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1 Wamings and Cautions

This Quadrascan™ color X-Y display was de-
signed to Atari specifications and built by Wells-
Gardner Electronics Corp. The AC power, color, and
X, Y, Z signals are fed to the display through a 15-pin
harness connector located next to the right side
panel.

This display differs very little from that used in
Atari’s black-and-white X-Y video games, such as
Asteroids™, Battiezone™ or Red Baron. The only
major difference is that it now has three Z amplifiers
to control the three color guns. The cathode-ray tube
is an off-the-shelf 100° in-line picture tube that is
also used in raster-scan displays.

Figure 1

A. Before You Start...

You should never attempt to work on a display
chassis if you are not familiar with servicing proce-
dures and precautions necessary for high-voltage
equipment. Any television or video dispiay has three
sources of possible danger:

® Strong electric shock due to high voltage or un-
isolated AC line voltages

® X-ray radiation, and

® implosion.

Therefore, please read this chapter carefully.

You should never attempt to modify any circuit in
this display. You should do service work only after
you are thoroughly familiar with all of the warnings
and safety measures printed in this chapter.

Overview of Display
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ify the high-voltage circuitry.

placing any display.

A WARNINGS A 1

High Voltage
This display contains high voltages capable of delivering lethal quantities of
energy. To avoid danger, do not attempt to service the chassis until you have
observed all precautions necessary for working on high-voltage equipment.

X-Radiation

This chassis has been designed for minimum X-radiation hazard. However, to
avoid possible exposure to soft X-radiation, it is imperative that you never mod-

Implosion Hazard
If you drop the display and the picture tube breaks, it will implode! Shattered
glass and the yoke can fly 6 feet or more from the implosion. Use care when re-

B. Safety Measures

Develop good safety habits, so when you're rushed
with repair work, you'll still automatically take the
right precautions.

A good practice when working on any display is to
first ground the chassis and use only one hand when
testing circuitry. This will avoid the possibility of
carelessly putting one hand on the chassis or
ground, and the other on an electrical connection.
Doing so could cause a severe electrical shock.

If you service this color X-Y display on a test
bench, use only the power supply that came with the
game. Do .nat Lse standard line xoltage ar a novwer
supply from a bladk-and-white game such as
Asteroids™, since the voltages produced by those
sources will damage the Wells-Gardner color X-Y
display.

To prevent fire or shock hazard, never expose this
display to rain or moisture. Also check periodically
for frayed insulation on wires.

If you need to service the display, observe the
original lead dress (routing and length of harness
wires). Use extra precaution in the high-voltage cir-
cuitry area of the dispiay. Whenever a short circuit oc-
curs, replace those components that indicate they
have overheated.

C. Picture-Tube Handling

Use extreme care when handling the picture tube,
since rough handling may cause it to implode, due
to a vacuum inside. Do not nick or scratch the glass,
or subject it to any undue pressure when removing
or installing it.

N

Wear safety goggles and heavy gloves for protec-
tion when handling the picture tube. Keep others
without safety goggles away. Never lift the tube by
its neck.

Discharge the high voltage in the picture tube by
shorting the anode connection to chassis ground—
not the cabinet or other mounting parts. When dis-
charging, go from ground to anode, and use a well-
insulated piece of wire.

D. Replacing with Proper
Components

It is important for you to maintain the specified

values: of all compenen’s 1M tire:tugh-veliage: cir-
2 g

cuits, and anywhere else in the dispiay that could
cause a rise in high voltage, or in operating supply
voltages.

The picture tube in this display employs integral
implosion protection. For continued safety, replace
it with a tube of the same type number. Refer to the
parts lists in the back of this manual (Chapter 7), and
use only exact replacement parts, especially for
those parts identified with the A symbol.

E. Final Testing Before
Reinstalling Display

Before installing the color display back in the
game, you must check the following:

1. Inspect all harness wiring on the display, and be
sure none of it is pinched between the chassis
and other metal parts in the display.

2. Replace all protective devices such as insulating
fishpaper, compartment covers, and shields.



2 Specifications

A. Inputs

1. Input Voltage

25-0-25 VAC RMS center-tapped at nominal line for
amplifier

2. Input Voltage Range
+10% to —15%

3. Input Power at 50 VAC

150 watts AC (amplifiers at maximum deflection)

4. Signal Inputs (at Maximum
Deflection)

“X” horizontal: 16 volts P/P (£ 8 volts).

“Y’" vertical: 12 volts P/P (£ 6 volts).

“Z"” beam drive: 4.0 volts maximum brightness, 1.0
volt black level.

5. Input Impedance

“X” = 25K ohms, “Y” = 28K ohms, “Z” = 1K
ohms

B. Writing Rate

“X” amplifier = .05 inch per microsecond, “Y”
amplifier = .0375 inch per microsecond.

Wells-Gardner Color X-Y Display

C. Z Bandwidth

5 MHz at —3 dB point

D. High Voltage

19.5 kV at I, = 0; adjustable to +212%. High-voltage
regulation restricted to 2% maximum (1,0 to 100 uA).

E. Controls

Factory-adjusted controls: High-Voltage adjust-
ment, High-Voltage Tripping adjustment, and Z
tracking. Operator-adjustable controls: Focus and
Brightness.

F. Operating Temperature
and Humidity

Ambient (in the game cabinet) humidity: 0 to 90%
non-condensing.
Ambient temperature: 0 to 55° C (32 to 131° F)
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3 Adjustable Controls
—AA\— warNiNg —A—

1. Set the game to display the self-test diagnostic

Remember to observe the precautions re- pattern that shows a series of colored bars of var-
garding high voltages when making ad- ious intensities. (Refer to the game manual for
justments to this display! details on selecting self-test diagnosic patterns.)
—— el 2. Use a non-metallic Allen wrench (commanly, gal-.

c a “tweakKing-tool”) to adjust the BRIGHTNESS
ontrol until only five of the white lines in the
enter of the display are visible. (The longest line
hould be the dimmest.)

