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SERVICE MANUAL

19K6400 SERIES COLOR VECTOR MONITOR

GENERAL INFORMATION

The color X-Y display operates in an X-Y-Z mode for video game applications. Z
input is composed of red, green and blue drive systems. AC power for the
display is provided by a power transformer which is part of the game hardware.

This display is a complete assembly with the picture tube securely mounted to
the chassis by brackets to create the complete unit.

Component reference numbers and circuit legend are printed on the circuit
board to aid in servicing. Scope waveforms are shown in the manual which can
be used when the display is driven with a cross-hatch pattern.

Customer controls include focus and brightness. Focus control is located on

the rear of the high voltage assembly. The brightness control is located on the
Neck PC Board.

wells-gardner elecTronics
CORPORATION

2701 NORTH KILDARE AVENUE, CHICAGO, ILLINOIS 60639



12-CIRCUIT INPUT CONNECTOR:
POWER AND RGB DRIVE

DESCRIPTION:
Rectangular, self-locking, panel mount 12 circuit.

MANUFACTURER AND PART NO.:

INPUT CONNECTORS

CONNECTOR P200:
X and Y INPUT

DESCRIPTION:
Header plug, PC board mount, 4 circuit.

MANUFACTURER AND PART NO.:

AMP INC. MOLEX INC.
Connector Housing 350783-1 09-65-1041
Contact Pin 350699-1
CONNECTIONS:
(Refer to Figure 1)
PIN NO. CIRCUIT LEAD COLOR PIN NO. CIRCUIT
1. Red Drive Red 1. X Input
2. Green Drive Green 2. X Ground
3. Blue Drive Blue <% Y Ground -
4, Red Ground Black 4, Y Input
o1 Green Ground Black
6. Blue Ground Black
7. AC Violet
8. Center Tap Gray
9. Filament White/Green
10. AC Violet
11. Chassis Ground White/Brown
12. Filament White/Green
ACIE
Q0O
: o : o :
©0@0© i
(o - - .-

FIGURE 1: 12-Circuit Input Connector Numbering
NOTE: Rear View of Connector Shown, Mounted



WARNINGS
AND GENERAL SAFETY REQUIREMENTS

POWER UP WARNING

An isolation transformer must be used between display unit and AC line. Refer to PRODUCT
SAFETY SERVICING GUIDELINES section for isolation transformer specifications.

GENERAL SAFETY REQUIREMENTS

Be sure to read all instructions and any other explanatory material thoroughly before attemp-
ting to install, operate or service these units. All persons servicing this unit must pay particular
attention to the section entitled “PRODUCT SAFETY SERVICING GUIDELINES.”

X-RADIATION

This unit has been designed for minimum X-radiation hazard. However, to avoid possible expo-
sure to soft X-radiation, it is imperative that no modification be made in high voltage circuitry.

HIGH VOLTAGE

This display contains high voltages derived from power supplies capable of delivering lethal
quantities of energy. To avoid danger to life, do not attempt to service the chassis until all
precautions necessary for working on high voltage equipment have been observed. In order to
prevent damage to solid state devices, do not arc CRT anode lead to chassis or earth ground.

CRT HANDLING

Extreme care should be used in handling the picture tube as rough handling may cause it to im-
plode due to atmospheric pressure. Do not nick or scratch glass or subject it to any undue
pressure in removal or installation. When handling, shatterproof safety goggles and heavy
gloves should be worn for protection. Do not handle CRT by the neck.

IMPORTANT: Before removing second anode lead, wait at least two minutes after power to
monitor has been turned off. This will discharge high voltage from the picture tube through
resistance of the focus control assembly.

PRODUCT SAFETY NOTICE

WARNING: FOR CONTINUED SAFETY REPLACE SAFETY CRITICAL COMPONENTS ONLY
WITH MANUFACTURER RECOMMENDED PARTS. THESE PARTS ARE IDENTIFIED BY
SHADING AND BY (&) ON THE SCHEMATIC DIAGRAM.

AVERTISSEMENT: POUR MAINTENIR LE DEGRE DE SECURITE DE L’APPAREIL NE
REMPLACER LES COMPOSANTS DONT LE FONCTIONNEMENT EST CRITIQUE POUR LA
SECURITE QUE PAR DES PIECES RECOMMANDEES PAR LE FABRICANT.

For replacement purposes, use the same type or specified type of wire and cable, assuring
the positioning of the wires is followed (especially for H.V. and power supply circuits). Use of
alternative wiring or positioning could result in damage to the monitor or in a shock or fire hazard.
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ELECTRICAL SPECIFICATIONS:

1. Input Power Requirements:

SPECIFICATIONS:

7. Drift with Temperature:

Voltage: 40-0-40 VRMS @ 1.75 ARMS (Typical)
6.6 VRMS @ 0.74A (Filament)

Input Voltage Range: + 10% to -10% for
performance specifications.

Input Power: 140 W typical

All secondary windings must be isolated
from the power line.

. Signal Inputs:

“X full deflection 8 V P-P (+ 4 V to -4 V)—15 inches.
“Y" full deflection 6 V P-P (+ 3V to-3V)—11.25 inches.

Red, Green and Blue Drive

BlankingLevel .................. 1.0V
CRTCutoff ..................... 1.5V
LowBeam...................... 1.8V
HighBeam ..................... 36V

Max.Drive...................... 40V

. Input Impedance:

D 4 08000000000 080000000a8 00 1.3ka
O e 50 00000 080000800000000 ¢ 1.3ka
RGB.........oiiiii. 1.0ka

. Writing Distance vs. Time

Measured maximum time durations per line segment
@ -10% line.

“X"...6.0 ps for 0.5”
8.0 us for 1.0”
16.0 ps fro 2.0”
30.0 us for 4.0”
62.0 ps for 8.0”
110.0 us for 14.5"

“Y"...6.0 us for 0.5”
11.0 ps for 1.0”
21.0 ps for 2.0”
42.0 ps for 4.0
94.0 ps for 8.0
131.0 ps for 10.5"

. X-Y Deflection Amplifier Duty Cycle:

The maximum duty cycle of deflection, in any one
direction off center, is 60% of the frame time for full
deflection. Amplifier protection circuitry will activate
if this level is exceeded.

. X-Y Deflection Delay with respect to Z:

1.5 ns maximum.

Pattern shift after stabilization, 0.15 inch max.
(25°C to 55°C).

