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CINEMATRONICS INC.
ARMOR ATTACK

WARNING:

This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction’s manual, may
cause interference to radio communication. As temporarily permitted by regulation
it has not been tested for compliance persuant to Subpart J of part 15 of FCC rules,
which is designed to provide reasonable protection against such interference.
Operation of this equipment in a residential area is likely to cause interference in
which case the user at his own expense will be required to take whatever measures

may be required to correct the interference.
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PURPOSE AND LIMITATIONS OF THIS MANUAL

This manual cannot and does not replace technical expertise. Should out of warranty repair be
necessary, we suggest the operator protect his/her investment by hiring an experienced, competent
technician (preferably with some knowledge of the Vectorbeam tm Monitor). We have seen many
examples come into the factory of incompetent repair creating many more problems than originally
existed. One common fault is incorrect substitution of parts. Another is damaged foil traces on PC
boards. Repairing broken foil is time consuming and therefore costly.

This manual has 2 major purposes, and is correspondingly separated into 2 major parts.

Part one of the manual contains information operators need to know. [t has been written to tell
people who have little or no technical knowledge what they should know about this game, without
getting technical. Part one contains valuable information about the Armor Attack Game, receiving
inspection and installation, an introduction to the major electronic sections of the game, and an
operators guide to trouble shooting — finding the source of a problem with a minimum of
technical jargon.

If you need more assistance than this manual can give call Cinematronics’ Customer Service
Department at our toll free number.

Part II of this manual is designed to help the qualified technician understand the functions of the
various circuits in the game, and quickly troubleshoot any problems. Part II contains Theory of
Operation, Trouble shooting Procedures, Schematic and Wiring Diagrams, Layout Drawings, Parts
List, and suggested test equipment. If you need further assistance, please call Cinematronics’

Customer Service Department at the toll free number.



WARRANTY

Cinematronics, Inc. warrants the goods to be free from defects in material and workmanship
under normal use and service for a period of ninety (90) days from the date of shipment from
factory. Cinematronics makes no representation or warranties concerning the goods whether
express or implied by operation of law or otherwise, including those of merchantability or
fitness for any particular purpose, or with respect of patent infringement, except as may be
specifically made herein. Cinematronics limits its warranty obligations herein to the repair or
replacement of such parts which have been returned to Cinematronics’ plant at purchaser’s
expense and which examination shall disclose to Cinematronics’ satisfaction to have been so
defective and to the shipment of such repaired or replacement parts to the purchaser

F.O.B. the shipping point.

This warranty does not apply to any Cinematronics product which has been altered or repaired by
unauthorized personnel or service facilities or any products which have had the unit serial number

altered or removed.

Upon acceptance of the goods, the purchaser agrees to assume all liability for damages and/or bodily
injury by the purchaser or any other person and to hold Cinematronics, Inc. harmless from liability or
claims arising from the use of the goods by any person. Purchaser further agrees to indemnify
Cinematronics, Inc. from any liability, claim, cause of action or litigation resulting from the use or

misuse of the goods by any person.

Parts returned for warranty service must be packaged so that no damage is incurred during the
shipment. Full documentation and instructions must accompany returned parts. Parts must be

shipped prepaid to:

Cinematronics, Inc.
1150 Billy Mitchell Drive
El Cajon, CA 92020
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CUSTOMER SERVICE PROCEDURES

FOR AUTHORIZED CINEMATRONICS’ DISTRIBUTORS

It is the desire of Cinematronics, Inc. to provide efficient and courteous service should
the need arise. We have a fully staffed Customer Service Department and encourage you to call our
toll free number: 800-854-6577,78, for technical assistance between the hours of 8:00 A.M. and
5:00 P.M., California time, Monday through Friday.

In order to provide the very best service possible, the following procedures for ordering
or returning parts must be followed:

1. All equipment ordered from Customer Service, whether in or out of Warranty,
must be placed with a Distributor’s purchase order, either by mail or verbally by telephone.

2. Advance replacement items may be obtained only during the term of the Warranty
and when such items are available, using the same procedure as when ordering parts. When ordering
a PCB, please include with your order the game serial number and the number of the PCB you
wish replaced.

3. Allitems received as advance replacements will, after a period of thirty (30) days,
become the property of the Distributor, with applicable charges applied in the event Customer Service
has not received the defective item against which the advance replacement was made.

4. The Distributor must call this facility for an RMA number prior to returning any
item. Please be prepared to provide us with the game serial number and the PCB number when
requesting an RMA.

5. In all situations covered above, and in all other situations, the Warranty offered by
Cinematronics, Inc. is applicable and should be fully understood.

6. Parts returned for service must be packaged so that no damage is incurred during
the shipment. Cartons without a prominently displayed RMA number will not be accepted. Full
documentation including game serial number. PCB number and reason for return must accompany
parts. Ship prepaid to:

Cinematronics, Inc.
Customer Service Department

1150 Billy Mitchell Drive
El Cajon, CA 92020

800-854-6577 714-440-2933
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PART ONE

Information for Operators



SECTION 1
HOW TO PLAY ARMOR ATTACK

INTRODUCTION

Armor Attack is a one or two player Battle-
Action game, with features geared for maxi-
mum player appeal: unsurpassed realism
(functional tank treads, turret recoil, burning
debris, “War Zone’’ audio) and progressive
levels of difficulty. The game adjusts itself to
the skill of player, e.g., if you’re skilled, it
plays harder.

GAME PLAY

The play field is a top view of a city with
road and building areas defined. Players
(jeeps) and enemy (tanks) can only manuver
on the roads, however the enemy chopper can
go over buildings and roads. Whenever the
player shoots and hits the side of the building
the missile explodes. The shots are only valid
over road areas. Debris left by tanks is not
self-destructive and can be driven around.

The object of Armor Attack is to accumulate
the maximum number of points possible. This
is done by shooting tanks and/or choppers.
(Shooting other player in a two player game
does not count.) The player must also avoid
being shot by either the tank or chopper. If the
player shoots a chopper, the bonus level is
incremented by 10 points. When the fifth
chopper is destroyed an extira jeep is awarded
(Bonus Level +10, +20, +30, +40, extra
jeep). The players turn is over when he gets
shot by the tank or the chopper. In a two
player game, the round is not over until both
players are shot. The number of rounds per
game is set by the operator. Points are
awarded as follows:

1. SHOOTING TANKS

20 Points is scored for hitting the body
of the tank (first hit)

30 Points is scored for hitting the
turrets (second hit)

The Bonus Level is also awarded for
hitting the turrets (the Bonus Level of 0- 40 is
determined by the number of choppers de-
stroyed.)

2. SHOOTING CHOPPERS
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100 Points is scored for shooting a
chopper. The Bonus Level is also incremented.

MODES OF PLAY

There are two modes of play in Armor
Attack 1) The one player mode; and 2) The two
player mode

One player mode is selected by inserting
coin or coins and depressing the one player
start button. The player (jeep) will appear in
the center of the screen and flash until one of
the player control buttons (left, right, forward
and fire) is depressed. The player then uses
the left, right and forward buttons to manuver
the jeep around the screen. If a player runs
into a wall he will merely stop or slow down
but no damage will occur. When a player is
pointed at a target, pressing the fire button
will launch a missile. A maximum of 2
missiles is allowed for a player at any
given time.

The player can be destroyed three ways;
1) If a player is shot by a tank

2) If a player is shot by a chopper

3) If a player is run over by a tank

The number of times a player can be
destroyed is determined by the number of
jeeps per game selected on the 7-position
option switch on the logic board.

If a player shoots a tank once, there is a
time limit to shoot the turret. If the player
does not shoot the turret, it will explode
automatically and no points will be awarded.

TWO PLAYER MODE

The two player mode is selected by
inserting coins and depressing the two player
start. Both players jeeps will flash (to draw
attention to them) until a player control button
is pressed. Start buttons will have no effect
during the play of the game. The players
cannot shoot each other. The rest of the play is
the same as a one player game except for the
following exception:

If one player is destroyed, the next round
will not begin until both have been destroyed.

Good Shooting



SECTION 2

RECEIVING AND INSTALLATING
ARMOR ATTACK

RECEIVING INSPECTION
Your game was shipped in ready-to-play
condition. However, after removal of the ship-
ping carton, a brief visual examination
is suggested.

Naturally, you’ll want to make note of any
physical damage to the game cabinet and its
external components for freight claim
purposes. Considering the quality of the
shipping carton, any damage to the exterior
would indicate possible interior damage
as well.

The interior of the game should also
undergo a brief examination for: loose
mounting hardware (check to be sure that the
major components are still securely mounted);
disconnected or loose wires, cables or har-
nesses; electronic devices loose in their
sockets; etc.

At this time the game serial number should
be logged. Please remember that the game
serial number will be required if you need
service from your distributor.

ELECTRICAL REQUIREMENTS

Unless specified otherwise, your game was
shipped to operate at 115 VAC, 50/60 Hz. Two
other voltage settings are possible. The power
supply chassis has a table which shows the
voltage options and fusing requirements.

A good earth ground is essential for the
proper operation of this game or for that
matter any electronic device. Problems with
instability and erratic operation of computer-
type devices can usually be traced to an

ineffective ground system. Therefore, plug
the game into a properly wired 3 prong outlet.
If a 3 prong to 2 prong AC adaptor must be
used, an alternate method of grounding the
third prong must be used.

INITIAL ADJUSTMENTS

NOTE

When the game is connected to AC power, one
of the game sounds may be heard. This
is normal.

The audio level (volume) can be easily
adjusted and THIS IS ACHIEVED BY ROTA-
TION OF THE VOLUME POT LOCATED ON
THE COIN DOOR. The audio level should
compete with other machines ‘‘on the floor’’ to
maximize play time.

Display brightness is another easy
adjustment.  The monitor assembly has
several adjustments, but the brightness
control is the only one which does not require a
“‘screwdriver’’ for rotation. Keep the bright-
ness at the correct level for appeal.

OPERATOR OPTIONS

The option switches allow you to select how
many ships per game, how many coins per
credit, and a test pattern for the Vectorbeam
monitor. The option switch is located on the
logic or game board. It is not necessary to
remove the board from the cabinet to set the
options. In fact, the option switch and audio
control can be reached easily through the coin
door opening. Table 2-1 will assist you with
your selections:
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ARMOR ATTACK OPTION SWITCHES
LOCATED ON LOGIC BOARD

AT POSITION E-2
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[ ] —=| —— JEEPS PER GAME
[ ] »| —— SEE TABLE ONE
[__] | —— CREDITS PER GAME
[ ]| —— SEE TABLE TWO
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|_ATTRACT MODE OFF:NO SOUND
[ Jo NOT USED
]~ DIAGNOSTIC — ON: NORMAL PLAY
OFF:TEST
PATTERN
TABLE ONE TABLE TWO
JEEPS CREDITS
SWITCH | SWITCH| " ppg SWITCH | SWITCH |  peg
1 2 GAME 3 4 COIN
OFF | OFF 5 oFF | ofFf | 1/,
OFF | ON 4 OFF | oN [ '/
ON | OFF 3 ON | OFF | 3/
ON ON 2 ON ON | 3/

2-2




SECTION 3

GENERAL INFORMATION
AND PERIODIC MAINTENANCE

Your Cinematronics game is designed
much the same as conventional video games.
The major exception is the use of an alternate
means of visual display the patented
Vectorbeam tm* monitoring system. However,
the game is built of the same basic building
blocks as any other video game.

The Power Supply provides all the
necessary voltages for the CPU board, audio
board, Vectorbeam monitor, and flourescent
light. As you look in the back of the cabinet, it
is located on the lower left side of the cabinet.
The power supply has two circuit breakers,
and a 3 ampere sloblo fuse. If one circuit
breaker trips, the other breaker will soon
follow. Always unplug the game before
replacing the fuse or resetting the circuit
breakers. If you need to replace the fuse use
only a 3 amp. slo-blo fuse. The power supply
also has a line voltage select switch that must
be set to match the voltage in your area. There
is also an adjustment for the +5 volt section.
DO NOT ADJUST unless you use a volt meter
and follow the procedure in Section 6. If
needed, this power supply is directly inter-
changeable with the power supplies used in
previous Cinematronics games.

The Central Processing Unit (CPU) is the
“brain’’ of the game. As you look in the back
- of the cabinet it is the large PC (printed circuit)
board on the right side. It ‘‘senses’’ when a
coin is dropped in the coin slot, operates the
coin meter, and gives credit. It then ‘‘reads’’
what is happening at the operator controls,
interprets and computes to make the game
play according to what buttons the player
pushes. It tells the Vectorbeam monitor what
to draw on the screen, and it tells the audio
board when to make the appropriate sound
effect. The CPU has a red LED (light-emitting
diode), near the Molex power plug. This LED
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normally flashes once when power is turned
on, then stays off. More on this in Section 6.

The Audio Board generates all the sound
effects for the game and powers the loud-
speaker. As you look in the back of the
cabinet, it is the smaller PC board on the right
side, just below the CPU. .

The Vectorbeam tm"* Monitor is the picture
tube and associated ‘‘Monitor Board’’. It
draws pictures on the picture tube screen
according to the instructions it receives from
the CPU. If it does not receive correct data
from the CPU, it will pop the circuit breakers.
The only operator adjustment here is the
brightness control (See Display P.C.B. Con-
nectors and Adjustments, pg. Al3. For test
purposes (e.g. to check the CPU), the Armor
Attack monitor can be replaced by any
previous Cinematronics monitor, except
Sundance.

The Vectorbeam tm* Monitor is a
completely different system from the standard
raster-type monitor. Two advantages to this
monitor are:

1. circuitry is simplified, and
2. ability to draw fine detail in the
picture far surpasses conventional
monitors, adding interest to the game.
If your monitor should need repair in the
future, the technician should be familiar with
the Vectorbeam monitor, because it is so
different from the conventional raster system.

Interconnecting Cables are of 2 types: The
Main Wiring Harness, and the Ribbon
Connectors.

The Main Wiring Harness carries power
from the power supply to the CPU, audio
board, and monitor. It connects to each unit




through the Molex plugs. The Molex plugs are
built so they can only plug in the right way.
NEVER CONNECT OR DISCONNECT THE
MOLEX POWER PLUGS UNLESS THE
GAME IS UNPLUGGED.

The Ribbon Connectors carry data to and
from the CPU. Since they can plug in two
different ways, care should be taken to plug
them in correctly. For the CPU, the ribbons
are plugged in correctly if the ribbon is
naturally directed away from the board (See
Universal Bench Test Configuration, pg. 7-3).
The ribbon at the monitor should also be
directed away from the board. (See Universal
Bench Test Configuration, pg. 7-3). The
audio board is different: the ribbon should go
up across the audio board. (See Universal
Bench Test Configuration, pg. 7-3).
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PERIODIC MAINTENANCE

’

The only Periodic Maintenance required is
an occasional cleaning. The very high voltage
used on the picture tube attracts dust that
gradually degrades picture quality. To clean:
unplug game and let sit for at least 5 minutes
to let voltages ‘‘bleed-off.”’

The monitor is mounted in the cabinet. on
brackets. Remove the top bolt from each
bracket and gently lower the monitor. Now
you can clean the face of the picture tube, and
the plexiglass cover. A mild solution of dish
detergent will clean the plexiglass without
harming the color decal. Care should be taken
to not rub the decal, as it may be brittle
with age.



SECTION 4

OPERATOR’S GUIDE TO TROUBLESHOOTING

or

How do I Figure out Which Board
to Send Out for Repair?

O.K. - this is where we get technical on you
- but don’t panic! We’ll keep this as simple as
possible so you can figure out which board to
send out for repair. For some of the steps in
this section you will need a simple VOM, and
know how to use it.

Here are two important procedures we will
refer back to in this section:

Checking the LED :

Whenever there is a problem with the
game, a good place to check first is the LED
(light-emitting diode) on the CPU board near
the Molex power plug. This LED indicates
whether most of the CPU circuit is working.
When everything works right, here’s what
happens: Power to the game is turned on, the
LED flashes on, then stays off. If the LED is
flickering or on continuously, there is a
problem with the CPU or the + 5 volt supply.
Check +5 volts on the logic board (follow
procedures in this section). If the +5is O.K.,
have CPU repaired.
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Checking the +5 Volt Supply:

To check the +5 wvolts, you need a
voltmeter. Turn power on in the game. Notice
on the upper corner of the logic board nearest
you is a little pin marked gnd. This is a great
place to put the negative probe of the
voltmeter. Near this pin in position T13 (see
CPU layout, pg. A-8) is a 20 pin IC marked
741.8377. Ignore the other numbers on this
chip. We can measure the +5 volt supply at
pin 20. Pin 20 is the bottom pin on the far side
of the chip. Put your positive probe there,
without touching any other pins, and you
should get a reading. Anything between +4.8
volts and +5.1 volts is o.k., otherwise, adjust
the voltage.

The adjustment is located on the power
supply, and it is the only screwdriver
adjustment on the power supply. Adjust
slowly WHILE READING THE VOLTAGE.
Too much voltage will destroy IC’s fast. If
voltage cannot be adjusted into the correct
range ( +4.8- + 5.1 volts), repair power supply.



The following is a guide compiled from experience. It cannot be right 100% of the time:

SYMPTOM

WHAT TO DO

Circuit breakers trip
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Unplug game. Unplug Molex power plug
from monitor and reset breakers.
Turn POWER ON.

If breakers trip: POWER OFF, see 2.
If breakers don’t trip: Coin-up game and

“play’’ it. Are all sound effects normal?
Yes - repair monitor.
No - Problem is probably in CPU or power
supply. Check LED on CPU.  Check +5
volts on CPU (see procedure) If +5 volts
is good, repair CPU.

Unplug Molex power connector from
audio board, reset breakers and turn
POWER ON.

If breakers trip: Problem is in coin meter
circuit or call factory for help.

If breakers don’t trip: Repair audio board.
POWER OFF, reconnect molex plug
to monitor.

Turn power on to see if there is a good
picture. If the picture is bad, problem is
probably in the monitor. If breakers trip:
Check LED and +5 volt supply. If LED
and + 5voltsis O.K., problem is probably
in monitor.



PART TWO

Information for Technicians



SECTION 5

VECTOR THEORY

In order to understand the basic concept
behind a vector generated display, it is
important to have a basic knowledge of
vector theory.

In the vector display system, there are no
horizontal and vertical lines (no sweep) or
sync. A line generated using a vector system
is shown in Figure 5-1.

A line is drawn by programming a begin-
ning and ending point of the line to be drawn,
and forcing the cathode beam to travel
between these two points, illuminating the
entire path on the screen of the CRT. The
angle of the line, the position of the line, and
the length of the line are determined
simultaneously, and simply, by selecting the
proper voltage levels for the beginning and
ending points of the line.

This is accomplished by the two twelve-bit
codes (words) applied to the DAC-80s on the
display board. The DAC-80 will produce a
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different voltage level at its output for each
possible combination of input bits {of which
there are 4096 possibilities for a 12 bit word.)

It is also important to remember the
function of the LF 13331 analog switch and its
output RC network. Because we are dealing
with reactive components in C101 and C201 on
the display board the charging voltages found
are non-linear by nature. (See figure 5-2).

Therefore, when a line appears on the
CRT, it is actually only part of the entire path
taken between the beginning and ending
points of the vector (C-D). The section of A-B
is chosen as the most linear portion of the
charge curve, and is illuminated.

Sections C-A and B-D are blanked at the
cathode and section A-B illuminated by
controlling IC7 (7406) on the display board.

These calculations are all performed on the
CPU logic board.
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Figure 5-1. Line using Vector System
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When a line appears on the CRT, it is actually only part (section A-B), of the entire path taken between the
beginning and ending points of the vector (section C-D). Section A-B is chosen as the most linear portion of the charge

curve, and illuminated.



SECTION 6

THEORY OF OPERATION

GENERAL DESCRIPTION

This section describes the principles of
operation of the major circuit functions of the
Cinematronics Video Game. The system’s
general functional description is followed by
detailed circuit schematics which are included
as Appendix A. The schematics used in this
manual are similar in nature to those used by
most industrial electronic firms.

A. MONITOR

The Vectorbeam tm* Monitor is unlike the
conventional TV monitor in that it displays
vectors (lines) generated from X-Y coordinates
received from the logic board. The horizontal
points are X (width) and the vertical points are
Y (height). The X and Y logic signals originate
from the logic board.

The Vectorbeam tm* Monitor circuitry is so
different from a raster scan monitor, it is
useless to try to troubleshoot it using raster
T.V. theory. The Vectorbeam tm* Monitor has
no horizontal oscillator, no vertical oscillator,
no AFC, no sync circuits,, and no video
amplifiers. How, then, does it work?

