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Location of Serial Numbers

Your game’s serial number is stamped on all four printed circuit
boards, in the locations shown below. The same number is also
stamped on the label located on the rear of the back box. Please
mention this number whenever calling your distributor for service.
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LOCATION

SETUP

If reading through this manual does not
lead to solving your specific problem, you
can reach Atari’s Customer Service De-
partment by telephone (open Monday
through Friday, 7:30 a.m. to 4:00 p.m.
Pacific Time):

From inside California, Alaska or Hawaii:
(408) 984-1900

From the remaining 47 states, toll-free:
(800) 538-6892

A. INVENTORY OF PARTS IN
SHIPPING CARTONS
As you already know, Atari’s Middle Earth™ came
to you packaged in one big carton containing
1) game cabinet 2) back box carton, and 3) accessories

) !
.....................




carton. Contained in the accessories box were the
game cabinet legs, cash box, and this manual. Keys to
the coin door are taped to the top back of the game
cabinet. Keys to the back box are taped to the bottom
of the back box.

WARNING
Do not apply power to game until you have
inspected inside of cabinet.

B. ASSEMBLY OF GAME

1. Assembly of Legs and Back Box

First, screw leg levelers (from cash box) into the
bottom of each leg. Screw the leg leveler locking nuts
onto the leg levelers.

If you have a Pin Jack—Place cabinet onto pin jack
and raise cabinet at least 2 feet from floor. Then attach

all four legs with eight acorn-head bolts.

If you don’t have a Pin Jack—Refer to Figure 2 and
follow the instructions.

2. Attach Back Box

CAUTION

Back Box carton is labeled ““This side
up 1" Set the Back Box carton as labeled
before removing the Back Box from the
carton. This will prevent the Back Box
glass from falling out and breaking.

Remove the Back Box and Back Box Key Envelope
from the Back Box carton and attach the Back Box to
the pin cabinet as instructed in Figure 3.

3. Final Inspection
Refer to Figure 4 and follow the instructions.

4. Final Assembly

NOTE

The tilt bob is made of a soft material,
carbon: don't overtighten.

1. Install the tilt bob (from cash box) onto the pen-
dulum wire at the right front side of the pin
cabinet. Tighten the thumb screw lightly and leave
it pointing toward the coin door. This way it will be
accessible from the coin door for fine tuning after
the playfield is lowered.

7.

. Choose the proper instruction cards (from cash

. Place the game ball (from cash box) onto the

playfield.

box) and attach to the lower arch panel butyrate as
iltustrated in Figure 5.

Install the cash box.

. Lower the playfield and install the playfield glass

(for help, refer to Figure 4).

. Level the playfield for a 3° slope from the rear to

the front of the playfield.

Insert the power plug into a 115 VAC power
source,

C. DESCRIPTIONS OF

GAME OPTIONS

Several options are available for structuring

Middle Earth™ for maximum returns at your location.
The following is a list of these options:

1.

2.

9.

D

. Single or double bonus advance during last ball ’

Sixteen coin/credit settings

Four maximum credit levels

.

.-"/;'
Active or inactive match feature

Four different awards for ““special” (10,000 points,
20,000 points, replay, or extra ball)

. Three- or five-ball game

. Extra ball or 10,000 points for completing extra ball

sequence

. Add-a-ball, replay, or neither for obtaining replay

level

Standard or multiplied scoring

. SETTING THE OPTIONS

WARNING
Power should never be on while setting
the options. Dangerous voltages are
present inside the game cabinet.

switch. Refer to Self-Test Procedure in Table 1. Table

All the options are selectable by merely flipping a

)




From Box 3

<>
=

From Box 1

From Box 2

Figure 1 Inventory of Accessories
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1. Tilt cabinet and set it on its back on a padded surface (shipping carton works
great).

2. Attach two legs to the front of cabinet with four acorn-head bolts.

3. Set cabinet down so that it rests on
two legs at front edge and cabinet
rear bottom.

4. While a helper is lifting rear of cabinet, attach two rear legs with four
u acorn-head boits. If a helper is not available, rest the rear of the cabineton a
chair or other support while attaching the rear legs.

Figure 2 Attaching Legs without Pin Jack
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GLASS
RETAINERS

BACK BOX
REAR ACCESS

BACK BOX
CABLE

3/8"-16 x 2 1/2"
BOLTS AND
3/8"

WASHERS

NOTCH

Reach into hole at the back of the cabinet and pull out the power cord. Insert the
cord into the notch at the back of the cabinet.

Remove the key envelope from the top rear of the cabinet.

Unlock and remove Back Box rear access.

Pull (about 1/2 inch) on both glass retainers.

Push up on glass and lift up and out of Back Box.

Attach Back Box to the cabinet with four 3/8"-16 x 2-1/2" bolts and four 3/8" flat
washers. (Place power cord into the power cord notch.)

Unwind Back Box cable and feed down through hole in Back Box and into the
cabinet. Plugthe cable connector into the two pin connector receptacle onthe lower

left front of the Power Supply.

. Snug all lamps, then reinstall Back Box glass.

. Install and lock Back Box rear access.

Figure 3 Attaching Back Box

S




FRONT GLASS
MOLDING
COIN DOOR

LOWER ARCH
PANEL

START
PUSHBUTTON

POWER ON/OFF SWITCH
(LOCATED ON UNDERSIDE
OF CABINET)

FRONT MOLDING LOCKING ASSEMBLY
(SHOWN IN UNLOCKED POSITION)

. Unlock and open the coin door.
. Move the playfield Front Molding Locking Assembly to the left and

remove the playfield Front Glass Molding.

. Remove mounting screws from the lower Arch Panel. Pull out and

discard the foam packing from above the Score Display. Check
that the edge pins of the Score Display are aligned with the pins of
the interfacing connector. Remount the Lower Arch Panel.

. Lift the front of the playfield and rest it on both support bars.
. Locate two loosely tied large nylon cable ties, one mounted on

each side of the cabinet, that secure the connectors during ship-
ping. Cut these cable ties.

. Loosen J21
. Temporarily lift the black plastic cover from above the Pro-

cessor PCB by squeezing the plastic clips that stick
through the black cover.

. Throughly inspect the game as follows:

Cabinet inspection

Check that all connectors are properly seated.

Check thal all fuses are properly seated.

Check that there are no disconnected wires.

. Check entire cabinet forloose or foreign objects that may cause
short circuiting.

5. Check that the contacts of the vertical slam switch, located on
the bottom of the cabinet, and the coin door slam switch contacts
are both open.

6. Check to ensure that the black plastic cover over the Processor
PCB is attached.

pPoN

Playfield Inspection
Check that all harness wires on the underside of the playfield are

out ofthe way of all moving parts and free from being pinched when
the playfield is lowered.

Figure 4 Final Assembly and Inspection

SUPPORT BAR
(USE BOTH BARS TO
HOLD UP PLAYFIELD)
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REPLAY/ADD-A-BALL LEVEL SETTINGS

(normal levels)

BALLS PER GAME SETTINGS

3 Balls—set PROG SW2, toggle 1 to OFF
5 Balls—set PROG SW2, tobble 1 to ON

MAXIMUM CREDITS PER GAME SETTINGS

5 credits—set PROG SW1, toggles 5 and 6 OFF

10 credits—set PROG SW1, toggles 5 ON and 6 OFF
15 credits—set PROG SW1, toggles 5 OFF and 6 ON

20 credits—set PROG SW1, toggles 5 and 6 OFF

COINS PER GAME

SETTINGS

PROG SW 2

toggles

Left Coin Chute

Right Coin Chute

3

4

5

1 coin/1 credit
1 coin/2credits
1 coin/3 credits
1 coin/4 credits
*2 coins/1 credit
*2 coins/3 credits
*2 coins/5 credits
*2 coins/1 credit
1 coin/1 credit
1 coin/2 credits
1 coin/3 credits
*2 coins/3 credits
*2 coins/5 credits
2 coins/7 credits
**3 coins/1 credit
1 coin/1 credit

1 coin/1 credit
1 coin/2 credits
1 coin/3 credits
1 coin/4 credits
2 coins/1 credit
2 coins/3 credits
2 coins/5 credits
1 coin/1 credit
1 coin/2 credits
1 coin/4 credits
1 coin/6 credits
*2 coins/7 credits
1 coins/5 credits
1 coin/7 credits
1 coin/1 credit
1 coin/3 credits

OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON

OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON

OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON

OFF
OFF
OFF
OFFi g

i)
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON

1ST Replay/ | 2ND Replay/ | REPLAY
Add-A-Ball Add-A-Ball Rotary § PROG SwW1
Level Level Switch Toggle 7
No Replay/Add-A-Ball 0 ON
40,000 60,000 1 ON
50,000 70,000 2 ON
60,000 90,000 3 ON
70,000 100,000 4 ON
80,000 110,000 5 ON
90,000 120,000 6 ON
100,000 130,000 7 ON
110,000 140,000 8 ON
120,000 150,000 9 ON
130,000 160,000 10 ON
140,000 170,000 11 ON
160,000 200,000 12 ON
180,000 220,000 13 ON
200,000 250,000 14 ON
220,000 270,000 15 ON
REPLAY/ADD-A-BALL LEVEL SETTINGS
(5 times multiplied)
1ST Replay/ | 2ND Replay/ | REPLAY
Add-A-Ball Add-A-Ball Rotary | PROG SW1
Level Level Switch Toggle 7
No Replay/Add-A-Ball 0 OFF
200,000 300,000 1 OFF
250,000 350,000 2 OFF
300,000 450,000 3 OFF
350,000 500,000 4 OFF
400,000 550,000 5 OFF
450,000 600,000 6 OFF
500,000 650,000 7 OFF
550,000 700,000 8 OFF
600,000 750,000 9 OFF
650,000 800,000 10 OFF
700,000 850,000 11 OFF
800,000 950,000 12 OFF
800,000 950,000 13 OFF
850,000 950,000 14 OFF
850,000 950,000 15 OFF
NOTES:

*Indicates that 2nd coin results in one more credit
than 1st coin, provided that no scoring takes
place between coins.

**Indicates that no credits until second coin.

SCORE MULTIPLIER SETTING

All scores same as indicated on playfield—

1. SECOND Replay/Add-A-Ball score is eliminated by
setting PROG SW1, toggle 3, to OFF.

2. To have SECOND Replay/Add-A-Ball score, set
PROG SW1, toggle 3, to ON.

set PROG SW1, toggle 7 ON
All scores five times indicated value on playfield—
set PROG SW1, toggle 7 OFF




EXTRA BALL SEQUENCE SETTING -

MATCH FEATURE SETTINGS

traball awarded for completing Extra Ball sequence
set PROG SW1, toggle 2 to ON.
10,000 points (50,000 points if 5X multiplier is on)
for completing Extra Ball sequence—
set PROG SW1, toggle 2 to OFF.

Match ON—set PROG SW2,

toggle 2 to ON.

Match OFF—set PROG SW2, toggle 2 to OFF.

BONUS ADVANCE FEATURE SETTING

SPECIAL FEATURE SETTINGS

Bonus advance as indicated on playfield—
set PROG SW1, toggle 4 ON.

Bonus advance as indicated on playfield, plus double
bonus advance on last ball—
set PROG SW, toggle 4 to OFF.

Replay—set PROG SW2, toggles 7 and 8 to ON.
Extra Ball—set PROG SW2, toggle 7 to ON and

toggle 8 to OFF.

10,000 points (50,000 points if score multiplier is ON)

setPROG SW2, toggle 7 OFFand toggle 8to ON.

200,000 points (100,000 points if score multiplieris ON)

set PROG SW2, toggle 7 and 8 to OFF.

L— 4

6 — /

7 —

55 7
—

| —1

il [:l

[

NUMBER SOLENOID

OUTHOLE KICKER

RIGHT SLINGSHOT KICKER
UPPER DROP TARGET
RIGHT THUMPER BUMPER
LEFT THUMPER BUMPER
LOWER DROP TARGET
LEFT SLINGSHOT KICKER
COIN DOOR LOCK-OUT COIL

R NN

24~

21

43—

W
e

iy p— L L9

49—

53—

o] | s

54—l 33

59— 17 Lss g “534

SS*j/ il 35

57—"1 / jive

B

48— | —36

é E @7

49 37 49 38 49
. }
\@ /_39
| T.e 40
— e
49— RS
46— \&/—52
23— Q\i—i—”so
49\-Jd —56
—® @ 22

42

i

39 UPPER DROP TARGET NUMBER 5 59
40 UPPER DROP TARGET NUMBER 4 60

NUMBER SWITCH NUMBER SWITCH
1 LEFT COIN SWITCH a1 OUTHOLE KICKER
2 RIGHT COIN SWITCH 42 RIGHT SLINGSHOT
3 START BUTTON 43 LEFT SLINGSHOT
4 SLAM SWITCH a4 LEFT DRAIN LANE
17 CABINET TILT 45 TARGET
18 PENDULUM TILT a6 TARGET
19 LEFT FLIPPER 47  TARGETY IN FRONT OF ROLLTHRU
20 RIGHT FLIPPER a8 ROLLOVER INSIDE ROLLTHRU
21 LEFT UPPER ROLLOVER 48 10 POINT SWITCHES (TEN IN ALL)
22 RIGHT UPPER ROLLOVER 50 UPPER DROP TARGET NUMBER 2
23 LEFT THUMPER BUMPER 51 RIGHT SPINNING TARGEY
24 RIGHT THUMPER BUMPER 52 UPPER DROP TARGET NUMBER 3
33 LEFT LOWER ROLLOVER 53 LOWERDROP TARGET NUMBERS
34 RIGHT LOWER ROLLOVER 54 SWITCHES INBACK OF DROPTARGETS
35 LOWER INNER BALL LANE 55 LEFT SPINNING TARGET
36 RIGHT DRAIN LANE 56 UPPER DROP TARGET NUMBER 1
37 TARGET 57 LOWERDROP TARGET NUMBER1
ag TARGET 58 LOWER DROP TARGET NUMBER 2

LOWER DROP TARGET NUMBER 3
LOWER DROP TARGET NUMBER 4

Figure 6 Location of Playfield Solenoids and Switches
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1 also lists all the options and the switches necessary
to setthose options. In these tables, all manufacturer
suggested settings are marked with dollar signs. Fig-
ure 5 shows the location of each switch on the Pro-
cessor PCB (printed circuit board). To set the
switches, slightly press down on the selected switch
toggles with a small pointed object. To set the toggle
toon, press on the switch side toward the closest end
of the Processor PCB.

E. SELF-TEST

Self-Test is activated by pressing the TEST push-
button. The Test pushbutton is located at the inside
top middle of the coin door. Pressing the pushbutton
once begins the lamp test; pressing the pushbutton
twice begins the solenoid test; and the third time, the
switch test. Pressing the pushbutton the fourth time
causes the game to exit the Self-Test mode and enter
the attract mode of operation.

12

Now perform the Self-Test Procedure described in
Table 1. As an aid for locating the playfield switches
and solenoids, see Figure 6.

F. VOLUME ADJUSTMENT

The volume control for all game sounds is lo-
cated inside the cabinet above and to the right of the
game speaker. To adjust the volume, turn the volume
control clockwise to increase the volume and
counter-clockwise to decrease the volume.

A second volume control is located inside the
cabinet on the Auxiliary PCB (labeled VOL). This vol-
ume control should only be adjusted by a qualified
technician. Technicians may learn the proper ad-
justment of this control by reading the instructions in
the maintenance chapter (Chapter 3) of this manual.

)
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GAME PLAY

The game has three modes of operation: attract,
play, and Self-Test. The attract mode serves to attract
playersto the game. The play mode s active when the
game is being played. Self-Test is used by the oper-
ator for game maintenance.

A. ATTRACT MODE

The attract mode is initiated by game power-up,
exit from Self-Test, or by the end of the previous
game. If entered from power-up or Self-Test, the
score and match/credit displays will indicate all
eights. If the attract mode follows a game, the score
will indicate the final score of that game. When the
game is powered up, or exited from the test mode,
the display will go blank after approximately 30 sec-
onds. After the end of a game, the machine will se-
quence through each player’s score.




In the attract mode, the playfield lamps blink on .
and off in an exotic light show that attracts potential
players to the game. The game remains in this mode
unless a player presses the START pushbutton (if
there are sufficient accumulated credits) or by the
operator entering the Self-Test mode by pressing the
TEST pushbutton.

B. PLAY MODE

Ater a player has depressed the START button,
the game responds as follows:

1. The uppermost row in the Score Panel will indicate
two zeros, and the words 7ST UP to the right of
the zeros will start to blink on and off.