8. High Voltage:
19.5kV = 0.5 kV @ 0 beam.
Regulation...2.0%

9. Pincushion Distortion: 15 x 11.25 inch
rectangle.

N-S 1.5% max.
E-W 1.5% max.

10. Linearity Distortion: Crosshatch Pattern
Largest Square v.s.
Smallest Square
X axis 10% max.

Y axis 10% max.

ENVIRONMENTAL:

1. Altitude:
Normal operation to an altitude of 15,000 feet.

2. Temperature:
Operating: 0°C to 55°C
Storage: —40°C to 65°C

3. Humidity:
Operating: 10% to 90% non-condensing.
Storage: 10% to 90% non-condensing.

SAFETY:
1. C.S.A. Certified as a component
2. U.L. Recognized Component

3. X-ray radiation less than 0.5 mR/hr.



OPERATING INSTRUCTIONS

POWER INPUT

Apply correct power and signal source to the
display. Refer to “GENERAL INFORMATION" for
correct plug types.

BRIGHTNESS AND FOCUS

These controls are preset at the factory, but may
be adjusted to suit program material. Refer to
“GENERAL INFORMATION" section for control
location.

CAUTION: The screen control located at the rear
of the high voltage assembly has been sealed at
the factory and must not be used as a brightness
control.

SPOT KILLER INDICATOR

A spot killer circuit is used to blank the CRT under
a no-signal condition. When the spot Killer is ac-
tive, the CRT will 'be extinguished and LED D800
will light, indicating spot killer operation.

DETAILS OF OPERATION

LOW VOLTAGE POWER SUPPLY

The AC input voltage for the X-Y display unit is
provided by a power transformer which is part of
the game hardware. This transformer also provides
power line isolation for the display unit.

40-0-40 VAC is supplied to the unit through fuses
F100 and F101. Diodes D100 through D103 are high
current rectifier diodes to convert AC voltage to a
pulsating DC output. Capacitors C100 and C101
form the first stage of filtering. RC networks
R102-C102 and R103-C103 provide the 2nd low
pass filter for active filter composed of Q100
through Q103. Diodes ZD100 and ZD101 (46 volt
zener) are used to limit B+ and B — levels to + 49V
and —49V maximum.

INTERFACE AND |.P.C. CIRCUIT

The interface circuit provides all the control func-
tions to adjust amplitude and waveshaping.

The circuit contains an operational amplifier for
“X”” and for “Y”. The op amp has a typical voltage
gain of 2 when gain controls R207 and-R221 are_
adjusted for the correct display size. The output of
the op amp at terminal #6 is used to drive linearity
circuits and the I.P.C. (Input Protection Circuit).

VDR200 and VDR201 are used to correct the on-
screen linearity of the display by adding **S” shap-
ing to the “X” and "Y"” signal waveform. The
amount of *S" correction is adjusted by R209 and
R223.

The LP.C. is used to protect the deflection
amplifiers should the logic hardware in the game
go into a positive or negative lock-up mode. In a
positive lock-up, C203 will charge through diode
D202 or D203. The voltage charge on C203 will
cause ZD203 and Q201 to trip on. Diodes D206 and
D207 will clamp the positive portion of both the
“X'" and “Y" signal to a safe level to protect the
deflection amplifiers.

Diodes D200, D201, D204, D205; zener diode ZD202,
capacitor C202 and transistor Q200 are used
should a negative lock-up occur.

The “X” and "Y” centering controls are used to
add a DC component to the “X" signal and “Y”
signal.

Additional information can be found in the adjust-
ment procedure section.

X AND Y AMPLIFIERS

The circuit configuration and operation of both
amplifiers are identical. “Y" amplifier operation is
described below. The “X’ amplifier operates in the
same manner.

“Y" signal from game hardware is applied to the
base of transistor Q600. Transisitors Q600 and
Q601 form a differential amplifier.

Transistor Q602 is a constant current source for
the differential amplifier. R610 will develop a
voltage feedback which is proportional to current
produced in the yoke.

The “Y” signal at Q600 will be compared to the
feedback signal at Q601. The base input to driver
transistor Q603 is taken from this differential
amplifier.

Q604 is a constant current source which provides
current for driver transistor Q603. Q605 through
Q608 are the output current amplifiers which
directly drive the yoke.

SPOT KILLER OPERATION

The purpose of the “Spot Killer” is to turn off the
picture tube when deflection is not occurring. Fail-
ure of the spot killer can burn phosphor coating of
picture tube.

The two signal input voltages to the spot killer are
taken from resistors R610 and R710 in the “X" and
“Y" deflection circuits. Diodes D801 through D804
and capacitors C800 through C803 form two sep-
arate peak voltage detectors. The outputs of the
voltage doublers are applied to the bases of
transistors Q801 and Q802.

When either deflection amplifier is not driving cur-
rent through the deflection coils, either transistor
Q801 or Q802 becomes biased so that it conducts,
which turns on transisitor Q800 and LED D800 in
its collector circuit. When transistor Q800 is con-
ducting, transistor Q503 in the Neck PC Board is
cut off, forcing the red, green and blue amplifiers,
in addition to the picture tube, to be in the “off”
condition (that is, a condition of zero beam cur-
rent).

(
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DETAILS OF OPERATION (Cont.)

R, G AND B AMPLIFIERS

The three amplifiers located on the Neck PC
Board are identical. Their outputs are connected
to their respective cathodes of the picture tube for
red, green and blue drive signals.

The amplifiers are of the common-emitter type.
They are direct coupled from input to output.

The gain and operating point of each amplifier can
be adjusted to optimize the picture tube for white
balance. For additional information on white
balance, refer to “ADJUSTMENT PROCEDURES.”

HIGH VOLTAGE POWER SUPPLY

The purpose of the H.V. supply is to deliver anode
voltage, in addition to supplying focus, screen and
video B + voltages.

The following block diagram of the H.V. supply
shows some of the main functions of the circuit.

Output voltages from the system are generated by
switching active device Q906 at a 20 kHz rate. The
20 kHz pulse is formed by a clock circuit which in-
cludes 1C901. The pulse driver circuit is required to
provide a low impedance source for the input of
Q906.

Peak voltage and duty cycle of the clock output
are controlled by fixed components in clock cir-
cuit. No adjustments are required.

To improve high voltage regulation of the system,
a feedback voltage is sampled from video B + line
and compared to a reference voltage at error am-
plifier Q902.