Before making any of the following adjustments,
turn on the display and allow it to warm up for at
least 5 minutes.

»oooml

Focus : B.
A. Brightness

e FOCUS control should be adjusted if the Tl
en image is not sharply defined. Figure 2 shows The BRIGHTNESS control (R535) should be ad- ScCre
ocation of the FOCUS control on the high-volt- justed if the picture image is either too bright or too the
cage. Turn this control until you get optimum dark. Figure 2 shows the location of the age
en sharpness, then readjust to enlarge the line BRIGHTNESS control on the Neck printed-circuit Scre
h. board (PCB). widt

(SCREEN)
BRIGHTNESS

FOCuUs

S~

Focus Controls Figure 2 Brightness and



Wells-Gardner Color X-Y Display

4 Replacement of Major Assemblies

NOTE

Tools Required to Replace all Assemblies
Covered in This Chapter: 7.inch and
14-inch hex socket wrenches, and a Phil-
lips-head screwdriver.

C. High-Voltage PCB
Replacement

First unplug the power and color-signal connec-
tor. Remove the display assembly from the game.

A. Picture-Tube 1
Replacement

Be sure to first unplug the 15 pin power and color-
aoingnl oy &», fsonframy

SRR
i ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

?ﬁ?fm|||||||i|||||||||||||||||||||||||||||||

'p L
the: hlgh voltage'froni thetube ‘Remove the Iarge
high-voltage connector (anode wire) near the top
of the picture tube. Unplug the Neck PCB at rear
of picture tube.

Unplug the 5-pin connector on the Deflection

Use a well-insulated 20-kV jumper to discharge
the high voltage from the tube. Remove the large
high-voltage anode connector on top of picture
tube. Then disengage the anode wire from its

iISoﬁ uanUg the
red 8 -pin harness connector just below the 3-pin
connector.

4. Using a %4-inch hex socket wrench, remove the 5
screws holding down the high-voltage protection
cage. Do not remove the screws that hold to- 2.

PCB. gether the side and bottom panels of the display
llﬁmn a 7/ Jnnh bnv pmr\lln} urnnr\h ramnaun tha rhaccic - T S VI VLT, ’k .
he steel 5. To remove the PCB from the cage, turn the cage four screws that nold the picture tube in
1g it out upside down. Remove the two sheet-metal frame. Carefully remove the tube by pulli

screws inside that secure the PCB. Slide the toward the front.
you will PCB at an angle out of its slots in the cage. 4. Important: After replacing a picture tube
the puri- 6, When replacing the high-voltage transformer, be have to re-converge the picture, readjust
1ese ad- sure to check the picture for correct sharpness ty, and readjust the grey-level tracking. Tl
oter 5 of and brightness. If it's not correct, adjust FOCUS justment procedures are covered in Chaj

or BRIGHTNESS. After replacing the High-Volt- this manual.

age PCB, you will have to readjust the high volt-

age control. This adjustment procedure is cov-

ered in Chapter 5 of this manual.

P B. Yoke Replacement
r-signal i First unplug the 15-pin power and colc
rom the D' Power TranSIStor connector. Remove the display assembly f

Replacement game.
scharge When replacing any of the power transistors, ob- 1. Use a well-insulated 20-kV jumper to di
1e Neck serve the following precautions: the high voltage from the tube. Unplug tI
1. Hold the insulated transistor socket in its proper PCB at rear of picture tube.
d your location. It is not “captive” or mounted onto the 2. With a Va-inch hex socket wrench al
the two metal chassis; instead, the transistor's mounting fingers, loosen the screws that tighten
ck. screws secure the socket. neck clamps around the picture-tube ne
e yoke 2. Apply silicone grease evenly to both sides of the 3. Slide the magnet assembly, then tfr
) mica insulator when replacing an output tran- assembly off the end of the picture tube
fill have sistor. 4. Important: After replacing a yoke, you v
he puri- 3. Make sure the transistor mounting screws are to re-converge the picture, and readjust 1
vered in tight before applying power to_the display. This ty. These adjustment procedures are co

ensures proper cooling and electrical connec-

Chapter 5 of this manual.
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tions. Use a Phillips-head screwdriver and torque (“stand-offs”) and four plastic mounting posts under
the mounting screws 7-10 inch-lbs.—no more. the board keep it away from the metal chassis.

Excessive pressure will strip the threads, caus- Use a Ya-inch hex socket wrench to remove the

Ing a poor electrical and mechanical connection. two rear screws. Then slide the board out toward the

. rear of the chassis. The harness has sufficient slack

E. DeﬂeCthn PCB SO you can service the board when it is removed
from its mounted position. All plugs are keyed, so

Jmnranar connaction.non!d hp diffienlt . if net-im-

_This hoard.is is.securad bv.mnynti
aining Wvrasker: Three: plastic

Purity, Convergence, 5.
and Tracking Adjustments

—A__ WARNING _A_l 1. Remove power from the Fiisplay.

2] O0SED thA sCrews .,aer*u.r-r:g the defloction. vokae

Sriiber tasobserve e Bresaution §ire ano- magne*h asser'ibch Z;F'T
"ﬁ."&']hua‘i‘"smﬁ,hw MR T v s ) oo verBARel
T T I éiamp? e adjustments "to-this ¢

Ilspfayl B |

glue. 1hat__mak' be holding the purity. ..