2. The number in the Credit Display decreases by 1.

3. The Match Display will now become the Ball Dis-
play and will indicate 07, meaning that the first
game ball is in play.

4. The ball is ejected from the outhole and rolls over
to the ball shooter.

5. The playfield lamps will stop blinking, and 1000
and BALL IN PLAY lamps will be constantly lighted.
All other score-related lamps remain unlighted.

6. The flipper controls are enabled.

7. On the player panel just above and beside the ball
shooter, the lamp behind the numeral 7 (sur-
rounded by yellow) will light, indicating that so far
one player is playing.

Up to this point and even up until the ball hits the
first score point object, additional players may be
added to the game. They do this by depositing money
(if necessary), and by then depressing the START
pushbutton. Each time the game responds by adding
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another row of two zeros in the Score Panel, decreas-
ing the Credit Display by 1, and lighting another lamp
just above the ball shooter.

If a ball rolls all the way down to the outhole
without achieving any score whatsoever, the outhole
kicker will then eject the ball so that the player can
shoot again. But if a ball achieves any score it is
counted as one of the play balls.

As soon as the first score points are earned, the
lock-out coil on the coin door is de-energized and the
coin mechanisms will not accept any coins until after
the play sequence ends.

Game Play and Scoring

1. Drop Targets: Completing either bank lights
“EXTRA BALL"” in lower inside lane. Completing
both banks lights “SPECIAL" in lower inside lane.
Completing lower bank twice lights “SPECIAL" in
left drain lane. Completing upper bank twice
lights “SPECIAL" in right drain lane.

2. Bonus Loop: The first pass through the loop in the
upper section of the playfield gives one bonus
advance. The second pass gives two advances.
Each subsequent pass will give three advances.

3. Ten Times Scoring: Hitting the two standing
targets by each thumper increases that thumper
from 10 points to 100 points. Hitting the standing
target increases the spinning targets 10 points to
100 points. Completing all 5 standing targets in-
creases the star rollovers from 50 points to 500
points.

4. Double Bonus: Double bonus is achieved by ac-
tivating the 5 unlit star rollovers.

Ut

If the multiplied scoring option is active, all
playfield scores are multiplied by five.

\jﬂ
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sRIXBESS NEER

MAINTENANCE AND

ADJUSTMENTS

Due to its solid-state electronic circuitry, this
Atarigame should require very little maintenance and
only occasional adjustment. Information given in this
chapter and elsewhere in the manual is intended to
cover most servicing situations that may be
encountered at the game site. The procedures given
are in sufficient detail to be understood by a person
with moderate technical abitity.

A. CLEANING
Game Cabinet Exterior

The exterior parts of the game cabinet and glass
may be cleaned with any non-abrasive household
cleaner. If desired, special coin machine cleaners
which leave no residue can be obtained from distrib-
utors.




Table 2 Fuses Located Near Ball Shooter

. . Desig- Circuit . . . .
P
osition on Strip nation | Protected Domestic Fuse Rating Foreign Fuse Rating
Uppermost fuse F7 Back Box 2 amps, 250 volts, fast-blow 2 amps, 250 volts, fast-blow
(3AQ) (BAG)
Middle fuse F8 Line Power | 7 amps, 250 volts, slow-blow 4 amps, 250 volts, slow-blow
(3AQ) (3AB)
Bottom fuse F9 Service 2 amps, 250 volts, fast-blow 2 amps, 250 volts, fast-blow
Outlet (3AG) (3AQ)
Table 3 Fuses Located on Power Supply Assembly
- . Desig- Circuit .
P
osition on Strip nation | Protected Rating
Uppermost fuse F6 Audio 2 amps, 250 volts, fast-blow (3AG)
F5 Displays 0.5 amps, 250 volts, slow-blow (3AG)
F4 Displays 0.5 amps, 250 volts, slow-blow (3AG)
F3 Lamps 15 amps, 250 volts, fast-blow (3AB)
F2 Logic 7 amps, 250 volts, slow-blow (3AG)
Bottom fuse F1 Solenoids 15 amps, 250 volts, fast-blow (3AB)
Playfield

The surface of the playfield has a finish chosen
for its long-wearing property. Check the surface
periodically to make sure that it is both clean and free
of foreign material. Also, periodically check the ball
to make sure that it also is smooth and clean. Im-
mediately replace any ball that is chipped, burred,
corroded, or pitted. A defective ball will cause dam-
age to the playfield surface in a very short time.

Much of the player appeal in pinball games de-
pends on smooth ball travel over the entire playfield.
To keep the playfield and ball from wearing out
prematurely, Atari recommends using only a non-
abrasive cleaner.
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Do not use such products as ““Formula 409" or
“Windex,” kitchen cleansers, soapy cleaning pads or
steel wool, waxes or polishes, or great amounts of
water. These products may easily scour and damage
the silk-screened artwork, and/or cause buildup of
gummy residue.

While cleaning the playfield, avoid getting
foreign material into the bodies of the star rollovers.
You might cover the switch body with a small amount
of masking tape when cleaning around the switch
body.

For replacement sizes of playfield rubbers, see
Figure 7.

)



B. FUSE REPLACEMENT

WARNING
As an additional safety measure when re-
placing fuses, always unplug the power
cord before opening the cabinet.

CAUTION
When changing fuses make sure that the
replacement fuses have the ratings
specified by Atari, and that the fuse is
being replaced in the correct fuse holder.

Replacement fuse values are listed on charts near
both the power supply fuse panel and service panel.
in case these fuse value charts have been destroved,
refer to Tables 2 and 3 for the values.

C. COIN MECHANISM
Components on Coin Door

Figure 8 shows the back side of the coin door
assembly where the game’s two coin mechanisms are
mounted. Included is the lock-out coil assembly; the
lock-out wires are connected to this assemblv but are
hidden behind the coin mechs. During the attract
mode, the microcomputer energizes the lock-out

Siam
Switch
Assembly Lamp

Coin
Lock-out
Coil

Lamp Holder

coil, causing the lock-out wires to retract far enough
to allow genuine coins to reach the coin box. During
play mode (and also when AC power to the game has
been turned off) the lock-out coil is de-energized,
causing the lock-out wires to move out far enough to
divert coins over to the coin return chute.

Directly below each coin mechanism is a sec-
ondary coin chute and a coin switch with a trip wire
extending out to the front edge of the chute. When
the trip wire is positioned correctly, a coin passing
down the secondary chute and into the coin box will
momentarily push the trip wire down and cause the
switch contacts to close.

Also shown in the photograph is a slam switch
assembly. It has been included to defeat any players
who might try to obtain free credits by violently
pounding on the coin door to momentarily close the
contacts on a coin switch. The slam switch contacts
connect to the microcomputer svstem, which will
ignore coin switch signals whenever the slam switch
contacts are closed.

Access to Coin Mechanisms

To remove jammed coins, and for maintenance
cleaning, each magnet gate assembly can be hinged
open without removing it from the door, as shown in
Figure 9. Or, if necessary, each coin mechanism can

Figure 8 Coin Door Assembly
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Figure 9 Hinging Open the Magnet Gate Assembly “)



be entirely removed from the door merely by pushing
1own on a release lever and simultaneously tilting the

‘echanism back, then lifting it up and out. This is
shown in Figure 10.

Figure 10 Removal of Coin Mechanism

Cleaning of Coin Paths

— CAUTION
The use of an abrasive (such as steel wool
or a wire brush) or a lubrication on a coin
mechanism will result in a rapid buildup of
residue.

By talking to many operators, we have found that
the best method of cleaning a coin mechanism is by
using hot or boiling water and a milk detergent. A
toothbrush may be used for those stubborn buildups
of residue. After cleaning, flush thoroughly with hot
or boiling water, then blow out all water with com-
pressed air.

Figure 11 shows the surfaces to clean inside the
coin mechanism. These include the inside surface of
the mainplate, and the corresponding surface of the
gate assembly. There may also be metal particles
clinging to the magnet itself. To remove these you
can guide the point of a screwdriver or similar tool
along the edge of the magnet.

if coins are not traveling as far as the coin mecha-
nisms, you will need to clean the channel beneath the
coin slot. To gain access to this channel, use a ¥g-inch
wrench and remove all three nuts that secure the
cover plate (refer to Figure 12). Removing the plate
will provide access to the entire channel.

(Clean both surfaces where coin enters
the mechanism, as well as the magnet)

Surfaces to Clean Inside the Coin
Mechanism

Figure 11

Also clean the inside surfaces of the secondary
coin chutes, but when doing this be careful not to
damage or bend the trip wires on the coin switches.

Adjustment of Coin Switch Trip Wire

In order for a coin switch to operate reliably
when a coin travels down the secondary coin chute,
the rest position of the switch’s trip wire should be as
shown in Figure 13. Use extreme care when handling
or touching these wires.

Three problems can occur with trip wires—they

can be too long, too short, or become loosened and
fall off.

With a too long wire, you may have a problem of
it catching on the opening in the cash box as a coin is
accepted. You can cut off the end of the wire in small
increments, making sure it still extends slightly
through the “V” of the coin chute.

If the trip wire is too short (either by wrong ad-
justment or by being cut off too much), then coins
may slip by the wire without tripping it, and no credits
will be given. The solution is to carefully bend and
somewhat straighten out the wire to lengthen it. If
you cannot straightenitenough, thenyou will have to
contact your distributor to order another trip wire.

If the wire is loose and falls off of its mounting
stud, it will also cause no credits to be given. Secure
the wire by crimping together both ends of the
brass-colored mounting stud with a pair of pliers (also
see Figure 13). If you should ever need to remove the
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Figure 12 Removal of Plate Covering Rear of Coin
Slot

Correctly
adjusted
trip wire

N MR

trip wire, the two halves of the mounting stud can be
separated with a small screwdriver.

Mecchanical Adjustments on
Coin Mechanism

Coin mechanisms are adjusted prior to shipment
from the factory and normally will retain these ad-
justments for many months. If, due to wear or other
causes, it becomes necessary to make new adjust-
ments, remove the coin mechanism from the coin
door. Then take itto a clean well-lighted area where it
can be placed in a vertical position on a level surface
{such as a bench top). Besides a screwdriver, you will
need a set of several coins, including both new and
old. Figure 14 shows an exploded view of the mecha-
nism and gives procedures for adjusting the kicker,
separator, and the magnet gate. These adjustments
should only be done by someone who has experi-
ence in servicing coin mechanisms and who under-
stands their operation.

Lubrication

Do not apply lubrication to the coin mecha-
nisms. The only points that mav need lubrication rand
only rarely) are the shafts of the scavenger buttons
{coin rejection buttons) where they pass through the
coin door. Apply only one drop of light machine oil,
and be positive that no oil drops down onto a coin
mechanism. Figure 15 shows this lubrication point.

Manually hoid down rejection button
and apply one drop here

Lock-out Wire

Figure 13 Detail View of Coin Switch and Trip Wire
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Figure 15 Close-up View of Lubrication Point



ITEM IDENTIFICATIONS
Kicker and Separator Screws
Washers

Kicker

Separator

Gate Lever Spring
Gate Pivot Pin
Mainplate Assembly
“C' washer

Rail

Gate Assembly

12 Cradie Assembly

Py
W m-NO ;s WN -

13 Upper Gate Pivot Spring
14 Undersize Lever Assembly
15 Magnet Gate Assembly

16 Magnet Gate Adjuster

17 Retaining Screws

18 Coverplate Assembly

19 Return Coverplate

-

10.

-

20 Coverplate
21 Mounting Studs
22 Lower Gate Pivot Spring

. 23 Coin Release Lev
Kicker and separator 2 e

. Set the acceptor with the back of the unit facing you in the test position.
. Loosen the kicker and separator screws (1) and move the kicker (3) and the separator (4)

as far to the right as they will go. Lightly tighten the screws.

_Insert several test coins (both old and new) and note that some are returned by striking

the separator.

. Loosen the separator screw and move the separator a slight amount to the left. Lightly

retighten the screw.

. insert the test coins again and, if some are still returned, repeat Step 4 until all the

coins are accepted.

. Loosen the kicker screw and move the kicker as tar to the left as it will go. Lightly retighten

the screw.

. Insert the test coins and note that some are returned.
. Loosen the kicker screw and move the kicker a slight amount to the right. Lightly retighten

the screw.

. Insert the test coins again and, if some are still returned, repeat Step 8 untit all the coins

are accepted.
Be sure that both screws are tight after the adjustments have been made.

Magnet gate

. Set the acceptor with the front of the unit facing you in the test position.

. Turn the magnet gate adjusting screw (16) out or counterctockwise untii none of the coins
will fit through.

. With a coin resting in the acceptor entrance, turn the adjuster in or clockwise until the
coin barely passes through the magnet gate.

. Test this adjustment using several other coins (both old and new) and, if any fail to pass
through the magnet gate, repeat Step 3 until ali the coins are accepted.

. Fix the magnet gate adjusting screw in this position with a drop of glue.

Additional Cleaning

Remove the transter cradle (12) and the undersize lever (18).

Use a pipe cleaner of similar effective cleaning tool to clean the bushings and pivot pins.
Replace the transfer cradle and the undersize lever.

To be certain the coin mechanism is completely free of any residue, ptace the mechanism in
boiling water tor several minutes. Caretully remove it and let it air-dry compietely before
reinstalling in the door.

Figure 14 Adjustments on Coin Mechanism
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General Troubleshooting Hints

The firstaction is to look for jammed coins. After
these have been removed, examine the coin path for
presence of foreign material or loose objects (such as
chewing gum, small metallic objects, paper wads,
etc.). In cases where game usage is heavy, it may be
necessary to clean the entire coin path periodically,
in order to prevent build-up of contaminants that can
hinder the movement of coins through the mecha-
nisms. Also confirm that the trip wire on each coin
switch is intact, and is properly adjusted. If troubles
still persist, check the conditions and positions of the
lock-out wires, and the mechanical adjustments on
the coin mechanisms, before suspecting the elec-
tronics. If a coin mechanism rejects genuine coins,
try to readjust it. If this is not successful, then replace
it with a working mechanism.

Correct operation of the slam switch can be ver-
ified by putting the game into the test mode and
performing the switch test (described in Table 1).
Correct operation of the other switches and of the
lock-out coil can also be checked by the switch test,
or else merely by manually operating them and
watching game responses as it changes from the at-
tract mode to play mode, and then back to attract
mode again.

D. GAME CONTROLS AND

PLAYFIELD COMPONENTS

Opening the cabinet and raising the playfield will
give access to the playfield components andthe game
controls—START pushbutton switch, tlipper
switches, pendulum tilt and cabinet tilt switches,
Power On/Off Switch, speaker, and the ball shooter.

The game’s microcomputer system improves
game reliability and significantly reduces mainte-
nance requirements because itreplaces conventional
electromechanical devices such as step-up rotary
switches and motorized trip relay banks. Another
game feature is that adjustment-free sealed-contact
switches replace all open-contact blade-type
switches.

Solenoid Fuses

Plugged onto connector J8 on the Processor PCB
is a special miniature PCB assembly that provides
individual fuses for each solenoid line. This assembly
is identified by the Atari part number A020383. These
fuses have been added to prevent the driver tran-
sistor from overheating and damaging the surface of
the PCB if current flow starts to exceed the maximum
fused value.
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Whenever a fuse is found to be open, perform
the following two checks before replacing thefuse.
After making sure that AC power to the game is shut
off, first use an ohmmeter to measure the solenoid’s
DC resistance. Flipper solenoids should have a DC
resistance of approximately 7.7 ohms. Hole kickers
should have a DC resistance of approximately 18
ohms. The gate solenoids should read approximately
200 ohms with ohmmeter connected in one direction
and about 15 ohms with the instrument connected in
other direction. Secondly, use the chmmeter to
check the collector-emitter junction of the 2N6044
driver transistor.

Replace only with 2 amp, 125 volts, slo-blo (3AG)
fuses.

Troubleshooting of Playfield Switches
Connected in Parallel

As described in Chapter 1, Section D, you can
use the switch test both for automatically detecting
switches with stuck contacts and for manuaily iden-
tifying switches with stuck contacts and for manually
identifying switches whose contacts are not closing
properly. Butin the instance where contacts from two
switches are connected in parallel, additional trou-
bleshooting steps will be needed in order to verify
whether or not a given switch is defective.

For example, switch test #49 simultaneously
checks all 10-point switches. To confirm which switch
is defective, one at a time you must temporarily un-
solder the wire to the normally-open contact of each
switch, while leaving the other switch still connected.
Then perform the switch test separately for each
switch connected alone.