Any change in feedback voltage will be corrected
by an increase or decrease in current supplied to
H.V. transformer by series regulator Q900; refer to
Figure 3, “Block Diagram, H.V. Power Supply”.

High voltage variations which occur are normally
caused by changes in picture tube anode current
which is controlled by game program. These varia-
tions are linked to video B+ tap on T900 by
magnetic field of H.V. transformer. These voltage
variations will be minimized at normal anode cur-
rent variations by the closed loop connection be-
tween T900, Q902 and Q900.

Additional information can be found in “ADJUST-
MENT PROCEDURES" section.

| ANODE

SERIES H.W. 1
Bt i REGULATOR T > ol » FOCUS
" 2900 100 |~ el screen

3

H.¥.

ADJUST
VOLTAGE ERROR
REF. —W AMP },
z0901 [-TT.H .
VIDEO B+
20 kHz PULSE CURRENT
cLoCK DRIVER SWITCH
1€901 Q903 Q908
FIGURE 3:

Block Diagram, High Voltage Power Supply

PRODUCT SAFETY SERVICING
GUIDLINES

IMPORTANT:
An isolation transformer must be used between
the display unit and the AC line.

This transformer must supply 80 VRMS C.T. = 3%
and 6.6 VRMS + 5%with a line input of 120 V. A
typical crosshatch pattern will produce a drain
current of 2.0 ARMS.

CAUTION:

No modification of any circuit should be attempted.
Service work should be performed only after ser-
vice personnel are thoroughly familiar with all of
the following safety checks and service guide-
lines. To do otherwise increases risk of potential
hazards and injury to user.

The picture tube used in this display unit employs
integral implosion protection. Replace with tube
of same type number for continued safety. Do not
lift picture tube by the neck. Handle the picture
tube only when wearing shatterproof goggles and
after discharging the high voltage completely.
Keep others without shatterproof safety goggles
away.

After removing 2nd anode lead, connect a clip lead
from aquadag coating to anode button. Connect
to aquadag coating first.

SAFETY CHECKS
SUBJECT: Fire and Shock Hazard

1. To prevent fire or shock hazard DO NOT EX-
POSE THIS DISPLAY TO RAIN OR MOISTURE.

2. Check for frayed insulation on wires.

3. Check the high voltage for proper value (19.5 kV
+5% at 0 beam current) using a meter of
known accuracy and calibration.

4. When service is required, observe the original
lead dress. Extra precaution should be given to
assure correct lead dress in the high voltage cir-
cuitry area. Where a short circuit has occurred,
replace those components that indicate evi-
dence of overheating. Always use specified re-
placement component. See parts list in this
manual.

Before returning the display to user, perform the
following safety checks:

1. Inspect all lead dress to make certain that
leads are not pinched or that hardware is not
lodged between the chassis and other metal
parts in the display.

2. Replace all protective devices such as insulat-
ing fishpapers, adjustment and compartment
covers or shields.

3. Pin 11 of the 12-circuit input connector, which
is a chassis ground return lead, must have con-
tinuity to PC board ground circuit.

-/
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IMPORTANT SERVICE NOTES

Work on these models should only be performed
by those who are are thoroughly familiar with pre-
cautions necessary when working on high voltage
equipment.

Exercise care when servicing this chassis with
power applied. Many B + and high voltage RF ter-
minals are exposed which, if carelessly contacted,
could cause serious shock or result in damage to
the chassis. Maintain interconnecting ground lead
connections between chassis and picture tube
aquadag when operating chassis.

Certain H.V. failures can increase X-ray radiation.
Units should not be operated with H.V. levels ex-
ceeding the specified rating for their chassis type.
The maximum operating H.V. specified for the
chassis used in these units is 19.5 kVDC + 5% at
zero beam current.

It is important to maintain specified values of all
components in the high voltage circuits and
anywhere else that could cause a rise in high
voltage of operating supply voltages. Refer to the
Parts List and use ONLY exact replacement parts;
especially picture tubes, semiconductor devices,
transformers, coils, and fuses.

To determine the presence of high voltage, use an
accurate high impedance H.V. meter connected
between second anode lead and metal chassis
frame only. Refer to page 11.

SERVICE INFORMATION

CIRCUIT TRACING

Component reference numbers are printed on top
of the plug-in circuit board to facilitate circuit trac-
ing. In addition, terminal numbers are also shown
and referenced on the chassis schematic diagram
in this manual.

Transistor elements are identified as follows:
E =emitter; B=base; C=collector

COMPONENT REMOVAL

Removing components from the etched board is
facilitated by the fact that the circuitry (plating)
appears on one side of the board only.

It is recommended that a solder extracting gun be
used to aid in component removal. An iron with a
temperature controlled heating element would be
desirable since it would reduce the possibility of
damaging the board due to over-heating.

The nozzle of the soldering gun is inserted directly
over the component lead and when sufficiently
heated, the solder is drawn away, leaving the lead
free from the copper plating. This method is par-
ticularly suitable in removing multi-terminal com-
ponents.

PICTURE TUBE REPLACEMENT

CAUTION: Do not install, remove, or handle the
picture tube in any manner unless shatterproof
goggles are worn. People not so equipped should
be kept away while handling picture tubes.

Before removing second anode lead, wait at least
two minutes after power to monitor has been turned
off. This will remove high voltage charge on pic-
ture tube through resistance of the focus control
assembly. After removing second anode lead, con-
nect a clip lead from aquadag coating to anode
button. Connect to aquadag coating first.

Power must be removed before any of the assem-
blies can be removed from the display. Neck
assemblies can be removed in the following order:

1. Remove plugs connecting Neck PC Board to
chassis.

2. Remove silicone rubber adhesive at picture
tube socket.

3. Remove Neck PC Board by sliding board to the
rear of the chassis.

NOTE: Use pressure on the socket and not the PC
board material.

4. Remove magnetic
Ya-inch nut driver.

ring assembly using a

5. Remove yoke plug.

6. Remove yoke which is held by a retaining screw
at the rear of the yoke.

The picture tube and degaussing coil assembly
can be removed as a unit. Unplug 2-pin connector
for degaussing coil. Using a 7/16-inch hex socket
wrench, remove 4 screws holding picture tube. Re-
move CRT carefully by pulling it out toward the
front.