The Vectorbeam tm* Monitor can be divided
into 4 main sections: voltage regulatots;
deflection circuits; video high voltage module;
and brightness circuit (cathode drive).

There are three voltage regulators on the
monitor board: +15v, -15v, +5v. Note that
these are IC’s, not transistors. The plus and
minus 15 volt regulators supply both DAC-80’s,
the LF13331 analog switch, and the TL081 op
amps. The +5 volt regulator supplies both
DAC-80’s and the 7406 (IC7). It takes little
time and is well worthwhile to check all 3
regulator outputs every time the monitor
is serviced.
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Drawing a line requires two separate steps.

STEP 1. Digital information, in the form of a
12 bit word is applied to the input (pins 1 thru
12) of the DAC-80. Pin 1 receives the most
significant bit, and pin 12 the least significant.
The DAC-80 converts the digital word into an
analog voltage which is outputted on pin 15.
This voltage can swing between * 5 volts,
depending on the input word. The output of pin
15 then goes through a current limiting resistor
R130 to the inputs of the analog switch IC1.
(Pin 18 of the DAC-80 is an input for feedback).
Now the CPU sends out an Initial Position
pulse, closing the appropriate ‘‘switch”
(actually a J-FET), to let the analog voltage out
pin 10. C101 charges up immediately, and the
analog voltage is amplified by IC 102 and the
transistorized section Q101 thru Q111, causing
the yoke to deflect the cathode beam to where
we want the line to begin - the Initial Position.

STEP 2. Another 12 bit word is fed into the
DAC-80. This word determines where the end
of the line we are drawing will be. The DAC-80
again converts the digital word into an analog
voltage that goes out pin 15 and into the analog
switch IC1. Now the CPU sends out a Line
Drawing pulse, closing the appropriate
‘“‘switch’’ to let the analog voltage out pin 15 of
IC1. The combination of R103, R102, and
C101 has a time constant that determines how
quickly C101 can charge (or discharge) to the
new analog voltage on pin 15 of IC1. By
adjusting R102, we change the amount of time
it takes for C101 to arrive at the new analog
voltage on pin 15 of ICl. Thus R102
determines the line length in the vertical (Y)
direction. If the second (Line Drawing) analog
voltage (IC1 pin 15) is greater than the first
(Initial Position), the line will be drawn
downward. If the second voltage is smaller,
the line will be drawn upward.



In the horizontal channel, if the second
analog voltage is greater than the first, the line
will be drawn to the left.

Op-amp IC102 serves a dual purpose: It
acts as a buffer between the deflection
amplifiers and the analog switch, as well as an
‘‘edge gain’’ amplifier.

At the output of IC102, there is a resistor
diode network consisting of R105 to R110, and
D101 to D104. This resistor diode network is
used to compensate for the non-linear charac-
teristics of the CRT near the edges of the
screen. If this circuit were not used, any
object displayed on the screen would increase
in size as it moved closer to the edges of the
screen.  Potentionmeter R109 adjusts the
height of the pictures.

From the wiper of R109, the signal
proceedes to Q101, which is the first stage of
deflection amplification. Q101 to Q111 form a
typical modern direct-coupled power amplifier
with differential pair input and full comple-
mentary output. The differential pair consists
of Q101 and Q103. The base of Q103 is tied to
the amplifier output through the yoke and
R117, forming a negative feedback loop. Q101
and Q103 (differential pair) compare input
signal and amplifier output, and correct for
any differences caused by amplifier distortion
and the reactance of the yoke. Q102 is the
constant current source for the differential pair
(Q101, Q103). Bias for Q102 must be kept
steady so Q102 collector current is constant.
D105, D106 and R113 accomplish biasing. Note
D105, D106 are in parallel with the base -
emitter junction of Q102 and R113. The
voltage across Q102 B-E junction plus voltage
across R113 will equal total voltage across
D105, D106, and the two forward biased diodes
determine this voltage at 1.2 volts. Since the
voltage across the B-E junction of Q102 is 0.6
volts, that leaves 0.6 volts across R113. The
voltage across R113 is held constant, so the
current through it is constant (I=E+R) at 3
ma. Thus Q102 collector current is held
constant near 3 ma.

The output of the differential pair (Q101,
Q103) is fed into the base of Q104. Q104 is a
class A amplifier whose output feeds Q208
and Q209.

6-2

Q105 is another constant current source.
D109, D110, D111 determine the bias current
in Q108, Q109, Q110, Q111.

So the deflection signal has traveled to the
base of Q108 and Q109, the driver transistors.
If the signal happens to swing positive Q108
will turn on, turning on Q110 which drives
current thru the yoke and deflects the electron
beam down. If the signal swings negative,
Q108 and Q110 turn off, Q109 and Q111 turn
on, and the beam deflects upward.

If the signal amplitude is excessive Q110 or
Q111 (also known as the output transistors)
will conduct heavily. The excessive current
will cause voltage to develop across R120 or
R121, and Q106 or Q107 will turn on. When
this happens, the signal is removed from the
base of Q108, Q109. Q108 and Q110 or Q109
and Q111 are turned off by this action and are
protected from burning up. So Q106 and Q107
are protection transistors, and during normal
operation they are inactive.

Note that Q108, Q110 control deflection in
the lower half of the CRT screen, while Q109,
Q111 take care of the top half. In the
horizontal (X) channel Q208, Q210 control the
left half; Q209, Q211 control the right.

Because the amplifier is a direct coupled
loop, it defies ordinary signal tracing as a
means of troubleshooting. If the signal is
wrong anywhere in the amplifier, it will be
wrong throughout.

R122, R123, and C102 form a RC network,
which compensates for any counter EMF that
may develop by the expanding and collapsing
of the deflection coil’s electromagnetic field.

The video high voltage module operates
off the +25v supply and generates three
different voltages for three circuits. It
generates 16KV for the CRT ultor voltage. It
generates +400vdc for the CRT focus voltage.
And it generates + 90 volts for blanking the
cathode. The +90v is well filtered and fed
into the brightness circuit on one end of R111.




The brightness circuit controls the amount
of current going from the CRT cathode to the
phosphor screen. It does this by varying the
voltage on the CRT cathode. It also
incorporates protection circuitry to protect the
phosphors from burns. The main components
in the brightness circuit are IC7, Q1, Q2, Q3,
Q6, Q7, Q8, and R111, the brightness control.
There are only two levels of brightness used in
this system, which I will refer to as Normal and
HI. The brightness information comes from
the 74LS32 in position J2 on the logic board,
through the ribbon connector, and into IC7.
Normal intensity data enters IC7-1, and HI
intensity data enters IC7-3.

Normal intensity data then goes out IC7-2
and turns Q1 on-off. Ql acts as an on-off
switch connecting and disconnecting R7 to
ground (thru Q2). Thus, when Q1 turns on,
the CRT cathode voltage is lowered (assuming
R111 is at a normal setting) and the beam is
turned on. When Q1 turns off, CRT cathode
voltage returns to +90 volts, and the beam is
cut - off (no brightness on screen).

Hi intensity data goes out IC7-4 and turns
Q3 on-off. Q3 collector is connected to R8
(10K) in parallel with R9 (2.2K), R10 (5.6K).
When Q3 turns on there is a lower resistance
path between CRT cathode and ground than
there was when Ql turned on. Thus CRT
cathode voltage drops to a lower voltage, and
more current flows to the phosphor screen,
creating a higher brightness.

Note that when either Q1 or Q3 conducts,
the only path to ground is through Q2. If Q2 is
off, the CRT cathode voltage cannot change,
and no picture can appear. This means Q2 is a
master ON-OFF switch for the cathode beam,
and is the means through which our protection
circuits can turn the beam OFF.

The first protection circuit consists simply
of an unfiltered full-wave rectified +25 volts
from the power supply. This voltage is slightly
filtered by C10 and fed through R6 to Q2,
turning it on. When the game is unplugged,
the +25 unfiltered dies immediately and the
beam is cut off, preventing a bright spot
on the screen.

The second protection circuit consists of
Q6, Q7, and two sections of IC7. Part of this
circuit turns off the beam if the -25 volts from
the power supply is lost (breaker trips, or?). In
the absence of -25 volts, IC7-9 goes high
(pulled up via R20), and IC7-8 goes low,
pulling the base of Q2 to ground and Q2
turns off.

The other part of the circuit protects
against having the beam on too long (in case of
CPU failure, etc.). The high going pulses
coming out of IC7-2,4 that turn on Q1, Q3 also
turn on Q6 via R22, R23. Q6 amplifies and
inverts these pulses to high-going low. Pulses
then go through another inverter, so at IC7-10
they are low going high (active high). The
active highs here correspond to the times when
the beam is on, and charge up C24. If the
beam is on too long, C24 will charge up
enough to turn on Q7, making Q7 collector and
Q2 base go low and Q2 turns off. In normal
operation C24 can discharge through IC7-10
when IC7-10 goes low.

Now, a paragraph about Q8. Q8 is the path
through which IC7-2,4 receives its operating
+5volts. R19 and C23 form a time delay, so
when power is first turned on it takes a while
before Q8 turns on and +5 volts gets to
IC7-2,4. Thus, all other circuits get a chance
to stabilize before the beam is turned on.

R111 is the brightness potentiometer,

which adjusts the amplitude of the negative
pulses used for Normal and HI brightness.

B. CPU BOARD

The processor hardware can be broken down
into five basic functional blocks as shown in
Figure 6-1. The arrows indicate the possible
data flow directions between the wvarious
blocks. The ALU and Control block are the
main components of the processor while the
Memory and 1/0 blocks may be thought of as
merely peripherals. Figure 6-2 is a detailed
block diagram of the processor. The numbers
in each block correspond to the entries in
Table 6-1, which lists the IC numbers of the
main components of each functional block.
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The following is a brief description of each
block shown in Figure 6-1. The numbers
beside each functional block name are the
numbers in Figure 6-2 which correspond to a
particular function.

RAM (6)

The RAM is implemented with three
read/write static memories configured as a
256 x 12 bit block. Data can be transferred to or
from this memory via the ALU block. The
processor uses this RAM as a scratch pad.

ROM (10)

The ROM is configured as an 16K x 8 bit
block of memory. These memory locations
contain the program instructions and/or data.
It is accessed via the processor control unit.

I/019, 17, 18

The I/0 block consists of 8 output lines
implemented with a bit addressable latch, 24
input lines implemented with data selectors,
and two 12 bit registers which are connected to
the X Y display deflection circuits via
D/A convertors.

Arithmetic Unit 1,2,3.4,5

The arithmetic unit performs all the
arithmetic processing for the system. It
consists primarily of two 12 bit accumulators,
an arithmetic logic unit and wvarious data
selectors. The accumulators can function as
temporary storage registers for arithmetic
functions upon the data in the accumulators.
The data selectors are used to select the
various sources of data which will be
processed.

Control Unit (15,16,14,7,8,9,11,12,13)

The control unit is the heart of the processor.
It performs all instruction decoding operations
and generates all the necessary control signals
which the rest of the hardware requires to
function correctly.

The following is a discussion of each block
shown in Figure 6-2.
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1. Accumulator Selector

The accumulator selector consists of 3 quad
data selectors. They are used to select the
output of either the primary or secondary
accumulator for processing by various other
sections of the systems.

2 & 3 Primary and Secondary
Accumulators

The two 12 bit accumulators are
implemented with quad bidirectional shift
registers. The primary accumulator consists
of S4, P4, M4. The secondary accumulator
consists of T4, R4, N4. All data manipulation
in the processor is accomplished using these
two accumulators. All output data flows
through these registers.

4. Arithmetic Logic Unit (ALU)

The ALU is used to perform all necessary
arithmetic functions within the processor.
The ALU is implemented using three 24L.5181
(N6M6L6) function generators, three 741585
(N9,M9,19) 4 bit magnitude comparators, and
a 745182 (L4) look ahead carry generator. The
data which the ALU manipulates can come
from four different sources. The first source is
the contents of the accumulators via the
accumulator selector. The second and third
sources are the ROM and RAM data outputs
via the ALU data selector (N11, M11, L11) and
the fourth source is the external input
selector (E4, D4, C4).

5. Data Selector

The data selector is used to read datainto
the ALU from either the RAM or ROM
memory. Note that the ROM data is only 8 bits
wide while the RAM data is 12 bits wide.

6. RAM Storage

The system RAM consists of three 9101C
high speed static memory chips connected as a
256 x 12 bit block. The block is 12 bits wide in
order to allow the contents of an accumulator
to be stored. The processor uses the RAM as
temporary storage of program variables, data
pointers or any other data of a dynamic nature.



7. RAM Address Selector/Register

The output of this register is tied directly to
the address lines of the RAM. It consists of a
multiplexer which routes address data from
either the ROM or RAM locations to the RAM
address lines. The capability to use RAM data
to select RAM addresses is the basis for the
indirect addressing mode of the processor.

8. Page Selector

The page selector is used to latch the high
order 4 bits of a RAM access instructions.

9. ROM Data Register

The register is used to temporarily hold data
from the ROM during an instruction fetch.

10. ROM Memory

The ROM memory consists of the actual
memory chips plus a data selector and latch
circuit. The latch is used to improve the
memory access time during a two byte
instruction fetch by allowing one byte of the
instruction to be latched while the RAM
address lines are decoded for the other byte.
The data selector can then be used to rapidly
access both bytes of the instruction by
switching between the latch and mem-
ory outputs.

11. Instruction Register

The instruction register is a latch which
holds the current op code as read from ROM.
Its output is tied to the instruction decode
circuitry which in turn generates the necessary
signals to execute the instruction.

12. System Sequencer

The system sequencer is used to decode an
instruction op code and to generate the
appropriate timed sequence of signals which
execute the instruction. The op code is
decoded by using it as the address data to a set
of decoder ROMS. The outputs of the decoder
ROMS are then synchronized with the system
clock and used to control the various system
functional blocks.

13. Line Length Counter

The line length counter is used during the
process of drawing a vector to control the
length of a vector, by turning off the beam at a
pre-determined time after the vector is
intiated. The counter is loaded with a value
from a line length ROM and then counts up
until it overflows which in turn generates a
signal to indicate the vector has been finished.

14. Program Address Selector

This selector is used to provide the
address data to the program ROM. It selects
either the program address counter output or
the accumulator selector output and routes
this data to the ROM address lines. The
ability to use the accumulator contents as
address data allows the program to randomly
access data tables stored in the ROM or to
compute a branch address after a conditional
test.

15. Program Address Counter

This is a 12 bit counter whose output
defines the next location in ROM to be
accessed. It is normally clocked sequentially
to step through a program. However, it can be
loaded with data from the program address
register which is how the jump instructions are
implemented.

16. Program Address-Register

This register is a latch used for temporary
storage of an address which will be loaded into
the program counter during a jump instruc-
tion. The input data to this latch can come
from either the program ROM or the
scratch-pad RAM.

17. Input Selector

The input selector is used to read the state
of one of the 24 input lines into the selected
accumulator. There are 16 primary inputs and
8 secondary inputs. During an input
instruction the upper 11 bits of the accumula-
tor are set to zero while the least significant bit
reflects the state of the input line. All input
lines have pull up resistors on them so that
they will read high if they are left uncon-
nected.

B



18. Output Selector

The output selector is a bit addressable
latch used to control the 8 output lines. During
an output instruction the selected output line
is set to the complement of the least significant
bit of the accumulator. The output lines are
used to control the audio board, display
intensity and the mechanical coin counter.

19. Display Registers

The display registers are the interface
between the processor and the display driver
circuits. These registers are latches into which
the contents of the accumulators can be
stored. The outputs are tied to D/A converters
which provide the input voltage to the display
deflection amplifiers.

TABLE 6-1. BLOCK NUMBERS AND COMPONENT I.C.

1. T-2,R-2,N-2

2. S4,P4, M4

3. T-4, R4, N4

4. N-6, M-6,L-6, N-9, M-9, L-9
5. N-11, M-11, L-11

6. N-14, M-14, L-14

7. 412,112
8. H-12
9. §13

10. U-7,R-7,T-7,P-7,0-9, T-9, U-11, T-11

11. T-13

12.  A-8, G-10, F-10, G-14, F-14, E-14, D-14, C-14

13. E-6, D-6, E-8, H-8, G-8, F-8
14. S-9,R-9, P9

15. S-11, R-11, P-11

16. P-13, R-13

17. E-4,D4,C4

18. F-2

19. S-2,R-2, M2
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C. AUDIO BOARD

CIRCUIT DESCRIPTION AND TROUBLESHOOTING GUIDE

GENERAL INFORMATION

The following section describes the theory
of operation for the Armor Attack audio board.
The appendix contains block diagrams of the
audio board. The theory of operation of each
block will be described along with test
techniques to enable effective troubleshooting.

An asterik (+) to the left of a title of a

section indicates a detailed discussion that will
be used elsewhere in the section.

DEFINITIONS

TTL (Transistor - Transistor Logic) compat-
ible levels are defined as follows:

1) A TTL “‘low’’ or logic O is any voltage
less than 0.8 volts.

2) A TTL ‘*high” or logic 1 is any voltage
greater than + 2.0 volts.

3) A voltage within the range of 0.8 to 2
volts on any logic point indicates a bad part or
an open input.

VCO: Voltage Controlled Oscillator
CCA: Current Controlled Amplifier
IC: Integrated Circuit (chip)

NOTATION

A particular pin of an IC (Integrated
Circuit) is denoted in the text by first the chip
designation and then the pin number—e.g.
IC25-10 means pin 10 of IC 25.

Jumper patches W1 thru W13 are sections
of traces on the audio board designed to be
cut in order to isolate a section of circuitry for
test purposes. Be sure to cut between the two
eyelets, one round and the other square. The
orientation of these pads is the same on the
board as on the schematic diagram. Repair by
adding a short jumper wire into the holes
provided.
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DO NOT repair any traces by adding a blob

of solder at the cut. This will cause
intermittent operation.
CAUTIONS

NEVER connect pin 5 of a CA3080 (CCA)

directly to ground or any voltage other than -15
volts. Failure to observe this rule can cause
the IC to explode (also known as the plastic
pop-corn effect).

NEVER connect a TTl output to + 5 volts.
The plastic pop-corn effect applies here also.

TEST EQUIPMENT

For troubleshooting this board you
will need:

1) V.O.M.

2) logic probe -
recommended

3) several jumper wires with “‘E-Z”

4) an oscilloscope - not necessary, but
recommended

not necessary, but

TROUBLESHOOTING

All VCO outputs will measure 13 to 15 volts
AC with a VOM (volt-ohm meter).

All 555 multivibrator outputs will measure
1.5 to 3 volts AC with a VOM.

INPUT CONTROL CIRCUITRY

(refer to block diagram 1)

IC1 and IC27 are schmitt-trigger inverters
that clean up digital information arriving at
connector J2 on pins 11, 15, & 16. The CPU
board controls all sound generation by supply-
ing digital data pulses through 16 pin con-
nector J2. IC2 and IC3 latch this control
information on the board as follows—



IC2 (74LS164) is an 8-bit serial to parallel
shift register. Data in the form of a bit stream
moves from connector J2-16 through IC1 and
into pin 1 of IC2. Pin 8 receives clock pulses
from the CPU via J2-15. Each pulse causes a
single bit of data present at pin 1 to be
transfered successively down the line to
outputs A thru H. When the eight output
ports are filled, IC3 (74LS377) swings into
action. The outputs of IC2 are tied to the
inputs of IC3 (1D-8D). When IC3 receives a
load pulse on pin 11 thru connector J2-11, the
data present on each of its inputs is transferred
straight across to its outputs ports (1Q-8Q).
Now data which entered on one channel thru
connector J2-16 is available for use in the 8
channels of latch IC3.

TEST PROCEDURE

To verify proper operation of IC1, discon-
nect 16 the pin ribbon cable connector, J2 and
decrease volume. Check IC1-2 with a logic
probe, scope, or meter. It should read high or
2.4-5vDC (logic 1). Repeat for IC-11 and IC27-6.

With a test lead, ground IC1-13. The
output, 1C1-2 should now read low or (0-6.7)
vdc, logic 0. Repeat for the other two pairs of
schmitt-trigger circuits.

To verify proper operation of IC2, load all
lows into its output ports by tying IC-13 to
ground. With another test lead connected to
ground tap IC2-8 about 10 times. Output A
thru H should now all read low. At this point,
tap 1C3-11 with the ground lead. Outputs 1Q-
8Q should now all read low.

Repeat the above procedure, but remove
the ground lead from IC1-13. This should load
all highs into all the output ports. This
completes all the tests.

At this point the volume control may be
turned up. No sound should be heard.

