o R1,R12 RESISTOR, 3K OHM, 5%, 1/4 W X0-23 i
‘_T;JQG . R2-R11 RESISTOR, 12K OHM, 5%, 1/4W X0-9 i

S — (=) R13 RESISTOR, 680K OHM, 5%, 1/4W X0-669

C2 =2 M S Y . U1 I.C. 2-INPUT NAND X0-420 j

ci () u2,U8 1.C. INVERTER X0-403 o
0 us UG % 0.8- U3 1.C. DECADE COUNTER X0-425

U4 1.C. DECODER X0-426

RI3 Qs U5 1.C. TIMER X0-631 5

O AT (@) 3
3 Ri2 Qio@ P2 10 POS. CONNECTOR X0-531 :

P1 4 POS. CONNECTOR X0-532 ‘

43 “




X. WIRING AND SCHEMATIC DIAGRAMS, PARTS LISTS

| 4+5v DC OUTPUT (SOURCE

-—

TO AlJI-1 (CONTROL)

£50

TO AlJi~2 (CONTROL)

TO 1A4J1-7(DISPLAY)

70 A6J1-15 (SOUND)

Premier Technology
POWER SUPPLY (A2)

fmmmm———-
| Q1 -: HEAT SINK
[ REGULATOR
| LM338 l\./
!
|
+12V DC INPUT )
o 2|V Vout B3 TGASE)
i ADJ |
[ . I b
+12v DC R L |
R GUF
25v saa s
*'% < +5VDCADJ
>§§;o
b
T Eow
-
-
POWER SUPPLY (A2)
COMPONENT LOCATION

HEAT SINK

Cl
c2
Jl,
Ql
Rl
R2
R3

J2

REFERENCE DESCRIPTION

Power Supply (A2)

Capacitor, 0.1UF, +80% -20%, 25V

POWER SUPPLY (A2) PARTS LIST

PART NUMBER

Capacitor, 1UF, 10%, 50V
Connector, 6 Pin, Molex

Regulator, LM338,

Resistor, 390 ohm, 5%, 1/4W
Resistor, 220 ohm, 5%, 1/4W
Resistor, (Pot) 500 ohm, 10%, 1W

Heat Sink

(5 Amp)

Insulator, (Regulator)
Insulator, (Regulator)