Wiring connections to the playfield switches are
shown in Chapter 4 in the Wiring Diagram, Sheet 2.

E. GAS-DISCHARGE DISPLAYS

The displays are designed to be maintenance-
free, so they normally require attention only if incor-
rect operation is observed. Use the following proce-
dures to isolate and correct problems with the dis-
plays.
Preliminary Operational Checks

Make sure that the coin door is closed and
locked. Then plug in the power cord and place the
Power On/Off Switch in its on position. Immediately
after AC power is applied, the Score Display should
be showing all 8s and the PLAYER UP indications (1ST
UP, 2ND UP, etc.) light one at a time, in numerical
sequence. All 8s should be showing in the Credit
Display and the Match/Ball Display.




The displays are all operating properly if every
Jisplay segment lights up at least once. But if one or
more segments remain dark, isolate the probiem cir-
cuitry as described in the following subsection.

Check on +90 and -90 Volts
Power Supply Voltages
Remove the playfield glass, then remove the

lower arch panel. Troubleshoot the displays as fol-
fows:

WARNING
Whenever AC power is applied to the
game, voltage potential differences as
large as 180 voits are present at the bare
terminals of the score panel’s edge con-
nector }21, and at various other points on
both printed circuit boards.

1. Defeat the Interlock Safety Switch by pulling all
the way out on the switch’s spring-loaded plunger.

2. Place the Power On/Off Switch in the on position.

3. Connect a voltmeter across the following capac-
itors shown in Figure 16, and check for the
readings listed below:

On Match/Credit Display PCB, place meter’s
ground lead on “plus” side of C2; other lead

placed on plus side of C1 gives +90 volts read-
ing, and on “minus” side of C2 gives ~90 volts
reading.

On Score Panel PCB, place ground lead on ““plus”
side of C2; other lead on “plus” side of C1 gives
+90volts reading, and on “minus’’ side of C2 gives
~90 volts reading.

. If one or more readings are low (or at zero volits),

check each PCB separately as follows. Disconnect
)19 and re-measure the voltages on the Score Dis-
play PCB. If the voltages are OK, then some por-
tion of the circuitry on the Match/Credit Display
PCB is pulling down the supply voltages. If the
voltages are still incorrect, reconnect J19, discon-
nect J17, and re-measure the voltages on the
Match/Credit Display PCB. If voltages are OK, then
some portion of the circuitry on the Score Display
PCB is pulling down the supply voltages.

If the voltages remained incorrect while each
board was checked separately, leave J17 and J19
both disconnected. Then check the +90 volt and
—90 volt outputs on the Auxiliary PCB (where the
high voltage power supply circuitry is located).
These 90-volt supply voltages must both be
present on each display PCB before the displays
can light up.

If all voltage readings on the display PCBs are

Score Display PCB
(located beneath Score Panel)

Mounting
Screw

J19

J20

Score Panel B
J21 c1

c2 Match/Credit
Display PCB

Figure 16 Top View of Score and Match/Credit
Display Assembly

within 5% of the correct values, then go on to the next
portion of the procedure.

Score Pancl Removal and Visual Checks
After the +90 volt and —90 volt supply voltages
have been verified, the next troubleshooting step on

the score pane! will be to remove it from connector
121,

1. Turn off AC power to the game, preferably by
pulling out the power plug from the wall outlet.

2. Remove the metal clips holding the score panel
onto the bracket arms of J21 (refer to Figure 17).

3. Loosen nylon screws that position the score panel
into the score panel connector (refer to Figure 17).

WARNING

Glass edges of score panel may be sharp.
Use caution to prevent cutting your hands.

4. Using your right hand, grasp the right edge of the
score panel. Carefully lift it up approximately
Yi-inch, and then pull it straight out and remove it
completely.
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5. Examine the positions of the terminal pins on J21.
Tips of the pins should be aligned in the same

score panel can be putback, orelse anewscore panel
can be substituted in its place. Carefully observe the

plane, as shown in the detail view of Figure 17. 1f
not bent out of alignment, all pins can then make

contactwith the score panel’s terminal strips when

the panel is plugged in.

- Next examine the condition of the terminal strips

on the score panel. If the surfaces of the strips are
corroded, use a pencil eraser to clean them off. Be
careful, however, notto rub the eraser against any
of the tiny metal ribbons touching certain strips up
near the glass “'seal” (refer to Figure 18). These
ribbons must be perfectly centered over the cor-
rect pins, not halfway off.

Replacement of Score Pancl

After the visual checks have been made on the

J21 terminal pins and on the score panel, the original

following procedure when replacing the score panel.

1. Using both hands, grasp the right-hand edge of the
panel and carefully slide it fully into connector
J27. Then lower the edge down until the entire
panel rests in the bracket arms. Adjust the two
nylon screws on each side of the score panel con-
nector until score panel terminals are perfectly
aligned (refer to Figure 17). At the factory a rub-
bery substance called RTV was placed between
the bracket arms and the score panel.  This
substance provides a cushion between the glass
panel and the metal arms, and positions the panel
so that connector J21's terminal pins line up ex-
actly with the panel’s terminal strips.

Loosen

Pull Out

Loosen

of terminal pins
Tips of all pins should lie in
Lift Up the same plane, not bent down
approx %a inch or up.
to remove

\Metal Clips: Slide these
out towards the open

end to remove

pp e

Close-up

" Figure 17

Removal of Score Panel

Metal
Ribbon
(total of

14)

Terminat Strips
(total of 49)

- . g

BRVITIITNe

24

Figure 18 Score Panel Terminals



CORRECT
Note that terminal strips of Score Panel
do line up with terminal pins in score

panel connector.

N

WRONG

Note that terminal strips of Score Panel
do not line up with terminal pins.

Figure 19 Line-up of Terminal Pins and Terminal Strips

2. Replace the metal clips that fasten the score panel
to the bracket arms.

Removing Display Assembly

Certain portions of the PCBs are accessible tor
troubleshooting when the display assembly is lett
mounted on the playtield. However, to gain accessto
the remaining portions, orto replace components or
an entire PCB, use the following procedure.

1. Turn off AC power to the game, preferably by
pulling out the power plug.

2. Disconnect connectors 17, 118, J19, and ]20.
3. Use a Phillips-head screwdriver to loosen the tour

screws that fasten the display assembly to the
playfield, and then remove the screws.

4. Lift the entire assembly up and remove it from the
plavfield.

Installing the Display Assembly

After repair and‘or replacement of the display
boards and displays, use the following procedure to
re-attach the assembly to the playfield.

1. Lower the assembly down into its final position
and line up the four mounting holes with their
mating holes in the playfield. Be careful not to
pinch the lamp wires that are routed through a slot
at the lower right corner of the assembly (refer to
Figure 20).

-

2. Insert the tour m()uming screws and use a
Phillips-head screwdriver to tighten them down.
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Match/Credit PCB

o

Mounting Screws-¥#

Figure 20 Lower Right Corner of Display Assembly

3. Connect connectors }17, J18, J19, and J20.

F. LAMP REPLACEMENT

To insure continued player appeal for the game,
you should periodically check for burned-out play-
field and back box lamps, and replace defective ones
immediately.

Playfield Lamps

CAUTION
When replacing playfield lamps use #47
bulbs only; other bulb types may cause
damage to the lamp driver circuits.

If you suspect a burned out lamp, replace lamp
with a neighboring “known to be good’ lamp. This
will establish whether the lamp is bad or a bad lamp
socket or lamp driver.
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WARNING
Make sure game power is turned off be-
fore replacing lamps. This is especially im-
portant if the lower arch panel has to be
removed to gain access to the lamps be-
neath it. Whenever AC power is applied to
the game, voltage potential differences as
large as 180 volts are present at the bare
terminals of the score panel’s edge con-
nector J21, and at various other points on
both display printed circuit boards.

Back Box Lamps

When replacing these lamps use 7.5-watt bulbs.
If the lamp is to flash on and off, remember to place a
flasher unit (button-shaped disc) in the socket before
inserting and tightening down the buib.

G. ADJUSTMENT OF SPEAKER
VOLUME

Middle Earth contains two volume controls.
One is conveniently mounted inside the cabinet
so the operator may adjust the volume without raising
the playfield. The other volume control is mounted
on the Auxiliary PCB (see Figure 21) and should never
be adjusted after being set once.

WARNING
Dangerous voltages are present on the
Auxiliary PCB. Use extreme caution, while
adjusting the Auxiliary PCB volume con-
trol, to prevent the hazard of electrical
shock.

CAUTION
The heat sink on the Auxiliary PCB gets
quite hot when the game is turned on. Use
caution, while adjusting the Auxiliary PCB
volume control, to prevent burning your
hand on this heat sink.

To adjust the game volume, first rotate the vol-
ume control, mounted inside the cabinet above and
to the right of the game speaker, to its mid position.
Then adjust the potentiometer on the Auxiliary PCB
for maximum volume without distortion. All volume
adjustments should now only be done with the con-
trol mounted inside the game cabinet.



WARNING

Technician Speaker Volume Potentiometer

There is a differential voltage of
180 volts DC between these
transistors. Use caution to
prevent the hazard of electrical

shock.

Figure 21

Location of Technician Adjustment for Speaker Volume
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THEORY OF OPERATION

A. INTRODUCTION

The block diagram in Figure 22 shows the game’s
major functional elements and depicts their inter-
connections. The central element is the microcom-
puter, which consists of a microprocessor, memories
and control logic.

By means of a switch sensing circuit, the player-
operated switches, playfield switches and operator
option switches produce switch data for the mi-
crocomputer. Switch closures occur when a player
deposits money in the game, depresses the START
pushbutton, operates the ball shooter so the ball
goes onto the playfield and interacts with playfield
objects, and depresses the flipper buttons. Switch
closures also result when a player tilts the game.
Executing the instructions stored in the pre-
programmed portion of its memory, the microcom-
puter then responds to the switch data by energizing
various solenoids, lighting various lamps, and pro-
ducing sound data for the speaker and display data
for the Score, Credit and Ball/Match Displays.
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B. COMPONENTS OFTHE -

MICROCOMPUTER SYSTEM

The microcomputer system carries out complex
tasks of the game by performing a large number of
simple tasks. Figure 23 shows a block diagram of the
microcomputer system and its various interconnect-
ing data, addressing and control buses. The Micro-
processing Unit causes the system to perform the
desired operations by addressing the Program Mem-
ory for an instruction (via the Address Bus), reading
that instruction (via the bidirectional Data Bus), and
then executing the simple task dictated by that in-
struction. The Microprocessing Unit uses the Data
Memory for temporary storage of data necessary for
the execution of future instructions, such as arithme-
tic operations. The Microprocessing Unit uses the
Memory Output Latches for storing the data that is
used for producing game sounds, energizing sole-
noids and lighting lamps.

The following paragraphs describe the game’s
microcomputer system in more detail. The drawing
references are to the Processor PCB schematic shown
in Figures 25and 26.

- On the schematic the symbol P (which appears at
various inputs to logic gates and other integrated
circuits) indicates a connection to +5 volts through a
puil-up resistor.

As an aid for locating integrated circuit devices
referred to in the schematics and assembly drawings,
and on the boards themselives, each IC position is
given a letter/number designation. On the PCB the IC
devices are arranged in columns (along the short
dimension of the board) and rows (along the long
dimension). The letter refers to a column, and the
number refers to a row. '

Thus, for example, the type-93211C device given
the designation D1 and drawn near the center of
sheet 1 is found as the second device in the “D"" row
of devices mounted on that board.

Microprocessing Unit

The large block drawn along the left side of sheet
1 of the schematic represents the Microprocessing
Unit. The signal names for the various Data Bus,
Address Bus and Processor Controls are labeled in-
side the block.

Program Memory
Eight ROM devices in locations E1 through E8 for
the -11, -14, and -16 PCBs and two ROM devices in

locations E00 and EO for the -15 PCB form the program
memory. Note that the address inputs of all ROMs are
connected in parallel and are tied to the AOB through
A9B signals. These signals are produced by buffer logic
connected to the Microprocessing Unit's Address Bus
(signals AO through A9). Also note that all CE2 inputs
(pin 10) are tied together and driven by a common
signal, and that the CE1 inputs are driven by signals
derived from A10 and A11 produced by the Micropro-
cessing Unit. All ROM data terminals are connected in
parallel to the Data Bus (D0 through D7).

Although all eight devices are ROMs, they
should never be interchanged (that is, E1 unplugged
and plugged into the E2 position, and vice versa),
because different data has been programmed in each
ROM.

Inside each ROM the datais organized ina 1K x 4
format (1024 bits by 4), giving each ROM a capacity of
4096 data bits.

Data Memory

The four devices in locations D5 through D8 form
the Data Memory. Note that all address inputs are
connected in parallel (together with the ROMs) to the
AO0B through A9B signals, and that all RAM data termi-
nals are connected in parallel (together with the
ROMs) to the Data Bus. The Microprocessing Unit's
R/W bus control signal is buffered and then con-
nected to all RAM R/W inputs.

Memory Output Latches

The eight type-9334 devices along the right side
of the sheet form the Memory Output Latches. The
addressing signals applied to each latch (at pins 1, 2,
and 3) are derived from the A2, A3, and A7 Address
Bus signals. One Data Bus bit is applied to each latch
device (for example, Bit DO is applied to the latch in
location C20, Bit D1to C19, and so forth). The REG LD
(Register Load) signal, produced by the Control
Logic, is applied to the E (Enable not) input of every
latch device (at pin 14).

Each latch device has eight outputs, giving a total
of 64 LATCH signals. Twelve of these (the signals
LATCH 1080 BIT 0 through 4, LATCH 1084 BIT 0
through 4, and Latch 1084 BIT 0 through 4), provide
the Sound Data, 32 provide the Lamp Data, and the
remaining 20 provide the Solenoid Data.

Clock Generator

The circuit is shown along the bottom of the
sheet. The basic frequency source is a 4-MHz crystal-
controlled osciflator. Its output is then shaped, di-
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vided down, and buffered to produce the ®1 and $2
signals (phase 1 not and phase 2 not). These are the
non-overlapping, non-symmetrical square wave
complements required by the Microprocessing Unit.
They are also used in the Control Logic.

Tri-State Buffers

The two type-8097 devices in locations C4 and C5
on sheet 2 connect Switch Data, display address in-
formation, and other Control Logic signals to bits D6
and D7 of the Data Bus, and to Bits A0 through A5 and
A12 through A14 of the Address Bus. Keep in mind
that these are Tri-State devices. When its control line
is in the disable state, a tri-state device’s data connec-
tions become a high impedance, the equivalent of
removing the device from the circuit. But when the
control line is in the enable state, the device’s data
connections are capable of having normal high and
low (“1”" and “0"") levels.

Control Logic

The portion of the Control Logic that produces
the RESET signal for the Microprocessing Unit is
shown at the top of sheet 2. The five type-7493
Counter devices form a single, simple binary counter
configuration that is driven by the phase 1 clock
signal. The AUDIO CLOCK signal produced by the
first 7493 device (at A6 pin 8) is used in the Sound
Generator circuit.

If, at any time after power is applied to the game,
the count advances far enough to bring the last stage
high (A10 pin 9 high), then the RESET signal will be
brought low. (RESET can also be brought iow by man-
ually depressing the RESET pushbutton mounted on
the surface of the Processor PCB.) RESET going low
causes the Microprocessing Unit to begin the restart
sequence. The execution of a routine to initialize the
processor from its reset condition will be started.

In normal game operation the RESET signal stays
low. The WAKE-UP RESET signal (applied at pins 2 and
3 of both A9 and A10) periodically goes high, prevent-
ing the last counter stages from going high. If some
abnormal circumstance occurs, such as a momentary
interruption in game power caused by severe tran-
sients on the AC power line, then the program se-
quence inside the Microprocessing Unit may be dis-
rupted and the WAKE-UP RESET signal may remain
low for longer than 100 milliseconds. In such a case, a
high-to-low-level transition (positive-going edge) on
the RESET signal is produced, and the microcomputer
system resets itself.
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Other portions of the Control Logic are coverec
under the Circuit Descriptions that follow.

C. CIRCUIT DESCRIPTIONS
Solenoid Driver Circuits

Twenty of the outputs from the Memory Outpu
Latches constitute the Solenoid Data shown in Figurt
23. These are the signals LATC 1080 BIT 4 through 7
LATCH 1084 BIT 4 through 7, LATCH 1088 BIT -
through 7, and LATCH 108C BIT 0 through 7 (showr
on sheet 1 of Processor PCB schematic).