QUICK CHECK PROCEDURE

At this point all of the sounds generated on
the audio board can be tested one at a time.
Follow the above procedure for loading all
‘ones’ into the input control latch (IC3).
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TABLE 1.

Table of Test Points for the quick check
procedure.

TABLE 1
Sound Test Ground/ Tap/
Point Open Hold
Chopper J2-14 G T
Beep J2-13 G T
Tank J2-12 G H
also IC3-19 G H
Tank Fire 1C3-2 G T
Hi Explosion 1C3-5 G T
Jeep Firing  1C3-6 G T
Lo Explosion IC3-9 G T

Using a test lead ground the test points
shown in table 1 to activate the desired sound.
Some sounds on the test point e.g. explosions.
To fully exercise the tank sound refer to it’s
troubleshooting procedure.

NOISE GENERATOR

(refer to block diagram 2)

The noise generator circuitry is composed
of IC17, a digital noise generator, a DC
blocking network C21 and R26, and a voltage
follower, IC18. Both outputs have a minimum
amplitude of 11.5V P-P, with the waveform at
IC18-6 centered about ground.

TEST PROCEDURE

Check for proper amplitude signal at
outputs (IC17-3 & IC18-6). IC18-6 will read
approximately 2.5V RMS or 11.5 Vp-p.

* TANK FIRE SOUND

(refer to block diagram 2)

This sound is activated whenever the tanks
shoot. The basic components of this circuit are
white noise, from the noise generator, a low
pass filter, a current controlled amplifier
(CCA), an envelope control circuit, and a
voltage switch.



LOW PASS FILTER

The output of the noise generator circuit is
fed into the low pass filter, R34-38, C23-24.
The filter output is then fed into the CCA
IC19-2 and 3.

CURRENT CONTROLLED AMPLIFIER (CCA)

IC19 can be imagined as an amplifier that
generates a current waveform characteristic of
the voltage appearing at pin 2. The strength
orgain of the output current (IC19-6) is
proportional to the current injected into pin 5
via R33 (refer to Fig. 1, pg. 6-16).

ENVELOPE CONTROL

R33 controls the amount of current injected
into pin 5 of the amp and the RC time constant
of R33 and C22 determines the envelope or
decay time of the output waveform.

VOLTAGE SWITCH

The circuit is turned on by switching a low
level on the base of Q2. This pulls the voltage
up to the emitter of Q3 from -3.5v to +1.9v
forward biasing Q3 and allowing it to inject
current into the CCA.

TEST PROCEDURE

With J4 disconnected from the CPU board
load all ‘ones’ into the output latch (IC3),
(refer to input control circuitry), the junction of
R27 and R28 will read about 5vdc. Grounding
this point should cause the collector of Q2 to
swing from -3.5v to almost 4.7v, the emitter of
Q2 should remain at a constant 5vdc. The
upward voltage swing on the collector of Q2
should turn on Q3 and cause it’s colllector to
rise from about -14.3 to about 5vdc. If, for any
reason the voltage switch circuit is suspect, it
may be eliminated by cutting W1 and tapping
a grounded test lead to the square pad of W1.
In either case a roar should be heard in the
speaker. If this is not the case, verify that the
noise generator is functional and that the tank
firing circuit is receiving noise at R34. If any
of the following sounds work, {see quick check
procedure) lo explosion, chopper, jeep firing,
or hi explosion, replace IC19. If none of the
above operate, perform a check of the voltage
follower circuit (see voltage follower). If the
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voltage follower is operating correctly, one of
the other CA3080’s may be shorted. To isolate
a.y of the CA3080’s whose outputs feed the
voltage follower, you may cut their output pin,
pin 6, and use a test lead to connect the output
of the CA3080 to the input of the voltage
follower circuit, 1C25-3. Don’t forget to
exercise the appropriate sound.

Using the above procedure the offending
CA3080(s) can be located easily.

VOLTAGE FOLLOWER

(refer to block diagram 1)

R90 converts the total current output of all
the CA3080’s to a voltage. Since this is a high
impedance point IC25 is used to ‘‘beef up’’
the signal on the top of R90, before feeding it
to the pot driver (IC26).

TEST PROCEDURE

If any of the following, lo explosion,
chopper, jeep firing, or hi explosion sounds,
work it’s pretty much a safe bet that IC25 is ok.
However if none of the above sounds work the
test procedure is as follows: cut IC25-3 and
apply a known good signal to 1C25-3, on the
chip itself not the board. NOISE from I1C18-6
is a good choice. Observe the output (IC25-6).
If the input control latch is set-up properly, so
that no sounds are on, the NOISE signal will
be heard in the speaker.

LO EXPLOSION

(refer to block diagram 2)

The lo explosion is heard whenever a
missile strikes a wall. The technical description
is identical to that of the tank firing sound.
The differences between the two circuits are
different component values in the low pass
filter and envelope control circuitry. These are
for a different frequency response, amplitude,
and decay time.

TEST PROCEDURE

See test procedure for tank firing sound.



CHOPPER SOUND

(refer to block diagram 3)

The chopper sound is heard whenever the
chopper appears on the screen. For a
technical description see the technical descrip-
tion on the tank firing circuit. The differences
between the two circuits are different part
values in the low pass filter and envelope
control circuitry. It should be noted that there
is no capacitor in the envelope control circuit.
This gives the chopper sound a fast attack and
decay. Also note that there is no oscillator on
the audio board for this sound. The ‘‘blade
rate’’ is controlled entirely by the CPU board.

TEST PROCEDURE

See test procedure for tank firing sound.
The only difference here is that the chopper
sound is enabled by grounding IC27-3, it is not
driven off the latch, IC3.

JEEP FIRING AND HI EXPLOSION SOUNDS

(refer to block diagram 3)

The jeep firing sound occurs whenever the
jeep shoots. The high explosion sound occurs
when a tank is struck for the second time. It
also occurs when either a jeep or the helicopter
is hit.

The technical description of these sounds is
identical to that of tank firing sound with one
major difference. These two sounds share a
common low pass filter and a CCA {IC22).

TEST PROCEDURE

See the test procedure for the tank firing
circuit. The only additional trouble shooting
step required here would be to cut both W4
and W5 when attempting to enable 1C22.
Grounding the square end of W5 should yeild
a louder noise in the speaker than when
grounding the square end of W4.

BEEP SOUND

(refer to block diagram 3)

The beeper generates the morse code
sound, which occurs at the beginning and end
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of the game. It also occurs whenever a new
jeep arrives on the screen.

The morse code sound is generated by a
gated oscillator consisting of 1C23, R81-83,
C35and C37. The CPU enables this oscillator,
a 435 cycle note, J2-13. The output of the
oscillator, a 435 cycle note, is coupled to the
summing junction via R83 and C36.

TEST PROCEDURE

With the cable removed from J2 both the
reset input IC23-4 and the output IC23-3 of the
gated oscillator should be low. Ground J2-13.
The reset input of the gated oscillator should
go high and a 435 KHz rectangular waveform
should appear at IC23-3.

TANK SOUND

(refer to block diagrams 4 and 5)

The tank sound is a composition of two
sounds, the tank motor sound and the tread
squeak sound.

The tank motor sound is generated by a
gated oscillator, several digital division cir-
cuits, a mixer and a shaping network.

The generation of the tank sound origin-
ates at the gated oscillator consisting of 1C6,
R2-3, C11 and Cl12. The CPU enables this
oscillator with a low level on J2-12. The output
of the oscillator, a pulse train with a period of
136 micro-seconds is fed to a programmable
divide by N circuit, after squaring by IC1.

" PROGRAMMARBLE DIVIDE BY N CIRCUIT

The programmable divide by N circuit
consists of IC8 and ¥4 of IC9, a nand gate.
When IC8-9 is pulses low the four bit number
on the-D, C, B and A inputs is transferred to
the outputs Q(d) thru Qfa), respectively. Since
this is an ““UP’’ counter every time the clock
input is struck with a positive transition the
outputs of the counter will increment until a
count of 15 is reached, all outputs high. At
this time the carry output IC8-15 will go high
causing the load input IC8-9 to go low. The
load input will be recognized on the next
positive transition of the clock, thereby causing
the cycle to repeat.



Note that this circuit will not function if all
inputs to the counter, TSO+ thru TS3 +, are
all high. Refer to table 2 for a listing of input
codes versus division rates.

TABLE 2

Table of frequency selection inputs v.s. output
frequency and period for the programmable
divide by N circuit.

Frequency input = 7.35 KHz, a period of 136
micro-seconds

All pins noted are IC8.

---------- inputs----------  ----------outputs----------

6 5 4 3 15

TS3+ TS2+ TS1+ TS0+ FREQUENCY PERIOD DIVISION
micro-seconds RATE

1 1 1 1 —ILLEGAL —

0 1 1 1 833Hz 1200 9

1 0 1 1 1.47KHz 680 5

1 1 0 1 2.5KHz 400 3

1 1 1 0 3.7KHz 270 2

The operation of the divide by 13 circuit
consisting of IC11 and 1/6 of IC1 is identical to
that of the divide by N circuit, the only
difference being the fixed division rate. Note
also that the output of this circuit is taken from
the Q(d) and not the carry output.

IC10 is utilized as a divide by 16 circuit.
Note that, whereas the outputs of both IC8 and
IC11 change on the positive transition of the
clock, this output IC10-6 alternates only on the
negative edges of it’s clock, IC8-1.

The outputs of both the divide by 16 and
the divide by 13 circuits are mixed at IC9-9, 10.
The mixer output IC9-8 is fed to IC10-13 where
it is divided by two. This last division by two
insures that the waveform fed to the shaping
network is always a squarewave.

The shaping network consisting of R6, R7,
C13 and C14 preforms a bandpass function on
the motor sound before it is sent to the
summing junction of the preamp.
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TANK TREAD SQUEAK

(refer to block diagram 5)

The tank tread squeak is generated by a
gated binary counter, ‘‘wired nor’’ function,
several low leakage switches, a summing and
filter network, VCO, bipolar to TTL converter,
a gated octive adder and a pair of inverters.

The gated binary counter, IC13, is enabled
by the compliment of the TANK EN+ signal.
It’s clock input IC13-13 is fed by the output of
the divide by 16 circuit, IC10-6, in the tank
motor sound. Only the divide by 16, IC13-8,
and divide by 8 outputs, IC13-9 are used.

Both outputs drive three Low Leakage
Switches, (LLS). Two of these are driven
directly. The last enabled via a ‘‘wired nor”
function consisting of two open collector
inverters IC7-5, 6, 10 and 11. The output of
the “‘wired nor’’ function is low IC7-6 and 10,
if either of its inputs IC7-5 or 11 is high.

LOW LEAKAGE SWITCH

The first Low Leakage Switch (LLS) is
composed of Q14, Q15 and R95 thru R99. With
IC13-8 high the base of Q14 rests near +5
volts. Due to lack of base of Q14 is cut-off,
causing it’s collector voltage to drop to
-3.5volts. Q15 now sees a severe reverse bias
and responds with almost an ideal open circuit
collector to emitter.

The first LLS is enabled by a low on the
divide by 16 output of the gated binary
counter, IC13-8. When IC13-8 goes low the
base of Q14 drops to about 4.3 volts, turning it
on, and causing the collector to rise to 4.7
volts. Q15 responds to this forward base drive
by grounding it’s collector.

The three Low Leakage Switches drive the
VCO IC15-5 via a summing and filtering
network composed of R19 thru R23 and C18.
This network of passavie components converts
the on and off states of the three Low Leakage
Switches to a single time varying analog signal.

This analog signal at the top of C18 is
injected into IC15-5, the control voltage pin of
the VCO. As the control voltage ramps
between + 12vdc and + 14vdc the squarewave



output of the VCO will ramp down in
frequency from 27khz to 23khz. The output of
the VCO (IC15-3) is then fed into the
Peak-Peak to TTL converter. A 5v p-p
squarewave enters the ciock input of the Gated
Octave Adder IC13. The outputs are then
added together and sent on to the summing
junction. The sound is enabled by bringing
IC13-2 to a low level.

TEST PROCEDURE

To troubleshoot the tank sounds load all
ones into the output latch IC3, refer to Input
Control Circuitry.

The programmable divide by N circuit may
be checked by grounding the inputs IC8-3
through 6 singularly. Refer to table 2 for
correct frequency readings on the out-
put IC8-15.

Ground IC27-13 and IC3-19. Using table 3
and an oscilloscope, verify the timing of all the
digital division circuitry in the tank motor
sound and the gated binary counter in the
tread sweep circuit. Both the input, IC10-13
and the output, IC10-11 of the divide by two
circuit posses considerable *‘jitter’’, activity is
observed at these points they are probably ok.

Table 3
Table of frequency and period readings for
the tank sounds.

TEST SETUP: IC8-4, 5 and 6 high, IC8-3 low,
J2-12 low.

IC PIN PERIOD FREQUENCY
6 3 136 micro-sec. 7.35KHz.

8 2 136 micro-sec. 7.35KHz.

8 15 270 micro-sec. 3.7KHz.

11 11 3.5 milli-sec. 285Hz.

11 15 3.5 milli-sec. 285Hz.

13 8 70 milli-sec. 14Hz.

13 9 35 milli-sec. 28Hz.

7 6 70 milli-sec. 14Hz.
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The operation of the Low Leakage Switches
may be verified as follows; ground IC27-13 and
IC3-19. Remove all other grounds that may be
attached. The bases of the pnp transistors,
Q14 for example, should be swinging between
4.3 and 5 volts, small but ok. The collector of
the same transistor should pulse from almost
5 volts down to -3.5 volts. If a ’'scope is
available check the output of the pnp transistor,
it should go from a bit above ground to at least
8 volts. If a 'scope isn’t handy and the pnp
transistor is suspect, cut the troubleshooting
jumper, W11 in this case, and temporarily
install a resistor, 2K to 20K, between +15
volts and the round pad of the jumper. Short
the pnp transistor base to collector. Using a
VOM meter the collector of the pnp transistor.
It should read +15 volts. Ground driver
circuit, IC13-8 in this case. Anything above
0.3 volts at the collector indicates a bad
npn transistor.

To check the VCO, peak to peak to TTL
converter and gated octave adder, remove the
ground from IC27-13. Ground IC13-2. Using
table 4 and a ’scope, check the outputs of the
VCO and the gated octave adder.

Table 4

Table of frequency and period readings for the
tank squeak sound.

TEAT SETUP: IC27-13 high.

IC PIN PERIOD FREQUENCY
(micro- (KHz)
seconds)

15 3 42 23.8

13 3 84 12

13 4 168 5.95

15 5 336 2.97



OUTPUT AMPLIFIER

(refer to block diagram 1)

The output amplifier section consists a pre-
amp and volume pot driver IC26 (TL081), main
driver amp IC24 (TLO81) and speaker drive
transistors Q12 and Q13.

IC26 drives the external volume pot located
on the coin door and its associated cable. If
little or no volume is heard, meter the pot
wires between J1-8 and J1-3. The resistance
should vary as the pot is rotated. If the audio
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is at maximum volume regardless of the pot
position, suspect an open lead between ground
and the pot lead connected to connector J1-1.

The final drive is a non-inverting amplifier
circuit containing IC24, Q12 and Q13. Observe
the waveform at the speaker wire which is the
emitter junction of Q12 and Q13. If the upper
half of any sound waveform appears clipped,
suspect Q12. For the lower half, Q13 is the
suspect. For no audio meter Q12 and Q13 out
of circuit and look for burned resistors R122
and R124. Also check diodes D6 and D7
at this time.
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INPUT CONTROL CIRCUITRY
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LOW PASS FILTER
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TANK MOTOR SOUND

BAND PASS
< 2 NETWORK >
IC 10 ! R6,R7 To
ci4,c13 SUMMING
JUNCTION
(BLOCK
DIAGRAM
MIXER ONE)
141C9
DIVIDE
13 BY 16
3 +~16 | CLOCK
Ic 1 ——»J >
1/41IC 1 Icn T0
BLOCK
A DIAGRAM
FIVE
TS(0-3)+
FROM
BLOCK
TA » DIAGRAM
ENr\i"( GATED ONE ——»
OSCILLATOR =N
—_— > IC6 IC 8
FROM R2,R3 \ 1/4109
BLOCK c1,C12
DIAGRAM
ONE

BLOCK DIAGRAM FOUR

6-20



GATED TO
VCoO BIPOLAR OCTAVE SUMMING
1C 15 o ADDER JUNCTION
—> ———»| 1C13 >
R 11 C%’:VDESRTD%R R14 —RI18 BLOCK
199, c18,C19
C15,C17 R4.R12.R13.C16 3 DIAGRAM
EN ONE
A A
SUMMING AND FILTER NETWORK
R19-R23,C18
LLS LLS LLS
Q14,Q15 Q16,Q17 Q18,Q19
WIRED
“NOR”
FUNCTION
DIVIDE IC7
BY 16
CLOCK
FROM +16 ~8
BLOCK
DIAGRAM 1c13 IC7
FOUR GATED
» > BINARY
COUNTER
EN
TANK EN +
BLOCK DIAGRAM FIVE
1IC27-12
IC7

6-21



SECTION 7

TROUBLESHOOTING

UNIVERSAL BENCH TEST

CONFIGURATION

The components depicted in figure A repre-
sent the integral elements and interconnects
necessary to effectively bench test the Cine-
matronics vector display video game system.
The configuration is universal in that the game
logic board A, display assembly B, and the
power supply D are consistent from game to
game. Audio board C varies in design for each
new game though maintaining the pinout of its
input power molex plug. Player control ribbon
cable 3 terminates at the player control panel
elements of each game (i.e. Joystick, Fire &
Thrust buttons, Coin Acceptor Mechanism,
etc.)

POWER INTERCONNECTS

The power supply D provides all voltages
necessary for game operation.

Logic board drive is +5 volts * 5% applied to
pin 10 of the input power molex plug, & ground
enters the logic board thru pin4 topins 1, 5, and
6. The logic board will free run in the game
attract mode with proper power applied.

The audio board accepts +25 volts on pin4
and -25 volts applied thru pin 6 to pin 8. Ground
enters pin 7 and is trace connected to speaker
return pin 5. Pin 9 accepts +5 volts DC.

Power for the display is + 25 volts thru pin
6 of its molex plug to pin 5 and -25 volts on pin 8.
The CRT filament voltage of 6.3 V.A.C. enters
the display electronics through pins 1 & 7 via a
twisted pair of wires from the supply. A full
wave rectified, unfiltered spot Kill level of
approximately +25 volts is applied to pin 14. The
assembly is grounded thru pin 15 to pin 12.

7-1

SYSTEM TEST CONSIDERATIONS

As previously mentioned, the logic board A
will free run in the particular game attract mode
solely with +5 volt applied. Ribbon cables 1 & 2
are output lines and can be removed without
affecting the free-run mode. Ribbon cable 3 is
an input line and can also be removed for test
purposes while free running.

The audio board C can be effectively diag-
nosed with proper power applied and a
speaker. The logic board generates most
sounds by grounding various control lines
through ribbon cable 2. The cable can be re-
moved and game sounds can be generated by
tying these lines low temporarily with a jumper
wire. Refer to the appropriate audio board sche-
matic and theory of operation section.

The display assembly cannot be powered up
without data cable 1 from the logic board con-
nected. With the cable open or improper data
being fed from the logic board, the circuit
breakers CB1 & CB2 on the power supply will
trip indicating aload in excess of 3a being drawn
from the +25 and -25 volt lines. Testing of the
monitor requires afunctional logic board. While
troubleshooting a no display condition, it is
recommended to remove the 8 pin molded
female plug from the neck of the CRT to pro-
tect the phosphor on the tube face from being
burned by a high intensity spot.

TEST EQUIPMENT

For most test purposes, a wideband oscillo-
scope and a digital or analog multi-meter is ade-
quate. Also, a tri-level logic probe for verifying
the presence of digital information is recom-
mended.

Testing and troubleshooting of the logic
board is the least straightforward aspect of
bench test. However, Cinematronics has



developed a logic board exerciser to be used in
conjunction with a signature analyser that
allows effective troubleshooting & repair with a
minimum knowledge of microprocessor theory
and operation. The exerciser puts a 4 bit alpha-
numeric code on each IC leg of each chip on the
CPU board which then can be probed & read
with the signature analyser to verify proper
operation. Contact the customer service de-
partment at Cinematronics for details.
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TEST PROCEDURES

The first step in effective bench testing is to
review the system theory of operation included
in the manual. Discussed are principles from
the mathematical concept of vector systems to
the actual hardware techniques employed in
generating a vector video game display.

For specific troubleshooting procedures,
refer to the symptom-remedy diagnostic chart
included in the manual.