NOTE: Replacing the picture tube will require
checking adjustments for purity, convergence
and white balance. Readjustments may be re-
quired. Refer to pages 11 through 12 and Figures 6
through 9.

REMOVAL OF INTERFACE PC BOARD P325

To remove this PC board use a Vs-inch nut driver.
Remove one screw which retains the board to the
bracket. The board may then be removed by mov-
ing upward, away from the Deflection PC Board
pP322.



SERVICE INFORMATION (Cont.)

REMOVAL OF DEFLECTION PC BOARD P322

Interface PC Board must first be removed before
removal of Deflection PC Board. Remove two
screws which retain rear of Deflection PC Board.

All plugs and one clip on ground lead must be
removed before PC Board can be removed. It will
be necessary to make note of plugs removed so
that they will be replaced correctly when board is
replaced.

HIGH VOLTAGE ASSEMBLY REMOVAL

The display unit must be removed from the game
in order to remove the H.V. Assembly.

1. Remove anode lead after power to monitor has
been off for at least two minutes.

2. Unplug 3-pin connector P901 from side of H.V.
Assembly.

3. Remove J501 from Neck PC Board.

4. Unplug power connector P101 at Deflection PC
Board.

5. Using a %-inch nut driver, remove the five
screws which retain the H.V. cage to the
chassis. Do not remove screws which hold
together side and bottom panels of display
chassis.

The cover of assembly can then be removed,
which will expose H.V. PC Board. Any inspection
or service can be done without removing the PC
board from the metal cage. !

POWER TRANSISTOR REPLACEMENT:

When replacing any ‘“plug-in” transistor, please
observe the following precautions and note the
general warnings or precautions stated elsewhere
in this manual.

1. The metal mount for certain transistors also
serves as a heat sink. After turning off power,
be sure heat sink has cooled sufficiently to
avoid burns.

2. Transistor sockets are not “captive”; that is,
transistor mounting screws also secure socket.
When installing transistor, socket and mica in-
sulator must be held in its proper location.
Observe location when transistor is removed.

3. When replacing power and output transistors,
thermal grease must be applied evenly to both
sides of mica insulator. A mica insulator will be
placed between transistor and heat sink.

4. All transistor mounting screws must be tight
before applying power to display.

.10-

CAUTION: Do not apply excessive torque to tran-
sistor mounting screws. 7-10 in./Ibs should usually
be sufficient. If screw threads are stripped by ex-
cessive torque, a poor electric and/or thermal con-
nection could result.

FAILURE TO COMPLY WITH THESE INSTRUC-
TIONS COULD RESULT IN FAILURE OF THE
TRANSISTOR AND/OR OTHER COMPONENTS IN
THE CIRCUIT.

INDIVIDUAL CIRCUIT ANALYSIS

DC voltage measurements, using a meter with a 1.0
megohm, or higher, input impedance are useful in
analyzing circuit faults in the H.V. Power Supply
and Deflection Amplifier sections. A digital meter
with 10 megohm input impedance, will be required
for certain voltage readings. Refer to page 11.

Scope waveforms are useful when checking the
deflection amplifier and other circuits. Waveforms
can be compared to the scope photos in the service
manual. An ohmmeter may be used to check for a
shorted transistor or diode. In some cases, this can
be done without removing the component from the
circuit. When using an ohmmeter, the AC power
must be removed from the display.

OPERATIONAL TESTS

FAULT INDICATOR:

The PC Board P322 contains a red LED indicator
D800. The indicator will be on when an “X" or “Y"”
amplifier fault occurs. This indicator must be fully
off when the chassis is in normal operations.

Do not attempt to produce beam current when D800
is on. The indicator is the ‘ON” state means that a
loss of “X” or “Y" yoke current has occurred. The
loss of input signal from game hardware (“X" or
“Y") will cause the indicator to light.

LOW VOLTAGE POWER SUPPLY

1. Measure the AC voltage between the output
side of F100 and F101.
READING: 80 VRMS =10% (maximum limit).

2. Measure the DC voltage of the power supply at
collector of Q605 and Q606.

POSTIVE: 46V nominal; 49V maximum at Q605.
NEGATIVE: -46 V nominal; -49 V maximum at Q606.



HIGH VOLTAGE POWER SUPPLY

The video B+ supply to RGB amplifiers can be
measured with a standard multimeter or digital
meter.

READING: 182 VDC typical at J501 on Neck PC
Board.

The following high voltage measurements will re-
quire the use of a high voltage probe and digital
meter with 10 megohm input impedance. A high
voltage probe such as Fluke Model 80K-40 will in-
crease the voltage range of the digital meter by
1000 times.

WARNING: Operation of these monitors outside
the cabinet involves a shock hazard from the
monitor power supplies. Work on the monitor
should not be attempted by anyone who is not
thoroughly familiar with precautions necessary
when working on high voltage equipment.

* Anode voltage: 19.5 kV at zero beam current
* Focus voltage: 5 kVDC
e Screen voltage: 680 VDC

* These voltages will vary with the settings of the
high voltage adjustment, focus or screen con-
trols.

DEGAUSSING

The display unit is equipped with an automatic
degaussing circuit. The degaussing effect is con-
fined to the picture tube. This is because the de-
gaussing coil is mounted on picture tube. Should
any part of chassis become magnetized, it will be
necessary to degauss affected area by means of a
manual degaussing coil. Move coil slowly around
all monitor surface areas, then slowly withdraw to
a distance of 6 feet before disconnecting coil from
AC Power Supply.

IMPORTANT DEGAUSSING NOTE:

It is recommended that the picture tube and sur-
rounding metal parts be degaussed with an exter-
nal degaussing coil immediately before setting
color purity and/or convergence adjustments.

SPOT KILLER AND INPUT PROTECTION
CIRCUIT TEST

1. Test “X” circuit and “Y" circuit individually and
not simultaneously.

2. The switching used for test is shown below:

NORMAL N O RMAL

M NI'I' R
cr 0 0 Or UNITOR
+4, 2VDC +3. ZVDC
-4, E\FDC -3. ZVDC

(FAULT POSITION) ( FAULT POSITION)

FIGURE 4

3. Hold switch in fault position. Display pattern
should be in cut-off.

4. Move switch to normal position. Display pat-
tern should move out from center.

NOTE: This display unit contains an input protec-
tion circuit (I.P.C.) which reduces the yoke current
to a safe value to protect the unit from game hard-
ware lockup. Yoke current may be sampled by
viewing the waveform across R610 for “Y" fault
test or R710 for X" fault test.