MA-831
X0-248
X0-217
X0-373
X0-839
X0-845
X0-21

X0-112
X0-534
X0-522
X0-523




o

X. WIRING AND SCHEMATI

SCHEMATIC/ WIRING_DIAGRAM

,e————— A |
3|3 |22 7e6] '8 s 24734 | [32] 6.2V AC (DISPLAY FILAMENT) 3
SEE '
LINE ' v
FILTER NOTE1 : : [i33] Vco
1 B
AC INPUT = : | [733] 6.2VAC RETURN (DISPLAY FILAMEN?
110V AC (r ;; o1 | s T
50Hz/ 60Hy 110V _AC 700] |, |, f8LAck ol f77]  F3, 3sev ac
M ' | 174 A
FRONT DOOR GREEN -oé vl SLO-BLO
]
F20 INPUT LINE FUSE i il = | [ITT] 32V AC RETURN
110V AC, BAMP SLO-BLO 110V AC RETURN (SEE DETAIL) T WHITE |
220V AC, 4AMP SLO-BLO AT P P co Fi 12V AC
SERVICE ' 851 Fi
OUTLET | Py VoYY
77 :
I& 9|9 77 ; : H
ek 5| 5 |77 i il Ls_[634] 12V AC RETURN
1 o |LRED_tiov ac) Reo | || 4 r2 R
@ JUMPER 1 E | Pl
JUMPER 2 () GREEN (100V AC) GREEN | l H SLO-BLO R2
(42} 7|7 3§ | £ T
i3 11V AC RETURN
| ‘
31 o |s | PuRPLE (comMMON) PURPLE : | [peEl 4 [777] 2tvac
ORANGE {110V AC) ORANGE | 101 A ;
02 - 1o[10 ol | sdlbo +24v DC
FRONT DOOR c2 : ; I i = |
'NgﬂT‘&CK 1+l JYELLOW (100V AC) yeLLow | 3|| 288] 27V AC RETURN EL-42
coM 2 ' 1
{ NOT USED IN ALL GAMES) 5 | | B50] 6.3V AC RETURN
12)i2 [788] ( COMMON) BROWN | 7|l 12
JUMPER 3 [
1
(3) : | (688 ‘F& [0eg] 6.3V AC
POWER INPUT OPTIONS I | 7-1/2A
A2J7 '
WIRING VIEW I il
PIN NUMBERS o 37T 8V AC
1[2]3]a | 5 i
a3 ]
5(6|7|8 i EL-42
| Pl +6V DC
12 Ll
| o ¥
100V AC INPUT ‘ ;
JUMPERS | . i T
1]z2]3]a A1209 A12J8  A12P8 !
J1]6 [J1 [u3] 822 2|2 LB tisvac FT y
T0 1724 =
e LIGHTBOX SLO-BLO _,
811 + |4 €1 115V AC common
NOTES:
| 1. PRIMARY POWER FUSE VALUES;
110V AC, 5AMP SLO-BLO
| COLOR TODE 220V AC, 2.5AMP SLO-BLO
. STocas 15l orecn 2. _[XXX]  INDICATES WIRE COLOR.
I 1 T5ROWN 16 [BLUE 3. A12J7 SHOWN IN 110V AC OPERATION.
| 2 [RED 7 [VIOLET L circurt srounp
= [3ToRANGE 8] GRAY
I 2| YELLOW |[9 | WHITE ,J,}EARTH GROUND
| FUSE DESIGNATIONS
| Fi [ SOUND POWER SUPPLY(A6) A2
F2 [POWER SUPPLY (A2) TRANSFORMER PANEL
| F3 [ DISPLAYS (32VAC) MA-829
F4 | SOLENOIDS (+24V DC) USED WITH
| F5 | CONTROLLED LAMPS SYSTEM 80B
F6 || PLAYFIELD ILLUMINATION
| F7 | LIGHTBOX ILLUMINATION
¥8 | PRIMARY POWER
Premier Technology |
"™“TRANSFORMER PANEL/CABINET | e




1C DIAGRAMS, PARTS LISTS

Al2J6 Ai2P6

2

6.2V AC

8

Vco

9

g ER

NT)

9

6.2V AC
RETURN

o
S

10

5]
s

32V AC

32V AC
RETURN 1A4Ji-4

EE

3

g [

)

33| 12V AC

A2Jt1 J:l A242

+12v DC [Z060]

4|a

" +i2v DC [200

GND | ©

5(5

6a4] |,

"

7

%4] 12V AC RETURN

ND R2
\

12

200] +i2vDC

2|2

—«1200] l¢lg

+5V DC
(SOURCE)

688] +5V DC (SOURCE)

TO 1A4J1-7

TO

A2
+5V POWER SUPPLY 2

Yy

( LOCATED IN LIGHTBOX )

+12v DC {200
+24v DC |222

CH
D%, 5W, WW

+
10,000UF
l 25V

200] +i2v DC

12V AC |63

+24V DC

12V AC RETURN [64

AlOop2-6

AUDIO QUT [O11

A

ANALOG GND

6.3V AC RETURN

- 0 $

T0 AfOPI-I
[066] 6.3V AC

70 AfOPI-2
TO
PLAYBOARD
Al2Pt

A12P5 A1245
—

©
=
o
el
n
©

(1 , =]

T0
# SPEAKER
# 1

SPEAKER
40,3W
8"

T0
SPEAKER
#*

VOLUME

DC GND

+12V DC REG.