MONITOR ASSEMBLY
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B L
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MONITOR PROBLEMS

Here is a systematic guide to trouble
shooting a monitor that blows breakers.
Monitor must be connected to a good CPU.
Check for burned components. The first
thing we want to do is be able to power up the
monitor without blowing breakers - then do
trouble shooting.

POWER OFF. Unplug yoke from monitor
board. Unplug socket from CRT. POWER ON.

If breakers blow: POWER OFF. See 1.

If breakers hold: Check outputs of -15v, +15v,
and +5v regulators. Output must be within
+ 0.5 volt tolerance.

A. Use O-scope to check deflection circuits
for proper signal. 1mv/div time base is a good
scope setting. Between DAC-80 output and
input of Q101 or Q201, signal amplitude is
about + 3 volts peak. DC component should
be less than *200 mv. Too much DC
component will trip breakers. If signal into
Q101/Q201 is good, problem is in transistor-
ized deflection amps. With yoke disconnected,
a good amp will put out an odd looking
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‘“‘square wave’’, swinging between + 25 volts.
To check a bad deflection amp, check all
transistors. Look for burned R118, R119, R113,
R117 or R218, R219, R213, R217. RIl15,
R116, R120, R121 may open with no burn
marks. For test purposes, protection
transistors Q106, Q107, Q206, Q207 may be
removed from the circuit and amplifier can be
powered up. Always replace protection
transistors before returning monitor to
normal service.

1. POWER OFF. Unplug heat sink wiring
harnesses from monitor board. POWER ON.
Breakers blow: POWER OFF See 2.

Breakers hold: one or more of Q110, Q111,
Q210, Q211 are shorted. Damage elsewhere is
likely. Follow procedure at A.

2. Problem is most likely Video High
Voltage module. Unplug from board and
POWER ON. Breakers hold: replace or repair
Video power supply. Breakers blow: Maybe a
shorted tantalum capacitor. Or call us.



TABLE 7-1. TROUBLESHOOTING GUIDE

PROBLEM

PROBABLE SOLUTIONS

No Picture

Narrow Line on Display

Half Picture

Listen for audible “clatter” from the deflection yoke on the CRT neck. If
the clatter is present, deflection circuitry is working and the problem is in
the intensity circuit.

No high voltage.

If game audio is present, the CPU board is functional and the problem s
in the monitor. If the audio is distorted or absent, the CPU board is sus-
pect. If CPU board is equipped with red led near the input power plug,
verify that it flashes once when power is applied and remains off there-
after. If no LED, verify that C8 pin 6 is constantly low with a voltmeter.

Check the neck of the CRT for a glowing filament. If there is no glow,
check the brown & black twisted pair of the CRT plug for 6.3 volts AC.

Be sure all connections to the CPU board and monitor are firmly seated.

Connect a scope to the yellow wire leading to the CRT connector. Set
brightness full clockwise. There should be an 80-100 volt DC base with

pulses dropping down to a 40 volt level. If no pulses, probe IC7 pin
4 with a scope and observe data pulses. If present, check Q2 & Q3 with
an ohmeter or transistor tester.

Check cathode of D5 for a full wave rectified, unfiltered voltage signal
floating at +25 volts.

Check seating of CRT plug. Remove and probe with scope to verify
presence of proper signals.

Check IC1.
Check for open yoke windings with ohmeter.
Check for bad solder & crimp connections to yoke wires.

Verify continuity between display board and heat sunk power transis-
tors Q110, Q210, Q111 and Q211.

Check Q110, Q210, Q111, Q211 with ohmeter or transistor tester.
Inspect solder connections on circuit board molex connector socket
pins.

Left Half: Check Q206, 208, 210
Right Half: Check Q207, 209, 211
Top Half: Check Q107, 109, 111
Bottom Half: Check Q106, 108, 110

75




TABLE 7-1. TROUBLESHOOTING GUIDE (Continued)

PROBLEM

PROBABLE SOLUTIONS

No Brightness Control

Picture on Display dJitters

Suspect High Voltage
too high/too low

Dotted Display

No Audio

Check solder connections on heat sink molex plugs J3 & J4.

Check diodes CR109, 110, 111
Check diodes CR209, 210, 211

Check transistors Q105, Q205
Check resistors R116, R216.

Check intensity pot R111 for open wiper or internal short.
Check for open capacitor C17.
Check for bad solder connections to R111.

Replace analog switch IC1.

Check size pots R109 and R209 for wiper noise by turning briskly while
observing the screen. Readjust for proper screen size.

Check for bad solder connections on R109 & R209.
Check DAC IC101 & IC201 for bad solder connections. ;.

Insure that all molex connectors are properly seated.

An accurate High Voltage meter will read close to 16KV if high voltage
is good. Self-contained HV meters vary widely in accuracy. If +90
and + 400 volts out of high voltage supply are good, chances are 16KV
is good. If +90 or +400 volts are bad, repair or replace high
voltage supply.

Check IC-7 pins 2, 4.

Verify proper operation of IC1.

Check for proper +25 and -25 volts DC.

Check operation of DAC’s IC101 and 1C201.

On logic board, check I 8 pin 2 for pulses. Verify presence at analog
switch.

Check for open speaker coil.
Check transistors 2N6292 and 2N6107 and nearby output components
on audio board with ohmeter or transistor checker.

Check 7815 and 7915 outputs.
Check for open wiper on volume control mounted on inside of coin door.
Refer to audio board theory of operation and troubleshooting guide.

Replace F2 on logic board.
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TABLE 7-1. TROUBLESHOOTING GUIDE (Continued)

PROBLEM

PROBABLE SOLUTIONS

Coin Counter
is Inoperative

Gives No Credits

Player Control Button(s)
Inoperative

Check 2N6292 transistor on logic board with ohmeter or transistor
tester. Verify proper operation of A4 by grounding A4 pin 1. Coin
counter should click.

Disconnect coin counter molex connector. Measure DC voltage on red
wire. Meter should read +25 volts DC.

Tie E4 pin 12 to ground. If credits fail to appear, replace E4. If credits
appear, disconnect logic board ribbon connector J3. Measure +5 volts
on A4 pins 1 & 5. If missing, replace pull up resistor pack C2.

Alternately ground A4 pins 1 & 5. If credits appear, problem is in
switches on coin door. Verify proper coin door microswitch operation.

Reconnect J3. Observe A4 pins 3 & 6 alternately while depressing micro-
switch lever on coin mechanism. Pins 3 & 6 should change states.
Replace A4.

Replace F2 (74L5259) on logic board.

Refer to player control schematic in APPENDIX.
Vefify with ohmeter proper closure of player control leaf blade switches.

Remove J3 connector. Measure +5voltson D4 - 1, 2, 3, 4, 12, 13, 14, 15.
If missing, replace D4. Replace pull up resistor pack D2.

Measure +5 volts on C4 - 1, 2, 3, 4, 12, 13, 14, 15. If missing, replace C4.
Replace pull up resistor pack C2

Coin up a game and, with J3 disconnected, ground aforementioned pins
on C4 & D4. If display responds problem is in continuity from J3 to
player control switches.
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SECTION 8
SUGGESTED PARTS FOR STOCK

The following parts fail most frequently:

MONITOR

LF13331 — Analog switch
2N5876 — PNP output transistor
2N5878 — NPN output transistor
2N5320 — PNP driver transistor
2N5322 — NPN driver transistor

7406 — IC inverter package

2N5550 — NPN transistor 140 volt BVceo

7805 — +5volt regulator IC

7815 — +15volt regulator IC

7915 — -15 volt regulator IC
CPU____

741.5259/DM8334 — IC 8 bit latch

741832 — ICor gate

DROM1 — IC PROM

20101 A2 — ICRAM256 x4
AUDIO

2N6107 — PNP output transistor

2N6292 — NPN output transistor

TLO081/LF351 — IC op-amp

CA3080 — IC transconduct.

7415377 — IC octal D flip-flop (also used in CPU)

The following parts don’t fail frequently, but
are not readily available local electronic
- supply houses:

MONITOR

DAC-80 — digital to analog converter
CPU

Masked ROMS — set of four contain game program
D ROMS (1-6) — custom made for CPU
2518181 — ALU



SECTION 8
PARTS LIST

OVERALL ASSEMBLY

10-11215-01
ITEM | CINEMATRONICS MFGR.

NO. PART NO. DESCRIPTION PART NO. QTY.
1 38-11145-01 Cabinet Assembly 1
2 38-11208-01 Control Panel Assembly 1
3 38-10642-01 | Circuit Panel Assembly 1

(CPU and Audio Boards) 1
4 38-10633-01 Monitor Assembly (Display Board) 1
5 38-10895-01 Power Supply Assembly 1

6 72-11211-01 Operators Manual

CABINET ASSEMBLY
38-11145-01

1 32-10889-01 Cabinet 1
2 20-10871-01 Coin Box 1
3 20-10872-01 Coin Box Cover 1
4 20-10864-01 Coin Box Handle 1
5 20-10862-01 Coin Box Tongue BKT. 1
6 38-10897-01 Coin Door Assembly 1
7 38-10891-01 Coin Meter/Vol. Cntl. Assy. 1
8 20-10865-01 Cover Plate 1
9 22-10953-01 Display Shield 1
10 37-10893-01 Interlock Switch 1
11 20-10863-01 Interlock Switch BRKT. 1
12 20-10866-01 Rail, Left 1
13 20-10867-01 Rail, Right 1
14 20-10879-01 Retainer, Plexiglass 2
15 20-10530-01 Grill, Speaker 1
16 71-10834-01 Speaker 1
17 21-10831-01 Bezel, CRT 1
18 21-11203-02 CRT Plexiglass (Screened) 1
19 21-11202-02 Upper Plexiglass (Screened) 1
20 22-11199-01 Decal, Side left 1
22-11200-01 right 1
21 26-10588-01 Fixture, Florescent Lamp 1
22 01-10505-01 Florescent Lamp 1
23 87-10877-01 Main Wire Harness 1
24 22-10542-01 Label, Patent Notice 1
25 22-10543-01 Label, Safety GND Notice 1
26 22-10544-01 Label, Unit Wired For: 1
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CINEMATRONICS

MFGR.

ITEM PART NO. DESCRIPTION PART NO QTY
28 25-10561-01 Wire Nuts 2
29 34-10903-01 Flat Braid 3/16”’ 20ft.
30 35-10618-01 Terminal, Ring Tongue (Braid) 8
31 25-10554-01 Carriage Bolt CN BX [3/16°-114” 4

plated
32 25-10552-01 Carriage Bolt SPK,P.S.,CNDR|3/16-11,” 10
Blk Ox
33 25-10553-01 Carriage Bolt CNTL PNL |3/16°-2” 2
Blk Ox
34 25-10551-01 Carriage Bolt MNTR |3/16”-14" 4
Blk Ox
35 25-10909-01 Carriage Bolt CN BX TNG|3/167’-34" 1
Blk Ox
36 25-10558-01 Hex Nut 10-24 17
37 25-10560-01 Wing Nut 10-24 4
38 25-10566-01 Wood Screw Bx Dr #8-5/8 " BlkOx| 19
39 25-10568-01 Washer, Flat #10-1/2”° 6
40 25-10569-01 Washer, Flat #10-1” 2
41 25-10572-01 Washer, Lock #10Int. Th. 20
CONTROL PANEL ASSEMBLY
38-11208-01
1 32-11201-01 Control Panel, Wood 1
2 21-11106-02 Instruction Panel, Plex (Screened) 1
3 37-10623-01 Switch W/Mounting BRKT| WICO#15- 10
0499-01
4 37-10624-01 Button Assembly, Long WICO#15- 10
0405-01
5 25-10559-01 Pal Nut WICO#19- 10
0254-01
6 20-10879-01 Retainer, Player Control 1
7 80-10840-01 Distribution P.C.B. 1
8 41-10645-01 Connector, Insulat. Displ. PCB 26 pin 1
9 87-10846-03 Ribbon Cable 26 wire 1
10 41-10646-01 Molex, Wafer Fric. Lock 3 cir. 09-65-1031 1
11 25-10578-01 Swage Spacer V4"’ 2
12 25-10567-01 Wood screw #6-1’" Blk. Ox Box Dr. 2
13 25-10566-01 Wood Screw #8-5/8"’ Blk. Ox. Box Dr. 3
14 87-10876-01 Switch Wire Harness Assembly 1
15 37-10957-01 Leaf Switch Replacement WICO#15-
0677-01
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CINEMATRONICS

MFGR.

ITEM Spraiing DESCRIPTION PART NO QTY
CIRCUIT PANEL ASSEMBLY
38-10642-01
1 20-10525-01 Mounting Plate 1
2 38-11142-01 CPUP.C.B. Assembly 1
3 38-11141-01 Audio P.C.B. Assembly 1
4 87-10847-01 Ribbon Cable 16 pin 1
5 87-10848-01 Ribbon Cable 34 pin 1
6 25-10571-01 #6 Lock Washer Int. Th. 9
7 25-10563-01 6-32-12"° M.S. Rd. Hd. PH. 9
MONITOR ASSEMBLY
38-10633-01

1 90-10860-01 CRT 197 19VARP4 1
2 38-10631-01 Deflection Yoke Amplifier 1
3 38-10958-01 Monitor Assembly Test Ref
4 38-10637-01 Yoke Assembly 1
5 82-10841-01 Keltron Video Power Supply 1
6 25-10583-01 Spring, CRT 1
7 20-10869-01 Mounting Bracket LH 1
8 20-10870-01 Mounting Bracket RH 1
9 38-10628-01 Display P.C.B. Assembly 1
10 25-10562-01 4-40-1/2”’ M.S. Pan Hd. PH. 3
11 25-10563-01 6-32-12’° M.S. Pan Hd. PH. 3
12 25-10571-01 #6 Lock Washer INT. TH. 3
13 25-10557-01 6-32 Hex Nut 3
14 25-10564-01 #6-1/2”> S.M.S. Hex Hd. 16
15 25-10568-01 #10-12’" Wahser 4
16 25-10569-01 #10-1"" Washer 4
17 25-10565-01 #10-12’' S.M.S. Hex Hd. 4
18 20-10528-01 Chassis 1
19 38-10632-01 CRT Socket Assembly Ref
20 21-11108-01 Overlay, Plastic (CRT) 1
21 44-10715-01 Analog Switch 1
22 22-10545-01 1

Label, Factory Adjust Only
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ITEM | CINEMATRONICS DESCRIPTION p XRFTGIEO QTY
CRT SOCKET ASSEMBLY
38-10632-01
1 36-10622-01 CRT Socket 1
2 63-10804-01 Capacitor .05mf 1600VDC Sprague 2
16PS-S50
3 25-10582-01 Heat Shrink Tubing (clear) AR
4 35-11205-01 Ring Tongue Terminal 22 GA 1
5 25-10564-01 #6-12"" S M.S. Hex Hd. 1
6 25-10579-01 TY RAP T-18R 2
7 34-10608-02 Wire 18 AWG 9”’ 2
DEFLECTION YOKE AMPLIFIER

38-10631-01
1 20-10522-01 Heat Sink 2107-A 2
2 66-10822-01 Transistor 2N5876 2
3 66-10823-01 Transistor 2N5878 2
4 87-10873-01 Heat Sink Harness Long 1
5 87-10874-01 Heat Sink Harness Short 1
6 22-10546-01 Label, Warning 1
7 45-10719-01 Washer, MICA Greaseless 4
8 25-10563-01 6-32-1’" Rd. Hd. Ph. M.S. 3

YOKE ASSEMBLY

38-10637-01
1 40-10644-01 Yoke, Broy 746 1
2 35-10615-01 Molex, Female Pins 02-09-1118 3
3 35-10614-01 Molex, Male Pins 02-09-2118 1
4 41-10657-01 Molex, Receptacle 6 Cir. 03-09-1063 1

POWER SUPPLY ASSEMBLY

38-10895-01
1 82-10842-** Power Supply 1
82-10842-40 National Power Technology 2
82-10842-20 CONDOR 2
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CINEMATRONICS

MFGR.

ITEM PART NO. DESCRIPTION PART NO. QTY
MAIN WIRE HARNESS ASSEMBLY
87-10877-01
1 41-10883-01 Molex Receptacle 3 Cir. 03-09-1038 2
2 41-10658-01 Molex Receptacle 4 Cir. 03-09-1042 1
3 41-10649-02 Molex Receptacle 9 Cir. 03-09-1093 1
4 41-10647-01 Molex Receptacle 12 Cir. 03-09-1122 2
5 41-10648-01 Molex Plug 15 Cir. 03-09-2153 1
6 35-10615-01 Molex Femal Socket 02-09-1118 21
7 35-10614-01 Molex Male Pin 02-09-2118 21
8 35-10617-01 Terminal, Female QK DSCT 2
9 25-10579-01 TY RAPS T-18R 23
10 25-10580-01 TY RAPS W/Eyelet 63/4 6
11 Wire Ret
12 87-10845-01 A.C. Cord Ref
13 35-10614-01 Terminal, Molex Male Pin 02-09-2118 3
COIN SWITCH HARNESS ASSEMBLY
87-10876-01
1 41-10650-01 Molex, Connector W/Lock 3 Cir. 09-50-3031 1
2 35-10880-01 Molex, Female Crimp Terminal 08-50-0106 3
3 35-10617-01 Terminal, Female Quick Disconnect .187-.032 6
4. Wire 5 Pcs. Ref
5 25-10579-01 Tie Wraps T-18R 8
COIN METER/VOL. CONTROL ASY.
38-10891-01
1 20-10868-11 Bracket, Coin Meter/Vol. 1
2 38-10960-01 Coin Meter Assembly 1
3 38-10961-01 Volume Control Harness Assembly 1
4 25-10562-01 #4-40-1/2"" M.S. Rd. Hd. Ph. 2
5 25-10556-01 HEX Nut 4-40 2
6 25-10570-01 Washer, Lock #4 2
COIN METER ASSEMBLY
38-10960-01
1 29-10590-01 Coin Meter 1
2 65-10812-01 Diode 1N4003 1
3 35-10615-01 Molex, Female Pin 02-09-1118 2
4 41-10659-01 Molex, Plug 3 Cir. 03-09-2038 1
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CINEMATRONICS

MEFGR.

VOLUME CONTROL HARN. ASY.
38-10961-01
1 51-10722-01 Pot. 10K 1
2 41-10659-01 Molex Plug 3 Cir. 03-09-2038 1
3 35-10615-01 Molex Female Socket 02-09-1118 2
4 35-10614-01 Molex Male Pin 02-09-2118 1
5 25-10579-01 TY RAPS T-18R 3
6 Wire Ref
7 26-10589-01 Knob 1
COIN DOOR ASSEMBLY
38-10897-01
1 20-10896-01 Coin Door 1
2 20-10868-01 Bracket, Coin Meter/Volume 1
3 25-10905-01 Cable Clamps 3/16”’ 5
4 87-10876-01 Wire Harness, Coin Switch
5 87-10955-01 Wire Harness, Volume Control
6 25-10556-01 Hex Nut 4-40 3
7 25-10570-01 Washer, Lock Int. Th. #4 3
8 25-10563-01 6-32-1/2”’ Rd. Hd. Ph. M.S. 2
9 25-10571-01 #6 Lock Washer Int. Th. 2
10 25-10557-01 6-32 Hex Nut 2
11 22-10899-01 Decal 1
SWITCH WIRE HARNESS ASY.
87-10876-01
1 Wire List Ref
2 25-10579-01 TY RAPS T-18R 7
CPU P.C.B. ASSEMBLY
38-11142-01
REF. DES.
1 44-10676-01 [.C. ALU L6, M6, N6 2518181 3
2 44-10677-01 [.C. NAND Gate A4, Al10, B4, J6 74L.S00 4
3 44-10678-01 [.C. NOR Gate A6, D10, H8, K4 741502 4
4 44-10679-01 [.C. Hex Inverter B6, E12, I8 741504 3
5 44-10680-01 [.C. AND Gate C10, 16 741508 1
6 44-10681-01 1.C. NAND Gate B12,F4,12 74L.S10 3
7 44-10682-01 [.C. NOR Gate Cl12,D12, F6 741527 3

8-7




ITEM

r

CINEMATRONICS MFGR.