ADJUSTMENT PROCEDURES

NOTE: A/l of the following adjustments have been
performed at the factory and should require no fur-
ther attention. If the display unit is serviced for
any reason, it should be observed afterward to de-
termine if any of these adjustments need to be
performed again.

INTERFACE PC BOARD ADJUSTMENTS:

1. 6 controls are located on the PC board. The
drawing shown below is a chassis rear view of
the Interface PC Board.

2. Observe a crosshatch display to determine
which controls require adjustment. To deter-
mine signal input level, refer to electrical
specifications.

3. The control functions are listed below:

“X"" CENTERING—Moves display to the right or
left.

“Y” CENTERING—Moves display up or down.
“X" GAIN—Adjusts the horizontal size of
display for 15 inch.

“Y" GAIN—Adjusts the vertical size of display
for 11.25 inch.

“X" LIN.—Adjusts left and right square to
agree with center square.

“Y" LIN.—Adjusts top and bottom square to
agree with center square.

NOTE: Any adjustments of linearity must be
followed by readjustment of gain settings.

The following adjustments should be made in con-
secutive order as shown in this manual.

Refer to “IMPORTANT DEGAUSSING NOTE” on
page 11.

HIGH VOLTAGE ADJUSTMENT

Refer to the section entitled “HIGH VOLTAGE
POWER SUPPLY" under the heading “OPERATION-
AL TESTS" for equipment required. In addition, it
will be neccesary to have an insulated poten-
tiometer adjustment tool for hex or slotted poten-
tiometer. Remove power from the display unit, and
wait two minutes.

Connect high voltage probe tip to CRT anode but-
ton. Insert insulated adjustment tool through top
of high voltage cage, making contact with potenti-
ometer R918. Turn on power to display unit, allow
10 minutes warm up time, and then adjust high
voltage for 19.5 kV with zero beam current.

FOCUS CONTROL:

1. This control, which is located at the rear of the
high voltage assembly, is for customer adjust-
ment.

2. The control may be set slightly de-focused to
improve the overall display.

SCREEN CONTROL:

1. The screen control has been adjusted in factory
and sealed. This control is located at the rear of
the high voltage assembly.

2. Screen control is adjusted for picture tube
cutoff when driving R, G and B with a peak
voltage input of 1.5V and the brightness control
has been adjusted for 0.0V from G1 of picture
tube to ground.
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FIGURE 5:
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SCREEN CONTROL:

3. The screen control will require adjustment only
when the picture tube or high voltage assembly
has been changed.

CAUTION: CARE MUST BE TAKEN WHEN AD-
JUSTING THE SCREEN CONTROL TO AVOID A
CENTER SPOT WHICH WILL BURN THE PICTURE
TUBE.

NOTE: Rest position of the electron beam, when it
is not being driven, is center of picture tube.

If rapid adjustment of screen control is made,
there is a possibility of burning picture tube. Ad-
justment of screen control must be made slowly
while power is applied to display unit.

WHITE BALANCE:

The Neck PC Board contains 6 controls which are
used for white balance. The controls have been
optimized at factory to balance the 3 guns of the
picture tube.

1. The 3 bias controls (black) are used to balance
the low beam gray scale using equal inputs of
RGB at 1.8 V peak positive.

2. The 3 drive controls (green) are used to balance
the high beam white output using equal inputs
of RGB at 3.6 V peak positive.

NOTE: The drive control of the gun with lowest
output should be in the maximum clockwise
position. .

3. Interaction between controls will make it
necessary to repeat Steps 1 and 2 as required.

COLOR PURITY

For best results, it is recommended that purity ad-
justment be made with display unit facing west or
east. The display unit must have been operating
15 minutes or more prior to this procedure.

With yoke on, CRT neck, set convergence
assembly on CRT neck with the center line (of
Purity Adjustment Magnet) over gap between
grids No. 3 and No. 4. The convergence assembly
consists of 3 sets of ring magnets with tabs
(Figure 6).

Tabs of the 3 magnetic ring-pairs are to be in a ver-
tical position which will produce a zero-correction
state and facilitate adjustments (Figure 6).

Connect a generator or game (self-test mode)
which can generate a crosshatch pattern of red,
green and blue independently and in combination
of colors. Refer to “INTERFACE PC BOARD AD-
JUSTMENTS"” for input signal level and pattern
size.

With a green crosshatch pattern, pull the deflec-
tion yoke backward as far as it will go. The center
vertical portion will be green. If green is not hori-
zontally centered between other colors, move the
2 purity magnets with respect to each other in
order to center green crosshatch on screen.

Push deflection yoke forward gradually, until
crosshatch is a uniform green (pure in color)
across the entire pattern. The deflection yoke
should subsequently be secured in place.
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TOP VIEW

PURITY ADJ.
RED/ BLUE ADJ. (4 POLE)

RED/ BLUE
ON GREEN ADJ. (6 POLE)

CONCENTRIC CONVERGENCE ASSY,
SHOWN IN ZERO CORRECTION
POSITION.
REA
e TABS OF RING MAGNETS
IN VERTICAL POSITION.

FIGURE 6

Both red and blue colors are to be checked for
uniformity and true color. Reposition deflection
yoke, if necessary, to obtain optimum purity of all
colors. Tighten clamp to secure deflection yoke.

STATIC CONVERGENCE ADJUSTMENT

4-Pole Magnets and 6-Pole Magnets are for static
convergence.

1. A crosshatch signal should be connected to the
monitor. '

2. A pair of 4-Pole Convergence Magnets is provid-
ed and adjusted to converge the blue and red
beams (Figure 6). When the Pole opens to the
left and right 45° symmetrically, the magnetic
field maximizes. Red and blue beams move to
the left and right. Variation of the angle between
the tabs adjusts the convergence of red and
blue vertical lines.

3. When both 4-Pole Convergence Magnet Tabs
are rotated as a pair, the convergence of the red
and blue horizontal lines is adjusted.

4. A pair of 6-Pole Convergence Magnets is also
provided and adjusted to converge the magenta
(red + blue) to green beams (Figure 6). When
the Pole opens to the left and right 30 ° symmet-
rically, the magnetic field is maximized. Red
and blue beams both move to the left and right.
Variation of the opening angle adjusts the con-
vergence of magenta to green vertical lines.