Two of these signals, LATCH 1080 BIT 4 and =
connect to the Auxiliary PCB where they each drive .
type-7407 Inverter followed by a 2N6044 Darlington
connected transistor pair. The remaining eightee:
LATCH signals connect to the same types of device:
(7404 and 2N6044) on the Processor PCB.

Figure 30 shows asimplified diagram of the basi
solenoid drive circuit for all solenoids. One side ¢
the solenoid coils connects to the collectors of th.
2N6044 transistors; the other side is brought, tc
gether with all the other coils, to an unregulatec
tull-wave rectified DC power supply of about 35 volt
amplitude. This power supply is located in the Powe
Supply Assembly in the right rear corner of th
cabinet. Note that a suppression diode is placer
across each coil; the diode protects the 2N6044 fror
reverse inductive kickback (back emf) when the co
is de-energized. The emitters of all 2N6044 device
andthe ground side of the 35-volt supply are returne:
to SOLENOID GRD (at }9, pin 3).

Remember that the microcomputer, by means ¢
the PHASE signal, is able to synchronize the turnin
on of the solenoids so that it will start only at a zer

crossing point (zero power point) of the power lin.
waveform.

Drive components for the coin counter meterin
function are on the Processor PCB. Also provided ar
signals from the microcomputer and spaces on th
board for additional drive components, so that ope
ators wishing to have four additional functions can @
so by installing additional components. The fou
functions, components required, and their circu
designations are listed in Table 15. Figure 31 show
the circuit for each metering function to be addec

Lamp Driver Circuits

Thirty-two of the outputs from the Memory Ou
put Latches constitute the lamp data shown in Figu:
23. These are the BIT 0 through BIT 7 signals LATC
1000, LATCH 1004, LATCH 1008 and LATCH 100C. 2



Processor Controls:

MICROPROCESSING UNIT

8-bit
RESET Bidirectional B
- N Data us
2 @ NMI Bus: Control:
2 a VMA HALT ’
[ BA DBE RIW
9
CLOCK
GENERATOR N RAM
Address DATA
T ]/ MEMORY
N
y Data
721
Yy
L7
Data
I~
Enable
Address
" x ROM
Add PROGRAM
ress MEMO
CONTROL RY
LOGIC 2
Data
Register Load
———
SWITCH DATA
LS~
NOTE: Address
For simplicity, various additional connec- MEMORY
tions to and from the Control Logic block 7 OUTPUT
have been omitted. Also this entire block 1N LATCHES SOLENOID DATA
diagram represents the contents of the Data
Microcomputer System block shown in 21
Figure 22. \
LAMP DATA
BIDIRECTIONAL
SWITCH DATA INPUT/OUTPUT
V DEVICES

DISPLAY DATA

Figure 23 Block Diagram of Microcomputer System
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Table 4 Components Required for Special Metering Functions
(Available at edge connector J-8 on the main processor PCB)

ction Being Processor PCB 2N6044 TN914 Resistor

tered Edge Connector )8 Pin  Driver Number  Designation Designation

al replays X, 20 10 CR20 R25

al specials awarded u, 17 19 CR17 R21

al game time (min.) vV, 18 9 CR18 R24

al plays W, 19 20 CR19 R23 )

D E F
4V

200 Ohm

2N

6044
'm IN914
7

22 Ohm,

Connect to

COUNTER Lamp Power

2 Watt

47 Ohm, 1 Watt

For each function desired, install the following
parts on the PCB:
Processor PCB
1) A 2N6044 solenoid driver in location desired.

2) A IN914 diode in row E with cathode end
towards the base of the driver. For exact loca-
tion, you will have to follow the trace on the
bottom of the board from the base of the driver.

e

3) Now foliow the trace from the other side of the
diode to a resistor location in row D. Insert a
200-ohm resistor in this location.

To hook up desired counter, do the following:

a) Solder 47-ohm, 1-watt resistor between
counter lead wires.

b) Solder one lead of a 22-ohm, 2-watt resistor to
one lead of 47-ohm resistor soidered between
the counter leads.

c) Solder a 22-gauge, stranded wire to the other
lead of the 22-ohm resistor and another 22-
gauge stranded wire to the counter lead that is
soidered only to the 47-ohm resistor.

d) Solder an edge-connector pin (Atari P/N79-
20353) to the other end of the wire.

e) Plug the edge-connector pin into the desired
Processor PCB connector J8 pin location.

f) Solder the unterminated wire (connected to the
counter lead) to lamp power line from pin 5 of
connector P21 on the power supply.

Figure 30 Additional Components to be Installed for Each Metering Function Added
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thirty-two signals connect to the inputs of the type-
ULN-2003A devices shown on sheet 4 of the Processor
PCB schematic. These are open-collector interface
devices that accept TTL input levels, and produce the
high current outputs needed to light the lamps. Note
thatthese devices connect to a lamp ground (J9, pin 3).

Figure 32 shows a simplified diagram of the basic
lamp driver circuit. One side of each lamp connects
to a ULN-2003A output terminal, and the other side
connects to a strobe line on the Auxiliary PCB
(STROBE A, STROBE B, etc.). In the wiring harness,
beneath the playfield, black wires are used for lamps
connecting to STROBE A, green wires for those to
STROBE B, blue wires for STROBE C, and red wires for
STROBE D.

The control logic decodes the LAMP BIT 0 and
LAMP BIT 1 signals to produce four transistor based-
drive signals, one for each 2N5883. (LAMP BIT 0 and
LAMPBIT 1 come from the same circuit that produces
the DISPLAY ADRS 1 and DISPLAY ADRS 2 signals on
the Processor PCB schematic.) The timing of the four
signals driving the 2N5883 transistors is such that any
one transistor is brought into conduction only 25% of
the time (25% duty cycle). This means that the
playfield lamps, which appear to the eye to be of
uniform brightness when lighted, are in reality blink-
ing on and off.

CAUTION
During troubleshooting of the game by
service technicians, while operating the
game with the cabinet open and power
applied, do not hold down the RESET
pushbutton (mounted on the Processor
PCB) for long periods of time. Doing this
will cause one of the 2N5883 transistors to
be brought into conduction 100% of the
time. Lamp current is very high in this situ-
ation, and can lead to premature burning
out of the lamps.

Switch Sensing Circuit

The switch sensing circuit accepts switch closure
information as an input, and produces switch data as
an output. This switch data is sent to the microcom-
puter system on a single signal line. Figure 33shows a
simplified diagram of the switch sensing circuit,

The normally open (NO contacts) of the various

playfield switches and certain cabinet switches are
connected together in the playfield harness wiring,
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and then a common lead is brought to the Processor
PCB at connector 17 (pins 5 & 6). (Refer to sheet 2 of
the Processor PCB schematic.) On the board’s art-
work, the NO contacts from the Operator Option
Switches (along with signals derived from the rest of
the cabinet switches—COIN 1, COIN 2, START, and
SLAM), are also connected electronically to this
point. Also, this point is connected to resistor R27,
tied to +5 volts,and to the pin-13 input of the type-
7414 Inverter in location C9. The output of this Inver-
ter, C9pin 12, is the Switch Data line, which is applied
to pin 12 of the type-8097 tri-state buffer in location
C5. The device terminal at C5 pin 11 is connected to
bit D7 of the Microprocessing Unit’s bidirectional
Data Bus.

By means of multiplexing technique, the switch
closure information being sent on the switch data line
is derived from the timing of addressing signals being
sent out by the Microprocessing Unit over the
Address Bus. To determine whether or not a specific
switch is closed, the Microprocessing Unit compares
the timing of that switch’s address code with the state
of the switch data signal being received at that mo-
ment on bit D7 of the data bus.

Figure 34 shows simplified waveform diagrams
that illustrate this timing comparison multiplex tech-
nique for an imaginary circuit having only eleven
switches.

In the actual game, anytime that the Micropro-
cessing Unit addresses a specific switch, and that
switch is closed at that moment, the SWITCH COM-
MON line will be low. The 7414 Inverter changes this
to high, and a high goes out on the Data Bus on bitD7.
So when the Microprocessing Unit reads back a high
in that location on the data bus, it knows that the
specific switch had been closed.

The control logic used for decoding the Micro-
processing Unit's addressing information is shown on
the left side of sheet 3 of the schematic. One SWITCH
DECODE line is produced for each switch (SWITCH
DECODE 200B, SWITCH DECODE 200A, etc.).

Displayvs and Display Data

The Score Display consists of a glass plate panel
that plugs into an edge connector, and a printed
circuit board beneath that plugs into a second con-
nector. The two connectors are hard-wired together.
The Credit and Ball/Match displays are both built on a
separate PCB.
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Figure 32 Simplified Diagram of Switch Sensing Circuit
WARNING

Whenever AC power is applied to the
game, voltage potential differences as
large as 180 volts are present at the bare
terminals of the glass plate’s edge connec-
tor, and at various other points on both
printed circuit boards.

All three are gas-discharge-type displays with the
following principle of operation. If a sufficiently high
voltage is applied to a gas, a point will be reached at
which the gas ionizes, producing a conduction
current and giving off radiation (which can be in the
form of visible light). Fluorescent lamps are common
examples of illumination sources that also make use
of the gas-discharge phenomenon.

A display segment lights up when +90 volts is
applied to the anode at the same time that —90 volts is
applied to the cathode, as illustrated by the
waveforms in Figure 35.

Although to the human eye a lighted segment

seems to be uniformly bright, in actuality the seg-
ment is being turned on and off at a rate faster than
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the eye can detect. This technique is called segment
multiplexing.

The Microcomputer System block diagram in
Figure 23 shows how the microprocessing unit
addresses the RAM Data Memory (via the Address
Bus) and passes data to this memory (via the Bidirec-
tional Data Bus), and how the Control Logic also
shares these buses.

The microprocessing unit brings its BA (Bus
Available) signal at C1 pin 7 to high when it is off
the buses. During game operation the microprocess-
ing unit periodically writes new display data into the
RAM Data Memory and then gives up the buses.
Subsequently the Control Logic takes over the buses,
addressing the RAM Data Memory and then reading
its display data off the Bidirectional Data Bus. The
Control Logic then produces the four signals DIS-
PLAY DATA 0 through DISPLAY DATA 3. It also pro-
duces seven addressing signals DISPLAY ADRS 0
through DISPLAY ADRS 6, and three control signals
ANODE BLANK, CATHODE BLANK and LOAD DIS-
PLAY.

;
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SW SW SW SW Sw  SW  SwW  SW  SW SW SW SwW SW Sw
A B C D E F G H | ] K A B C
open (high)

CH DATA closed (low)____._r ] I_—‘ j l j l I

SWITCH DECODE A l I
SWITCH DECODE B | I

SWITCH DECODE C l I

s

SWITCH DECODE D | I

SWITCH DECODE E | l
SWITCH DECODE F ‘ l
SWITCH DECODE G | l

SWITCH DECODE H

SWITCH DECODE |

SWITCH DECODE }

SWITCH DECODE K J

NOTE:

During the first sensing of Switch A it is
closed, but on the second sensing it is
open.

Figure 33 Simplified Diagram of switch Sensing Circuit Waveforms

‘d—— segment lights up ———»\

CATHODE i

ov ’_'1, |
(a.t 121, -90 Vv
pin 46, etc.)
ANODE +90 v
(at )21, 0y |
pin 50, etc.) v
LOAD DATA U

NOTE:

Segments are updated approximately
every 500 microseconds.

Figure 34 Waveforms for Gas Discharge Displays
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The addressing signals are used to identify which
displays are to accept data at any given moment. The
control signals are used to blank the displays while
the microprocessing unit is on the buses, and to
strobe in new display data, respectively.

The circuitry for the Control Logic is shown on
the right side of sheet 2 of the Processor PCB schema-
tic. The type-74157 2-line to 1-line multiplexer in loca-
tion B5 produces four DISPLAY DATA signals from the
eight inputs DOB through D7B. (These eight signals
come from the type-LS08 buffers B/C8 and C/D8 on
sheet 1; the buffers are driven directly from the Data
Bus signals DOthrough D7.) The seven DISPLAY ADRS
signals are produced by counters B4 and B3, whose
outputs also drive the Address Bus through the type-
8097 Tri-State devices C4 and C5. The three display
control signals are produced by timing logic driven
also by counters B3 and B4, as well as by the BA signal
from the microprocessing unit,and by the RESET-A
signal from the microcomputer reset circuit.

The circuit for each display consists of an anode
drive portion and a cathode drive portion. The anode
portions derive timing signals from the DISPLAY
ADRS 0 through DISPLAY ADRS 2 signals and the
ANODE BLANK control signal. The cathode portions
perform three functions: storage of data derived
from the DISPLAY DATA signals (under control of the
LOAD DISPLAY signal), decoding of this data into
7-segment format, and keeping the segments turned
off part of the time (under control of the CATHODE
BLANK signal).

The +90 volts and —90 volts required by the dis-
plays is produced in a regulated power supply circuit
built on the Auxiliary PCB. The 170 VAC input to this
circuit comes from the power transformer located in
the Power Supply Assembly.

Credit and Match/Ball Display Circuit

Note that the top half of the Match/Credit PCB
Schematic describes the cathode circuitry. The bot-
tom half covers the anode circuitry.

The type-14556 device examines the DISPLAY
ADRS 5 and DISPLAY ADRS 6 signals to determine
when new data is available for these display digits.
The output from the 14566 device is applied to the LE
(Latch Enable) input of a type-14511 device. The four
signals DISPLAY DATA 0 through 3 are applied to the
inputs of a type-14511 device. This device has a latch-
ing capability and also performs segment decoding.
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The 14511 device’s segment outputs are applie
to cathode driver network (Q2 thru Q8 and Q13 t}
Q19), which produces a 90-volt swing (from 0 volts
-90 volts) at its outputs. The seven outputs from t
transistor drivers are applied to the cathode terming
of all display segments. The CATHODE BLAN
signal, applied to the B1 input (pin 4 of the 14514
device), will cause all segments to be blan% tss
regardless of what data is stored, when the multip|
timing calls for that digit to remain unlighted.

The anode portion of the circuit, examines t
three signals DISPLAY ADRS 0 through 2 outputt
from the 14511 device (ANO thru AN3) to determine:
which of the display digits to turn on. Anode signa :
ANO thru AN3 are supplied to anode drivers (Q9 thry’
Q12 and Q20 thru Q23) that produces a voltage swi
from 0 volts to +90 volts.

Score Display Circuit ,

The connections to the score display panel are
made in the form of a rectangular matrix, with seven ]
anode connections on one side and 28 cathode con-
nections on the other. Figure 36 illustrates the ar-
rangement of these connections. In the multiplex
timing the six vertical rows of digits, plus the one
vertical row of player up indications, are driven one at
atime. All the anodes in the player up indications are
brought together electrically to J21, pins 1 and 2, the
ANODE 1 signal. All the anodes for the least signifi-
cant digits are brought to )21, pins 50 and 5, the
ANODE 2 signal, etc. The sequence of lighting the
anodes is: ANODE 2, then 4, then 6, then 3, then 5,
then 7, and finally ANODE 1.

Likewise, the cathodes of all segments of the &
digits in a row are tied together. For example, all the
“b"” segments in the top row are tied together and
brought to J21, pin 46.

For the circuit descriptions that follow, refer to
the schematic in Figure 28. The four display address
signals (DISPLAY ADRS 3 through 6) are applied to
type-14556 devices which produce four outputs. One
of these outputs is applied to the LE input (pin 5) of
each of the type-14511 Latch/Segment Decoder de-
vices in locations C1, C2, C4, and C5. The 14556
devices decide which of the Latch/Segment Decoders
are to receive display data (are to be loaded) at any
one moment.

The individual segment outputs (“a” throggh
"'g"”) produced by the segment decoders are applied
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The addressing signals are used to identify which
displays are to accept data at any given moment. The
control signals are used to blank the displays while
the microprocessing unit is on the buses, and to
strobe in new display data, respectively.

The circuitry for the Control Logic is shown on
the right side of sheet 2 of the Processor PCB schema-
tic. The type-74157 2-line to 1-line multiplexer in loca-
tion B5 produces four DISPLAY DATA signals from the
eight inputs DOB through D7B. (These eight signals
come from the type-LS08 buffers B/C8 and C/D8 on
sheet 1; the buffers are driven directly from the Data
Bus signals DOthrough D7.) The seven DISPLAY ADRS
signals are produced by counters B4 and B3, whose
outputs also drive the Address Bus through the type-
8097 Tri-State devices C4 and C5. The three display
control signals are produced by timing logic driven
also by counters B3 and B4, as well as by the BA signal
from the microprocessing unit,and by the RESET-A
signal from the microcomputer reset circuit.