NG, EMATRO! DESCRIPTION REF. DES. pARTNO. | QTY.
8 44-10683-01 1.C. OR Gate Al2, B10, J2, K2 741532 4
9 44-10684-01 [.C. Quad D Latch T9, U9 741575 2
10 44-10685-01 I.C. Mag Comparator L9, M9, N9 741585 3
11 44-10686-01 I.C. Exclusive OR J8 741.586 1
12 44-10687-01 [.C. Dual J-K Flip Flop A8, B2, B8, C8, 7415107 7

G4, G8, J10
13 44-10688-01 I.C. 1 of 8 Data Selectors C4,D4, E4,F10 7415151 4
14 44-10689-01 I.C. Quad Data Selector L11, M11, N11, 74158157 8
P9, R9, 89, T11,
U11
15 44-10690-01 [.C. Binary Counter Cé6, D6, E6, E10, 741.5163 9
F8, 114, P11, R11,
S11
16 44-10691-01 I.C. 8 Bit Shift Regist Hé6 7415164 1
17 44-10692-01 I.C. 4 Bit Shift Regist G10, H12, N4, M4 741.5194 9
P4, P13, R4, $4,
T4
18 44-10693-01 | I.C. Tri-State Quad N2, R2, T2 741.5257 3
19 44-10694-01 | I1.C. 8 Bit Latch F2 7415259/ 1
DM8334
20 44-10695-01 | I.C. Quad 2-Input Multi. 112, J12 741.5298 2
21 44-10696-01 | 1.C. Octal D Flip Flop M2, P2, R13, S2, 741.8377 6
$13,T13
22 44-10697-01 I.C. Dual 4 Bit Counter H4, 14 741.5393 2
23 44-10698-01 I.C. NAND Gate A2, 110 74500 2
24 44-10699-01 [.C. NOR Gate H14 74502 1
25 44-10700-01 I.C. Hex Inverter 12,02 74504 2
26 44-10701-01 I.C. AND Gate Al4 74508 1
27 44-10703-01 I.C. OR Gate B14, H10 74532 2
28 44-10704-01 [.C. Dual J-K Flip Flop G2, H2 745113 2
29 44-10705-01 I.C. Quad 2 to 1 Data Sel. Gl4 745158 1
30 44-10706-01 I.C. Look Ahead Carry L4 745182 1
31 44-10671-01 I.C. Dual 4 in NOR Gate F12 7425 1
32 44-10675-01 [.C. Quad Comp. Output J4 74265 1
33 44-10702-01 I.C. Triple 3 in NAND G12 74510 1
34 44-10667-01 1.C. RAM 256x4 L14,M14,N14 2101A2 3
35 44-10707-01 [.C. PROMDROM1 F14 2085 1
36 44-10708-01 [.C. PROM DROM 2 El4 2086 1
37 44-10709-01 [.C. PROM DROM 3 D14 2087 1
38 44-10710-01 [.C. PROM DROM 4 Cl4 2088 1
39 44-10711-01 I.C. PROM DROM 5 E8 2089 1
40 44-10712-01 [.C. PROM DROM6 J14 2090 1
41 38-11210-01 I.C. E-PROM 2732 4
42
43 37-10625-01 7 Pole Dip Switch E2 1
44 69-10833-01 Crystal 20 MHz L1 1
45 65-10811-01 Diode CR1, CR2 1N914B 2
46 66-10816-01 Transistor Q2,Q3 2N3904 2
47 66-10825-01 Transistor Q1 2N6292 1
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ITEM | CINEMATRONICS MFGR.
NO. PART NO. DESCRIPTION REF. DES. PART NO. QTY.
48 63-10783-01 | Cap Disk .02mf 50V C1-C58 58
49 63-10785-01 | Cap Disk 680pf 100V C59 1
50 63-10808-01 | Cap Tant Dip 3.3mf 35V Cc62 1
51 63-10810-01 | Cap Tant Dip 22mf 35V 0} 1
52 53-10731-01 | Resistor, 330 ohm Y4W 5%C R2,R3 2
53 53-10732-01 ! Resistor, 470 ohm YaW 5%C R5 1
54 53-10734-01 | Resistor, 1K ochm Y4aW 5%C R1, R4, Re6, 12
R7, R8, R9,
R10, R11,
R17, R18,
, R19, R20
55 53-10738-01 | Resistor 2.2K ohm Y4aW5%C| Rl15 1
56 53-10746-01 | Resistor 10K ochm YaW 5%C R13, R16 2
57 53-10753-01 | Resistor 30K ochm Y/4aW 5%C R12 1
58 53-10762-01 | Resistor 560K ohm 1/4W 5%C| R14 1
59 53-10779-01 | Resistor Dip Pak 1K C2,D2 2
60 35-10616-01 | Test Points 6
61 41-10655-01 | Molex, Wafercon 12 Cir J1 09-18-5127 1
62 41-10652-01 | Male Header PCB 16 Pin Jd 1
63 41-10653-01 | Male Header PCB 26 Pin J3 1
64 41-10654-01 | Male Header PCB 34 Pin J2 1
65 34-10612-06 | Jumpers, D8, U14 2
66 36-10619-01 | Socket, Dip 14 Pin F6 1
67 36-10620-01 | Socket, Dip 16 Pin D8, F14, Ul4 3
68 36-10621-01 | Socket, Dip 24 Pin L6, M6, N6, 7
P7,R7,T7,U7
69 80-10837-01 Printed Circuit Board 1
70 53-10726-01 | Resistor, 100 ohm YaW 5%C | R21 1
71 65-10814-01 |[L.E.D. 1
DISPLAY P.C.B. ASY.
38-10628-01
1 53-10723-01 Resistor, 15 ohm Y4W 5%C R11, R215 2
2 53-10724-01 Resistor 33 ohm /aW 5%C R116, R216 2
3 53-10725-01 Resistor, 47 ohm Y4W 5%C R108, R130, 6
R131, R210,
R230, R231
4 53-10726-01 Resistor, 100 ohm aW 5%C R110, R117, 4
R208, R217
5 53-10729-01 Resistor, 200 ohm /aW 5%C R113, R213 2
6 53-10731-01 Resistor, 330 ohm YaW 5%C R207 1
7 53-10732-01 Resistor, 470 ohm Y4W 5%C R1, R2, R4, 5
R5, R19
8 53-10733-01 | Resistor, 820 ohm /4aW 5%C R130, R230, 4
R112, R212
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ITEM | CINEMATRONICS MFGR.

o SN TROT DESCRIPTION REF. DES. PARTNO. | QTY.
9 53-10734-01 | Resistor 1K ohm ¥/4aW 5%C R20, R24 2
10 53-10736-01 Resistor, 1.8K ohm 1/4W 5% R104 1
11 53-10738-01 | Resistor, 2.2K ohm ¥aW 5%C R9, R204 2
12 53-10740-01 Resistor, 3K ohm YaW 5%C R105, 107, 205 3
13 53-10744-01 | Resistor, 5.6K ohm VaW 5%C  R10, R206 2
14 53-10746-01 Resistor, 10K ohm 1/4W 5%C | R6, R22, R23, 5

R26, R106
15 53-10758-01 Resistor, 68K ohm /aW 5%C| R25 1
16 53-10766-01 Resistor, 47ohm 1/2W 5%C R118, R119, 4
R218, R219
17 53-10767-01 |Resistor, 2.2K ohm oW 5%C| R21 1
18 53-10768-01 |Resistor, 8.2K ohm 12W 5%C| R111, R114, 4
R211, R214
19 53-10769-01 |[Resistor, 10K ohm Y2W 5%C | R3 1
20 53-10770-01 | Resistor, 2.7 ohm 1W 5%C R124-R129, 12
R224-R229
21 53-10771-01 [ Resistor, 360 ohm 1W 5%C R123, R223 2
22 53-10772-01 | Resistor, 10K ohm 1W 5%C R7, R8 2
23 53-10773-01 |Resistor, 100 ohm 2W 5%C R27 1
24 53-10774-01 |Resistor, .18 ohm 3W 5%C R120, R121, 4
R220, R221
25 53-10776-01 Resistor, MF R101 1
1.43K ohm V/aW 1%
26 53-10777-01 |Resistor, R201 1
B 2.1K ohm 1aW 1% MF
27 53-10778-01 |Resistor, R103, R203 2
; 10K ohm ¥aW 1% MF
28 51-10720-01 |Trimpot, 100 ohm R109, R209 2
29 51-10721-01 |Trimpot, 5K ohm R102, R202 2
30 65-10811-01 |Diode D17, D19, D20 |1N914 B 11
D101-D104,
D201-D204
31 65-10812-01 |Diode D3, D4, D5, 1N4003 31
D12, D13,
D15, D16,D18
D105-D115,
D205-D215
32 44-10669-01 [.C. Hex Inverter O.C. IC7 7406 1
33 44-10672-01 |1.C. Regulator +5V IC8 7805 1
34 44-10673-01 | [.C. Regulator +15V IC4 7815 1
35 44-10674-01 [.C. Regulator -15V IC6 7915 1
36 44-10718-01 [.C.OP. AMP. 1C102, 202 TLO81P/LF351 2
37 44-10714-01 [.C. Digitial Analog Con 1C 101, 201 2
38 66-10815-01 | Transistor Q105, Q106, 2N2102 4
Q205, Q206
39 66-10816-01 | Transistor Q2, Q7,Q8 2N3904 3
40 66-10817-01 | Transistor Q107, Q207 2N3906 2

8-10




ITEM | CINEMATRONICS MFGR.
NO. PART NO. DESCRIPTION REF. DES. PART NO. QTY.
41 66-10818-01 Transistor Q6, Q101, 2N5210 7
Q102, Q103,
Q201,202,203
42 66-10819-01 Transistor Q108, Q208 2N5320 2
43 66-10820-01 Transistor Q104, Q109, 2N5322 4
Q204, Q209
44 66-10821-01 Transistor Q1, Q3 2N5550 2
45 63-10781-01 Cap Disk .005mf 50V C8, C9 2
46 63-10784-01 Cap Disk .1mf 50V C24, C27, 6
C103, C104,
C203, C204
47 63-10786-01 Cap Disk .1mf 100V C102, C202 2
48 63-10799-01 Cap Film .33mf 35V C1 1
49 63-10802-01 Cap Polycarb .022mf 200V C101, Cc201 2
50 63-10805-01 Cap Dip Tant .47mf 35V C25 1
51 63-10806-01 Cap Dip Tant 1mf 35V C12,C13 2
52 63-10807-01 Cap Dip Tant 2.2mf 35V C4, C10, C15, 5
C23, C105
53 63-10809-01 | Cap Dip Tant4.7mf 35V C26 1
54 63-10790-01 Cap Elect 47mf 50V C205, C207 2
55 36-10620-01 Socket 16 Pin 1
56 35-10613-01 Molex, Male Pin Sold Tail 02-09-2134 8
57 41-10660-01 Molex, Receptacle 15 Cir J2 03-09-1152 1
58 41-10661-01 Molex, Wafercon 6 Cir J5 09-18-5061 1
59 41-10662-01 Molex, Wafercon 6 Cir J3 09-18-5062 1
60 41-10663-01 Molex, Wafercon 6 Cir J4,J6 K 09-18-5069 2
61 41-10654-01 Male Header PCB 34 Pin J1 1
62 80-10902-01 Printed Circuit Board 1
63 01-10506-01 Neon Lamp Lt1,Lt2 NE-2 2
64
65 51-10722-01 10K Pot. R11 JAINO56103UA] 1
66 20-10523-01 Heat Sink Thermalloy 22030 B 6
67 20-10524-01 Heat Sink Thermalloy 6045 B 1
68 Wire Ref
AUDIO P.C.B. ASSEMBLY
38-11141-01
1 20-10520-01 Heat Sink, Therm o 6071B 4
2 | 201052101 | Heat Sink, Therm Refer To |gp728 2
3 23-10548-01 Thermal Compound DOW 340
4 25.10556-01 | Hex Nut Assembly | o 6
5 25-10570-01 Lockwasher i 7 | #4 Internal 6
6 25-10974-01 Machine Screw Drawmgs 4-40-3/8PNHDPH 6
7 41-10652-01 Header, 16 Pin 609-1622 M 1
8 41-10656-01 Conn, Molex 9 Cir 09-18-5094 1
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ITEM | CINEMATRONICS MFGR.
NO R DESCRIPTION REF. DES. PART NO. | QTY.
9 44-10669-01 | IC 7406 1
10 44-10670-01 | IC 7414 2
11 44-10673-01 | IC 7815-C 1
12 44-10674-01 | IC 7915-C 1
13 44-10677-01 | IC 741500 1
14 44-10690-01 | IC 741.5163 2
15 44-10691-01 | IC 741.5164 1
16 44-10696-01 | I1C 741.8377 1
17 44-10697-01 | IC 741.5393 2
18 44-10713-01 | IC CA3080E 4
19 44-10716-01 | IC LM555 2
20 44-10717-01 | IC AMI 52688 1
21 44-10718-01 | IC TLOS1P 4
22 44-10913-01 | IC LM566 1
23 53-10727-01 | Resistor, YaW 5% C 150 OHM 2
24 53-10734-01 | Resistor, YaW 5% C 1K OHM 10
25 53-10737-01 | Resistor, /aW 5% C 2K OHM 3
26 53-10739-01 | Resistor, YaW 5% C » 2 7K OHM 13
27 53-10743-01 | Resistor, YaW 5% C Refer To | 47k onMm 8
28 53-10745-01 | Resistor, YaW 5% C 8.2K OHM 3
29 53-10746-01 | Resistor, YaW 5% C Assembly }SK OHII:A/I 2
30 53-10747-01 | Resistor, Y4aW 5% C : »» | 12K OH 9
31 53-10748-01 | Resistor, YaW 5% C Drawings’” | {25 oiim 1
32 53-10749-01 | Resistor, YaW 5% C 20K OHM 4
33 53-10750-01 | Resistor, YaW 5% C 22K OHM 6
34 53-10751-01 | Resistor, VaW 5% C 24K OHM 1
35 53-10753-01 | Resistor, YaW 5% C 30K OHM 2
36 53-10754-01 | Resistor, VaW 5% C 39K OHM 8
37 53-10755-01 Resistor, 1/4W 5% C 43K OHM 1
38 53-10756-01 | Resistor, YaW 5% C 47K OHM 1
39 53-10759-01 | Resistor, YaW 5% C 82K OHM 1
40 53-10760-01 Resistor, Y/4W 5% C 330K OHM 1
4] 53-10764-01 Resistor, aW 5% C 1M 1
42 53-10765-01 Resistor, /aW 5% C 1.5M OHM 2
43 53-10917-01 | Resistor, YaW 5% C 620 OHM 2
44 53-10918-01 | Resistor, YaW 5% C 2.4K OHM 3
45 53-10922-01 | Resistor, YaW 5% C 7.5K OHM 1
46 53-10923-01 | Resistor, VaW 5% C 18K OHM 1
47 53-10926-01 | Resistor, YaW 5% C 51K OHM 1
48 53-10928-01 | Resistor, /aW 5% C 100K OHM 1
49 53-10932-01 | Resistor, YaW 5% C 240K OHM 2
50 53-10936-01 | Resistor, YaW 5% C 390K OHM 3
51 53-11102-01 Resistor, 5W 5% C .51 OHM 2
52 53-11129-01 | Resistor, YaW 5% C 680 OHM 2
53 53-11130-01 | Resistor, Y4W 5% C 750 OHM 4
54 53-11131-01 | Resistor, YaW 5% C 1.3K OHM 2
55 53-11132-01 | Resistor, YaW 5% C 3.6K OHM 1
56 53-11133-01 | Resistor, /4W 5% C 16K OHM 1
57 53-11134-01 | Resistor, YaW 5% C 150K OHM 1
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ITEM

CINEMATRONICS

MFGR.

NO. PART NO. DESCRIPTION REF. DES. PART NO QTY.
58 53-11135-01 Resistor, 14W 5% C 220K OHM 1
59 53-11136-01 Resistor, 14W 5% C 430K OHM 1
60 53-11137-01 Resistor, 1/4W 5% C 750K OHM 1
61 53-11138-01 Resistor, 14W 5% C 910K OHM 2
62 63-10780-01 Capacitor, Disk 470PF 50V 3
63 63-10781-01 Capacitor, Disk .005MF 50V 1
64 63-10782-01 Capacitor, Disk .01MF 50V 2
65 63-10784-01 Capacitor, Disk .1MF 50V 24
66 63-10796-01 Capacitor, Film .047MF 35V 5
67 63-10799-01 Capacitor, Film 6 .33MF 35V 1
68 | 63-10940-01 | Capacitor, Disk Refer To | jo1mr sov 1
69 63-10941-01 Capacitor, Elect Rad 2.2MF 35V 2
70 63-10942-01 Capacitor, Elect Rad Assembly 3.3MF 35V 1
71 63-10944-01 Capacitor, Elect Rad Drawings” 100MF 35V 1
72 63-10946-01 Capacitor, Film .0047MF 100V| 2
73 63-10948-01 Capacitor, Film AMF 100V 5
74 63-10949-01 Capacitor, Film 22MF 35V 4
75 63-10951-01 Capacitor, Film 47MF 100V 1
76 63-10952-01 Capacitor, Film .68MF 100V 1
77 63-11127-01 Capacitor, Film 1.0MF 50V 1
78 63-11128-01 Capacitor, Film 22MF 50V 5
79 65-10811-01 Diode 1N914B 2
80 65-10812-01 Diode 1N4003 Plast 6
81 66-10816-01 Transistor 2N3904 4
82 66-10817-01 Transistor | 2N3906 13
83 66-10824-01 Transistor 2N6107 1
84 66-10825-01 Transistor 2N6292 1
85 80-11140-01 P.C. Board
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Assembly Drawings
Schematics
and
Wiring Diagrams



W 0N W

= e
NN R W N = O

TABLE OF CONTENTS

ASSEMBLY DRAWINGS

SCHEMATICS
AND
WIRING DIAGRAMS

CABINET DRAWING

MAIN WIRE HARNESS ASY. TABLE

POWER SUPPLY PINOUT ILLUSTRATION

CONDOR POWER SUPPLY SCHEMATIC

NATIONAL POWER TECHNOLOGY POWER SUPPLY SCHEMATIC
PLAYER CONTROL AND COIN MECHANISM WIRING DIAGRAM
CPU BOARD SCHEMATIC

CPU BOARD MAJOR COMPONENT DRAWING

CPU BOARD ILLUSTRATION

. DISPLAY BOARD SCHEMATIC

. DISPLAY BOARD ASSEMBLY DRAWING

. MONITOR ASSEMBLY DIAGRAM

. DISPLAY BOARD CONNECTORS AND ADJUSTMENTS DRAWING
. HEAT SINK ILLUSTRATION

. HEAT SINK ASSEMBLY

. AUDIO BOARD SCHEMATIC

. AUDIO BOARD ASSEMBLY DRAWING



L |

e |

1340 | 133K I 1N3a aa6a] @u 1
31vIS | .NQILIZCOlG
Q|10-68801-24 uwm
o ono| w5 | on vason] 3335 S5ty
5Ma 31¥2S_LON 06, HSINI
L3NIavo = e

. _oma

ONI lﬁU_IDE(:wZ—O ENE N
3uva AR NMYHG e

§¥8Lonaty Tetatha

T
uow3 Larous

L 8

QIH03dS ISIMHIHLO SSIINNM :SZLON

v
XX-2v804-8€
_ \ Alddns
Q]\ ¥3mod 10—~ bl —8¢
I ayvos o01any
o~ L0-1480L-02
™ 10-96804-02
o X08 NI0d oo
8 : 10~ 2t —8¢ \ o5
i
10-29804-02 guvog 21907
3InoNoOL
| X08 NI02
M|
— » -
10~ 2021 -8¢ Fe—ee e
A1aNassy
HOLINOW 10~ 802l ~8%
A8W3ssY
o) 13NYd TOYLNOD 10-0€501-02
10-26801-8¢ YIAY 1 N
O Alawassy cl\\\\\\\\\\\mqum%
10-ve8ol-is r QDO ° HOLIMS N
H3INVIdS ¥30T3LNI
> o =
/o-ovwo_-mm
L L A1BNISSY
dWY1 LN32$38N074
10-6880L-2€
13INIBYD LHoMMdN
a
o
SOINOHLYININID 3Q NOIL¥ZIHOHLNY
NaL i MWL 03 Lnansiso
HO 933N0QH4IN 3@ QL LON
o o S vRANS 20
Fision e 5 INARS00 HhL
NOLLJIEOS3A ABYL3IH4OHd
SNOISIAZY ~{‘||L
1 g L ; 2