II'I]IIIIIIIIIIIIIIIIIIII II]i‘ilIIIIII I

-—=<D=<

re ﬁz- Qr‘m m-‘bame:samatlmtc‘tmr-rnu;k:iae%f:e— ' - Q
tments -must be - either north or south. - he convergence adjus

ion of the purity _ 6. ~ Degauss the picture tube with a hahd-held de-.%.......... performed after complet

gaussing coil. adjustments.

7. Apply power to the display.

: GREEN RED & BLUE
.:E CONVERGENCE CONVERGEN(

PICTURE TUBE
L APPROX. 2 INCHES GUN ASSEMBLY GAP /

| REFER TO STEP 8

invergence Adjustments Figure 3 Purity and Cc



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Position the magnet assembly so that the purity
rings shown in Figure 3 are positioned as close-
ly as possible over the gap in the gun assembly.
This is about 2 inches forward from the start of
the picture tube neck glass.

Secure the magnet assembly in position by
tightening the neck-clamp mounting screw.

Set the game to display the self-test diagnostic
pattern that shows a vertical and horizontal
crosshatch with all three colors. This may ap-
pear as a white crosshatch pattern on the
screen. (Refer to Self-Test Procedures within the
game manual for details on selecting self-test
diagnostic patterns.)

Preset the convergence magnets to superim-
pose the red, blue, and green lines at the center
of the screen. (This is only a rough adjustment.)

Set the game to display only the green cross-
hatch diagnostic pattern.

Slide the deflection yoke toward the magnet as-
sembly to produce a vertical green band within
the center of the crosshatch pattern.

Adjust the purity rings of the magnet assembly
shown in Figure 3 so that the green band is hori-
zontally equal to the red and blue bands on
either side.

NOTE

The purity rings must only affect the hori-
zontal centering of the display. If they
have a vertical or a diagonal centering ef-

fect, rotate the entire magnet assembly
so that the purity rings affect ONLY the
horizontal centering.

Slide the deflection yoke forward until the cross-
hatch pattern is all green. Continue the forward
movement of the yoke until other colors just be-
gin to show on the display. This is the forward
purity-adjustment limit of the yoke.

Slide the yoke back toward the magnet assem-
bly, through the position for a pure green display,
to the point where the display again begins to
show other colors. This is the rear purity-adjust-
ment limit of the yoke.

Position the deflection yoke to the middle of the
forward and rear purity-adjustment limits. Tight-
en the yoke-mounting screw.

Set the game to display the red crosshatch diag-
nostic pattern. Check for good overall purity.

Set the game to display the blue crosshatch di-
agnostic pattern. Check for good overall purity.

Perform the convergence adjustments.

Wells-Gardner Color X-Y Display

B. Convergence Adjustments

NOTE

If the purity adjustments have been per-
formed, you must also perform the entire
convergence adjustments procedure.

Adjust for static convergence, which aligns the
registration of all three colors over the entire dis-
play screen area, as follows:

a. Set the game to display the self-test diagnos-
tic pattern that shows a magenta (both red
and blue) crosshatch. (Refer to the Self-Test
Procedures within the game manual for de-
tails on selecting self-test diagnostic pat-
terns.)

b. Spread or close the ring tabs of the red and
blue convergence magnets to superimpose
the red and blue vertical lines in the center of
the screen area. This will produce magenta
vertical lines. These magnets are shown in
Figure 3.

NOTE
Do not attempt to adjust the convergence

of the outer areas of the display screen at
this time.

c. Keeping the tab angle the same, rotate both
tabs of these magnets to superimpose the
red horizontal lines with the blue horizontal
lines in the center of the screen area. This
produces magenta horizontal lines.

d. Set the game to display the diagnostic cross-
hatch pattern composed of all three colors.
(This should appear as a single white cross-
hatch pattern.)

e. Adjust the angle between the tabs of the
green convergence magnets, shown in Figure
3, to superimpose the green vertical lines
with the magenta vertical lines already con-
verged in the center of the display screen.

f. Keeping the tab angle the same, rotate both
tabs of the green convergence magnets to su-
perimpose the green horizontal lines on the
magenta horizontal lines already converged
in the center of the screen.

Adjust for peripheral convergence, which sets
the registration of all three colors at the outer
areas of the display screen, as follows:
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a. If not already done as part of the purity adjust- g- Check the display for good convergence at all
ments, loosen the screw securing the deflec- areas of the screen. If necessary, repeat the
tion yoke assembly to the picture tube Then statlc convergence adJustments of step 1.

se.a.razar hlada. L2 3 Ui "'iiiiiiii%iii": """""""

c. Tilt the deflectlon yoke in a vertical direction

to_superimpose.the.red. harizantal lings with TR T, = g2 ogs
the biue'horizontal lines aiitne 3 o'slockanda. =~ ~™* ”kighjﬁg k- g!-ll"" hﬁi:i*'&
o’clock positions of the outer area of the
screen.

d. While mamtammg the-vertical position-of the
yoke, tilt it in a horizontal direction to super-
impose the red crosshatch with the blue