5. When both 6-Pole Convergence Magnet Tabs
are rotated as a pair, the convergence of
magenta to green horizontal lines is adjusted.



ADJUSTMENT OF DYNAMIC B G R i

CONVERGENCE (Figures 7,8 and 9) \

1. Feed a cross hatch signal to the monitor. R B

2. Insert a wedge temporarily and fix the Deflec- | G G CRT [ ]
tion Yoke so as to obtain the best circumfer- | B R
ence (Figures 8a through 9b).

NOTE: The wedges may need to be moved dur- R GB UNDER
ing adjustments. . c - 5 .
R REEN INSERT R R W

- Insert three rubber wedges to the position as ¢ s¢ anom Ul;,,:g sm:os
shown in Figure 7 to obtain the best circumfer-
ence convergence.

IG 8

NOTE: LIS

1. Tilting the angle of the yoke up and down ad-
justs the crossover of both vertical and horizon-
tal red and blue lines (Figures 8a and 8b). UPPER

. Tilting the angle of the yoke sideways adjusts RG B
the parallel convergence of both horizontal and
vertical lines at the edges of the screen
(Figures 9a and 9b). g g CRT \—

- Use three rubber wedges (tapered rubber R 8
wedges are used for a pupose). /

5 The position of each_ rubber wedge is shown in 8 ¢ R UNDER
Figure 7.

- Do NOT force the permanent wedges in. They CRT SCREEN INSERT RUBBER WEDGE
are to be inserted until they just make contact FROM LOWER SIDE
with the yoke—after the yoke has been posi-
tioned.

- Fix the three permanent rubber wedges with FIGURE 8b
chloroprene rubber adhesive. -

. After the adhesive has dried enough to hold the
wedges in place, carefully remove the tempor-
arily installed wedge.

g ] i
B R
TEMPORARILY | l
INSTALLED
. WEDGE
x\0 Soe
o v\ Yo. CRT SCREEN INSERT RUBBER WEDGE
FROM LEFT SIDE
[ FIGURE 9a
RUBBER
™ )/ WEDGE
CRT i
i i Y
R B
CRT
NECK DEFLECTION | ] [ ]
YOKE
CRT SCREEN INSERT RUBBER WEDGE
FROM RIGHT SIDE

FIGURE 7 FIGURE 9b

Rear View

High Voltage PC Board P324

FIGURE 11
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WAVEFORM

(DVERT.AVIDIV.  HORIZ smsiDIv.  (2)VERT. 1V/DIV ~ HORIZSmsiDIV. (3)VERT.2VIDIV. HORIZ. Sms/DIV. (4VERT.2viDIV.  HORIZ 5ms/DIV.
8VPIP SCOPEMODEDC  6VPIP SCOPEMODEDC 14VPIP SCOPEMODEDC . 126VPIP  SCOPE MODE DC

BERERRERT FREELEEEE

VERT.20V/DIV  HORIZ5ms/DIV  (6)VERT.20v/DIV  HORIZ Sms/DIV. (DVERT.1ViDIV.  HORIZ 5ms/DIV (BVERT.1viDIV  HORIZ. 5ms/DIV.
80VPIP SCOPE MODE DC BOVPIP SCOPE MODE DC 5.2VPIP SCOPE MODE DC 6-2VPIP SCOPE MODE DC

(®)verT2viDIv.  HORIZ.5msiDIV  (10) VERT. 2VIDIV.  HORIZ. Sms/DIV (1) VERT.05VIDIV. HORIZ.5ms/DIV. (12) VERT. 10VIDIV HORIZ. 5ms/DIV.
VPP SCOPE MODE DC 0.8VPIP SCOPE MODE DC 2.2VPIP SCOPE MODE DC 4avpIP SCOPE MODE AC

R —
3 ov -
(i3)VERT. 2v/DIV. HORIZ 5ms/DIV. VERT.2V/DIV HORIZ. 5ms/DIV.  (15) VERT. 2V/DIV. HORIZ. 10ps/DIV. VERT. 20V/DIV. HORIZ. 10ps/DIV.
2vPIP SCOPE MODE AC 1.5VP/P SCOPE MODE AC 12VPIP SCOPE MODE DC 144VPIP SCOPE MODE DC

ov

[}

: v
(@?)VERT 2viDIV. HORIZ 10psiDIV.  (18) VERT. 50V/DIV. HORIZ 10ps/DIV. (9) veRT soviDIv. HORIZ. 10ps/DIV. (20) VERT. 05V/DIV. HORIZ. 5ms/DIV.
13VPIP SCOPE MODE DC 260VP/P  SCOPE MODE DC 230VPIP  SCOPE MODE DC 1.8VPIP SCOPE MODE AC

NOTE: Waveform measurements taken from point indicated to chassis with a wide band
oscilloscope. Vertical sensitivity and time base shown below photo. Input signal is a green
crosshatch pattern with “X” input equal to 8 V P-P and "Y” input equal to 6 V P-P. the pattern is
adjusted for correct size, linearity and centering.

For waveform reference numbers, check schematic with circled numbers.

-20-
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Q608

Q606

FIGURE 16: Y Output Amplifier/Heat Sink Assembly, 38A5767-000

TERMINAL BOARD CONNECTS
" TO Q705 AND Q707

Q706
(connected to Q708)

FIGURE 17: X Output Amplifier/Heat Sink Assembly 38A5765-000
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REPLACEMENT PARTS LIST

This monitor contains circuits and components included specifically
for safety purposes.

For continued protection no changes should be made to the original
design, and components shown in shaded areas of schematic, or Ak
on parts list should be replaced with exact factory replacement parts.

The use of substitute parts may create a shock, fire, radiation or other
hazard. Service should be performed by qualified personnel only.

P325 INTERFACE PC BOARD ASSY.