T £2r0y 1200 SN

Al



1

21 | L1THS | maar 3000| T m..v;(@vu £ g
10-LL80\-2L .2, 21795] ;NO1L23T04d Q23S ISIMHIHLO SSIINN SILON m
A on_omo) wma [on 1300m| uitadzss ssumuanio 'ONUSWL MAL4VY YV IUIM QIISIML HOA NIAID SHIONIT 't |*
. OMa 21VDS 1ON QQ HSINI AON IYIM HUIM 3AYW NOLLIANNOD SIHL ~ N/M 2 m
AGSY  SGINYVH mﬂ__wwﬁs s lnosssr Tovieas 1DANNODSIQ SIS IWW3d -add ¢ |V
ozozs 11va| :woN3 153roud QD4 LBIT HUM aNI UINVILS FIVNIWNEL T
EEENONE SIINOHIVININID e B ERpTTRC
aslen i3 £ is Nmvuo viuaivw
FCIPE : ¥ovg] 1gH | Gv-§H
TUN 1045 33W o MOTI3A| 9-Zrt | PLgH
S+ 43 " 39NWIO| bZH | Er-EH
onNd N/M HWOD~3H WG -6 S H
e Sl cran P e oS T OND| Zv [FWA3d] BT [Vhing E-9n | ZeH —
ONO1 %6 ERL] 1—-2H | NuD-6H IV Q3SN LON MW-€H
ad 3 Ae/qy| €-2H[O'N-8H eH Q3sn LoN Oi-8H
a4 94 [13h/31al W18-6H [WOD-8H] HO0 TY A LN G3asN LoN e
" 3ne| gyn| cun | wsoreo-co $2- 43y " am&| gen | 8-H
qaisime Fvw Q3d| EeH| 2-LM LH WAL 43 " 3LIMM| S-2H | L§H
434 3vagd NIAYD [ 1-#H | (-LH 3INNT0A GZ+ 434 Iwnad Q3”| LM | 9-¢H
Q3sn 10N 21-9H aasn 10N G-cH a8
Q3sN ION 1-9H a3sn 1ON ¥-¢H | §512-60-%0
S+ 43y ERIZNER] ONVHO| O1-2H | 01-9H Q3ISn LON C-€H X3jow
a3sn 10N b-9H 0351 10N , z-eH EH
G3sn 10N 91 IVASY 43d IYAId NMOB9| P2n| t-en | AV 1dSta
G360 ION L9n aND| 95 " 8t [iMANG]| -9 | 21ZH
Q35N 10N 9-9H an®! zg v gt | Wov@[  L-vH | \-TH ~
aND 338 FRLa T 3AAne] 2EH | G-9H Y T “u B1 | Wovig| SL-2H | ti-2H e
ano_ '33d YW | 1M/ya] 21-2n | ¥-9H um.m.%mon& S+l o¢g M &1 | 39NYE0l 091 | OL-2n
FETETY PR ERLIEE] 22 | NmMowa| ¢Sk | €-9H H o+ 2sS " 22 |39NVO| b¥H | b2H
aasn LON 2-9H ? S+! z2g " 22 | 3onve0! €rer | b-2u
0350 LoN \-gH 1901 sZ-| 2S » 22 AMB! 9| g-ZH
EED] ERELS NMOUE| ¢-9H| €-GH weoigo-c0 s2-| 2o " 8l Ima | 8- | 8-2H
0350 10N Z-5H - 52t| +S " z Q3v] v L2H
‘434 YW Q3d| p-vH | 1-60 [43LIWNOD st 2e " 1) q3y| 9-eh| L-2H 0}
Gt a3y ¥ FONVHO| b-2H | b-PH TNiniodsl Z2e u T2 | MOMIA P1-gH [ 3-2H
INON | €¢ " 22 | 3na| <-LH| 9-pH QAET-IN o " 22 | BAMM] L-SH | SZH | 5oy -c0-co
YEREED y wovig| u2H| L-vH ¥3d \-Q3L5ML " 22 | NMO¥S[ 1-EH | p-zH X 30w
S2- -43W " anal 9-2H| 9-vH 9¢ | 3w @\ [ A19/qu[ON-8H | e-ZH r i3]
¥ 310N 335 12 O 22 WOV WIUVIAG] G-H BLIHM LM~6H| 2ZH Ad44NS
sc " 23 Q34| -SH | ¥¥H |ccoi0-20 N33UO|[NYO-6H| 1-ZH| Y3IMOd
V.IMN+ ‘434 " aad! L-ZH | ¥bH X30W a3sn LON P-IH | 2voi-60-€0
INTWOA| << " 22 g3y} T-LH | €-PH PH A3 ION [ xaew
310N 235 'L |3WWI3| 22 | N3WO|uInvads] Z-vH o1any WNIM3d Y o " 8l | aLiuM] dWvi| Z-lH| AddNG
INMOA [ g | 3w 22 | N33W9| 4-LH | bH g3isiml L..<§ g1 Yovigl dWvil 1ttt H3IMOd
SUYVYWIM |HLONIT| Nid "OMY | HOW0O| OL WOM S [YOLIINNCD SHUYWIY [HIONTY NIid | OMY (dO103| OL WO 4 | HOLIINNGT
1617 JHIM 1S17 3YiMm
R
SINOUIYNINID 10 20:1~.¢01»%1_ Q
NILLIYUM ANOHLIM Q310N891HASIO
YO0 032NQ0Yd3IY I8 OL 1ON
SI ONY "INI SOINOYLIYRINID 40
gmlw _ “ ALlY3IdOYd JHL St ANIWND0Q SHHL
arouady | | NOLLAINOS30 [A3d AHYLZIHAOUd
SNOISIAIY
T ¢ £ 14



I | 4 € v
/40 / 133us 1 AN30} 300 _w@x =3 2
U :37VIS| 'NOILD3roud m
C0-44801-22 )34 Q3141034 ISIMEIHLO SSIINNM 'SILON ¢
on oua| Sid [ou 1:oom| iRt ssmsni
v Qo\%vw\kbmuﬂ LNOY 7 [DMa 31v0s LON 0a wunzo wmmouwwwm m
QQQ\\\ W\ wgg 566 . ~3> HYHS 17 J(mxm
31414 D [T RO S LT 'PED 2INBAT LINTID INII aWYE v
T o S
omze oni (EEINEEICE NN (7= 1 80 2NV LINDBID IV INVE G
ol 13 3lva v iAR zz«%kN IVIHI LY
T 350 3N anes NG
“38n= 3N e N
— YW UDX ASS T oz | 2r-ir
IVEOLIA NG+ 78 | 1110
NG+ A0 | Or1r
ASH oz | 6-r
AG2- ma | e |\
ANS2+ 934 | Lir |G
IS S IMOA 4O LOR (5S2) 1N LodS rag | 9 |Ng
d SHL Wo OFMILA Sy ErPIr HIOF MEG ] 920 | 6 g
SIOLIINOD ATddNS SIMO ane MED | TINAD | BT
/777 ANINL e | -0 |\J
& = D17 2NAXL ZRERS
OND SISEVHD | 134/NaD | -l
NN | 210700 2| o Yig
PENT INIXL E2EES VLVD 20LD3MYOD I
| 2eo? 2WIXL] O3 | E€-2r > wn...
=977 IWIXL ex0 | z-zr
EEGE AN CEEER 7
NOLOMAT | 30700 321M[ON Yicd P
VLVT 2OLO3NVNOD 27
J 0
P OROXOKO),
OO0 @v DOOO
\
NI
SOINOULYWINID 30 NOILYZIHOHLNY D
D NILLiHM LNOHLIM A3LNBIYLSIO
40 Q3JNAQHdIY 3R OL LOWN
_ $1 ONY 'ONI SJOINOUYULYW3NID 40
L AlH3IdOUd IHL SI LNIWNDOAO SiHL
| o3rcdadv | mavo | NOJMDSI0 (A AHVL3IHdOUd
f SNOISIAZY

1

v



1 z _ £ v i s | 9 | L L 8
J % ) t33ns H
A4103dS ISIMHIHLO SSFTNN 'STION m.
_-3osi SR ¢
NOILVH3dO OVA GIl ¥9d4 135 D)1YW3HDS t
2, .
J— MY Rz
woten 13 Wy v
NOWWOD WILGAS
® 1y [€00eN s 'S
W'
@A 9 2\ §2| 19| + ANNOYY
me HLdVE /SISSVHD
Z A9 pAn] 2008 IN /
Mozz ollo AGH > £LYD
® A #0009 | + L
9 279 MZ U2 o0 aw SYA 0g7
o IVA Gl
G+ S+ onl +n  [o4 o't 8098 _ RS Ir
| ul et |et ¥ 8y 3V IR ERE
IYVLIOA aNv
I m _ asn4 1o3MH00 il g
WO4 SISEVHD T
SSO9NY
Lo AL ME Sl g _ KddNS ¥IMOd
g e &Y S+ NO 3UON 335 L4
A F B — O\ D
NXIINY OVAGI1 5
oz COOPNI
vor B Y || oot @ T | |
€1y _Q@l_
g | e caricl L
a)
\,_,\_ _ oo VA O%€ te
O Mm2Z2Uy _ 2 <
S —IW— Sl I M
IVAE D N Lom 99
a3
_ v
ShL 2l
292 _ \/
® 0 © ®
§e- "¢y s 1OvSNI 10VG NI
M, 0Ly £ L by D YD COObN! |
AGE ASS %D 5
Zux.dwiu #ooee | L 4+ [ #oose _
Y
@ MZ, T OLY
ot AV oL > If_\ 25 nwﬂyz_ _ <
AGE AGE 1OPSNY 2
MEZ, V0L o089 0089 YD LD
o2 + + 10+GNI | S
® ~— o1y 20
ta2 MZ/ oLy — Ll
- o WV —— A a
TN LOdS M7, v oLy MT/, TOLY
\ .
. v SONOMIYINID 45 NOITYZINOHLOY
Nak b houita 931 nalBisIa
HO GF20QOHdIN I8 oL L1OM
o ane ot SOMOHLYAINID 30
Elu3dous 4 51 INAND00 S1HL
QINOUIIY _’w:a w NOILAIHIS3Q [r@wm__ AHY131HdOHd
SNOISIATY I
1 £ | ¥ ¥ 5 9 L 8

A-4



|

_ v

v

A5

v
L 40 | 133HS AN3A) 3009 @ £+ 3
2 “37v0S| INOILDITOHd . M
Y 12P-29RN -] 17 Q3141034S ISIMUIHLO SSIINN :SILON |3
‘A3Y ‘ON SMmd| o9mdad | oN 1300w QIAHIIIS ISIMHIHLO)| b4
SSIATINN IONVYHITI0L 3
AddNG HINMOL '5Ma 37v0S 1ON 0Q (HSINIA m
ADOMIONHOZEL ¥3MOTH 9
\._<z o_\rzqz FUIL DMa 31vd [AQYddY ISYITIH
02026 . 31va| (HYNI 103roHd
CrEERe VIl SOINOHLIVWINID STNIST D
uoley 43 ILvd 18 NMvdd IVIHI LYW
s
B
MG ¥ S0
o 20 < |
VATS Wy & |1
. . |
¥ ree= °_° 1 8
ve'zao Mz oLy AGE ASE |
2 470089 | 40050 i
82 P
Aol + +
! ik Ly | =T 7R
. Oaibt |
Mzf Ty hsg ASE (3]
b1 40085 | 47008 — ! T
. a3 23 ozipN I |
Mz) ‘oLl + + . "
& T T ™ | gl T L ey
2 o o + + — o > 3
GTF v ) ¢
f M2/ Mmzh mz/, -
vE ‘182 2oL oty vacs iootHi i@ W/M.[N
IEY ol Ga
AERGT S wovn || e
2l (') | H £
N . ~ 2 rl_ 1
METLR + 1 % ir
o b6z |
A% Ja < B Gl
2 00PNI voze 47022 1 ey g _
oidD 23 PO aal €24 wz 9]
g = _
Ci o— € N_d oM A |
2 e ASH | 30
2 AW000'SH [{ @
25> 0SLYW i
6 + €30
vS AG+ vore | woos [T ash
'Y= €4 it D)
Ul
e 2 A7) ezdiL _
i ) 2B | c
! GS0ENZ " j
| ™ X |
——=  voez Z2r
Ry I
L

A

NOWLdI40$30
SNOISIA3Y

*GILVHOJHOINI ADOTONHIIL
IMOG TYNOILYN 40 NOLLVZINOHLNY
NILLINM LAOHLIM GILNAINLSIC
MO QRINAONLAN 3T OL 40N
A90TONHIIL ¥IMOJ TYNOLLYVN 40
AL¥D L B AN SIHL
AUYLIIHAOMdD

1

L4



1 V 4 v € ﬁ 14
L0 1 . = .
,u_o 133HS | - IN3qt 300D s w@ﬂom% e 5
T 20-60211-2L) 55 . NuIY Q313103dS ISIMHIHLO SSIINN 'STLON |
A3Y S5 <oz omal| Oma | ON T13a0W aw_m%_ﬂa%mww-_‘duwumm e i :
VLY JOWNY , v R
WY MW SNINIM OMad 37v0S LON 0d ‘HSINI4 2
< im&h«f,odm/z —W_OU \m\hﬁ\ax ”>0xarq\.\mﬂ\mmmr s OMWOJU >J¢<<.QOZ _ .qm w<
TOYLINOY MIAVId 3uis omalr \ﬂw\\ = & 4 NISO ATYWHON oz
ozoze . aiva| :uoN3 th‘_.o\Ra ) < _
SEEEONE SOINOUIVININID ST » <
uole3 (3 alva tm;m NMYHT VB3 LY - _
td A |
L TS o Movia T GNOOYD | e
Dz suvas - < —
MIIN YWY O =avae _ i
YOO NIOD : oj A
NO QILNNOW G= +
SIAHILIMS NIOD 5 =S ! 0
U =
T 2S5 [ o
d S - 9 g g
LHOY 1431 G373 - = =
ILAM T Sid -2 0
13VLS AVED Y vid - e 0
H3IAY A ~ L
—» S 13708 | 2id e m 2
l_lo ERE T~ T %z 4
g A
nﬁ Cfmo& A
. O 098 o090 S o oqld . S S S &9 — 8y F
S
| T | T T | T ] 539 | I
1437 | LHOW | Q¥vmaod| 3wia | L¥VLS || L4E LHOWY  Q¥wMEo4 34 7 Ld A
2 INd\d O—=
ELNY NG YFAvd { °9d - c
N333D 7 &d - v _
Y g W—
NXSRRETN N vd Tk
] N ~ -
OML ¥3AV SoNveo O &g > ®
ET Y 24 | S
NMOBL Y td |- Ot
f g W
DEELRYENEN T ] ' .
q MIIA BV ~ TINVE "OVLNDD ¥ d - Somouswmani> 50 womvzrony | (]
N3LLIEM LNDOHLIM G3LNBIHLSIC
A 93INNOTHILINI 40 G30Nn00Hd3IY 38 OL LON
_’ —y 7’ S| OGNV 'ONI SOINOYLVYWINID 40
Al¥3d0dd 3HL SI LNIFAND0A SIHL
Q3AONddY | 3Iva | NOLLJIHOSIA [A3y AHVLIIYdOYd
SNOISIAZY
I Z 4 3 v



I | 4 3 v v S 9 | L 8
146 ) 13345 1 N30 3000] .!31@. T «
a SIS | NOLLIM O w
: 7| 20- 2vi01-24],9¢ 031419345 ISIMEIHLO SSTINN :STLON (&
AR ‘OM_oama] oma | ON 1300M| nuﬁa.ﬂ,uuuw-..dnuﬁ.w (24 51) 66257 o ]
IR o P e as m vecoma |8
ORIV OLLVWHIE NZD (Rl Voo
AAOWII X 9 avy) oma| 0o A0y sevi
&z z
ozoze 2uva] :WON3 L53roud
eVl sonouvwanNIo [l . A
oy T AT o wos | y
(2757 X-quiKH
o
Y ING. UL
W I3 TN LD 0000 SIOYING. LD pc s SLAIN/
L S Ve ey 151$ 76/ FOYINTD
XIHOIHT o] & L) A
n <
(e g +=5q \7 i 22578
it g | usim g | ; 6906 2d6¥ gl
X5 Gy Iy . bl A
8zcy
4 HWS MU S5
L7
1¢71) dwos
(Loe) i1 g 1 q
T
(£02) 93 D—
NBeH - Yl
POST0/ ;
HHSN 225V e
a7 2 g L b s i
HIAH O ..oza\_? o %m:co - ' ;o SN
e J g \M 77 ’ R —
. 4337044 “ g g 2 T
e ZHEEE (1ve) ) 7 I '
21 | ;362 &anp %s1 Yt g \e\it%w\tn&wc 161574, B —rpp—! s L €~
‘ LMY oL A A \J|4«||...v S
£1GHL | tWe9e » ir s/ T pAMA— 7T, \/ A
Zrinr o n|.|nw a1 57
21514 | bo b 294 WN—— T
_Jd @Rl AN L v 3 TE — 0 LS
IR AMA———
ZIN, )
7
o PO I e .
T W T
|z
S dHO® 2
1
(58/) ¢
L . |
Uit ﬁ\ ~A—] !M
M i [t
/ » - 5 z?
I A [ 01 | "
; 7 ] i smoums
. 2 SI5
14%39 o v 1575771 . NQ\J
€4 ¢ = ~ % 2E |
[ 7 £
= T 5 T e
7w oz #ioge =l v2 pyy EES5IP Ml—rd 29 05T e —. | i
ol e/ _ 2 ;
— b5l apwee Loz T~ o r 9 lggwss v o - = T —%
z K4 A 4 Ll n] 7] A A s
N YOS P2 W o— Wi EFTY w m dHOB N,Q -6 SEM S6F b-Br (E7
. Z T
— 22 !
b B i oy T i = HIVA WO G
— ; MM ©T G A a
e
- 7 5
—TIWOF§
WL s an—V crir SOMOVLYNINID 40 NOILYZINOHLNY
DT ] s sewann L i S
| | _ (LI K/ Fiaaosa i st amanno08 Siks
30V | 3u¥0 | NOLLIEFEIQ [34] AUY13IHdOYd
SNOISIASY |
1 € v ¥ g 9 _ L | 8



. .
T £ , v 5 9 L 8
L 40 Z133kE I iN3g; 3009] ‘ v -
v]z0-2vi-22|,9, Q314ID3dS ISIMYIHLO SSIINN :SILON
AY ON _Dmo| DMa | ON 1300W nw_m&mﬂwxx:m w%rduwuww
SIUNLYNDIS HLIM DM0 3T¥OS LON 0G HSINI
WeOvIl JLUVAFHDS DD [P T
KSOWRW X D) 30y, omg|PySlaoudar is a7
azots 3.v0| wowa 103roms
» N § br ] Lxzatand S
uoiRy 13 Jiva "~ UAd NMved viddive
£a5) e 2 o zdsy
24 v3 Z4) 54f L S4[01 4] _Ih CESL v INOE
= sue 1219 devd ¥ igva™ o veas nm.:.lp\JlllA. 239
¢ et —Xezas
2l 4100 2 NIHE
H
S E— k- ]
: |
STELLTS relisT IS veIST IS5 (95! 38K |
9480 d ] uﬂﬂmﬂ (22" 9482
NS NI
i) mu man = 30 oD an |-
gl BIRE] .\._. 21l m B
ane Toeen veed 2220 4@ \[E 1] - L*N:m T qm Twave
& & & VARV v ks .\nz w<w < |
[etie) mqu (30372 '250) 2y 202) a3
(=739
,omikv\,m.mt| £2dL ;
1531 ¥04
MO 3L 3NN
1531 J11SoNowa
—(282) — —— €82 — s — .l‘omm,tl_ g Ty e
YOS O 1o % v e dd92 A o 2. _ v4vH
O N (=3 =3 (a3 (o
HEQY| D2 € & =
¢l| Olln 3= e™vils II[E Sl 2 is:zm
2] Y QNS
3804.S| . T aaee < (€09
G238V FRERES (G2 103138 |
2N 2L fedey
2l 8 Lu ¥ 2 e r Y
nszH m «W_. 69v4 2496 Rl .t.._w (&7G) om
A 140 NP OL
o ho o moo e b LT
(£07’Gve 'e0¢’ ea1) Q¥ 9ve’ 50¢) 23y 49e Lo8) S1 QY NI SOINONIYWINID 40
7 \—! Ald340Hd AHL §1 LHIMNDO0Q SIHL
Q3M08ddY | uwd | NOUII§I520 \E AHV1314d0Hd