-

—12V DC REG.
AUDIO IN |566]

A

ad

ES

o —12V DC REG. [533]
54
ANALOG GND [

- 53
o 12V DC REG.
ANALOG GND [T

CONTROL
10040, 2w

AUDIO OUT {566
DC GND [ ©
+5v oc [688]

A10J3 AIOP3

RESET [300] |

888
KNOCKER ASSY.
Phibarhutiiodbiiivi i

TO A9J1-5

elleliel (9 [l

SOUND 16 [600]
SOUND 1 [711

SOUND 2 [722]

SOUND 4 (733

SOUND 8 [744

SOUND 4 [733

SOUND 8 [744]

P>
w
<
(¢

SOUND 2 [722

SOUND 1 {711

KNOCKER (SOL.8) {888

FROM
A12P6-14

Ai2P4

¥
a4

1 SLAM sw. 1

1041

A1OP1

GND | 9

o ®O ;-

AT

At

SLAM_SW. [700]

[
w

]

1 LEFT COIN SW.

STROBE {1 [411]

S

STROBE 2 [422

w

1
LRIGHT COIN SW.
r

3

STROBE 3 [433]

LCENTER COIN SW.
I

[

N

CENTER COIN SW. RETURN [533
RIGHT COIN SW. RETURN [522]

ala

LEFT COIN SW. RETURN [511

33

COIN CHUTE LAMPS l

| PLAY/TEST SW.

2|2

500,

© 9 ¢

—

|
1
1, REPLAY BUTTON
Ll

544]

P70 FRONT DOOR

1
| PLUMB BOB TILT Sw. [555
M eacc roL micTsw. =77

LEFT
| LADVANCE BUTTON [300

1
5
6
8
9

© O 0O O -

GRQUNDS
rPLAYBOARD

»
=
n

T0
A6J1-8

— | — —— —— | — — — —| —— — C— — — v ——  — — | —— —

|
|
|
|
-

O D~ O ND IN = 3 ODNONBOIN - 3 DD~ NP IR =

044

(LEFT FLIPPER SW.

388

LRIGHT FLIPPER SW.
I
l SW. RETURN

SW, RETURN [033]

SOUND 16 [500]

Ll

|

RIGHT
ADVANCE BUTTON [311

IN270(8)

1A7
DIODE BOARD

1olio
17|17
et

666

_— " ReTuRn & [666]

RETURN 7 [677]

T0
» PLAYBOARD
ASPi

STROBE 5 [458]

STROBE 4 [444]

STROBE 0 [400]

fro o ~

LIGHTBOX

TO At
CONTROL
BOARD

POWER
SUPPLY

TO A3

MASTER
DRIVER
BOARD

TO A1
CONTROL
BOARD
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XI. PARTS INFORMATION

TABLE OF CONTENTS
PAGE

PLAYBOARD PARTS
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PLAYBOARD PARTS

RUBBER RINGS AND MISCELLANEOUS PARTS...... 50 .
STARGATE RAMP ASSEMBLY

EXPLODED VIEW........ R o 3 §
HELICOPTER ASSEMBLY

EXPLODED VIEW............ ettt esas s ... 52

47




R e L

e

!
i
?

Xil. PARTS INFORMATION

NOTES: T
1."AL” LAMPS DRIVEN BY
AUXILIARY LAMP DRIVER.

2. % DENOTES TRIP COIL DRIVER.

OLZS
Ows
L27O
O L26
Ol
Ol
Ouws

3, %% DENOTES RAMP COIL DRIVER.