Ref. No. Part No. Description Ref. No. Part No. Description
CAPACITORS SEMICONDUCTORS
C200,201 45%0525-003 0.47 uF, 37V, Lytic D200,201,206 66X0070-001 Diode 1N914B
C202,203 45X0524-052 150 pF, 10V Lytic 1C200,201 86X0138-001 IC TLO81CP
Q200 86X0114-001 Transistor, PNP, 2N3906
RESISTORS Q201 86X0113-001  Transistor, NPN, 2N3904
R200 340X2331-934 3300, 5%, 0.25W VDR200,201  43X0470-001 Voltage Dependent Resistor V
R201 340X2102-934 1k , 5%, 0.25W ZD200,201 66X0040-017 Zener Diode, 13V, 5%, 1.0W
R203 340X2132-934 1.3kQ . 5%m 0.25W ZD202,203 66X0040-034 Zener Diode, 3.6V. 7% Special
R204,205,218 340X2472-934  4.7kQ , 5%, 0.25W
R206,220 340X2332-934  3.3k0 , 5%, 0.25W
R208,222 340X2470-934 470, 5%, 0.25W
R209,223 40X0639-006 Control, 2k(2
R210,224 340X2332-924  3.3k0 , 2%, 0.25W
R211,225 340X2473-934 47k0 , 5%, 0.25W
R212,226 40X0639-008 Control, 10kl
R213 340X2392-924  3.9kQ , 2%, 0.25W
R214,228 340X5102-733 1k, 5%, 2W
R215,229,249 340X2562-934 5.6k , 5%, 0.25W
R216,230 340X2273-934 27k, 5%, 0.25W
R217,231 340X2103-934 10k, 5%, 0.25W \ '
R221,207 40X0639-007 Control, 5k -
R227 340X2432-924  4.3k0 , 2%, 0.25W
P322 DEFLECTION PC BOARD ASSY.
43X0474-001 Dual Thermistor (P.T.C)), RESISTORS (Cont.)
Special R615,715 340X2100-934 100, 5%, 0.25W
’ R706 340X3472-934 4.7ka, 5%, 0.5W
CAPACITORS R714 340X3132-234  1.3k0, 5%, 0.5W
C100,101 45X0564-001 4700 uF, 63V, Lytic R800 340X2103-934 10kQ , 5%, 0.25W
C102,103 45X0565-001 330uF, 50V, Lytic R801 340X2333-934  33kQ, 5%, 0.25W
C106 343X5632-040  .0564F, 10%, 400V R802 340X5222-743  2.2kQ, 10%, 2W v
C600,701 80X0099-005 .001 u4F, 20%, Z5F, Disc R803 340X2333-934 33k , 5%, 0.25W 4
C602,702 47X0786-006  0.224F, S0V R804,805 340X2155-934 1.5Mq, 5%, 0.25W
C603,703 46X0541-003 0.47uF, 100V R806,807 340X2221-934 2200, 5%, 0.25W
C604,704 80X0099-193 0.1uF, 50V, Disc R808,809 340X3271-934 2700, 5%, 0.5W
800,801 45X0560-019 1uF, 50V, Lytic
RESISTORS SEMICONDU(?TORS
D100,101 66X0079-001 Diode, S5A2
R100,101 340X3150-934 150, 5%, 0.5W D600,601,700 66X0070-001 Diode, 1N914B
R102,103 340%2102-934 1kQ , 5%, 0.25W D602,702 66X0071-001 Diode, IN4001
A R106 43X0477-002 220, 10%, 3W D800 7A0363-001 LED
R602,603 340X2471-934 4700 , 5%, 0.25W Q100 86X0125-001 Transistor, NPN
R604,704 340X3362-934 3.6kn, 5%, 0.5W Q101 86X0126-001 Transistor, PNP
R605,705 340X2910934 910, 5%, 0.25W Q600,601,602 86X0127-001  Transistor, NPN, TPS 98
R606 340x3822.934  8.2k0, 5%, 0.5W Q603Q703  86X0126-001  Transistor, PNP
R608,708 3402101934 1000, 5%, 0.25W Q604.Q704  86X0125:001  Transistor, NPN '
R609,709 340X2240-934 240, 5%, 0.25W Q800 86X0072.001  Transistor, PNP v
A, R610,710 43X0401-056  1.50, 5%, N.I, 10W 7D100,101  66X0040-027  Zener Diode, 46V, 5%, 1.0W &
R611,711 340X2390-934 390, 5%, 0.25W
R612,713 340X5680-733 680, 5%, 2W
R614 340X3122-234 1.2k, 5%, 0.5W
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P341 NECK PC BOARD ASSY.

Description

SEMICONDUCTORS

Diode, 1N914B

Diode, 250V, HS

Transistor, NPN, D40P3
Transistor, NPN, 2N3904
Zener Diode, 4.3V, 5%, 0.5W
Zener Diode, 18V, 5%, 1.0W