1. Set the game to display the self-test diagnostic
pattern that shows a series of colored bars of
various intensities.

crosshatch pattern at the 6 o’clock and 12 2. Turnkall Bias and Drive controls to their fully
o’clock positions of the outer area of the clockwise position. Figure 4 shows the location
screen. of these controls.
e. Install the three rubber wedges firm be 3. Adjust the BIAS (R516), BIAS (R517), and BIAS
e DAL The voke collar tn hal. g y B518).caon roli.fulmll Ihf‘ t;!ttunn from, ihn rinht ¢
] Eetels LT SR whiteiilii
Micedaany,rapeet parts s el a s y é
$t the ;]Jme‘tOCii ““““““ ?9[9\‘;\%}\45:” ia ! LT 111 umw m \HHHHHHHHHHH
?ﬁt m:dé““”””‘”m\:” ‘1 Fn\rﬁﬁ\ sle 111111111111111111111911111 HHHH‘HHHHH ““““““““ ‘F‘}
“ff‘%‘ﬁp .Jﬂmm”‘P%qwf\‘»h!”eucrossh om the:right is no longer pure! 111111111
atter  of this:proceduresiimmmim

GREEN BIAS

GREEN DRIVE

RED BIAS

-BLUE DRIVE

Figure 4 Adjustable Controls on Neck PCB
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H.V. TRIP

Figure 5 Adjustable Controls on High-Voltage PCB

D. High-Voltage Power

Supply Adjustments

WARNING =

To avoid possible electric shock, use ex-
treme caution when making these high-

voltage adjustments! Do not attempt to
make these adjustments without the
high-voltage probe!

Remove power from the display.

Attach the minus lead of the high-voltage probe
to the DAG spring.

Connect the high-voltage probe to the anode
connection at the picture tube by slipping it un-
der the anode cap.

10.

11.

Rotate H.V. TRIP control R930 to its fully coun-
terclockwise position. Figure 5 shows the loca-
tion of this control.

Rotate H.V. ADJ. control R918 to its fully coun-
terclockwise position. Figure 5 shows the loca-
tion of this control also.

Apply power to the display and let the display
warm up for a minimum of 5 minutes.

Rotate H.V. ADJ. control R918 for a reading of
22.5 kV on the voltmeter.

VERY SLOWLY rotate H.V. TRIP contro! R930
clockwise until the voltmeter reading just drops
to 0.

Turn the display power off, and readjust the H.V.
ADJ. control to its approximate center position.
Then turn the display power on.

Readjust the H.V. ADJ. control for a voltmeter
reading of 19.5 kV.

Remove power from the display and then re-
move the high-voltage probe from the anode
connection.
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VIDEO B +

PICTURE TUBE OVER

VOLTAGE
PROTECTION

HIGH-VOLTAGE

R. G, B INPUT
o
X INPUT DEFLECTION
AMPLIFIER
=z
2 AC INPUT G, BVID
£ LOW-VOLTAGE R, G, B VIDEO
@ =1 POWER SUPPLY SPOT KILLER AMPLIFIERS
[o]
o
o
5 1
o
z
Y INPUT
“Y" DEFLEC.
TION AMP.

POWER SUPPLY

Figure 6 Display Block Diagram
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6 Details of Operation

A block diagram of the display circuitry is shown
in Figure 6. Detailed schematics of each circuit
block are shown in Figures 7 through 13. The
shading in Figures 7 through 13 masks areas of the
circuitry that do not relate to the discussion of that
block. Refer to Figures 6 through 13 during the fol-
lowing discussions.

A. Low-Voltage Power Supply

The input voltage of 48 VAC from the game power
supply enters through fuses F100 and F101. Diodes
D100 through D103 form a rectifier bridge that con-
verts the AC input into an unfiltered DC. Capacitors
C100 and C101 form the first stage of filtering. Resis-
tors R102 and R103 and capacitors C102 and C103
form two low-pass filters which help filter out AC
ripple. Transistors Q100 through Q103 form an active
filter that provides the stable, filtered DC voltages.

1€ a€gaussing coil ogeradtes-wnen cower 1S Sirst
ied to the'display, when the P.T.C. (positive

- SIgRa: ;5 *80°% outr'oi pnase -Witr. tne regeived :nputi
S|gnal
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temperature coefficient) thermistor is cool. Diodes
D106 and D107 form a protective barrier from any
residual current that might enter the degaussing
coil during normal game play.

The output voltages from the low-voltage power
supply should be as follows:

J101 pin 2: ground
J101 pin 3:  +27.8 volts
J101 pin 4:  —-27.7 volts

The picture-tube filament voltage is taken from
the front end of the low-voltage power supply
through D108 and R107.

B. Input Protection

The input protection circuit monitors the X and Y
input signals from the game circuitry. If either of
these signals exceeds a predetermined voltage
range, this circuit applies a clamping signal to the
inputs of the deflection ampllflers The clamplng

I P101 1 V101
K
| L2 GND
25v|cr 25v 3 +
rRus |, RMS | > >
ol « ) »* =
> o >
i 33.8v 327y Q100 p1001 yio0 33.8v
0 1;?1(/)2“/ 28.5V  piog ! Q102
\ 2N3716
ct
f100 D100 AD101 Ri02 IN40O1  aFOMF L1y | £22Y
! +5135v 27.8v
.B. N z27.8v .
6.25AMP S.B. |(4)s5A2 *JL €100 9.0V 70160 =5 127 >
4700MF 28v 3° "
50V 1 cio4 6 | 284 :
D105 T —> Q103
D102 (0103 L cron 1N4OOY cros| (7 2N3792
F101 4700MF  _ \ 3
6.25AMPS.B. -33.3v %oV, —289v c103 58v)] T
o3 Zo01 L 277y “333v
l 330 __ﬂ__ 4
D108 =
| s342 -331v -28.4v |
A
| = R1O1 Q101 i
= 15, 1/2wW
L
' = 0106 DEGAUSSING
2 I} — colL
R107 PT.C IN40O1 3> >
78 R106 S croe L
5%, 5W 1 22, 3w2 056 l
0% $ 0107 T L
> >
- == -— e -— ey L ] J
BRN, -73V FIL.
BLK. FIL.