The circuit for each display consists of an anode
drive portion and a cathode drive portion. The anode
portions derive timing signals from the DISPLAY
ADRS 0 through DISPLAY ADRS 2 signals and the
ANODE BLANK control signal. The cathode portions
perform three functions: storage of data derived
from the DISPLAY DATA signals (under control of the
LOAD DISPLAY signal), decoding of this data into
7-segment format, and keeping the segments turned
off part of the time (under control of the CATHODE
BLANK signal).

The +90 volts and ~90 volts required by the dis-
plays is produced in a regulated power supply circuit
built on the Auxiliary PCB. The 170 VAC input to this
circuit comes from the power transformer located in
the Power Supply Assembly.

Credit and Match/Ball Display Circuit

Note that the top half of the Match/Credit PCB
Schematic describes the cathode circuitry. The bot-
tom half covers the anode circuitry.

The type-14556 device examines the DISPLAY
ADRS 5 and DISPLAY ADRS 6 signals to determine
when new data is available for these display digits.
The output from the 14566 device is applied to the LE
(Latch Enable) input of a type-14511 device. The four
signals DISPLAY DATA 0 through 3 are applied to the
inputs of a type-14511 device. This device has a latch-
ing capability and also performs segment decoding.
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The 14511 device’s segment outputs are applied
to cathode driver network (Q2 thru Q8 and Q13 thry
Q19), which produces a 90-volt swing (from 0 volts to
-90 volts) at its outputs. The seven outputs from the
transistor drivers are applied to the cathode terminals
of all display segments. The CATHODE BLANK
signal, applied to the B1 input {pin 4 of the 14511
device), will cause all segments to be blank,
regardless of what data is stored, when the multiplex
timing calls for that digit to remain unlighted.

The anode portion of the circuit, examines the
three signals DISPLAY ADRS 0 through 2 outputted
from the 14511 device (ANO thru AN3) to determine
which of the display digits to turn on. Anode signals
ANO thru AN3 are supplied to anode drivers (Q9 thru
Q12 and Q20 thru Q23) that produces a voltage swing
from 0 volts to +90 volts.

Score Display Circuit

The connections to the score display panel are
made in the form of a rectangular matrix, with seven
anode connections on one side and 28 cathode con-
nections on the other. Figure 36 illustrates the ar-
rangement of these connections. In the multiplex
timing the six vertical rows of digits, plus the one
vertical row of player up indications, are driven one at
atime. All the anodes in the player up indications are
brought together electrically to J21, pins 1 and 2, the
ANODE 1 signal. All the anodes for the least signifi-
cant digits are brought to J21, pins 50 and 5, the
ANODE 2 signal, etc. The sequence of lighting the
anodes is: ANODE 2, then 4, then 6, then 3, then 5,
then 7, and finally ANODE 1.

Likewise, the cathodes of all segments of the
digits in a row are tied together. For example, all the
“b” segments in the top row are tied together and
brought to J21, pin 46.

For the circuit descriptions that follow, refer to
the schematic in Figure 28. The four display address
signals (DISPLAY ADRS 3 through 6) are applied to
type-14556 devices which produce four outputs. One
of these outputs is applied to the LE input (pin 5) of
each of the type-14511 Latch/Segment Decoder de-
vices in locations C1, C2, C4, and C5. The 14556
devices decide which of the Latch/Segment Decoders
are to receive display data (are to be loaded) at any
one moment.

The individual segment Outputs (“a” through
"g"') produced by the segment decoders are applied

)
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Sound Generator and Speaker
Driver Circuits

The initial portion of the Sound Generator circuit
is built on the Processor PCB: The final portion and
the Speaker Driver are built on the Auxiliary PCB. In
the lower left corner of sheet 2 of the Processor PCB
schematic, four Memory Output Latch signals
(LATCH 1088 Bit 0 through LATCH 1088 Bit 3) are
applied to the type-9316 counter in location D13. This
counter is driven by the AUDIO CLOCK signal and
serves as a frequency generator. The counter's TC
(terminal count) output (at D13 pin 15) is applied to a
second counter configuration formed by two type-
7493 counter devices. The AUDIO ENABLE and
AUDIO RESET signals (produced by Controf Logic
section shown on schematic sheet 1) are applied to
the RO1 and R02 reset inputs of these counters (pins
2 and 3). These two signals control when the game’s
sound is allowed to come on and when itis kept off.

Five output signals from the 7493 counters, to-
gether with four more Memory Output Latch signals
(LATCH 1080 BIT 0 through BIT 3), are applied to the
address inputs of the ROM device in location D12.
This ROM has been pre-programmed to perform a
waveform shaping function. The ROM outputs,
AUDIO 0 through AUDIO 3, are sent to the Auxiliary
PCB.

On the Auxiliary PCB schematic these four
AUDIO signals are connected to type-7407 open-
collector buffers. The buffer outputs connect, via a
“weighted” resistor network, to the pin 3 positive
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input of the amplifier in location C1. The network is
called “weighted” because of the binary-weighted
values of the resistors; 68K ohms is double the value
of the 33K-ohms resistor, which is double the value of
the 18K-ohm resistor, etc. This weighted resistor-
buffer arrangement performs a D-to-A (digital to
analog) converter function. Note that other resistors,
a 1.5K-ohm to ground and a 1.2K-ohm that connects
to +13.6volts, are also tied into this resistor network.

Four more Memory Qutput Latch signals (LATCH
1084 BIT 0 through BIT 3) are applied to the Auxiliary
PCB. After buffering by type-7407 devices, these
signals are applied to the gate inputs (pins 5, 6, 12,
and 13) of the type-4016 Quad CMOS Analog Switch
in‘location D2. These four latch outputs provide the
amplitude modulation information portion of the
Sound Data. The outputs of the type-4016 Analog
Switch connect, via another “weighted” resistor
network, to the negative input (pin 2) of amplifier C1.
Thus the 4016 device provides amplitude or gain con-
trol for the amplifier. Amplifier C1 acts as a mixer
stage for all the Sound Data, and its output (at C1 pin
6) is applied to the Speaker Drive circuit.

The LM380 amplifier in location D1 serves as the
Speaker Driver. Potentiometer R1 provides the
game’s first speaker volume adjustment. The LM380
output at D1 pin 8 connects, via harness wiring, to the
second speaker volume potentiometer. This poten-
tiometer is located inside the cabinet at the front left
corner. The wiper of the potentiometer connects di-
rectly to the game speaker.
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The purpose of this chapter is to provide you
th ecessary information for ordering replace-
2nt , _.(s for the Middle Earth game.

When ordering parts from your distributor, give
e part number, part name, and the serial number of
sur Middle Earth game. This will help to avoid con-
sion and mistakes in your order. We hope the re-
1ts will be less downtime and more profit from your
.me.

If there are any questions about this catalog,
ease contact Atari’s Customer Service Department
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THE ATARIANS  TIME 2000 AIRBORNE AVENGER

‘00601 5-01 thru -09
007850-01 thru -09
A020000-01 thru -09

PART

A020163-01 thru.-09

FOR MORE
ITEM| NUMBER [QTY DESCRIPTION INFORMATION
1 JA006016-01 1 |Cabinet Assembly
Used on The Atarians only See Section B, Sheet 1
AD06016-02 1 |Cabinet Assembly

8A
8B
8C
10
11
11
11
12

12
13

A00601¢ N3
AQ06016-04
A005988-01
A007852-01
A020002-01
A020164-01
A006986-01
A006986-02
AD06986-03
A006986-04

72-5440X
75-07031

A006085-01
004999-01
78-3201
75-919C
72-P938N
A007902-01
006316-01
006317-01
006445-01
005957-01
A020195-01
007040-XX
020264-XX
020293-XX
020263-01
020292-01
020294-XX
020295-01
TM-086
TM-099
T™-102

TM-108

Used on Time 2000 only
Cabinet Assembly

Used on Airborne Avenger only
Cabinet Assembly

Used on Middie Earth only
Playfield Assembly

Used on The Atarians only
Playfield Assembly

Used on Time 2000 only
Playfield Assembly

Used on Airborne Avenger only
Playfieid Assembly

Used on Middle Earth only
Back Box Assembly

Used on The Atarians only
Back Box Assembly

Used on Time 2000 only
Back Box Assembly

Used on Airborne Avenger only
Back Box Assembly

Used on Middie Earth only

#%-16x2.5" Full Thread Hex Head Machine Screw

Special Purpose Flat Washer with 1.D. of 0.436".
0.D. of 17, and THK. of 0.88"

Legs Kit—Consists of items 6A, 6B, and 6C

Leg—Part of Legs Kit AQ06085-01

#%-16x1.5" Adjustable Swivel Guide—Part of
Legs Kit AQ06085-01

#%-16 Standard Pattern Hexagon CRES
Machine Nut—Part of Legs Kit AO06085-01

#%-16x2%" Nicke! Plated Acorn Head
Machine Screw

Cash Box Assembly—Consists of items 8A,
8B, and 8C

Cash Box—Part of Cash Box Assembly
AD07902-01

Cash Box Lid—Part of Cash Box Assembly
A007902-01

Cash Box Handle—Part of Cash Box Assembly
A007902-01

Playfield Glass

Playfieid Glass Front Moulding Assy

Package of Time 2000 Instruction, Coinage,
and Replay Level cards

Package of Airborne Avenger Replay Level
and Coinage cards

Package of Middie Earth Replay Level
cards

Airborne Avenger Instruction card

Middle Earth instruction card

Package of Middie Earth Coinage cards

5X Scoring label
Not identified on drawing

The Atarians Operation, Maintenance and
Service Manual

Time 2000 Operation, Maintenance and Service
Manual

Airborne Avenger Operation, Maintenance and
Service Manual

Middie Earth Operation, Maintenance and
Service Manual

See Section B, Sheet 1
See Section B, Sheet 2
See Section B, Sheet 2
See Section F, Sheet 1
See Section F, Sheet 2
See Section F, Sheet 3
See Section F, Sheet 4
See Section D, Sheet 1
See Section D, Sheet 1
See Section D, Sheet 1

See Section D, Sheet 1
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AQ06016-04
A006016-03 and-04

W

MIDDLE EARTH

PART E
NomsER  [TY DESCRIPTION FOR MOR
A004769-01 1 { Ball Shooter See Section C, Sheet 1
75-9408 2 | #10-32 Polymer Self-Locking Hex Nut
Used for attaching Ball Shooter
A004910-01 2 | Flipper Button See Section C, Sheet 11
72-6608S 4 | #6x¥2" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for mounting Flipper Buttons
A007010-01 1 | Start Button See Section C, Sheet 18
020436-01 1 | Start Button Safety Cover
Used to cover Wire-Terminals
75-5820B 4 | #8-32x1%" Black Steel Square-Neck
Round-Head Carriage Bolt
Used for attaching Start Button
75-948S 4 | #8-32 Polymer Self-Locking Steel Hex Nut
Used for attaching Start Button
A005956-01 1 | Locking Base Assy
72-6810S 6 | #6x%" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Locking Base Assy
AD04742-01 1 | Slam-Switch Assy
72-6412S o | #4x3%" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Slam-Switch Assy
A020383-06 1 |Fuse Board
Used on Middle Earth only
A0(6071-01 1 | Flipper Button Switch
72-6608S 4 | #6x%" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Flipper Button Switches
A006407-01 1 |Auxiliary PCB
006762-01 4 {Shockmount Spring
Used for mounting Auxiiiary PCB
72-1608S 4 | #6-32x%%" Cross-Recessed Pan-Head
Steel Machine Screw
Used for attaching Auxiliary PCB to
Shockmount Spring
75-016S 4 |#6 Regular Pattern Plain Flat-Washer
Used for attaching Auxiliary PCB to
Shockmount Spring
75-946S 4 | #6-32 Polymer Self-Locking Steel Hex Nut
Used for attaching Auxiliary PCB to
Shockmount Spring
72-68108 4 |#8x%" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Shockmount Spring
to Cabinet
75-018S 4 |#8 Regular Pattern Plain Fiat-Washer

Used for attaching Shockmount Spring
to Cabinet

See Section C, Sheet 36




Resistor

Used as the Operator Accessible Volume
Control

PART FOR MORE
irem|  numeer | 077 DESCRIPTION INFORMATION

10 A007866-01 | - 1 | Airborne Avenger PCB Power Harness

Not identified on drawing
10 A020418-01 1 | Middie Earth PCB Power Harness
Not identified on drawing
11 A007868-01 1 | PCB Interconnect Harness
Not identified on drawing
12 A020023-01 1 | Display Harness
Not identified on drawing
13 AQ020235-01 1 | Total Play Harness
Not identified on drawing

15 A020195-01 1 1} Front Moulding Assy

19 004989-01 2 | Support Arm
004902-01 2 | Flang Bushing

Used for attaching Support Arm
72-6820S8 2 | #8x1%4" Cross-Recessed Type AB Pan-Head
Thread-Forming Stee! Screw
Used for attaching Support Arm thru
Flang Bushing and into Cabinet
020440-01 1 | Right Stay Arm Bracket
Used to support Support Arm
020440-02 1 | Lett Stay Arm Bracket
Used to support Support Arm
72-6608S 2 | #6xv2" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for mounting right and left
Stay Arm Brackets )

20 A020635-01 1 | Coin Door for 25-Cent Operation Section C, Sheet 31
A020635-02 1 | Coin Door tor 5-Franc Operation Section C, Sheet 31
A020635-03 1 | Coin Door for 1-Deutschmarc Operation Section C, Sheet 31
A020635-04 1 | Coin Door for 1-Krona Operation Section C, Sheet 31
A020635-05 1 | Coin Door for 100-Yen Operation Section C, Sheet 31
A020635-06 1 | Coin Door for 10-New Pence Operation Section C, Sheet 31
AD20635-07 1 | Coin Door for Australian 20-Cent Operation Section C, Sheet 31

24 006719-01 1 | Cash Box Locking Strap
75-8612 2 | #6x3" Phillips Flat-Head Type AB

Sheetmetal Screw
Used for attaching Cash Box Locking Strap
750158 4 | #va Regular Pattern Steel Plain Fiat-Washer
Used for attaching Cash Box Locking Strap
25 007888-01 1 | Black Plastic Processor PCB Shield
Never put game into operation without
PCB Shield in place
27 006018-01 4 | Retaining Bracket
Used for mounting Black Plastic Processor
PCB Shield
72-1804S 4 | #8-32x1" Cross-Recessed Pan-Head
Stee! Machine Screw
Used for attaching Black Plastic Processor
PCB Shield to Retaining Brackets
75-018S 4 | #8 Reguiar Pattern Plain Steel Flat-Washer
Used for attaching Black Plastic Processor
PCB Shield to Retaining Brackets
7268108 4 | #8x5/8" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Retaining Brackets
to Cabinet

85 48-004 1 | 5", 8 ohin, Speaker
000869-01 1 | Speaker Grill
72-1608S 4 | #6-32x¥2" Cross-Recessed Pan-Head

Steel Machine Screw
Used for attaching Speaker and Speaker Grill
75-056 4 | #6 Internal-Tooth Steel Lock-Washer
Used for attaching Speaker and Speaker Grill
86 61-062A 1 | 15Aamp @ 125 VAC General Purpose Toggie
Switch — Cherry #E63-50A
006450-01 1 | Switch Plate
Used for mounting Toggle Switch
72-6810S 2 | #8x5/8” Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Switch Plate to Cabinet
020435-01 1 | Power ONIOFF Safety Switch Cover
72-6810S 4 | #8x5/8” Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Satety Switch Cover

87 68-002 1 | 30Amp Interiock Switch—Cherry #E79-30A
000268-02 1 | Interlock Switch Mounting Bracket
7268108 2 | #8x5/8" Cross-Recessed Type AB Pan-Head

Thread-Forming Steel Screw
Used for attaching Mounting Bracket
o Cabinet
020435-02 1 | Interlock Switch Safety Cover
90 19-9030 1 | 100 ohm, 3W, Wire-Wound Linear Variable
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For More
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A006016-03and-04