SNOISIATY |

] v + S ] 9 I L ] 8

r v v on s

A7-2



1 i 4 ] R R 2 g | 9 | L 8
{30 € 13308 ! “nac 30| Zrvory & £ — T
131¥08 | :NOILLDArONd H
7| 20-2wi-2L s . iaoses 3 NROUS 0L a3l 30 Lenw €30(£4G) Q31410345 ISIMUIHLO SSTINA 'STLON | &
LEL] ON_oma| omMa | on_tagoml a3a0a4e ssimmanie 21T ANV Zif 40 vSN 2@ HaNI :
SIUNLYNOIS HLIm Ma 31¥0S 1ON 04 HE 0L NId * SIHNLYNDIS + H
WOV LEWIHOS NadO 1y %N‘\ JSIHL NIVLEQ QL % :
A OW3Iw ¥ EX [ADHd4Y 3SY I3
b 4 31u_oma 7 57 i
RNl soinOHIvWaNI e ﬁ; N
\ AT AR wviuaivw (2= 3TV xd b . e v
Mg T yllwai o 40%
LET ol u& ‘nqw —98%%__(2q6)
©9S) 14710 6410 % ¢ ! m
Tvd - [#A47)] $4i0 %
og
1a
vy za £ _v2
a
8 (Lvp) g
0Qy 13y 2q) £ SAOIMZM TM
Yk T Y
E e O |®
FO. > Tc
i dG v Lol
g1 on ‘m_i,m_‘ 4
(246) 208 A SN
30 MIHANS - 187 3Hnw 3
19HS (986) - oﬂ
s908 (GVI) " < M
3 )
= - qev
S8SbL 98516 v
&1 &N
8=V
N __TAL\ ST G B PTG R _qsm_v,\ﬁ.
R oIx Iz © = o @ N o | 3
S S ) B_la @ @ A le E
I w12l ¢ el P4 4 ng 12l e ol sk I
oV 08 v 18 2¥ 29 &V =49 Wog ¥ 194 2¥ 23 oY <4
1315152 S BISISZ 1815152
97 I N
Ny
(98N ' © € o et S 2 T g Eal e
a ERORNRINE Nl BRI a
[f) _u\kmuuo 4l G4l O L\wn
(272wl gyl ¢ REEEAA RS o
vove oxX A ) XX 30 RahaBa anOuL O3 NaIAL
O
veve 3 (98%) 909 diseL ) 5 o oar SomOuLYRINID 4D
| POSPL A1U24ONS INL §1 LNINNIOD SIHL
QIA0NY E NOLLAIMOSIO T A¥YLIiHdOUd
SNOISIAY
1 € v ) S [ 9 ¢ 8



1 | 2 B £ | v v s | 9 ,,, L | 8

% i I
Leymn ] s I e (s8¢ (98E'€¥E €A K2l '941°30D)
7 [20- 2712 0, i wiow 22 SR
Adu " on_oma| S [on 1acom| a314s 3simuani0 < S|
WS VWIS Yo 2 v R
/ w\%ﬂw‘m,w“u > 9 w.mmuu;a [Aoudav 5s%3ndu Wyve Colloki o £ ST T X 2
7 24 o] & . |
ooze -y, (MY |20 ov oo
LAY Tl wtake wiesive To5

Hadn

GO IR

7R

NOILJO (WP ON ¥04

[vvv] (v85

7
X08 NI SIUALYNOIS S0) o

oy

£

]

”,

W oo

2 X S g162 . . g s
g 57 (b6 585 725'805) 2
PR 2397~
“JUNLYNOIS [ ees sren
WOLLOB NIV.E N ip D
o 0oL e o Gr
NOILISOd N201D 3SHIATM a3
256m o ,

650
SY HONS SAWNLYNOIS HO4

{eve) . P25 I _
SN pY EV 2Va /v v T[S dv0E
T 1 B A 5T Saces

e

v 3 3| mEe
7 Ve 22 255 B G RIBT
i ) /
2947 ) 07 > (19v)
o FADGEYEHS) Tross LIV (vih)
1Y e
p P 9/,' YT
2. o Ao 8
[Hiny ] ases RN Winv] 4845
sevo | [ 39aV] €Ev0
Z $2ic| dzen 473 3ZiE ] acen
HOYt U LV T XIvv] €vb0 HIAH 407 @ LT HOMH ALY S o O FALLIE oy
»l Nid240d 56X p ) N A0 N8 A e FS Wit 205 A5 & Y 304 3pp 7
MOY DY & D M UV G L€ MOT ALY B #OTIIUITE o]
LCE T A a2 X0 gyl 2 Mt S ¥Gx Viz 207 29D
5 200
[ 2
ENCZ ™A e
ness
FAEN A -7
-
ne 4875 3/ ME EPET3
o T g o Teve] sess |70 M SRl o3
T 16/578L. 7 75T lssve ) BT otz —
g 4 ¥ [Elee) 45 —we
4573 [ 339% 20220 o OV
- 70 o, 260 2
- wer e ERELHE NOILO (WP ON HOY
) g = 9]
LS FENETT 798 A 4 X08 Nl SIUNLVNOIS
z 7 7 |5f Teng, OHO] —SEGN
. b L 5 TEHT e e m e WD ©99)
@r'eay ¢ 7 15/578L ’ —i . 5=l o T
—% Cler -
<4 dvdn 7 Lo335 [ 0TS < b = PO _L o OV M >3ne
7 Rol, ¢, &K 7
o el 4 2 xS
s e 3
ﬁ 5 el
g iy o8V
6V COVH 27 a0
69 % m 18
2V T550% 3 , Br = b30L v
e Vit r A £206M1 e Tvee *)
. [4 EELy =
L ov B L3735 a3 L F TVOT SINOYAYRINID 30 NOLLYZINOHLAY
7 T 4, & 2 WILLIM LNOHLIM GRANGNISIT
al < [5[2 4o 033nQoHaIY 39 0L LON
3] @12 Kl §1 GNY NI SOINOWLYRENID 30
| | avel 41414084 TML 1 INIWNDOT SIML
e T NOILE253T £ (7 Q%) 7¢7 (£0G) L3530 Aqmn\uﬁ T, A¥Y121UdOHd
SNOISIATY 1 - €89 Gvg) LA

TUrrom 1o N

!
T € v } S 9 ] 8



v S 9 | ¢t | 8

1 z ]

Lo Giane IN3gi 3003 e == B 3
5] S2IvD% | (NOILIIrOlg. (§2S) 2x10 H
v]zo- 2v111-24],9, UL U Q3JI034S ISIMYIHLO SSTTNN 'STLON |4
Azw o omal Swa [ vsaom| 03so3ex asmezncol o auane 4 NOILJO IWr ON 104 H
SINNLYNDIS HLIM 5Ma 31¥05 10N 00| g x| H
POV D/LEWIHIS N> 7777 X08 NI SIUNLYNDIS B
>&g¥ V\ 0\ 301 OMa 3LVO fAOHdgY ISYITI
KA 7] o (£02)
oz0zs 3.¥0| .woNy 1Daroud
ERSIE SOINOUAVININAD T T 07, F2r0 (La€)
e T e daonp (126 v
207> (206
NOILEO INF ON HO3
X0 NI SIUNLYNDIS
Zecuy MY
b
AOLLSO TS
O—<€—p-2
‘3UNLVNSIS @082 1wes e e
s30 o
WOL108 NIVLE0 OL 200 5
NOILISOd 201D 3SHIAIY 3
nsad 008
5000 (€)oo~
SV HONS SIYNLVYNOIS ¥Od feres
w499 (17P) o wse (oas, 22w 20V Som 5|90 B
. (995505, f I — g LT
€449 (606 bor F57 (pODI 00 g% T
(#OS 805 .n.xh»%k% WIS eessStl
. (s85) 00 ol
uzoe (2as'srs) (5vE] 2904 ¢=WM§ gc Ho
Q5 (tYS'28E, €52 €T 5|20
208 (605 5 ? ‘se) Qyay —<€ 6508 7| °_op v av v
EREG =
9Ly momk & FHOX “ynno (2601) = 25M el s2
(%) vnze — (EvS, aI95 m«.w“: L0 N
{taz) E (zes) 057 3 iy
(204 194 enwy’s
(232) 52 NS0 EEZSH
4503 (1 o L »uuh_q Pleo LB Vo)
#oC; 108 IV < 1
2 16—
§ o4 - (5908 2e0T 1|'0_ov v avey or ~
[Ca i) i..i ety le 18y <
. Hpay
S
<«E_ Y (z2E01) 133 Sism
€My (E0Z) 5K FLIIM -8
(605 L2748 XD
a 2
6241 s (00 220
T (607’596 A0LIAN ZZVIRAY
4280 Wvis = (BYDBO2 ¢ 1) 20U
ove)< ooy (b5 GV 20V 50t QYT
) (sws, 50 2OV OGO
(£aF T 200 P08 € 5oy
4280
—~——rer—| .,
(porsa07 w50 wm:@|\
s, ——— 7o 60 —
il R e o
= gl
0D ivss  (pREE0S) LA %0 e B
(o073 Ay el )
W (EVS) 3 ive2 =7 €19 5 o1y zvEv by oy oY iy |
A W ivss . EREEEEEE )
) o e = Sz lzls TEEP05)
2@ e R Ti98
0 8 a jv :u Lmnw a\n CEI OO (2T8)
(2az'say) 65 3eSHzon (pars'o0s)
(sus8o%)
(S 6187
(ava (295 uves (%)
(e9s)
LT 985) »nzs
i
Hzo8 147 0| LZLL IO
: A€ fews)
oY (8VE) 5 (99 (spreun Sl \.nQ 77305 57 Yoy
& LX) tadz NI
&g Bos e ey D o SOINGHLYWINID 40 NOILYZIHOHANY
08 (¥98)- 4 [T s\ O NILLIEM LHOHLIM 3LABIYLSIO
avel @) ives 1o 035000Hd3W 28 0L Lon
SUONY ONI SOINOBLYWINID 40
9283 (¢ £1MI4OH TnL U LNIMNI0T SIKL
@i AHvVLIIHdOHd
Q308adY | iva NOILIIIS30 A3 aven (G +
& W — oW

1 e € * v ¥ g 1 9 L BB 8



1

L 8

I

L
£309.33ms | N30t 3003 - - - - o4z
7 MU-Nq,..,..NM_ wma_ ‘y e e T e m D ~a——7" Q3141935 ISIMEIHLO S53INN 'SILON
LED) ON_F%a( SmA | O 1300m] &mw:mu‘ﬂﬂm %uwtduwumm H .ﬂ o o “ N
SIUNLVNOIS HLIM 50 31955 10N 07 o > €
RO Dz Tas [T T A Tk

ERE]

7V
YR
! ERSRN 111
. B ! T b
- >
s 23888 ¢
$ 5 & 3£ 8 *
T A
T B
i TvIT gess
SIN pvalg Lo dEov
IETERI) 4

HIWIL TN

AAWw3s > 9 141 oma ADuadv 3592738
semee 30¥0] gow3 133rDas
S S3INOMIVININID e
AP 3les 48 NMYID RN
TR e
0286 1 - |
7 T //L(«

Ry e e
I PTG
086t

1730 O e
Blar ONIMTEQG 3N
(RILIMG Mvudd

SNOISIA3Y

¥

’

1
oy | uva H*H)ﬁrHLl;sg &0

]

“,
e
l

G+

N3N

a3l
-57)

*_ -

70

TATNOAD We9ans

{ 719N63° “

N B¢ veen ZU370L
Sl e—n

[N

HZLI3A FTIVAAON

(H

YOSV

AN
(7957
OR%D

M

SONOMIVAGNID 3O NOLLYZINOHLNY

NILLIm LNONLIM GILAEIMISIA

MO Q32N00YedW 3V OL LON

81 Y TN SHMOLLYAINID SO

ALWRJOMd IHL 51 LNINNIOD SIHL
Adv¥idigudodd

T353R

Loy 12w e

A7-6

T

£

8

]



[a)

1 z _ e | v 4 g | 9 L 8
nw_m.uwﬂm..n”ww,..a“w#m Q3i4103dS ISIMHUIHLO $SIINN SILON m
LYWIHIS N 5D [Sma w4<uW'W°%%n HSINIS m
AYOWIW ¥ 9 3111 oma i .
vole) 13 "AD NMYMQ SIVIEILYN <
oQ6 AN +
G -28 Woy4 [1.g Dwax +€
S1-29 Wod4 @I g DvaAx [
TI-29 WOoy4 & L1g Dvax 2
-9 91-28 WOY= Q Lig Jvax e
$-7d WOY= L 118 2vax og °© °
any 22 £1-2d WOy~ 9 LIg DyaX 2
(N3O ATYWION) 2 -2d WO S LIg DVaX gz
I -tV OL HOLIMS NIOD sZ|| sv-9 9/-2d WOY +.L19 Dvax L2 LD QFTWY T "oN Nid
(Q3T0TD KIYWHON) S-2W WA ¢ 418 dvgx 9z HLIM QNYDQ T1gD
Sa-t G-y OL HOLIMS NIOD +Z SI-2W WOy T 118 Dvax =4 NT NOILYIOT YOULOFNNOD
Z-H1 NNOD ano ¥ ° 5 9
2 -0 OL &1 LNIN) AAvWING ¢z Z1-2Zw w4 t L8 Dvax =4
Sy NNOD ano 2
2i-24 Wodd L LndLnoO 9/ Ci-6D OL ! L0dNS K3YWIYd 22 PY-9 9Y-FW WONH @ Lig DVAX 1z
&-24 WOy ¥ 10dLno =] =4 NNOD aND oz
L-24 WoyH ¢ Ind.LnNo Ll bl-+0 OL G INdN/ AIVWIYS 12 o-9 Z-9L WoM4 HOLIMS MVYG 57 L er v znr
9-25 Wods 2 10d100 & G-yl WNOD 99-9  I-GH WOYA  HOLIMS SZIWIIN 9/ OE =, — B
G -24 Woyd I 1ndLno 2! St-vooL i LNdNI AIY WIS [oF4 ang Ll - . —
bd-! v-Z4 WoYS @ LNILOO 1" Y- OL S LN/ AIYWING 61 - "NNOD
§-99 L0dL00 HOIH C-po 0L 6 AN RIYWIAd 81 oL
Lyv-5 2-9Y oL TYNY AT o}) TRV @1 LOdNI ANYWIYd L 9d AVIISIT
IV 6 ov-i 1=+ QL W LNdNT RIVWIRIS 21 INOY 104100 DvaxX A/
ane Q £1-%a O ¥ LOdN! AYyWiid G ano 51
IN L vl -4Q QL S LIdNI KIVYWIdd il £9-9 1-2r Woy LHOIYY v/
N 2 I-b0 OL 9 LNINI RIYWIYS -7 2-75 Woye 1 LIG DVAA £/ N Zr |3
2I-CI NNOD -G 0L 4 ANdN RN 2 £0-9 c-2r NOY ALISNI LN 2/ S "
-/ -4 QL ¥ NS RIYWiNS G $-%0 OL @ 1ndNI ASYNIYY 1 2-Z9 WOY4 @1 LIF DYAA 1" S+ Y]
91-2" "NNOD £-+0 OL / LNdNE R¥VIN Y] oi 61~25 WO Q Lig Ivai ] £G-9 9C-2V WOYd IAOHLYD Q37 é
oL Z-#0 OL Z LGN RIYWIdS 3] -9 675 Wovd 6 19 Dvai 6 N 9
god AVIISIT 29-1 I-#q oL € LNINI AFYININS g 9-Td WOdA 9 LIg VA 8 o A
WNOY indino ovay 4 Ci-¥3 0L 9LOON AIVANODIS L Z-Td WoNS L 118 VA 2 any 9
GZ-€r "NNOD ¢-v3 oL | LOGN A¥YQNOTES 9 §1-7d WO v L1d VAR ) NG G
Sl-p0 0L T LGN/ KIYWIND < Z-+37 0L T LN AYVANODIS =) Sv-2 6-2d WOYS ‘G 119 Dv0A =) GNO (zrww3z)
€2-€r ‘NNOD /-¥3 oL C LNdN AIYINODIS ¥ D-IW WOV 2 L9 DVAA 14 )
Z1-+2 OL St L0dNI AIYWINS Zz 29~/ -3 0L @ LNIN! AIYANODIS < Z-IW INOYH ¢ 19 Ivak € v3I-/  YOLIFTIOD WOYSH HIALNAOT 0T e
12-Sr "NNOD S+ 2 6 2N WO @ 119 DVAA 2 N 2
2y -/ $i-bo oL & UGN AYYWING ! IN L Fv-2 §-ZW WOV 1 Lig Va4 / L% /
- - - - - - - - . = - = : yyr = = 5
<7w%w<.wmm ooﬂ \ZWS_WH NOILONA ol ﬂ%ﬂhmw ooR\z—\MowuuN NOILNDA M\R ‘ ﬁww%%; o \ZWQQWN NOILLINO \m\u .\\wﬂwﬁwﬂu% \ﬂhsv\mawa NOILINO >w\u a
ILWHS DLWHOS ﬂ DLWHIS DLWHIS o
+ YOLDANNOD €1 YOLIINNOD T, YOLDINNOD T YOLDINNDD Naiinm AORLTA a3inarLEd
51 omy oI SamOuLYRINIS 20
AlHA40Hd FHL S1 INIANDOQ SIHL
Q3IA0HAdY 3iva NOILIINIS3a A3 AHVY1IIHdOHY
SNOISIAZH ]
1 ¥ t 5 9 L 8



AHLINOHID ALISNILNI T3ATVDI HO»

(6) H3aisivIH
Viva wvd
vi v vi vl v v vi vi vi vl 1
v 8 2 a 3 4 9 H I r
T 1 b v v £l £l £l €l Fo 1]
30N3ND3S 1 W N d " s 1 Fn ]
WI1SAS -
T T | o —
35vVHO1S wve 4315193 H31SI93Y
zi z1 z1 4 4 zi 4 21 z 2 ® ooy NOLLANULSNI
v 8 2 a 3 4 2] H | r @
H3ILNNOJ SSIHAAV
_Jmm | @ | T —]
@pow ‘D34 ® 13§
35vd ‘HaqQv wvd L L i i L b L '
. ‘ 8| W N d H $ 1 n
ol o1 o1 o1 oL o1 01 o1 o1 oL
v g 2 a 3 4 9 H i r @D 10313s
s viva
_ ® 1o3n3s Ss3uaav
404 1 1
LEEEL4T OL 39vd
] 6 6 6 6 6 6 6 6
—] 1 W N d " s 1 n
8 8 8 C83 8 8 8 8 8 8 L @
v 8 2 o] 3 4 5 H i r Waw
T T © mv e
€) YILNNOD HIONIT INIT = L A l L 1 —L
aao aao N3A3 N3A3
1
9 9 9 9 9 9 9 9 9 9 91 9N 9N Ld o (1 un
v 8 2 a E] 4 B) H I r
(@) ‘Wnoov AuVIWINEG
L
0 Z0 20 v
v v v ¥ v v v v v v v v v v v v v v
v 8 2 a 3 3 5 H I r % 1 w N d u s 1 A
qanve b1 1 | co8 ova o H3LSIO3H L 1 ®T .
T0HLNOD () 12313S LNdNI ..03300Yd.. . Avidsia ) L JR o4 4
woud SIHOLIMS NOILJO IWVO & ]
| 3
vV z 2 hova & z z 2 z 2 z z z z . z z
o u01S1s3y =) ) 5 H \ r v. 1 ¢ N ¢ Y 1 n
v o | a 3 w d S
i SSANLHOIHE »om._wm [
H31NNOD 1041NOD NI0D § 423139 2SO0  90w¢
NI0D oianv AW 0z  OL : v
i v g M @ 1237138 "WNDD
NNOD
£ NNOD Pr NNOD Zr NNOD

A8



I

|

14

/40 / 133HS 1

10-92901-22

A3Y ‘ON Oma

"IN3Q1 3002 .@u €3

o} 13TVYIS] INOILDArOld
azis
OMa ['ON 1300W| 0Q314i03dS ISIMHIHLO

Y\ YOLLR2LLGTT Y A2V08 Nt [he =5

S$3NG :3INYHATOL]
OMa 3TvIS 1ON od

"S370H 1V
HUMNA3Q aNv $3903
dUVHS 7V Nv3us

37LIL DMa

] |

M Yl SOINOHIYWANID | e ,
uoled 13 3iva] 7 A8 NMvda

31VQa [ACHddY 3SY3IT3H IHSINIA
ww.w Tw e 03
3lva| ‘Y9N3 LD3roHd
CIVHHILYN
Lo H/907
HUIMS IYOILAD JOLVIAD e
(O3Zr2v700 )
SEDYPH 2EMOe 0L |/ _H—
s
ja0 o 0 MI\. V\J N\J
2528