/

W

4 145/\146

~

48

PLAYBOARD SWITCH AND

LAMP ASSIGNMENTS
LAMP
NUMBER LAMP ASSIGNMENT
L3 Shoot Again
L5 #1 Top Spot Target
L6 #2 Top Spot Target
L7 #3 Top Spot Target
18 #4 Top Spot Targat
L9 #1 Top Rollover
L10 #2 Top Rollover
L11 #3 Top Rollover
L17 Top Left Drop Target (2 Lamps)
L18 Top Right Drop Target (2 Lamps)
L19 Bottom Left Drop Target (2 Lamps)
L20 Bottom Right Drop Target (2 Lamps)
L21 Spinner
L22 1000
L23 2000
L24 3000
L25 4000
L26 5000
L27 6000
L28 7000
129 8000
L30 9000
L31 10,000
L32 20,000
L33 30,000
L34 1X
L35 2X
L36 4X
L37 8X
L38 Special
L39 Extra
L40 Ball
41 #1 Left Spot Target
L42 #2 Left Spot Target
143 #3 Left Spot Target
L44 #1 Right Spot Target
145 #2 Right Spot Target
146 #3 Right Spot Target
L47 Right Side Rollover
L51 Left Side Rollover
SWITCH
MATRIX
NUMBER SWITCH ASSIGNMENT PART NO.
SW 40 #1 Top Spot Target (with Bracket) 20867
SW 41 #1 Left Spot Target (with Bracket) 20867
SW 42 #1 Right Spot Target (with Bracket) 20867
SW 43 #1 Top Rollover 18892
SW 44 Top Left Rollover Target 18095
SW 45(A) Rubber Switch (2)
Contact Kicker and Bracket (4) 22224
Contact Kicker (2) 18808
SW 45(B) Rubber Switch (with Bracket) (2) 18078
SW 46 Pop Bumpers (with Bracket) (4) 21352
sw 50 #2 Top Spot Target (with Bracket) .20867
Sw 51 #2 Left Spot Target (with Bracket) 20867
SW 52 #2 Right Spot Target (with Bracket) 20867
SW 53 #2 Top Rollover 18892
SW 54 Top Right Rollover Target 18095
SW 55 Return Rollovers (2) 13892
SwW 57 Tilt (with Bracket) 9141
SW 60 #3 Top Spot Target (with Bracket) 20867
sSw 61 #3 Left Spot Target (with Bracket) 20867
SW 62 #3 Right Spot Target (with Bracket) 20867
Sw 63 #3 Top Rollover 18892
SW 64 Bottom Left Rollover Target 18095
SW 65 Outside Rollovers (2) 18892
SW 67 Outhole (Assembly) 18688
SwW 70 #4 Top Spot Target (with Bracket) 20867
SW 71 Left Side Rollover 18892
SwW 72 Right Side Rollover 18892
Sw 73 Top Rollunder 21137
SW 73(A) Star Rollover 19428
sw 74 Bottom Right Rollover Target 18095
SwW 75 Right Flipper 22398
SW 76 Spinner (with Bracket) 19354