AOO& 6-04

91
91
91
91
o1
91

92
92
92

93

93

93

893

93

93
93

93
93
93

006719-01

75-B612

A006020-08
A006020-08
A006020-11
A006020-14
A006020-15
A006020-16
006762-01

72-1608S

75-016S

75-946S

7268108

75-018S

A006728-03
A006728-04
A006728-05
726616

A006020-04

A006020-05

A006020-06

A006020-07

A006020-08

A006032-09

AD06032-10

A006032-11
AD0B032-12
A006032-13
72-B512
75-045
75-015S

D b b ok b b

Locking Strap
Used for mounting Volume Control
#6x34” Phillips Flat-Head Type AB
Sheetmetal Screw
Used for attaching Locking Strap
{Volume Control Mount)
Airborne Avenger Processor PCB
Airborne Avenger Processor PCB
Middle Earth Processor PCB
Middle Earth Processor PCB
Middle Earth Processor PCB
Middie Earth Processor PCB
Shockmount Spring
Used for mounting Processor PCB
#6-32x V2" Cross-Recessed Pan-Head
Steel Machine Screw
Used for attaching Processor PCB
to Shockmount Springs
#6 Regular Pattern Plain Flat-Washer
Used for attaching Processor PCB
to Shockmount Springs
#6-32 Polymer Self-Locking Steel Hex Nut
Used for attaching Processor PCB
to Shockmount Springs
#8x5/8" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Shockmount Springs
to Cabinet
#8 Regular Pattern Plain Flat-Washer
Used for attaching Shockmount Springs
to Cabinet
95/177V Tiit Board
Used on American and Japanese games only
2057220V Titt Board
Not used on German games
205/220V Tit Board
Used on German games only
#6x1" Cross-Recessed Type AB Pan-Head
Thread-Forming Steel Screw
Used for attaching Tilt Board to Cabinet
117V Power Supply
Used on U.S. version of Airborne
Avenger only
220V Power Supply
Used on European version of Airborne
Avenger only
220V Power Supply
Used on Australian version of Airborne
Avenger only
95V Power Supply
Used on Japanese version of Airborne
Avenger only
220V Power Supply
Used on English version of Airborne
Avenger oniy
117V Power Supply
Used on American games only
220V Power Supply
Used on Belgian, German, and
Scandinavian games only
220V Power Supply
Used on English games only
220V Prower Supply
Used on Australian games only
95V Power Supply
Used on Japanese games only
#v-20x%" Hex-Head Steel Bolt
Used for attaching Power Supply to Cabinet
#v4" CRES Split Lock-Washer
Used for attaching Power Supply to Cabinet
#' Regular Pattern Plain Steel Flat-Washer
Used for attaching Power Supply to Cabinet

See Section C, Sheet 42
See Section C, Sheet 42
See Section C, Sheet 43
See Section C, Sheet 43
See Section C, Sheet 43
See Section C, Sheet 43

See Section C, Sheet 7
See Section C, Sheet 7

See Section C, Sheet 7

See Section C, Sheet 23

See Section C, Sheet 23

See Section C, Sheet 23

See Section C, Sheet 23

See Section C, Sheet 23

See Section C, Sheet 24

See Section C, Sheet 24

See Section C, Sheet 24
See Section C, Sheet 24

See Section C, Sheet 24
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ATARI

CAB. ET SUB-ASSEMBLY =<

TILT BOARD
A006728-03 thru -05

Section C

Sheet 7

DESIG- PART
NATION [ITEM NUMBER DESCRIPTION
F7 11 ]46-2032002 [2Amp @ 250V 3AG Normal-Blow Fuse—LITTLEFUSE #312002
F8 12 146-2017002 |7Amp @ 250V 3AG Slow-Blow Fuse—LITTLEFUSE #313007
Used on 95/117V Tilt Board A006728-03 only
F8 12 146-2014002 |4Amp @ 250V 3AB Slow-Blow Fuse—BUSSMAN #MDA 4
Used on 205/220V Tilt Board A006728-04 and -05 only
F9 11 |46-2032002 |2Amp @ 250V Normal-Blow Fuse—LITTLEFUSE #312002
13 |79-3202 Three-Station Fuse Holder—LITTLEFUSE #357003
Used for mounting Fuses F7 thru F9
18 |75-6608S #B8xV2" Self-Tapping Steel Sheetmetal Screw
Quantity of three used for attaching Fuse Holder
J32 14 179-5303 125V, 15Amp, Standard U.S. Grounded A.C. Service Outlet
Used on Tilt Board A006728-03 and -04 only
6 1007016-01 Service Outlet Bracket
Used on Tilt Board A007728-03 and -04 only
18 |75-6608S #6xV2” Self-Tapping Steel Sheetmetal Screw
Quantity of two used for attaching Service Qutlet Bracket
J32 14 179-5305 220V European Grounded A.C. Service Qutlet
Used on Tilt Board A006728-05 only
18 175-66088 #6xY2" Self-Tapping Steel Sheetmetal Screw
Quantity of three used for attaching Service Outlet J32
S10 Pendulum Tilt Switch Assembly—Consists of the following:
1 1004889-01 Pendulum Tilt Weight
2 1004890-01 Pendulum Tilt Contact Ring
9 175-6606S #6x%" Self-Tapping Steel Sheetmetal Screw
Quantity of two used for attaching Contact Ring
3 }004891-01 Pendulum Tilt Mounting Bracket
9 175-6606S #6x3%" Self-Tapping Steel Sheetmetal Screw
Quantity of two used for attaching Mounting Bracket
4 {0048-01 Pendulum Tilt Shaft
10 182-0816 #8-32x1" Mild-Steel Thumb Screw

en without the
ne  Sunnyvale.
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ATARI

GCABINET SUB-ASSEMBLY =N

POWER SUPPLY
A006032-09 thru -13

DESIG-
NATION

ITEM

PART
NUMBER

QTyYy

DESCRIPTION

C1

c2

CR1-CR3

12

13

14

A007355-01

A007810-01

A007813-01

A007862-01

29-057

78-70501SC

29-058

78-70503SC

72-1608S

75-056

75-916S

72-16048S

75-056

72-1006S

75-040C

3A-MDA3500
72-11128

75-040

Power Supply Tray Harness
Connects to Resistors R1, Capacitors C1 and
C2, Etc. Not identified on drawing.
Power Supply Harness
Connects to Filter FL1, Connector J25, etc.
Not identified on drawing.
Three Conductor Power Cord
Connects to Filter FL1. Not identified on drawing.
Shorting Plug—Not identified on drawing.
Mates with Connector J26.
Use Black Plug for 95V operation.
Use Orange Plug for 117V operation.
“Use Green Plug for 205V operation.
Use Red Plug for 220V operation.
18,000uf, +75%, —10%, 25WVDC, Electrolytic
Capacitor—SPRAGUE #36D183G025BC2A
Capacitor Mounting Bracket—
SPRAGUE #4586-48
Used for mounting Capacitor C1.
21,000uf, +75%, —10%, 40WVDC, Electrolytic
Capacitor—SPRAGUE #36D213G040CC2A
Capacitor Mounting Bracket—Mallory #VR10
Used for mounting Capacitor C2
#6-32x12" Cross-Recessed Pan-Head Steel
Machine Screw
Used for clamping Capacitors C1 and C2
Mounting Brackets
#6 Internal Tooth Steel Lock-Washer
Used for clamping Capacitors C1 and C2
Mounting Brackets
#6-32 Standard Pattern Steel Hex Nut
Used for clamping Capacitors C1 and C1
Mounting Brackets
#6-32x%" Cross-Recessed Pan-Head Steel
Machine Screw
Used for attaching Capacitors C1 and C2
Mounting Brackets
#6 Internal Tooth Steel Lock-Washer
Used for attaching Capacitors C1 and C2
Mounting Brackets
#10-32x34%" Cross-Recessed Pan-Head Sieel
Machine Screw
Used for attaching wires to Capacitors C1
and C2
#10 CRES Split-Lock-Washer
Used for attaching wires to Capacitors C1
and C2
Bridge Rectifier—Motorola #MDA3500
#10-24x%" Cross-Recessed Pan-Head Steel
Machine Screw
Used for attaching Rectifiers CR1 thru CR3
#10 CRES Split-Lock-Washer
Used for attaching Rectifiers CR1 thru CR3




DESIG- PART ~ -
IATION |ITEM NUMBER QTy DESCRIPTION
79-07416V 12 | Fixed Insulated Terminal—Hollingsworth
#S097218F
Used to attach wired to Rectifiers CR1 thru CR3
Not identified on drawing.
F1 18 | 46-305152 1 | 15Amp @ 250V 3AB Normal-Blow Fuse—
LITTLEFUSE #314015
F2 19 | 46-2017002 1 | 17Amp @ 250V 3AG Slow-Blow—
LITTLEFUSE #313007
F3 18 46-305152 1 15Amp @ 250V 3AB Normal-Blow Fuse—
LITTLEFUSE #314015
F4, F5 16 46-2010502 2 | v2Amp @ 250V 3AG Slow-Blow Fuse—
LITTLEFUSE #313500
F6 17 46-2032002 1 | 2Amp @ 250V 3AG Normal-Blow Fuse—
LITTLEFUSE #312002
79-3204 1 | Six-Station Fuse Holder—LITTLEFUSE #357006
Used for mounting Fuses F1 thru F6
72-16068 2 | #6-32x3%" Cross-Recessed Pan-Head Steel
Machine Screw
Used for attaching Fuseholder
75-056 2 | #6 internal Tooth Steel Lock-Washer
Used for attaching Fuseholder
FL1 15 41-2008 1 | 10Amp RFI Filter
72-16048 2 | #6-32x¥" Cross-Recessed Pan-Head Steel
. Machine Screw
Used for attaching Filter FL1
75-056 2 | #6 Internal Tooth Steel Lock-Washer
Used for attaching Filter FL1
79-07416V 4 | Fixed Insulated Terminal—Hollingsworth
#S09721SF
Used for attaching wires to Filter FL1
J21 44 | 79-58119 1 | Fifteen-Pin Connector—AMP #1-480711-0
J25 38 79-58084 1 | Twelve-Pin Connector—AMP #1-480709-0
J26 40 79-58117 1 | Nine-Pin Connector—AMP #1-480707-0
J31 39 79-58134 1 | Two-Pin Connector—AMP #1-480699-0
79-20123 .29 | Connector Pin Contact—AMP #350547-1
R1 11 19-8C5W1P0 1 | 1 Ohm, +5%, 50W, Wirewound Fixed Resistor—
CLAROSTAT #VP50K-1
72-1604S 2 | #6-32%" Cross-Recessed Pan-Head Steel
Machine Screw
Used for attaching Resistor R1
75-057 2 | #6 Internal Tooth Steel Lock-Washer
Used for attaching Resistor R1
T1 6 006182-01 1 | Main Power Transformer
75-5116N 4 | #10-24x1” Round-Head Square-Neck Steel
Carriage Bolt
Used for attaching Transformer T1
75-0108 4 | #10 SAE Standard Steel Flat Washer
Used for attaching Transformer T1
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PART
NUMBER

DESCRIPTION

1A

1B

1B

1B

1B

1C
1D

1E

62-030

020386-01
AD06794-01
A006794-02

A006794-03

A006794-04
A006794-05

AQ06794-06

AD0E794-07

AQ07637-0t

AQ007637-02
AQ07637-03
A007637-04
A007637-05

AQ007637-06

A007637-07

004328-01
75-981401

004330-01
009153-01
009520-01
007752-01

004331-01
004332-01
75-9914001

004327-01
73-3009

004343-01
004343-06
004343-04
004343-03
004343-05
004343-02
004343-07

[P  P I S VY

Subminiature Momentary-Contact Normally-Open SPST
Switch — C&K #30-3 Switch identified with TEST
designation.

Used only on Airborne Avenger Coin Door A020635-01
thru -07

Test Switch Bracket
Used for mounting TEST switch

Coin Door — Consists of items listed after AO06794-07
Used only on 25-Cent Coin Door Assy A020635-0!

Coin Door — Consists of items listed after AO06794-07
Used only on 5-Franc Coin Door Assy A020635-02

Coin Door — Consists of items listed after A006794-07
Used only on 1-Deutschmarc Coin Door Assy
A020635-03

Coin Door — Consists of items listed after A006794-07
Used only on 1-Krona Coin Door Assy A020635-04

Coin Door — Consists of items listed after A006794-07
Used only on 100-Yen Coin Door Assy A020635

Coin Door — Consists of items listed after A006794-07
Used only on 10-New Pence (1-Florin) Coin Door Assy
A0020635-06

Coin Door — Consists of items listed as follows:

Used only on Aussralian 20-Cent Coin Door Assy
A020635-07

Front Bezel Assy — Consists of items 1A thru 1G
Used only on 25-Cent Coin Door A006794-0

Front Bezel Assy — Consists of items 1A thru 1G
Used only on 5-Franc Coin Door A006794-02

Front Bezel Assy — Consists of items 1A thru 1G
Used only on 1-Deutschnark Coin Door A006794-03

Front Bezel Assy — Consists of items 1A thru 1G
Used only on 1-Krona Coin Door A006794-04

Front Beze! Assy — Consists of items 1A thru 1G
Used only on 100-Yen Coin Door A0067394-05

Front Bezel Assy — Consists of items 1A thru 1G
Used only on 10-New Pence (1-Florin) Coin Door
A0067904-06

Front Bezel Assy — Consists of items 1A thru 1G
Used only on Australian 20-Cent Coin Door A006794-07

Bezel

Thread Cutting Nut — PALNUT # SR188006
Used for attaching Bezel to Coin Door Weldment {item6)

Ring
Used only on Coin Door A007637-01, -02, and -04

Ring
Used only on Coin Door A007637-03

Ring
Used only on Coin Door A0G7637-05

Ring
Used only on Coin Door A007637-06 and -07

Coin Shield

Primary Coin Chute

Thread Cutting Nut — PALNUT #SR188006
Used for attaching Ring, Coin Shield, and Primary Coin
Chute to Bezel

Scavenger Button Bearing

Retaining Ring for Shaft Diameter of 0.375" — TRUARC
#5103-37
Used for attaching Scavenger Button Bearing to Bezel

25-Cent Price Plate

5-Marc Price Plate

1-Deutschmarc Price Plate

1-Krona Price Plate

100-Yen Price Plate

10-New Pence (1-Florin) Price Plate

Australian 20-Cent Price Plate

o




PART

ITEM NUMBER QTyY DESCRIPTION
1G 04329-01 2 Price Plate Clamp
Used for attaching Price Plate to the Bezel
72-1604s 2 #6-32x1/4” Cross-Recessed Pan-Head Steel Machine
Screw
Used for attaching bottom Price Plate Clamp to Bezel,
Top Price Plate Clamp is attached to bezel with screw
fed thru Test Switch Bracket (item 0) and Anti-Probe
Plate (item 25).
3 A007639-01 1 Coin Lock-Out Assy
75-00516 2
Used for attaching Key Loop and Coin Lock-Out Assy to
Coin Door Weldment studs
4 A007640-01 2 Coin Switch Assy — Consists of items 4A thru 4C. Please
note mounting position method of eliminating “Free game
for punching coin door
4A 004342-01 1 Switch Mounting Plate
75-946C 2 Locknut #6-32 used to hold Switch Mounting Plate on
studs from Secondary Coin Chute item 7
4B 65-071C 1 Miniature Switch — Cherry #E51-60B
72-HA4412 2 #4-40x518”
4C 008824-0i 1 Wireform
5 A002465-01 1 Coin Counter Assy — Consists of items 5A thru 5C
5A 47-1002 1
5B 79-58027 1 3-Circuit Plug Shell - Molex #03-08-1031
5C 79-20115 2 Connector Terminal Contract — Molex #02-09-2118
75-946C 4 Locknut #6-32
Used for attaching Coin Counter Assy to Coin Door
Weidment studs.
6 004320-01 1 Coin Door Weldment
7 004341-01 2 Secondary Coin Chute
8 004344-01 1 Key Loop
g 004340-01 2 Return Spring
75-946C 2 Locknut #6-32
Used for attaching Spring to Weldment Studs
10 004337-01 2 Bracket, Wire Form
75-946C 4 Locknut #6-32
Used tfor attaching Bracket to Weldment Studs
004338-01 1 Lockout Wireform, Right Hand
12 004336-01 1 Lockout Wireform, Left Hand
13 004326-01 2 Scavenger Button
73-3008 2 ‘C’ Ring used to hold Scavenger Button
15 006904-01 2 Spacer
16 007358-01 1 Lamp Socket
70-11-47 1 Lamp
75-946C 1 Locknut #6-32
Used for attaching Lamp Socket to Weldment Stud
008629-01 2 Return Spring
Used to hold Coin Mech in place
23 71-2118 1 Lock Assembly, Hudson
24 71-1225CU 2 Coin Mech 25-Cents for A006794-01
24 71-125FB 2 Coin Mech 5-Franc for A006794-02
24 71-121MG 2 Coin Mech | Deutschmark for A006794-03
24 71-121KS 2 Coin Mech | Krona for A006794-04
24 71-12100YJ 2 Coin Mech 100 Yen for AD06794-05
24 71-1210PE 2 Coin Mech 10-New Pence (1-Florin) for A006794-06
24 71-1220CA 2 Coin Mech Australian 20 Cent for A006794-07
25 007753-01 1 Anti-Probe Plate
26 A007638-01 1 Slam Switch Assy
75-946C 2 Locknut #6-32