Figure 7 Schematic Diagram of Low-Voltage Power Supply
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12

DEFLECTION PCB
P327

RB13
RB12
¥ Fo”l
= o.5v =

jlé
2N3904 |2N3906 ’
Q804 | @805 v i
P T
2

’
\
J
|
|
I ovl 1oV
| o
| X
|
T |
r_’_‘
-24.
D307 D808 —26.4
R7¢
9
c700 4

.001
[3)-Tek] D806

EEs— = S
|
N
N

Figure 8 Schematic Diagram of
Input Protection

The input protection circuit operates whenever
the average DC level of the Y input signal is greater
than + 2 volts or less than — 2 volts, or whenever the
average DC level of the X input signal is greater than
+ 3 volts or less than — 3 volts.

To illustrate circuit operation, assume that the Y
input signal increases above the clamping threshold
of +2 volts. At this time, D811 will conduct, causing
Q804 to turn on. The negative-going voltage at the
collector of QB804 is applied through D807 and D805
to turn off the Y and X deflection amplifiers, which
turns on the spot killer circuit.

C. X and Y Amplifiers

Both the X and Y amplifiers are nearly identical.
For this reason, only the Y amplifier is described.

The Y deflection signal from the game board is
applied to the base circuit of transistor Q600. Tran-
sistors Q600 and Q601 form a differential amplifier.
Transistor Q602 is a constant-current source provid-
ing current to the differential amplifier.

Transistor Q603 is the driver transistor that pro-
vides current to the emitter-follower transistors
Q605 and Q606. Transistor Q604 is a constant-
current source that provides current to the driver
transistor Q603. Fuse F600 can open in case of cir-
cuit failure, protecting the deflection coil in the yoke
from damage.

D. Z Amplifiers (Red, Green,
and Blue)

Since the red, green, and blue amplifiers are iden-
tical, only the blue amplifier will be described.

Transistor Q502 is a common-emitter amplifier
used to provide gain for the blue-intensity signal.
Resistor R509 is the blue drive pot which deter-
mines the amount of gain in the blue amplifier. Re-
sistor R518 is the blue bias pot which determines
the cut off characteristics of the blue amplifier. The
output of the Z amplifiers bias the cathodes of the
three electron guns within the picture tube.

Transistor Q503 is biased by a voltage from the
spot killer. When transistor Q503 is cut off, the col-
lector of Q503 rises to the zener voltage of ZD500
(+ 4.3 volts). This allows the emitter of transistor
Q502 to rise in voltage, which disables the blue sig-
nal from the picture tube.
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E. Spot Killer Circuitry

The purpose of the spot killer is to turn off the vid-
eo amplifiers when deflection is not oc-curring. Fail-
ure of the spot killer can allow the phos-phor coating
on the picture tube to burn.

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 G800 through CB03 form two separate

voltage doublers. The outputs of the voltage doub-
lers are applied to the bases of transistors Q801 and
Q802.

When either of the deflection amplifiers is not
driving current through the deflection coils, then
either transistor Q801 or Q802 becomes biased so
that it conducts, which turns on transistor Q800 and
the LED D800 in its collector circuit. When transistor
Q800 is conducting, then transistor Q503 in the
Neck PCB is cut off, forcing the red, green and blue
amplifiers to turn off their electron beams.

1'1

Q802 Rgo7

80
R

Figure 11 Schematic Diagram of Spot Killer Circuitry

14
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Figure 12 Schematic Diagram of High-Voltage Power Supply

F. High-Voltage Power Supply

—A&\— warNING — A —

At no time is the high-voltage PCB to be
serviced while power is applied! An ex-
tremely high voltage is present within this
circuit. Output of the high-voltage power
supply is over 19,000 volts.

Diode D901 allows capacitor C910 to charge to
+180 volts during the discharge of the primary’s
magnetic field. Transistors Q900 through Q903 are
error amplifiers that regulate the + 180 volt video
B+. Pot R918 provides an adjustment to the video
B+ and hence the high voltage.

To adjust the high voltage, you will need a high-
voltage probe, a voltmeter, and an insulated screw-
Integrated circuit IC901 is a timer circuit that pro- driver-tipped adjustment tool. T

2UR S WO VR S SN STorS St G Al
anG = : transistors-are:current ampiifiers.........meter, and ifsén
““that drive:th&"primary.of the :step-down transformer ~voltage anode irubBé&i shield.
~T901 (currentgets steppedwup). Transistor Q906 am- '
plifies tHe current further, and from there the 20-kHz
signal is applied to the primary of the high-voltage
step-up transformer T900. The output of the sec-
ondary windings is applied to the picture tube at the
focus and brightness grids and the 19.5-kV anode.

b

Insert the insulated screwdriver-tipped adjust-
ment tool through the top of the high-voltage cage,
making contact with potentiometer R918. Turn on
power to the display, and adjust the high-voltage to
19.5 kV.

15
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G. Over-Voltage Protection

The over-voltage protection circuit monitors the timer of IC901. When the voltage at the base of Q907
voltage of the focus assembly in the secondary cir- increases, Q907 will turn off. Now the transistor pair
cuit of T900. If the high-voltage at the anode of the of Q908 and Q909 will turn on, turning off 1C901.
picture tube increases beyond the threshold set by Light-emitting diode D903 turns on to indicate an

H.V. TRIP adjustment R930. this gircuit shuts.off the.... ... overvaltane condition. ... ...