W



Xi. PARTS INFORMATION

A om

CABINET PARTS
ITEM DESCRIPTION PART NO.
1. Cabinet 24928-702
2. Lightbox Mounting Bracket (2) 19916
3. Butt Hinge, (Shown For Reference 22734
Only, P/O Lightbox Assy.) (2)
4. "U" Bolt (P/O Lightbox) 24659
Latch Assembly (P/O Cabinet) 21969
5. Cable Assembly, Domestic MA-794
(High Voltage)
6. Line Cord (Domestic) 23365
Line Cord Cover Plate 21955
7. Speaker, 4 Ohm, 3W, 8" EL-83
Speaker Guard 20931
8. Prop Stick, Playfield 23940
9. Flipper Switch Assembly (2) 17838
10. Ball Shooter Assembly 8835
11, Switch, On/O0ff 23799
Switch Plate 18769
Switch Housing 15163
12. Front Door Assembly (Universal) MA-688
Cable Assembly MA-676
Slam Switch ) FD-12
6V DC Lamp, Wedge Base FD-2
Frame, Door FD-13
Three Chute Door 24160
Black Button Bezel FD-14
Entry/Reject Button FD-15
Button Spring FD-16
Reject Flap FD-17
Clamp, Frame FD-18
Flat Lock and Cam Assembly FD-19
Base Plate with Pivot and Stud FD-20
Microswitch Bracket FD-21
Clear Plastic Cover for Microswitch FD-22
Coin Microswitch with Wire FD-23
Lampholder FD-24
. Black Reject Bezel FD-26
13. Replay Switch Assembly 18092
14. Interlock Switch Assembly (When Used) - 24148
Switch EL-66
Switch Cover ’ 21888
15. Cashbox 24867
Cover 24868
Dividers 24869
Locator 24151
Lockeye Assembly . 23878
Liner (Small) (3) 24870
Liner (Large) (2) 24871
16. Plumb Bob Tilt Switch Assembly
Strike Plate 358
Carbon, Tilt Bob MH-30
Rod, Tilt 357
17. Locator Bracket 18578
18. Diode Assembly 24252
Diode, 1N270 (8) X0-265
19. Knocker Assembly MA-12
20. Cabinet Leg(é?) (Black) ) égggY
: Leg Bolt .
3nLeg Adjuster (4) MH-21 ITEM DESCRIPTION PART NO.
21. Transformer Panel Assembly MA-829 23. Mounting Bracket 24149
Bridge Rectifier (3) ElL-42 Control, Volume, 100 Ohm, 2W X0-199
Cable Assembly (Secondary) MA-812 Switch, PLAY/TEST EL-57
Capacitor, 10,000UF, 25V X0-~-830 24 1 . .
Filter, Line EL-50 . Ball Roll Tilt
y Housing and Switch Assembly 24394
Fuse Block (6 Pos.) gg;ég Switch 24393
‘Fuse Cover
pﬁse ﬁoider (F7 and F8) (2) EL-78 25. Button Holder and Switch (2) 23503
Fuses Pushbutton (2) (Black) 24293Y
F1, 1/2 Amp EL-28 26, Lightbox (Not Shown) 24645-702
F2, 6-1/4 Amp, SLO-BLO EL-29 27. Front Moulding, Right (Black) 22735Y
F3, 1/4 Amp, SLO-BLO : EL-5 (Not Shown)
F4, 8 Amp, SLO-BLO ‘ EL~26 28, Front Moulding, Left (Black) 22736Y
?2. %51?29A gi'gg (Not Shown)
» (= mp = . Front Mo , lack 16951y
F7, 1/2 Amp, SLO-BLO EL-20 29 ot Showns (Black) o
F8, 5 Amp, SLO-BLO (110V AC) EL-8
F8, 2.5 Amp, SLO-BLO (220V AC) EL-21 e
Ground Bus Assembly (2) 24542 5
Outlet, Service 18133
Resistor, 0.33 Ohm, 10% X0-154
5W, Wire-Wound (2)
Transformer 24634
22. Fuse Holder EL-78
F20, 8 Amp, SLO-BLO (110V AC) EL-26
F20, 4 Amp, SLO-BLO (220V AC) EL-33




Xi. PARTS INFORMATION

S Z 2 C] PLAYBOARD PARTS
N INFORMATION
[@ ‘//I 12 % ) RUBBER RINGS
Lr ! 16A,17,18 ITEM DESCRIPTION PART NO.
>
R A 5/16" (11) : 10217
S 7 B Mini-Post (9) 15705
C 2-1/2" (3) 10222 -
D 1-1/2" (2) 10220
E 7/16" (2) 17493
r 1" (3) 10219
"G 2" 10221 [
H Flipper Red (2) 13151 —
J 3/4" 10218 ;
PARTS LIST
ITEM DESCRIPTION PART NO.
1 Flat Rail 24882
2 Plastic Shield Set 24895
3 Stargate Ramp Assembly

(See Exploded View Illustration)