Used to hold Slam Switch Assy to Weldment Stud

ATARI
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GABINET SUB-ASSEMBLY ~

Auxiliary PCB

A006407-01

DESIG- LOCA- PART
NATION TION ITEM| NUMBER DESCRIPTION
C1 18 |24-250478 4700uf, +50%, ~10%, 25WVDC Electrolytic
Capacitor
c2 19 | 24-250477 470utf. -50%, ~10%, 25WVDC Electrolytic Capacitor
C3.C4 16 |24-151506 50uf. ~50%. -10%, 150WVDC Electrolytic Capacitor
C5 17 | 24-250106 10uf. ~50%, ~10%, 25WVDC Electrolytic Capacitor
Cé 20 |24-350105 1.0uf. ~50%. ~10%, 25WVDC Electrolytic Capacitor
Cc7 21 127-250104 0.1uf, =20%. 25V Disc Ceramic Capacitor
c8 23 |{28-101101 100uuf. =5%, 100V Mica Capacitor
Cg9-C14 21 | 27-250104 0.1uf, =20%, 25V Disc Ceramic Capacitor
C15. C16 22 |27-250103 0.01uf, £20%. 25V Disc Ceramic Capacitor
C18, C19 21 127-250104 0.1uf, =20%, 25V Disc Ceramic Capacitor
CR1 55 | 32-1N5335 3.9V Zener Diode—Type 1N5335
CR3, CR4 28 | 32-1N5235 6.8V Zener Diode—Type 1N5235
CR5 27 {32-PBKE30 Transient Suppressor Diode
CR10-CR12 26 |31-1N4005 General Purpose Rectifier——Type 1N4005
CR13-CR14 30 [32-1N4763A | 91V Zener Diode—Type 1N4763A
CR15-CR18 26| 32-1N4005 General Purpose Rectifier—Type 1N4005
CR19 29 |32-1N5242B | 12V Zener Diode—Type 1N52428B
CR20 25 | 31-1N914 General Purpose Signal Diode—Type 1N914
CR21 56 |32-1N5230 4.7V Zener Diode—Type 1N5230
CR22 26 | 32-1N4005 General Purpose Rectifier—Type 1N4005
J11 52 [79-58123 4-Pin Header—Amphenol P.N. 350431-1
J13 53 |79-58124 6-Pin Header—Ampheno! PN. 350761-4
Q1 33 | 34-2N3643 Silicon NPN Tuned RF Power Amplifier—
Type 2N3643
Q2 31 |33-2N3644 Silicon PNP General Purpose Amplifier—
Type 2N3644
Q3 34 |34-2N3583 Silicon NPN General Purpose Amplitier—
Type 2N3583
Q4 37 133-2N6420 Silicon PNP General Purpose Amplitier—
Type 2N6420
72-1408C #4-40x'2" Phillips Pan-Head Stainless Steel
Machine Screw
Quantity of four used for mounting transistors
Q3 and Q4
75-014S #4 Flat Steel Washer
Quantity of four used for mounting transistors
Q3 ang Q4
75-054S #4 internai Tooth Steel Lock Washer
Quantity of four used for mounting transistors
Q3 and Q4
75-914C #4-40 Hexagonal Stainiess Steel Nut
Quantity of four used for mounting transistors
Q3 and Q4
75-090127 Tetion Shoulder Washer—Seastrom PN 5608-69
Quantity of four used for mounting transistors
Q3 and Q4
78-0A01 Nylon Transistor Insulating Cover—Size T0O-66
Quantity of two used for covering transistors
Q3 arnd Q4
78-16011 Thermally Conductive Insulator—Size TO-66
Quantity of two used for mounting transistors
Q3 and Q4
78-06002 Heatsink—Thermatioy PN 6111B-66

Quantity of two used for mounting transistors
Q3 and Q4
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ATARI
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1 BABET SUB-ASSEMBLY ~

Processor PCB
A006020-11, -14, -15, and -

DESIG- LOCA- PART
NATION TION | ITEM{ NUMBER DESCRIPTION
C1 16 | 28-006 1uf, £10%, 35V Electrolytic Tantalum Capacitor
Cc2 12 | 24-250227 220uf, +50%, —10%, 25V Axial Lead Fixed
Electrolytic Capacitor
C3 13 127-250104 0.1uf, =20%, 25V Disc Ceramic Capacitor
C4 14 128-101390 39uuf, =5%, 100V Radial Lead Dipped Mica
Capacitor
Cs 13 {27-250104 0.1uf, =20%, 25V Disc Ceramic Capacitor
C6 14 §28-101390 38upuf, =5%. 100V Radial Lead Dipped Mica
Capacitor
C7 15 128-101151 150uuf, =5%, 100V Radial Lead Dipped Mica
Capacitor
cs 14 |28-101390 3Buut, £5%, 100V Radial Lead Dipped Mica
Capacitor
C9-C33 13 | 27-250104 0.1uf, 220%, 25V Disc Ceramic Capacitor
C34 17 | 28-007 22uf, =10%, 15V Electrolytic Tantalum Capacitor
CR1 20 | 32-PBKE18 Transient Suppressor Diode
General Semiconductor Industries P.N. PEKE18
CR2-CR8, 19 | 31-1N914 General Purpose Silicone Signal Diode—Type 1N914
CR8-CR15]
CR19
J8 63 | 79-58122 4-Pin Header
LM323 46 | 37-L.M323 Voltage Regulator—Type LM323
54 | 72-1608S #6-32xY2" Phillips Pan-Head Steel Machine Screw
Quantity of two used for mounting Regulator LM323
55 | 75-016S #6 Flat Stee! Screw
Quantity of two used for mounting Regulator LM323
56 1 75-0565 #6 Internal Tooth Steel Lock Washer
Quantity of two used for mounting Regulator LM323
57 | 75-916S #6-32 Hexagonal Cadmium Nut
Quantity of two used for mounting Regulator LM323
58 | 78-06001 Heatsink—Waketield PN. 690
Used for mounting Regufator LM323
59 | 78-16005 Thermally Conductive insulator for size TO-3
Used for mounting Regulator LM323
G1-Q7, 21 | 34-2N6044 Darlington Silicone NPN Transistor—Type 2N6044
Q11 Q12,
Q15-Q17,
Q20
Q21 22 | 34-2N3643 Silicone NPN Transistor—Type 2N3643
R1 10 | 19-808W4P0 | 4 ohm, =20%, 10W Special Wirewound Resistor
R2-R5 4 1 10-5102 1k ohm, =5%, ¥aW Carbon Compaosition Resistor
R7-R11, 2 ] 10-5201 200 ohm, =5%, %W Carbon Composition Resistor
R13-R19,
R23
R26 4 | 10-5102 1k ohm, =5%, vaW Carbon Composition Resistor
R27-R29 3] 10-5417 470 ohm, =5%, %W Carbon Composition Resistor
R30 7 110-5105 1M ohm, =5%, %W Carbon Composition Resistor
R31, R32 3§ 10-5417 470 ohm, =5%, YW Carbon Composition Resistor
R33 4 110-5102 1k ohm, =5%, %W Carbon Composition Resistor
R34 6 | 10-5223 22k ohm, =5%. %W Carbon Composition Resistor
R35 5 | 10-5822 8.2k ohm, =5%, %W Carbon Composition Resistor
R36-R38 4 1 10-5102 1k ohm, =5%, VaW Carbon Composition Resistor
Al 23 | 37-7400 Quad 2-input NAND Gate—Type 7400
A2 24 | 37-7402 Quad 2-input NOR Gate—Type 7402
A3-AS5 48 | 37-MC14050 | Hex Buffer—Type MC14050
A3/4, Ad;’fa 9 | 18-007 10k ohm Resistor Network
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NATION HON [0 NUMBER phakm e NATION | TioN |"""™] NUMBER wEsLmIr U
AB-A1Y 37 1 37-7493 4-Bit Binary Counter—Type 7493
A17-A20] 47 | 37-MC1413 | Dartington NPN Transistor Array—Type MC1413 PROGRAM MEMORY FOR PROCESSOR PCB A008020-14 ONLY
B2 29 { 37-7408 O:w._a 2-Input AND Gate—Type 7408 E1 69 | 020480-01 Read-Only-Memory-—Address 7000-73FF, Bits 0-3
83 37} 377493 4-Bit Binary Counter—Type 7493 E2 71 | 02046101 | Read-Only-Memory—-Address 7400-77FF, Bits 0-3
Bs | 421379316 4-8it Binary Counter—Type 9316 E3 | 75 ]020462.01 | Read-Only-Memory—Address 7B00-TFFF, Bits 0-3
B85 39 | 37-74157 Quad 2-Input Muitiplexer—Type 74157 £4 73 | 020463-01 Read-Only-Memory—Address 7800-TAFF,
86 36 | 377474 Dual D Flip-Flop—Type 7474 ES 74 | 020464-01 | Read-Only-Memory—Address 7800-7AFF, Bits 4-7
87 33| 377427 Tripte 3-Input NOR Gate--Type 7427 €6 76 | 020465-01 | Read-Only-Memory—Address 7800-7FFF, Bits 4-7
88 32 1 377430 Dual &-Input NAND Gate—Type 7420 £7 70 | 020468-01 | Read-Only-Memory-—Address 7000-73FF, Bits 4-7
89 36 | 37-7474 Dual D Flip-Flop—Type 7474 €8 72 | 020423-01 | Read-Only-Memory-—Address 7400-77FF. Bits 4-7
B0 45 § 37-9802 Duat One-Shot Multivibrator—Type 89602
811 31 37-7414 Hex Schmitt Trigger—Type 7414 PROGRAM MEMORY FOR PROCESSOR PCB AQ06020-18 ONLY '
B17-B20] 47 | 37-MC1413 Darlington NPN Transistor Array—Type MC1413
B/ICS 30 | 37-74L508 Quad 2-Input AND Gate—Type 74LS08 Et 69 | 020644-01 Aead-Only-Memory——Address 7000-73FF, Bits 0-3
c1 65 | 90-6001 Microprocessor-—Types MC6800L E2 71 | 020645-01 Read-Only-Memory--Address 7400-77FF, Bits 0-3
ct 62 1 79-42040 Medium Insertion 40 Position Socket E3 75 | 020646-01 Read-Only-Memory—Address 7B00-7FFF, Bits 0-3
C4.CS 40 | 37-8090 Tri-State Hex Bulfer—Type 8797 E4 73 | 020847-01 Read-Only-Memory—Address 7800-7AFF, Bits 0-3
[ 41 | a7-9301 1-01-10 Decoder—Type 9301 ES 74 | 020648-01 Read-Only-Memory—Address 7800-7AFF, Bits 4-7
[e24 24 | 37.7402 Quad 2-Input NOR Gate—Type 7402 E6 76 | 020649-01 Read-Only-Memory—Address 7B00-7FFF, Bits 4-7
c8 34 | 37-7432 Quad 2-input OR Gate—Type 7432 E7 70 1 020650-01 Read-Only-Memory-—Address 7000-73FF, Bits 4-7 ¥
c9 a1 ] 377414 Hex Schmitt Trigger—Type 7414 €8 72 | 020651-01 Read-Only-Memory—Address 7400-77FF, Bits 4-7
c10 35 | 37-7437 Quad 2-input NAND Bufter—Type 7437 E9 31 | 37-7414 Hex Schmitt Trigger—Type 7414
cn a7 | 37-7493 4-8it Binary Counter—Type 7493 E10 | 26 |07-7404 Hex Inverter—Type 7404
C13-C20| 44 | 37-9334 8-Bit Addressable Latch-—Type 8334 E11 41 1 37-9301 1-0f-10 Decoder—Type 9301
cips 30 { 37-74L508 | Quad 2-input AND Gate—Type 741508 E12, E131 37 | 37-7493 Binary Counter—Type 7493
o1 43 | 37-9321 Dual 1-0f-4 Decoder—Type 9321 FO, F1 80 | 37-74500 Quad 2-Input NAND Gate—Type 74500
D2.D3 29 | a7-7408 Quad 2-Input AND Gate-—Type 7408 F2 52 | 66-118PIT 8 Position Dual-inline-Package Switch—
D4 26 | 37-7404 Hex Inverter—Type 7404 PROG SW1
D5 D8 | 66| 90-7015 Random Access Memory—Type 2111A F3 38 | 37-74145 1-0t-10 Decoder/Driver—Type 74145
D9 25 | ar-7403 Quad 2-Input NAND Gate (open collector)— F4 52 |66-118PIT | 8 Position Dual-Inline-Package Switch—
Type 7403 PROG SW2
D10 23 | ar-7400 Quad 2-Input NAND Gate—Type 7400 F5 F6. ! 38 |37-74145 1-0f-10 Decoder/Driver—Type 74145
on 27 | 37-74L.04 Hex Inverter—Type 74104 F9-F12
012 77 | 020252-01 Audio Random Access Memory REPLAY | 53 | 66-12FPIT Hex Switch o
013 42 | 37-9318 4-8it Binary Counter—Type 9316 RESET 51 162-001 8PST Pushbutton Switch
D14, D8] 28 | 37.7407 Hex Buffer/Driver—Type 7407 Y1 64 | 90-108 4.000 MHz Crystal
D18, D20
PROGRAM MEMORY FOR PROCESSOR PCB 006020-15 ONLY :
E00 68 | 020609-01 Read-Only-Memory .
EO 67 | 020608-01 Read-Only-Memory :
PROGRAM MEMORY FOR PROCESSOR PCB A006020-11 ONLY i
Et 89 | 020170-01 Read-Only-Memory—Address 7000-73FF, Bits 0-3 ¢
E?2 71| 02017101 Read-Only-Memory—Address 7400-77FF, Bits 0-3
“ E3 75 | 020172-01 Read-Only-Memory—Address 7B00-7FFF, Bits 0~-3 S
R E4 73 | 020173-0% Read-Only-Memory-—Address 7800-7AFF, Bits 0-3
ES 74 | 020174-01 Read-Only-Memory—Address 7800-7AFF, Bits 4-7
EF 76 | 020175-01 Read-Only-Memory—Address 7B00-7FFF, Bits 4-7 ;
[ %4 70 ] 020176-01 Read-Only-Memory—Address 7000-73FF, Bits 4-7 :
€8 72 } 020177-01 Read-Only-Memory—Address 7400-77FF, Bits 4-7

A006020-11, -14, -15, and -16

£b 199y
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NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
CONFIDENTIAL. Reproguction forbidden without the
SpeCIlic writien permisgion of Adar, inc.. Sunnyvale,
Caitorma. Thws drawing 13 oniy conditionally ssued. and
netther receint nor poBsession thereo! conters of translers
any (gt in, or kicense to use. the subiect matier of the
drawing of any gesign or lechmcal Information shown
thereon. nor any right 1o reproduce s drawing or any part
1hereof. except for manutacture by vendors of Atan, Incor
Dorsted and for manutaciure under the corporalion's writ.
fen licenss, no rght 10 reproduce this drawmng is granted
of the subject matier thareof unisss by written agreement
with of writien permission from the COTDOTRLION.
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PART FOR MORE
ITEM NUMBER QTyY DESCRIPTION INFORMATION
2 A007845-01 1 |Back Glass Assembly
Used on The Atarians only
A007845-02 1 |Back Glass Assembly
Used on Time 2000 only
A007845-03 1 |Back Glass Assembly
Used on Airborne Avenger only
A0Q7845-04 1 |Back Glass Assembly
Used on Middle Earth only
3 AD07867-01 1 |Back Box Harness Assembly
Not identified on drawing
3A 5 |Medium Screw Base Standard AC Utility Lamp
Base—Part of Box Harness Assembly A007867-01
4 006036-01 2 |Glass Retainer
5 006036-01 2 |Lock Base Plate
6 72-6608C 16 |#6x%2" Cross-Recessed Type AB Pan-Head
Thread-Forming CRES Screw
7 75-016S 6 |#6 Regular Pattern-Standard Plain Flat
Steel Washer
8 43-71600121 3 120V, 60W, Lamp Flasher Thermal Relay
9 70-1617P5 5 |105V, 7%2W, Medium Screw Base Standard AC
Utility Soft-White Incandescent Lamp
10 | 71-2117 1 |Panel Cartridge Lock Hudson # CR73A569
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Part