SEMICONDUCTORS

Diode, HS

Diode, Silicon

IC, Clock, #NES55P
Transistor, BU409
Transistor, NPN
Transistor

Horiz. Driver, 2N6557
Transistor, BU207

Zener Diode, 13V, 5%, 1W
Zener Diode, 24V, 5%, 1W
Zener Diode, 150V, 5%, 1W

TRANSFORMERS AND COILS

Ref. No. Part No. Description Ref. No. Part No.
CAPACITORS
C500,501,502 80X0099-006 4TODF, 10%, ZSF, Disc D500 66X0070-001
C503 45X0569-004 2.2uF, 350V, Lytic D501 66X0069-001
C504 80X0099-118 100pF, 10%, 2kV, N750, Disc Q500,501,502 86X0115-001
C505 80X0099-061 .01 HF, 20% 5 1kV, Z5U, Disc Q503 86X0113-001
ZD500 66X0040-011
RESISTORS ZD501 66X0040-026
R501,503,505 340X2102-934 1kr , 5%, 0.25W
R506 340X2103-934 10k0) , 5%, 0.25W
R507,508,509 40X0641-001 Control, 5000 , Green
R510,512,514 340X2432-934 4.3k, 5%, 0.25W
R511,513,515 340X2431-934 4300 , 5%, 0.25W
R516,517,518 40X0641-004 Control, 15k, Black
R519,520,521 340X5123-733 12k , 5%, 2W
R522,523,524 340X3272-244 2.7k , 10%, 0.5W
R525 340X3226-244 22M101 | 10%, 0.5W
R526 340X5102-733 1k, 5%, 2W
R527 340X3330-934 330, 5%, 0.5W
R528 340X4399-331  0.390, 5%, 1W
R529,530,531 340X2123-934 12k, 5%, 0.25W
R532 340X3182-944 1.8k02 , 10%, 0.5W
R534 340X2273-934 27k, 5%, 0.25W
R535 40X0590-014 Trim Pot, 25kQ
R536 340X3392-944 3.9k0, 10%, 0.5W
R537 340X3104-244 100k , 10%, 0.5W N
P324 HIGH VOLTAGE PC BOARD ASSY
CAPACITORS
C901 045X0569-003  100uF, 100V, Lytic D901 66X0083-001
C903 80X0099-134 0.015uF, 100V, Disc A D902 66X0068-002
C904 349X1044-109 AuF, 20%, 100V, Polyester 1C901 86X0134-001
C905 45X0568-001 33uF, 63V, Lytic Q900 86X0128-001
C909 45X0524-021 22uF , 50V, Lytic Q901,902,904 86X0071-001
C910 45X0524-036 10pF, 300V, Lytic Q903 86X0120-001
Cc911 46X0536-015 .01uF, Polypropylene Q905 86X0116-001
Cc912 349X1041-100 0.14F, 5%, 100V, Polyester A.Q906 B6X0118-001
C913,915 80X0099-005 .001uF, 20%, Z5F, Disc ZD900-901 66X0040-017
C914 45X0569-001 47uF, 50V, Lytic ZD903 66X0040-007
A C916 46X0536-016  0.35uF, 5%, 400V, Polypropylene ZD902 66X0040-008
C920 80X0099-028 68pF, 10%, NPO, Disc
RESISTORS A, T900 53X0487-002
A R901 43X0477-001 3.90, 10%, 3.0W /A T901 52X0126-001
R903 340X3039-934 3.90, 5%, 0.5W 38A5873-000
R904 340X3471-934 47002, 5%, 0.5W 9A2825-001
R905 340X3561-934 5600, 5%, 0.5W
R906 340X3682-934 6.8k, 5%, 0.25W 9A2819-001
R908,915 340X2102-934 1k, 5%, 0.5W
R909 340X2104-934 100k , 5%, 0.25W
R910 340X2123-934 12k0 , 5%, 0.25W
R911 340X2682-934 6.8k0) , 5%, 0.25W
R912 340-3150-834 150, 5%, 0.5W
A.RO13 43X0401-057 5600, 10%, 5W
R914,927 340X3151-934 1500, 5%, 0.5W
R917 340X3033-934 3.3n, 5%, 0.5W
R918 40X0590-014 Trim Pot, 25k0
R919 340X2241-934 2400, 5%, 0.25W
R920 340X3152-834 1.5k , 5%, 0.5W
R921 340X2222-934 2.2k}, 5%, 0.25W
R922 340X2113-934 11k, 5%, 0.25W
R923,916 340X2332-934  3.3kn , 5%, 0.25W
R924 340X2561-934 5600 , 5%, 0.25W
R925 340X2101-934 1000, 5%,-0.25W
R926 340X5022-333 2.20, 5%, 2W
R928 340X4563-933 56k , 5%, 1W

HV Transformer

Horiz. Driver Transformer
Coil, Degaussing Assy.
Yoke, Deflection

(Model 19K 6402 only)

Yoke, Deflection
(Model 19K 6401 only)



P324 HIGH VOLTAGE PC BOARD ASSY. (Continued)

Ref. No.

Part No.

Description

MISCELLANEOUS

(Including chassis mounted components)

M 6A0391-001
30X0768-001
30X0769-001

A\ 30X0748-001
30X0754-001

8X0374-001
9A2808-001

A F100,101 16X0185-001 Fuse, 6.25A, SB
& F600,700 16X0184-001  Fuse, 3A, NB
J200,201 3A0618-005 Connector for Interface PC
Board (5-Circuit)
P200 6A0618-004 4-Circuit Header
P322 38A5759-000 Deflection PC Board Assy.
P324 38A5762-000 High Voltage PC Board Assy.
P325 38A5764-000 Interface PC Board Assy.
P341 38A5874-000 Neck PC Board Assy.
P600,700 6A0394-007 7-Circuit Header
P701,101 6A0394-005 5-Circuit Header
A\ P901 6A0401-001 Plug, 3-Circuit
Q102 86X0137-001 Transistor, 2N3716X
Q103 86X0135-001 Transistor, 2N3792X
MAV500 88X0138-506 19VLTP22 CRT, RCA
(Used on Model 19K6402)
AV500 88X0145-506 19VNJP22 CRT, Rauland
(Used on Model 19K6401)
Part No. Description
38A5769-000 Assy. HV Unit, Complete
2A0684-001 Assy., Lateral/Purity
3A0627-002 Housing, AMP No. 350342-2
(Used for Degaussing Assy. Plug)
3A0627-003 Housing, AMP No. 350342-3
3A0627-001 Housing, 1-Circuit
3A0614-001 Socket for Power Transistor
3A0629-005 5-Circuit Housing
3A0631-001 Housing, 3-Circuit
3A0629-007 7-Circuit Housing
(For Power Supply Cable)
3A0629-008 8-Circuit Housing

(Used in 12 CKT input connector/

«’

Ref. No. Part No. Description
NOTE: Refer to Figure 17
38A5765-000 X Output Amplifier/ Heat Sink
Assy. which incorporates the
) following components:
Q705,707 86X0123-001 Transistor, 2N3716
Q706,708 86X0124-001 Transistor, 2N3792
R717,R718 340X4399-331  Resistor, 0.390, 5%, 1W
R719,R720
NOTE: Refer to Figure 16
38A5767-000 Y Output Amplifier/Heat Sink
Assy. which incorporates the
following components: V
Q605,607 86X0123-001 Transistor, 2N3716
Q606,608 86X0135-001 Transistor, 2N3792X
R617, R618, 340X4399-331 Resistor, 0.390 , 5%, 1W
R619, R620

The following

PC boards include

parts shown to

the right of each:

P322 16X0182-001
P322 38A5760-000
P324 38A5573-000
P324 38A5763-000
P324 38A5967-000
P341 38A5689-000
A P341 3A0636-001
P341 6A0395-001
P941 30X0756-001

cable assy. 38A5760-000)

Connector, 12-Pin Input
(AMP No. 350783-1)

Pin, Female
(Used on P901 Red Wire)

Pin, Female
(Used on P901 White Wire)

Pin, Male (For 12 circuit
input connector and J9801)

Pin, AMP No. 350850-1 (Used on
degaussing coil connector and J501)

Yoke Wedge
Yoke Tab

Fuse Clips

“12-Pin Connector Assy.

3-Circuit Transistor Lead Assy.
Power Cable Assy.

To-3 Transistor Lead Assy.
Focus & Red Wire Assy.

CRT Socket

8Circuit Header, 90 Degree
Bead Chain Pin

v
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