Q907
2N3904-12. 5y

—19.4v
20903 0903

R932 -25. 8v|
1.2K

1 2R931 10MF

1 :fggs 3 63v &
P R9333
TRIB 29K
ADJ. )

ic Diagram of Over-Voltage Protection Figure 13 Schemat

16
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NECK PCB ASSY.
see Figure 16

BARRIER

?\ i
HIGH-VOLTAGE \
CAGE

LK™

PURITY SHIELD/
DEGAUSSING ASSY.

X CABLE ASSY.

POWE|
CABLE A!

HIGH—VOLTAGE PCB

2N3792 TRAN- see Figure 17
SISTOR (Q606)
POWER-SUPPLY
CABLE ASSY.
2N3792 TRAN-
SISTOR (Q103) 2N3792 TRAN-
SISTOR (Q706)
Y SOCKET ASSY. 2N3716 TRAN-
\N-  DEFLECTION PCB SISTOR (Q102)  2N3716 TR/
05) see Figure 15 SISTOR (Q7
splay Assembly Figure 15 Dis
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Figure 15 Display Assembly, continued
Parts List

—fh— WARNING

Components identified by 4 have special
characteristics important to safety and should
be replaced only with identical types.

Part No. Description (Reference Designations and Locations in Bold)

99-130416 Type-2N3716 NPN Transistor (Q102, 705)

99-130417 Type-2N3792 PNP Transistor (Q103)

99-130467 Type-2N3792X Transistor (Q706)

99-130468 X Cable Assembly Assembly consists of: 99-130422—7-Circuit Receptacle Connector, and
99-130481—Key Plug

99-130469 Power Supply Cable Assembly Assembly consists of: 99-130422—7-Circuit Receptacle
Connector

'e'g%"ﬁ @@%&E&E“""""g““ Kot

#ﬂr‘mrﬂﬂmhuﬁ?fmr}tﬁnrrrrrrﬁrﬁrﬁr rﬁ?r rYrrf ﬁrﬂfﬁﬁggr g d};ﬁm’ Jnﬁrgﬁwr&ﬁﬁhﬁr%gnnfﬁ;@n r"f!;% f;féﬁjTTMnﬁ-.‘TWﬂ'[

A A R R R AR R A AR AT AR A ATANY] gl -ype nsis

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ASSebly i ey

30484—Riveted Purity Shield
-AMP #350342-2 Connector, and

cuit Connector,
'ceptacle Connector,
:ctor

Riveted High-Voitage Unit

ire 18), 99-130618—Focus
446—Type-BU409 Transistor,

i2 Lead Assembly,

ansistor, and 99-130623—Cover

21

99-130471

99-130472
99-130476
99-130477
99-130478
99-130480
99-130612
99-130613
99-130614
99-130615

99-130616

99-130617

A

Purity Shield/Degaussing Assembly Assembly consists of: 99-;
Assembly, 99-130485— Degaussing Coil Assembly, 99-130486—
99-130488—DAG Spring Assembly

Type-19VILUP22 Cathode-Ray Tube

Deflection Yoke
Deflection Yoke Wedge
Lateral Purity Assembly
Neck PCB Barrier

Deflection PCB Assembly—see Figure 16

Neck PCB Assembly—see Figure 17

Power Cable Assembly Assembly consists of: 99-130493—8-Cii
99-130494—5-Circuit Connector, 99-130495—AMP #350850-1 Re
99-130481—Key Plug, and  99-130496—AMP #350342-3 Conni

Mica Washer

High-Voltage Unit Assembly Assembly consists of: 99-130489—
Assembly, 99-130611—High-Voltage PCB Assembly (see Figi
Barrier, 99-130619—Bushing, 99-130620— Mica Insulator, 99-130
99-130621— Focus Control Insulation Cap, 99-130491— Focus/(
99-130622—Ground Lead Assembly, 99-130122—Type-BU207 Tr

Yoke Tab
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Figure 16 Deflection PCB Assembly, continued
Parts List

Components identified by A have special
characteristics important to safety and should
‘ ‘ ‘berePlaced only with: identical’ tynemf';ﬁﬁ';ﬁmﬁiiiimI

—= WARNING —-A—I

wt'%; :|> (o (Hererence Designations andilacationstin E:o}:d
e e —
é‘; (Jé,:'t SR 1) W lesistor. QHOé """"""""""""""""""" R R R
- Type-2N3906 PNP. Transistor (QB00, 805):
99-130130 Type-MPSA06 NPN Transistor (Q100)
99-130351 100 @, +5%, ¥4 W Resistor (R608, 708)
99-130354 330 @, +5%, 4 W Resistor (R102, 103)
99-130366 3.3 Q, +5%, V2 W Resistor (R612, 613, 712, 713)
99-130369 33 kQ, +5%, Va4 W Resistor (R803)
99-130385 220 Q, £5%, V4 W Resistor (R806, 807)
99-130389 91 Q, +5%, 4 W Resistor (R605, 705)
99-130390 4.7 kQ, +5%, 4 W Resistor (R606)
99-130400 0.1 uF, 50 V Disc Capacitor (C104, 105, 604, 704)
99-130401 0.47 uF, 35V Electrolytic Capacitor (C800803)
99-130405 0.22 uF, 50 V Capacitor (C602, 702)
99-130407 Type-S3A2 Diode (D108)
99-130408 Type-1N914B Diode (D600, 601, 700, 701, 801806, 809-812)
99-130409 Light-Emitting Diode (D800)
99-130411 Type-1N4001 Diode (D104-107, 602, 702)
99-130412 Type-TPS98 NPN Transistor (Q600-602, 700-702, 801, 802)
99-130413 Type-2N3904 NPN Transistor (Q804)
ransistor, and 99-130414 PNP Transistor Assembly (Q603, 703) Assembly consists of: 99-130564—PNP 1