4 Ball Guide Rail (2) 19331
5 Ball Guide Rail 13782
6 Ball Guide Rail (2) 17650
7 Ball Guide Rail (5) : 18070
8 Arch Rebound Assembly (2) , 19645
9 Rollover Guide (Green) (3) 156468
= 10 Guide Rail (Green) 9393S
20 20 20 11 Metal Shield (3) 17300
(:) 12 Gate Wireform 17299
‘ A O 13 Gate Wireform (2) 22112
O ,/‘ O 14 Metal Shield 4705 .
15 Gate Wireform 21958
48,49 T ', 16 Three Position TargetBank(Left)(2) MA-729
16A Three Position TargetBank(Right)(2) MA-822
17 Target Decal (4) 24903
18 Rollover Target (4) 20892p -
16,17,18 O 19  Spot Target (Yellow) (4) 24794 -
20 Spot Target (Red) (6) ’ 24794
O 21 Helicopter
(See Exploded View Illustration) !
B O 26  Metal Shield 1673 b
27 Gate Wireform 1674
O 28 Star Rollover Insert (Red) 119660
29 Rollover Button (White) 119682
30 Ramp Spacer MP9
O 31  Molded Ramp 24884
O 32  Target Shield 14043
33 Spinning Target Assembly 24494
34 Spinning Target Rod : 20406
O O O 35 Nylon Washer (2) 20407
36 Ball Guide Rail 4833
37 Ball Guide Rail- 6612
O O O 38  Ball Guide Rail 18563
39 Ball Guide Rail (2) 4832
40 Pop Bumper Trim Platter 24892
O 41 Pop Bumper Trim Platter 8246
O 42 Pop Bumper Trim Platter 24891
52 53 43 Pop Bumper Trim Platter 24890
44 Pop Bumper Skirt (Yellow) (4) 10433T
H H 45  Pop Bumper Body and Socket (Yel.)(4)MA-243
56 46  Pop Bumper Cap (Yellow) (4) 10434T
58 58 47 Pop Bumper Decal (4) 24902
O 48 #67 Lamp (2) LAS
. 49 #67 Lamp Socket (2) 24881
. N ::L 50 Ball Guide Rail (2) 3722
51 Ball Guide Rail (2) 23833
59 52  Left Flipper Unit MA-91
54 53  Right Flipper Unit MA-321
5 A 54 Card Holder 13647-702
55 Ball Shooter Gauge 9767-702
56 Ball Return Unit Assembly 21622
57 Mylar Overlay 24893
58 Ball Snubber Rail (2) 13798
"Q" Relay Assembly MA-23
"T" Relay Assembly MA-25
"A" Motor Relay Assembly MA-833
Plastic Support Post (5) - 20635p- T
1" Plastic Post (31) 11561p
Siamese Post (2) 17492
Split Post Base (3) 144872
Split Post Cap (3) 144882

50




C-20859

STARGATE RAMP AND

RAMP PLATFORM

#6x1/2"
HWHSMS (15)

A-20849
ROLLER

PLUNGER

! A-22453
| ASSEMBLY

A-22233
" SPRING

RETAINING
.. WASHER

. RAMP LEVER

e

X1. PARTS INFORMATION

———

C-20855 -
RAMP FENCE ey TN
e ST
. g

C-24872
RAMP FENCE

STARGATE
DE-ACTIVATED

<)

iy 'ﬂ]f

STARGATE
ACTIVATED

.- A-5148
- BRACKET A-18265
COIL STOP
BRACKET

MOUNTING
BRACKET

A-20845
RAMP LEVER
FULCRUM i

#6-32 X1/4"
\\, RHMS(4)
A-1'£875 1

RAMP DOWN
LAMPS SWITCH

QR END-OF-STROKE
\> SWITCH
FA-682
RETAINING CLIP
(TYPICAL ), (4)

™\ A-20851
BRACKET

B-20854
SWITCH ASSEMBLY

v, ;
B-20852 AND B-20853

A-20846
RAMP LEVER SWITCH SUB-ASSEMBLY
51
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ITEM DESCRIPTION

6-32 x 5/16" PHS

#6 Internal Lockwasher

#5 Washer

Helicopter Blade

Helicopter

Mounting Bracket

8 x 1/2' HWH SMS (3)

Motor Assembly

Varistor, 35V AC (VR1)

8-32 x 5/16" HWHMS SEMS (4)

Tee Nut, 8-32

Spacer, 3/8" x 2 -1/2"

#8 Washer

#8 External Lockwasher

8-32 x 3 1/2'" RHMS

Decals (Not Shown),
(Helicopter and Blade)

[l el o
OB WNHODOO-10 0D WN -

Xi. PARTS INFORMATION

PART NO.

FA-150
FA-637
FA-622
24886
24885
21008
FA-300
24894
X0-877
FA-67
FA-662
24880
FA-617
FA-632
FA-87
24392
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