For More
item Number Qty Description Information
51 | 006066-02 2 RED POP BUMPER CAP
52 |006127-01 2 5/16” (DIA.) RUBBER RING
53 1006127-04 1 %" (DIA.) RUBBER RING
54 |006127-05 4 1” (DIA.) RUBBER RING
55 | 006127-06 2 1%” (DIA.)) RUBBER RING
56 |006127-07 4 1%2” (DIA.) RUBBER RING
57 {006127-09 2 2%2"(DIA.) RUBBER RING
58 [006127-10 2 3" (DIA.) RUBBER RING
59 |006127-11 1 3%2” (DIA)) RUBBER RING
60 | 74-A00001 4 1" X ¥a” X 5/32” 1.D. WHITE NYLON -~
SPACER
75 | 70-11-47 75 MINIATURE LAMP, NEMA #47
79 |10020379-01 2 POP BUMPER RETAINING BRACKET
80 | 006040-09 4 FLIPPER RUBBER RING
88 |004947-07 4 12 WIRE FORM
89 |004947-09 2 2” WIRE FORM
90 |020729-01 1 WIRE PROTECTION BRACKET

MIDDLE EARTH

PLAYFIELD ASSEMBLY =

A020164-01

|
|
i’
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S ———————————
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i
|
i
|
i
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MIDDLE EARTH
A020164-01

Part For More
item Number Qty Description Information

1 A007848-04 1 LOWER ARCH BUTYRATE
2 A007833-01 1 BALL RETURN RAMP See Section G, Sheet 9’
3 A020732-01 1 SCORE DISPLAY See Section G, Sheet 9
4 A006067-01 1 KICK-OUT HOLE KICKER See Section G, Sheet 4
5 A006049-01 2 THUMPER BUMPER See Section G, Sheet 2/
6 A006074-01 2 SLINGSHOT KICKER See Section G, Sheet 1
7 A020400-01 2 LINEAR FLIPPER See Section G, Sheet 3
8 A020400-02 2 LINEAR FLIPPER See Section G, Sheet 3.
10 A020314-01 1 BALL GATE See Section G, Sheet7.
11 A020275-01 2 DROP TARGET See Section G, Sheet 4
12 A020106-02 2 SPINNING TARGET See Section G, Sheet 4
13 A030987-01 2 SPINNING TARGET SWITCH See Section G, Sheet 4
14 AQD7877-01 1 KICK-OUT HOLE SWITCH See Section G, Sheet 8
15 A020302-02 5 TARGET SWITCH See Section G, Sheet 4
16 A020375-01 16 | SWITCH AND BRACKET See Section G, Sheet6
17 A030983-01 8 ROLLOVER SWITCH See Section G, Sheet &
18 A020165-01 1 TOP RAIL ,
19 A020230-02 1 MIDDLE EARTH PLAYFIELD HARNESS

Not identified on drawing
20 020229-01 1 UPPER LEFT BUTYRATE
21 020229-02 1 LEFT CENTER BUTYRATE
22 020229-03 1 UPKER RIGHT BUTYRATE
23 020229-04 1 RIGHT DROP TARGET BUTYRATE
24 020229-05 1 RIGHT SPINNING TARGET BUTYRATE
25 020229-06 1 EXIT LANE BUTYRATE
26 020229-07 1 RIGHT SLINGSHOT KICKER BUTYRATE
27 020229-08 1 LEFT SLINGSHOT KICKER BUTYRATE
28 020229-09 1 LEFT DROP TARGET BUTYRATE
29 020229-10 1 LEFT SPINNING TARGET BUTYRATE
30 020377-01 1 UPPER LEFT BALL GUIDE BUTYRATE
31 020377-02 1 RIGHT SIDE RAIL BALL GUIDE

BUTYRATE
32 020337-03 1 FLIPPER RAIL BALL GUIDE BUTYRATE
33 020377-04 1 ENTRANCE RAIL BALL GUIDE

BUTYRATE
34 020377-05 1 LOOP RAIL BALL GUIDE BUTYRATE
35 004978-01 1 NYLON BALL HOLE
36 007812-01 1 BALL RETURN SHIELD
37 005952-01 2 PLAYFIELD INDEX PLATE
38 005955-01 1 PLAYFIELD LOCKING BRACKET
39 006749-01 1 LOWER ARCH SUPPORT
40 006752-01 1 BALL GUIDE
41 006772-01 1 BALL SHOOTER COVER
44 020636-01 2 MIN! POST
45 99-080005 2 MINI POST RUBBER
46 005985-09 33 | WHITE LONG POST _
47 020359-09 10 | WHITE BUTYRATE TO P POST
48 020358-09 19 | WHITE BUTYRATE BOTTOM POST
49 005986-09 10 | WHITE SHORT POST
50 020040-10 8 BLACK TWIN STAR ROLLOVER

ACTIVATOR

- N~ -




NOTICE TO ALL PERSONS RECEIVING THIS DRAWING

CONFIDENTIAL. Reproduction forbidden without the
SpeCIfic written permission of Atari, inc., Sunnyvale,
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any right in, or licanse 10 use. the subject matter of the
drawing of any design or technical information shown
thereon. nor any right to reproduce this drawing or any part
thereo!, except for manutacture by vendors ot Atari, incor-

and for i under the 'S writ
ten license, na right 1o reproduce this drawing is granted
of the subiject matter thereo! uniess by written agreament
with or written permission from the corporation.

BRACKET
020018-01

MINIATURE SWITCH
020019-01

SCREW (2)

72-HA4408C

#4-40x%" Tri-fluted thread-
forming cadmium screw

tc - _J
" PLAYFIELD SUB-ASSEMBLY ~

NOTE:

THREAD-FORMING SCREWS MAY BE REPLACED
BY NON-THREAD-FORMING MACHINE SCREWS.

Kick-Out Ball Hole Sw

A006067-01




RETAINING RING (z)—/@~

73-3001
External retaining ring

for shaft diameter of 0.250".
TRUARC #5133-25 .

PLUNGER ASSY
A006785-01

smme——J

|
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=
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007032-01 _
) /
3

BRACKET ASSY l

A020034-01 *

COIL ASSY
A007030-01

mous-—~—/ ,

31-1N4001 /
Part of Coil Assy

A007030-01 -
SOLENOID BUSHING /

006791-01 -

PIVOT ASSY
A006006-01

LOCK WASHER (2)
75-046

75-04R

#6 Stainless Steel
split-lock washer

SCREW (2)
72-16048
#6-32x%" Cross-recessed

pan-head steel machine screw

/
BRACKET
/ 006790-01

ARM ASSY
A006007-01
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DESIG-| LOCA-
NATION| TION |ITEM| NOMBER DESCRIPTION
C1 19 | 24-250107 100 mf, —10%, +50%, 25 WVDC Axial Lead Electrolytic
Capacitor
Cc2 20 | 24-250104 0.1 mf, —10%, +75%, 25 WVDC Axial Lead Electrolytic
Capacitor
C3 17 | 24-250106 10 mf, —10%, +50%, 25 WVDC Axial Lead Electrolytic
Capacitor
C4 20 | 24-250104 0.1 mf, —10%, +75%, 25 WVDC Axial Lead Electrolytic
Capacitor
C5,C6 18 | 24-101106 10 mf, —10%, +50%, 100 WVDC Axial Lead Electrolytic
Capacitor
Q1-Q36 23 | 34-MPSA42 | High Speed NPN General Purpose Amplifier — Motorol
#MPSA42B
Q37-Q52 24 | 33-MPSA92 | High Speed PNP General Purpose Amplifier — Motorol:
#MPSA92B
Q53-Q61 23 | 34-MPSA42 | High Speed NPN General Purpose Amplifier — Motorol
#MPSA42B
R1 3 | 10-5471 470 ohm, +5%, ¥aW Carbon Composition Resistor
R2 6 | 10-5432 4.3k ohm, +5%, YW Carbon Composition Resistor
R3-R5 4 110-5222 2.2k ohm, +5%, %W Carbon Composition Resistor
R6 6 | 10-5432 4.3k ohm, +5%, YW Carbon Composition Resistor
R7 4 110-5222 2.2k ohm, +5%, ¥aW Carbon Composition Resistor
R8 6 |10-5432 4.3k ohm, 5%, /aW Carbon Composition Resistor
R9,R10 3 1 10-5471 470 ohm, =5%, ¥aW Carbon Composition Resistor
R11 6 |10-5432 4.3k ohm, +5%, ¥4W Carbon Composition Resistor
R12-R14 4 110-5222 2.2k ohm, +5%, W Carbon Compaosition Resistor
R15 6 |10-5432 4.3k ohm, +5%, ¥4W Carbon Composition Resistor
R16 4 }110-5222 2.2k ohm, +5%, ¥4W Carbon Composition Resistor
R17 6 |10-5432 4.3k ohm, +5%, ¥aW Carbon Composition Resistor
R18,R19 3 | 10-5471 470 ohm, +5%, ¥aW Carbon Composition Resistor
R20 6 |10-5432 4.3k ohm, +5%, Y4aW Carbon Composition Resistor
R21-R23 4 110-5222 2.2k ohm, +5%, ¥4 W Carbon Composition Resistor
R24 6 |10-5432 4.3k ohm, +5%, 4W Carbon Composition Resistor
R25 4 |10-5222 2.2k ohm, £5%, ¥aW Carbon Composition Resistor
R26 6 |10-5432 4.3k ohm, +5%, ¥4W Carbon Composition Resistor
R27,R28 3 110-5471 470 ohm, +5%, ¥4W Carbon Composition Resistor
R29 6 |10-5432 4.3k ohm, +5%, W Carbon Composition Resistor
R30-R32 4 110-5222 2.2k ohm, +5%, YW Carbon Composition Resistor
R33 6 |10-5432 4.3k ohm, +5%, %W Carbon Composition Resistor
R34 4 |10-5222 2.2k ohm, =5%, 14W Carbon Composition Resistor
R35 6 |10-5432 4.3k ohm, +5%, ¥4 W Carbon Composition Resistor
R36 3 |10-5471 470 ohm, +5%, ¥aW Carbon Composition Resistor
R37 4 110-5222 2.2k ohm, +5%, %W Carbon Composition Resistor
R38 9 |10-51583 15k ohm, +5%, ¥aW Carbon Composition Resistor
R39-R41 7 110-5822 8.2k ohm, +5%, 4W Carbon Composition Resistor
R42 | 9 110-5153 15k ohm, +5%, ¥aW Carbon Composition Resistor
R43 7 110-5822 8.2k ohm, +5%, ¥aW Carbon Composition Resistor
R44 4 110-5222 2.2k ohm, +5%, ¥aW Carbon Composition Resistor
R45 9 |10-5143 15k ohm, +5%, ¥4W Carbon Composition Resistor
R46 4 110-5222 2.2k ohm, +5%, ¥aW Carbon Composition Resistor
R47 9 |10-5153 15k ohm, +5%, %W Carbon Composition Resistor
R48-R50 7 110-5822 8.2k ohm, +5%), ¥aW Carbon Composition Resistor
- . -
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NATION KON |ITEM NS?A%ER DESCRIPTION
0 R51 9 110-5153 15k ohm, +5%, %W Carbon Composition Resistor
R52 7 110-5822 8.2k ohm, +5%, %W Carbon Composition Resistor
R53 4 110-5222 2.2k ohm, +5%), W Carbon Composition Resistor
R54 9 1105153 15k ohm, +5%, %W Carbon Composition Resistor
R55 4 110-5222 2.2k ohm, +5%, 14 W Carbon Composition Resistor
R56 9 110-5153 15k ohm, +5%, 4 W Carbon Composition Resistor
R57-R59 7 110-5822 8.2k ohm, +5%, %W Carbon Composition Resistor
R60 9 {10-5153 15k ohm, +5%, ¥%4W Carbon Composition Resistor
R61 7 110-5822 8.2k ohm, +5%, %W Carbon Composition Resistor
R62 4 110-5222 2.2k ohm, *5%, ¥4 W Carbon Composition Resistor
R63 9 110-5153 15k ohm, +5%, %W Carbon Composition Resistor
R64 4 [10-5222 2.2k ohm, +5%, W Carbon Composition Resistor
R65 9 110-5153 15k ohm, +5%, 14W Carbon Composition Resistor
R66-R68 7 110-56822 8.2k ohm, +5%, 14 W Carbon Composition Resistor
R69 g |10-5153 15k ohm, +5%, %W Carbon Composition Resistor
R70 7 110-5822 8.2k ohm, +5%, %W Carbon Composition Resistor
R71 4 |10-5222 2.2k ohm, +5%, %W Carbon Composition Resistor
R72 9 |10-5153 15k ohm, 5%, %W Carbon Composition Resistor
R73-R90 10 110-5223 2.2k ohm, +5%, W Carbon Composition Resistor
R91-R97 8 110-5103 10k ohm, +5%, ¥4W Carbon Composition Resistor
R98-R104 2 110-5121 120 ohm, *5%, %W Carbon Composition Resistor
R105 10 {10-5223 22k ohm, +5%, %W Carbon Composition Resistor
R106 11 110-5473 47k ohm, +5%, ¥aW Carbon Composition Resistor
R107-R113 8 ]10-5103 10k ohm, +5%, ¥4 W Carbon Composition Resistor
R114 5 110-5332 3.3k ohm, +5%, 4W Carbon Composition Resistor
, R115 10 [10-5223 22k ohm, +5%, ¥4 W Carbon Composition Resistor
R116 5 110-5332 3.3k ohm, 5%, 4aW Carbon Composition Resistor
R117 11 }10-5473 47k ohm, +5%, 14W Carbon Composition Resistor
R118 14 112-5562 5.6k ohm, +5%, 4W Carbon Composition Resistor
RP1-RP4 15 119-012 470k ohm Resistor Network — CTS#750-101-R470K
A4 26 |37-14028 BCD-To-Decimal Decoder-Type MC14028
B3 28 |[37-14556 Bual Binary to 1-of-4 Decoder/Demultiplexer — Type
MC14556
C1,C2| 27 {37-14511 8-Channel Data Selector — Type MC14511
C4,C5
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DESIG- | LOCA- PART
NATION | TION |ITEM | NUMBER
c1 11 [24-250226 |
c2 13 |29.005
C3,C4 12 25101106
CR1,CR2 16 |31-1N914
a1 20 |34-MPSA42
Q2-08 21 |33-MPsA92
Q9-Q19 20 |34-MPSA42
Q20-023 21 |33-MPSA92
R1,R2 6 |10-5104
R3 5 |10.5473
Ré 3 |10-5332
RS 5 |10-5473
R6-R27 4 |10-5103
R28-R34 2 |10-5272
R35-R41 7 |10-5108
R42-R45 6 |10-5104
R46,R47 8 |10-5155
28 |94-145P-352
27 |79-41001

DESCRIPTION

22 pf, +10%, -50%, 25 WVDC Axial Lead

Electrolytic Capacitor

0.1 uf Monolithic Ceramic Capacitor

10 uf, +10%, -50%, 100 WVDC Axial Lead
Electrolytic Capacitor

General Purpose Silicon Diode — Type 1N914

High Speed NPN General Purpose Amplifier —
Motorola #MPSA42B

High Speed PNP General Purpose Amplifier —
Motorola #MPSA92B

High Speed NPN General Purpose Amplifier —
Motorola #MPSA42B

High Speed PNP General Purpose Amplifier —
Motorola #MPSA92B

100k ohm, +5%, 14 W Carbon Composition
Resistor

47k ohm, +5%, ¥aW Carbon Composition
Resistor

3.3k ohm, +5%, ¥4 W Carbon Composition
Resistor

47k ohm, +5%, ¥4W Carbon Composition
Resistor

10k ohm, +5%, ¥4 W Carbon Composition
Resistor

2.7k ohm, +5%, ¥aW Carbon Composition
Resistor

1M ohm, +5%, %W Carbon Composition
Resistor

100k ohm, +5%, ¥4 W Carbon Composition
Resistor

1.5M ohm, 5%, %W Carbon Composition
Resistor

Two-Digit Gas-Discharge Display - BECKMAN
#SP-352. Used for displaying MATCH and
CREDIT numbers.

Two-Digit Display Socket - BECKMAN #CS-352
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