99-130563—Heat Sink

Transister. and 99-130415 NPN Transistor Assembly (Q604, 704) Assembly consists of: 99-130562—NPN
99-130563—Heat Sink
99-130427 7-Circuit Header Connector (P100, 600, 700)
99-130429 5-Circuit Header Connector (P101, 701)
99-130527 A 759 +5%,5W Resistor (R107)
99-130547 15 Q, 5%, 10 W Resistor (R610, 710)
99-130548 Type-S5A2 Diode (D100-103)
99-130550 PTC Thermistor
99-130551 Fuse Clips
99-130552 A 3 A Fuse (F600, 700)
99-130553 0.001 uF, +20%, Type-Z5F Capacitor (C600, 601, 605, 700, 701)
99-130555 4700 uF, 50 V Electrolytic Capacitor (C100, 101)
99-130556 470 uF, 35 V Electolytic Capacitor (C102, 103)
99-130560 Purple Lead Assembly
99-130561 A 15Circuit Connector Assembly
99-130564 PNP Transistor (Q101)
99-130577 15 Q, £5%, V2 W Resistor (R100, 101)

[Continued on next page]
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Figure 16 Deflection PCB Assembly, continued

Parts List

IDRDnbnunmann Neanimomdiomn nood | o;mcdf; e e

non

T ME A AR [LREER= i P F RAE —H PLE LV

vt M Srmone o oo Reenrntinne Bafarsa e Doninnntinan ond B L
313) 99-130581
99-130586
700) 99-130587
99-130588
99-130589
303, 607, 702, 703, 707) 99-130590
1) 99-130591
)9) 99-130592
99-130593
805) 99-130594
704) 99-130595
802) 99-130596
99-130597
309) 99-130598
), 101) 99-130599
99-130627
)} 99-130628
15) 99-130629
106) 99-130630
99-130632
99-130633
) 99-130634

A

10 kQ, +5%, ¥4 W Resistor (R812, {
4.7 kR, £5%, ¥4 W Resistor (R800)
1.2 kR, £2%, V2 W Resistor (R600,
1.6 kQ, +2%, ¥4 W Resistor (R601)

1.3 kR, £2%, V2 W Resistor (R701)
390 Q, +5%, ¥4 W Resistor (R602,
10 Q, £5%, ¥4 W Resistor (R611, 71
15 Q, £+5%, ¥4 W Resistor (R609, 7(

15 kQ, +5%, 14 W Resistor (R801)

750 kQ, +5%, 4 W Resistor (R804,
2.7 kQ, +5%, V2 W Resistor (R604,
1.2 kQ, £5%, 2 W Resistor (R614, .

16 k@, £5%, V2 W Resistor (R714)
680 Q, +5%, 2 W Resistor (R808, {
28 'V, +5%, 1 W Zener Diocde (ZD10(
22 Q, +10%, 3 W Resistor (R106)

6.25 A Slow-Blowing Fuse (F100, 101
100 uF, 6.3 V, NP Capacitor (C804, 8(
0.056 uF, 400 V, +10%, Capacitor (C
18 kR, +5%, ¥4 W Resistor (R811)
30 kR, 5%, 4 W Resistor (R810)
Germanium-Special Diode (D807, 80¢
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RS527 R533

Figure 17 Neck PCB Assembly
99-130479 C
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Figure 177 Neck PCB Assembly, continued
Parts List

WARNING =\

Components identified by A have special
characteristics important to safety and should
be replaced only with identical types.

Part No. Description (Reference Designations and Locations in Bold)

99-130034 470 pF, +10%, Type-Z5F Ceramic-Disc Capacitor (C500-502)

99-130093 1.8 kQ, +10%, 2 W Resistor (R532)

99-130111 470 Q, +5%, ¥2 W Resistor (R527)

99-130129 Type-D40P3 NPN Transistor (@500-502)

99-130371 100 k2, +10%, 2 W Resistor (R537)

99-130392 1kR, +5%, ¥4 W Resistor (R500-505)

99-130404 0.01 uF, 1 kV, Type-Z5U Capacitor (C505)

99-130408 Type-1N914B Diode (D500)

99-130410 250 V Diode (D501)

99-130413 Type-2N3804 NPN Transistor (Q503)

99-130507 25 kQ Green Potentiometer (R535)

99-130519 8-Circuit Right-Angle Header Connector

99-130525 12 kQ, +5%, 2 W Resistor (R519-521)

99-130527 A 75Q, +5%,5 W Resistor (R528)

99-130528 100 pF, +10%, 2 kV Ceramic-Disc Capacitor (C504)

99-130529 33 uF, 250 V Electrolytic Capacitor (C503)

99-130531 15 kQ Potentiometer (R516-518)

99-130532 A CRT Socket

99-130534 Black Wire Assembly Assembly consists of: 99-130639—PC Wire Terminal, 99-130495—AMP
#350850-1 Receptacle Connector, and 99-130540— 1-Circuit Housing Connector

99-130535 Brown Wire Assembly Assembly consists of: 99-130639—PC Wire Terminal, 99-130495—AMP
#350850-1 Receptacle Connector, and 99-130540-1— 1-Circuit Housing Connector

99-130536 White/Blue Wire Assembly Assembly consists of: 99-130639—PC Wire Terminal,
99-130495—AMP #350850-1 Receptacle Connector, and 99-130540-1—1-Circuit Housing Con-
nector

99-130537 Ground Wire Assembly Assembly consists of: 99-130639—PC Wire Terminal

99-130538 A Focus and Red Wire Assembly Assembly consists of: 99-130541—Focus Wire Assembly,
99-130542—Red Wire Assembly, and 99-130543—3-Circuit Plug Connector