FIEVD Mt 98 .l...\\\\\\\\\\\‘\\

Q3A0¥MdY | 3Uva

NOILII¥IS3A I

SNOISIAZY

;
/

/4

DI ORLIYOD 0L

F78Y0 N 5

{ 3800 M V6

b

82 AV 810 OL

Q33103d4S ISIMHIHLO SSTINN 'STLON

“ONI

SOINOULVAINIO 40 NOILVZIHOHLNY

NILLIUM LAQHLIM Q3LASIHLSIG

40 Q3IONQOHJdIW 39 OL LON

St ANV "ONI SOINOHLVWINID 40

ALYIdOHd IHL SI LNINNDOQ SIHL
AHVi3iddOoHd

EZPOF 1Z°0% ONINNYA

-

1

v



! i ¢ | g v v 5 | 9 L 8

[Z30 ) 133ms AN30) 3000) @ =1 L
20.82901-22] @ 31v05| NOIL03rGH p H
.zm on_omal Smd | on Tacow] qu034s 3sanio .J_m_:_J_<E<Mm““om.”om.w_w,_>mwﬂw>>m_wﬂﬂ“.mNm._.oz :
NOYLTM T s N oa il HOV3 9 40 G3S0dN0D UV G22H-weed ¥ G2ld-teid \/ m
SOINOHLOF T4 »ﬁm__w_o i AN ( ! . ~
oia 71200108 #'9Ma) "QHY08°0d WOHH ILvHYdIS
P % atva | wons soaross 34V % SHNISIVAH NO QIFINNOW 34V SHOLSISNVHL YIMOd 7
#a FAER wivasen ‘QYv0R0d NO SINIOd 43008y |V

"NOGHVD 'MP/I 'SWHO NI 34V JO1SIS3Y 1TV 7
08I0 'ACS 4™ NI FHY S4v0 17 G
'200PNI 3dv S300Id 1V "2

440 IHOA WL

ONY ZOQOW DLSONDVIQ

NIIWYD HLM yy
SWYOAIAYM 3dOIS 1Ty L

HOLOINNOD T~ 7

225 YU
IYLNOZINOH orey i Nid

104100 9vQ

mmlw
g
4N M2/
HioNzan
aNn
"NOZIJOH
—
;
o
< M
“SOINOYLID3TI JAIMA OL 39vWva ,l
LNINVIWYI4 NI [1NS3Y TUum 0S 0a 01 JdNTIvy o—
“Q3103INNQD JHV SHOISISNVHL ¥IMOd SSITNN ﬁOHp
SOINOMiD3TI AYTdSIQ OL HIMOd ATldd¥ 1ON 0Q 8 ,
— NOILAYD — T~k _ 5
T - <l
o | Ll
o M vilel 1 N
O 1
S Sia anoay 4
< 1[a/N 3 210N g 0+A |
028 235 150
O
~ [ {088 5L 0100
© e
P | Mgl [omore
101! -
]
- E
v

Hid] 3218 3urung
ERVRILTN

Nt
SOINGULVAEINID 40 NOLLYZIMOHLNY

Lty o 601 Y Naratam LnoWLIA 821n8II%I0
IV NMMONT WITG HUM ITGVINIWID LON DYd Nywo3a N aanaoudsy 38 0L Low
o] AO v WS WLIW %) M §°L OL QIONVHD I0Z¥ 1 GNv NI SIUNOMLYAINID 30
N4 1AW ) DO 0L QITNYHD 101y A1HIdOMd IML SI ANINNDO0 SIHL
GAAGHddY _ I _ NOILIINOS30 fa\x_ $OTL 'yOI Y W N ! AYYLIIHAOHY
VOLATMVD o 1I0T 0T ONW 101D 202 QT2 AN S1 VA SAOBSL NYWNOIG NIHM

SNOISIAZY

1 e ] v ¥ g ] 9 ] L _ 8




! |

: |

| 8

40 C13INS

9l 20-gz90t-21| 9

“1M301 3000)]

@ =

3725 :NOHIIrGE4

Q31410345 ISIMHIHLO SSIINM ‘STLON

AT VYT v et Lot

>N~.|. LML e waeor

-~

J343174NN
ge+

g+

A ‘ON_Dma| Dma [N 1300w nw.m.uu_ﬂn% um%q_.d"ww._mw
NOYL 1AM 57a T7v55 ioN oa Py ASE 1INYL
SOINOHLOT T3 AY TS 7 v o s m_ﬁ
wogs % ziva] e tovon _
wotes 3 ) (8] T AR mzs
= %0l
L Y
309002
7<&e
oz, v_ﬂ_ se
Z4
vicNl] ot B v
Alollmbo?: !
O\.V 1
90b,
_m Li i
INVL >m.m v_&z_ ¢ "NNOD Q
4 i NNOD "0 :
&5 mi| m
Gre 1 i xal a0 !
% Y 89 |
¥ oty 79 !
row ssanmoye \ SII0A O6+ . !
:_. y3dim AINO 1HD XIUIIWY T !
HLTM 114 ONY JpS— |
ey (HIv0)PO NIIMITE g, :
QAOHIVDD 13D oL 'S3d #9'6 38N :JION e Bl S !
= ol &5 : !
.... 135008 140 2 e et !
L= vl 301 | i
eia b m
i
!
1
AS2 - “
[l
300NV
39VI10A HOH5T
InwL Ase ] ASE L
"B0d AvdSIO odT 2oF
Gy
e1a
g T
vrZI09) g
¢ —®
NeIREN z
]

SNOISIAZY

1 QMY ONE BOINONIYNENID 40
ALUR4OWY INS B LNIWNDOT $IML
ABViIHdONd

Szor 170 e

8



[ | 9 1] L []

o | rew [ ower &
o | | (O
; | v | ower | (&)
| e | ewe | (B
2| o | am | (©
s sy o e e G
o | o [eww | (D)
| 20| ¥ | we
SYOULENPCD 2006 L0

CRE03S MO SSIV:E3UON

2N By EITHADND T

v
POTNG" XC M 95 SO M Y SETVA ST
“ROOPNI Ay STIUD TGN T (i DOV 30010 &2
“OETHANIELTIID XGaraomw pavH
CNOE /D T LTERTD NO TN Ay * T Ty
IO NMONS WANR ML WU WL KINOH LINND ERA [
HTOWIIWOD 20N VT t‘lzuwn It I Kl XL QL FOYRD O
HOIO! PIKDN MO TTZIUT E1. D SA.DOSL BT T
(O ‘W0 Q) 53 28IV XD
9
3

B e

\nunm
F h i » N
e
.Qﬂq 3
Dnmns 8 o

Ial&.ﬂﬁmu _H=mon. 14301

- =
) "
A &0
2 e

B, O e
037 Dg. bl Sioaie a

nbmw

H D
u;._.r & wﬂﬂHTE umDm_n H

SEa .

B (@) 12 —
%. rﬂ u

l o=
. oL D
jpidm =y Eﬁm |ﬂv. m
3 Toia Amm\w Zolere O\
30y~ O ,MEE

= N e O
ﬂ §MGP, e

P ® Dyzumw)
=8 S ~
%dﬂ'ﬂﬂm - ook -or-60 A.Mm

S _i\ 4

@“0.0 s
?8@ 6o

', Lt
v . - = e ST
aw ML
Lo i ) e o T e [
vor [omr] oeova oo O o - e o )
«owﬁ [ O Eo_\o,_ ey 208202 |
e R N 2 MR e
s 2 s { -
6 Al e "% (RN
A rvw@ . Bt 7 v pisr
2
H

"]



MONITOR ASSEMBLY (KELTRON)

38—-10633 - 01
MONITOR ASSEMBLY (PTK)

38-11207 - 01

10-8+801-.8

dO1D3INNOD NOSg8Id

Nid b
l10—-4..801~-.8 d ve

=
AIBNISSY SSINUVH NIVW 5\ 10— 8290l —8¢
l0o-€8011-28 /g: A18W3SSY '8'0'd AVdSIa
A1ddNS ¥3mMod \L\N r
J9VLI0A HOIH 7 \ , o\
&~
N

iI0-iv801-¢8
A1ddNS ¥43mod
JOVLI0A HOIH

MLd ¥O
_

,/,\Mw~ e N
NOY L3N 4 <
T XN F/ 10-22G601-0¢
( —
N /==" sy
10-09801-06 % v
1d0 61 /WM/ T~
10-2€901-8¢ l10-€8601l-6G¢
AI8WN3ISSY 13AND0S 1Y¥D 10 -2€901l-8¢ O9NIddS 9NIANNOYY

ATGWNISSY 3IN0A



SININLSNrdV ANV SHOLOANNOD
d0d AV1dSId

SSIANYVH

1Snrav NIVW
SSINLHOINE ¢r L

@ _ ]
HOLDINNOD
Nid b¢ y3HdWY

er B NOILD237143d

IVLNOZIHOH
(IVLNOZIYOH) HLoN31 3N X, |(D _
(3z1s sp
@ | TYLNOZIHOH) mHHu
39V110A NIVD X,

HOIH (3701L43A) HLONTT AN A, | S ANOA
(3ZIS FTOILYIAINIVO, A, | D) d314I1dWY
v D NOILD31430

J10ILH3A

Al3



T | 4 v 3 | v
/40 / L3NS 1 “IN3GH 300D wQDQ_.@u =7 2
>37vos| :NOILOIFOHd ) H
| 10-69601-2L|,¥s 31310348 ISIMUIHIO SSIINN 'SILON |2
‘A3Y A "ON_9ma] Sma |'on 13a0w nm_m%_w_ﬂ_muuum._.duwuww 2
ASSY s Lyar BMa 31V5S LON 0a ‘sa04 v g
TVLNOZISOH PV LI 2= =35 dUYHS TIV XNV3u8 v
’ 34va [AOHYddY ISVYITIH ‘HSINIG
OILPWZHIS 31111 oma e
ozoze “INI SOINOULYWINID 3ivq| :HON3 LIIroud
7, S%
..o.-ud_w — m\»wo ERRL:] zaimwo Iivie3lvme
’ (V3S) SI/-60-20 Y ~LINDOS IWIVIL X370
(V31 g//2- 60-20 ‘N -Viad 3WN X300/
(¥31) €901 -60-80 Nit- OO A0 ,
Y-LOI2 VIS LYFH 6412 .mwm\.‘wd/ XIS Lyt
M .
I iy T
)
_ _ 3329
oLasne P Sore 2 4
_ _ ¢y g
_ _ N7 HO Ave© , :
- b 4
_ _ 5019210
8L 2 &
_ _ TIIASIHM HO FLHM w
-] .
_ I_I_ - 60 N ’ €
Q7 00t ———— = o <
Y-LO2 XIS LY BLIZ'SSIVarYH NS LraH \ IOPECI0S 23 I
\ —N \ (TmnozIHon)
| / r
- ' N
_ FINVHO
wosnz } 2z
_ _ TTIA/LHM HO TLIHM J
£.4
_ — _ a7y
b 4
_ _ N3ZHY
ﬁmmz_m _ 5 & 4
Hovig
g 4
7 AV I
_ F i I_ IMY YO AVHY
r||»|||| - " —_— /l < ‘
(VPL) E0F-da-E1E Nl m%c oozi 102€0208 A2 1
L3INO0S ShYaAL AOTWANGHL (W21 LHTA)
() Q«:Tmb.o.mo e - LINOOS WIS X304 -
Y31 8112-60-20 Net- Nid 3WW X270W
e, Y SONOHIYWINID JO NOILYZIHOHLNY
(V7)) E901-60-80 Nt~ VYOI X3 70W NIL1IHM 1NONLIM GILNEINISIO a
40 a3Id2NA0Hd3IY 39 Ol 10N
S1 QHY "INI SOINCHLYNINID 10
Ay peiwn ¢ LSO WIINH| D ALu3dOBd FHL S1 ININNDOA SIHL
03A08ddY | ava | NOLLJINS3a Az AHVYL3iddOdd
SNOISIAIY
1 Z 4 € 4



gVl 40 40L ANV HOLSISNVHL

40 30V4dNS WOL108 3HILINT
OL ANNOdNOD TTVINHIHL AlddV

Lm/ﬁ 4

, \ KJ\

Vil ANNOdWOD
IVANYIHL

8VL HOLSISNVHL

40 401 NO Q3JV’ld S
ANIS 1V3IH TIVIAS

Al5



T z £ v ! g B 9 | L 8
C 40 | 13908 | ‘1N3al uoeu_,‘ 3 m
) p——y R 13¥08) :NOIO3Oug . Q3141034S ISIMHIHLO SSIINA SILON m
i - onolond fon Jaoon) *RE R G- Lol SWHO Ni 3V SINWA YoISISSY 1 |
- ei=Te bt 2 4 :
O HoviLy aoway [T e S B A el Bl IR Loy, SR e |
3iva Ydd ¥ Nm )
%% ONI gﬂimﬁ!“@ d1va| :woN3 .—uu_.ax. S+ L v AR e M.w\ NI Y SINWA HTLDVAVD TE
woivy 3 aiva S “TviwaLYR @ G+ WAL = v
186V AIVIADRA 1} 3G kwmznw z.u M.m. =
NOA\__ gl EES) yAe) Q9| S+ ‘ON I
ol = S o7 e oy 20 S0 - = =
NI, o @ 356 Wl Ve €SG2'28D D a 3 T
H ofl 8¢ Y10 ED _.m..uaomu H —.OH 72 H 63
2z WSS MOESS WSS S 6vd'8vd T 05T T .
22y 1283 oww om 5|20 Vo . 6-1
133G () <] COOPNI
- MOGY O 335 8 %0 15 T4
+ G- 6\y e (iNa
VL
/mﬂ.vMA ﬂm s L Sojm—mpl_z_ G2- g-1p
= 8507955 _DOH Q> /_\m.“_m _lmu,\_ v o
waz [ uw YSOLYD | Sl T gsa 2
Ve S¥2'8I0 = - L nooez wod 8 @2 g
Ly M2 -8 LG-ip
a
PV s : 159985 q % Sk ri\mmu A i 2 . Y
o] T < 1’0 ou”_v 22 ._v "0
= 92 b0
Mwmm 3|90 ¢S d “_“ 3 O T I ) nu._.or k&S N y-ir
N1 YOeENZ LbO vu: N Sz+
L o (el :UO ASL+ — S -
-4 :
3 % coovm 2 1 Q 5
) <
08— [u
v "
= a8 8 gt
s I az
L%OO JrgET]
) 25
IS e o
% s
€=
SCira
5 - 34 WNYL 3O Q= :
a o LLeen 79151 To1| M wm o B0
Lr o i s WG+
12 +MS YIddoHD p\/T TS -2
. Vv L2391 s
Nt 6 S+ +N3 d33Q iAn\m. 2100 Qi-2r
Ly G + N3 MNvL I1 N_AT e 2-20 |a
s 6 Dl iy L3231 .
SNNOWLYNINID 40 XQ:(N_stU:l(_
NILLIMM LAONLIM Q3LMEIVLIEI0
HO a3A3N0oHdIN 39 OL lON
SY ONY ONU SOINOMLYRINID 30
1143dOYd FHL SI INAWNDOT SIHL
| 3LYG NOILLIIES3a A3y AHVLIIHdOUd

SNQISIAZY

1 € | v i S 9 L 1 8




L |

v

4 v €
@ 30 J133HS | ‘LN3AI 3002 @: £} m
V| 20-ph-2L],2, "m:um—”zo_sw_.oz 0314103dS ISIMHIHLO SSIINN :SILON |2
= on oma]oma |on 13qoml TISRNR. NvaIios :
v| Olany Woviy dowaw [ S — oy
T oma 5 s“umum.ﬂﬁ? =
MR N SOINOHLVWINID [JER st B u.. Sl -
vole3 13 aiva ;A8 NMVHO RUCENT
16\ N3 & A2l H6S
610 Q0L Loy s
— C-v vIuy YOSENT (L} < 90Ny C-¥ VA [
INO 133HS OL 9 +—0 </ wv@ 906 NZ i ANO 133HS
GIM 691y D WONA
ALY
SOl
g T g
1 G- % S+
%2l Wee
LD oLy 201y Ny
p-y VIYY POSGNE , <N lo1y =¥ VIV 3
> 3No 133ks oL & o0—0 Ny 506CN —m——@) Mo LIS [ 2
; ZIM Yol ¥ 910 WOy
ALY
00y
9 ] Ele % S+ 2
b A N 6%
S d 86y L6Y e
_ POSENZ Y-V vy
LA V_)Q(N A_.J o.,mw_ IANO 133HS
3INO LFINS OL 906ENZ \ ]
— WM 66y LD WON- —
3 ALY
G6y
« ml’l "ONI
d ”w_uw_ﬁ..wum..H._v;z“ﬁ”_nm_.mu da
o1 Gy oWl $INOHLYRANID 40
_ _ MMKQNUNEWM—:.WM_ ._.”wl_.-OOQ M_IN
Q3A0NddY | 3va | NGILAI¥0S30 [ A2y Advi31HdOud
SNOISIAY

1

v



1 | 2

C 40 1338

— w301 3305 @ 1

7] Zoibii-2L um__m 21vos | :NOILD3rSHY

-oN_oma] sma [on 13com|

021419345 ISMBIHLO)
SSIINA :FONYEITOL

(OMT 31¥IS LON 00§

e

ANV HOVILY SOW Iy Promsd o

2.¥0 [aouddv Gs¥aidu
FLIL DMa
oo

el SOINOYLYNINID
uoinn 13 21va

FN6g
auva | uowa 1o3roud

A8 NM

vuILYN

1261 AAVINQALS b)

. dood NiIoJ
1-4r oL N
-t OL 1Cd M Oy
6y TOBLNOD
-0 oL AWOIOA

g-1ir

c-Lr

SOOTNL ¥
63y La

YINYILS =

s <

ol
ool L&D
T e

9¢2,%
£rs— wogg <
5oy Moz
SES W Yo
<2

NOLIIS3IT

SNOISIA3Y

3SION

HOG MLy Mou
v6y 65y Q%Y

MOT  MEZ MOZ
[P Lvydy 9wy

MGL M9l Mgl
9CM G vy

+0
06ENT

e d:]
MLe

£ v v S ] 9 L 8
W4 E] Q14103dS ISIMUTHLA SSIINN STLON
o o WRTVANYL L 30 pim LTI BA 61D DI QWY
= s e me
. oQ EL oo@ RIEVNIVEISE S | QZLI13T SAOLYNDISIA IoNANI43Y
< + ANIDFT 5 XX L =XX,
el
oo - HOLOVIYY S\ ey Si-  o0senz  GLY
PibL 2 - dX3
NOA F "L IH
pLY
S3LVD
NI
e L9y S'™ cosene  ©oM
ofg 0L A H % -3¥14 9330
w@ 220 y d
PINF
OBOGYD 9%
222!l WIZT MGy Mz MOVe AN
jLy oLy eay 99y oOmmOzm

+MS
Y3ddOKD

(3]

ant
SUNOYIVIENID 40 NOILYZIMOMLAY
MILLIWM LAOWLIM OBL0BIHLSID
WO 020n00N4IN W 01 10M
St ONY INI EIINOUIYMINID 40
ALMA0BA THL SI LNINATOG SIHL
AHVLIITHdOHd

v 1200 SvwnEg

L B 8

Al6-3



1

c

o
<
]
w0
—

9 i L 8

L 40 133xs | 18301 300)) 2[& £
T AR
7 pr- NT;
v caa4s smio
on omal o#g Jon agon SSIINA_IONYHIN0L
RN DMA 31¥0S LON 04 SIS
DT UDYLT HOWNY oy
S1vSaortare v
JUIL 9Ma
orore 3150|_wons so3rows
BN SOINOUIYININID TSRO
uoind 13 21¥0 A NMYHO VLYY

V25, Tida7 Y,

QAUIDIdS ISIMHIHLO SSIINN ‘SILON
NOQ NS 7,7 M7UIGWST NG TNy T TISISE> Ty
AOS SOWIVS O3 1w NI EXY T ETTWA WO DwdhT T T
So0G7N - T
vléi. G v
70637 7 ©
ERE

AV 25 L
WOLIPFT 8T 2 @

VOLIDVGYS T LATTN_TETE

[ ]
mﬂ\u wqu
<
Nnu {Q....n
uww mm
.my amJ

€220
rcu

O.fr mu| Jxao

| C2ror 1oy s

1

i ' =
It L
S 73
[ 74
° SIS 2Ty
PER- St Yo i e
| we: Q] 98¥
! vey L |03 w3y
: EL ~
(=99 ] WIZ9 609 o S (=0 zec]
gy T2 = zr oS  6vo %20 v
-
SMORLYINE 40 NOIYZIVONLAY
N3Lim ANGHLIA Q3inBILISIO
vG 933n00u1u 33 0L iom
St aNY “3ul. SoINOULYMaMI 40
ALYI4ONd IHL §) INIMNIOT SIHL
nm>0x&n(w uvg “ NOILANISIQ A, AHY13IIHdOHd
SNOISIATY i
€ 14 g 9 2 8

Al7