99-130539 SG Lead Assembly

99-130578 12 k@, £5%, 4 W Resistor (R529-531)

99-130581 10 kQ, +5%, ¥4 W Resistor (R506)

99-130583 2.7 kQ, +10%, 2 W Resistor (R522-524)

99-130584 3.3 MQ, +10%, 2 W Resistor (R525)

99-130585 43V, £5%, Y2 W Zener Diode (ZD500)

99-130637 470 Q, +5%, 5 W Resistor (R526)

99-130638 500 Q Potentiometer (R507-509)

99-130643 27 KQ, £5%, 4 W Resistor (R534)

99-130644 430 @, £5%, Y4 W Resistor (R511, 513, 515)

99-130645 15V, 5%, 1 W Zener Diode (ZD501)

99-130646 43 kQ, +5%, 4 W Resistor (R510, 512, 514)
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Figure 18 High-Voltage PCB Assembly, continued
Parts List

WARNING ==&\

Components identified by A have special
characteristics important to safety and should
be replaced only with identical types.

Part No. Description (Reference Designations and Locations in Bold)
99-130028 0.1 uF, 100 V, +20% Mylar Capacitor (C904, 921)
99-130049 Horizontal-Drive Transformer (T901)
99-130087 1.5 kR, £5%, 2 W Resistor (R920)
99-130089 2.2 Q, +5%, 2 W Resistor (R926)
99-130094 180 @, £5%, 2 W Resistor (R914, 927)
99-130111 470 Q, +5%, 2 W Resistor (R904)
99-130115 39 Q, +5%, 2 W Resistor (R903)
99-130128 Type-2N3906 PNP Transistor (Q908)
99-130130 Type-MPSA(06 NPN Transistor (@901, 902, 904)
99-130132 Type-2N6557 NPN Horizontal Driver Transistor (Q905)
99-130351 100 @, +5%, 4 W Resistor (R925)
99-130360 68V, £5%, 2 W Zener Diode (ZD903)
99-130366 33 Q, +5%, Y2 W Resistor (R917)
99-130373 22 kR, +5%, 4 W Resistor (R921)
99-130376 6.8 kQ, £5%, V2 W Resistor (R906)
99-130377 100 k@, +£5%, 4 W Resistor (R909)
99-130392 1kQ, +5%, ¥4 W Resistor (R908, 915, 931)
99-130395 6.8 kQ, +5%, ¥4 W Resistor (R910)
99-130409 Light-Emitting Diode (D903)
99-130413 Type-2N3904 NPN Transistor (Q907, 909)
99-130444 0.015 uF, 100 V Ceramic Capacitor (C903)
».99:130448 aA Pe-EBLRTA3 Dinda/NANL AN
99-130507........ooooe.e 25 KQ Rotentiometer (R918)
39-130508 56 kR, +5%, 1 W Resistor (R928)
39-130509 Transistor (Q903)
39-130510 Clock Integrated Circuit (IC901)
39-130512 22 uF, 50 V Electrolytic Capacitor (C909)
39-130514 0.01 uF Polypropylene Capacitor (C911)
39-130515 0.1 uF, £5%, 100 V Mylar Capacitor (C912)
39-130516 A High-Voltage Transformer (T900)
39-130517 3-Circuit Transistor-Lead Assembly Assembly consists of: 99-130521— Terminal, and
99-130522— Power Transistor Socket
39-130518 TO-3 Transistor Lead Assembly Assembly consists of: 99-130497— Transistor Socket
39-130519 8-Circuit Right-Angle Header Connector (P900)
39-130520 68 pF Capacitor (C920)
39-130553 0.001 uF, +20%, Type-Z5F Capacitor (C913, 915)
39-130567 10 uF, 300 V Electrolytic Capacitor (C910)
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Figure 18 High-Voltage PCB Assembly, continued
Parts List

Part No. Description (Reference Designations and Locations in Bold)
99-130568 560 @, +10%, 5 W Resistor (R913)

99-130569 0.035 uF, 400 V, Polypropylene Capacitor (C916)
99-130570 560 Q, +5%, 2 W Resistor (R905)

99-130571 11 kR, +£5%, ¥a W Resistor (R922)
99-130572 3.3 kQ, £5%, 4 W Resistor (R916, 923)
99-130573 240 Q, 5%, Va4 W Resistor (R919)

99-130574 560 Q, +5%, ¥4 W Resistor (R924)
99-130575 13V, £5%, 1 W Zener Diode (ZD900, 901)
99-130576 150 V, =5%, 1 W Zener Diode (ZD902)
99-130577 15 Q, £5%, V2 W Resistor (R912)

99-130579 0.27 Q, £10%, Y2 W Resistor (R902)
99-130581 10 kQ, 5%, ¥4 W Resistor (R934)
99-130586 4.7 kQ, £5%, ¥4 W Resistor (R911)
99-130649 47 uF, 50 V Electrolytic Capacitor (C914)
99-130650 100 uF, 50 V Electrolytic Capacitor (C801, 902)
99-130651 100 k2 Grey Potentiometer (R930)

99-130652 33 uF, 63 V Electrolytic Capacitor (C905)
99-130653 3.9 @, +10%, 3 W Resistor (R901, 907)
99-130654 10 uF, 63 V Electrolytic Capacitor (C922)
99-130657 47 kQ, +5%, 4 W Resistor (R929)

99-130658 1.2 kQ, £5%, ¥4 W Resistor (R932)
99-130659 24 kQ, +5%, s W Resistor (R933)
99-130660 1.3 kQ, £5%, ¥4 W Resistor (R935)
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