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Warranty Information

Fach game manufactured by Measdows Games, Ine. earries a full, one (1)

year warranty on the P.C. logic board (and its components).

The Motorola T.V, Montitor carries a six (6) month warranty on parts and

labor.

Te honor the warranty, Yeadows Games must have the epabinet 5/M in reference

to any repair work., This will negate any service charges that would

otherwise aprply.

411 Incoming equipment must travel frelght prepaid.







New Machine Set-Up and Check-Out Procedures

After uncrating, save all packing materials in the event machine needs

to be returned.

As each new Ckidzo leaves the factory, every component and subassembly is
carafully checked for proper operation, However, since paris may have heen
damaged or factcry;adjustmenta chanpged due to shaking and Jarring during shipping,
the following check-out procedure must be performed prier to plecing the machine

on location,

a4, With the machine wnplugged, open coin acceptor door and reise the top by
removing the threaded spindle loek. Carefully inspect both the exterior and
interior for any cobvious damage to the esbinet or Internzl components which may
have oeceurred during shipping. If any such damage 1s discovered, immediately

contact the freight carrier.

b, Inspect the interior of the machine more carefully, looking for broken or
disconneeted wires, sub-zssemblies not securely mounted, and any foreipgn cbjects
shorting or interfering with electrical connections. Pay particular attention
to the conneetions to the TV monitor, the players' controls, end the coin switch.

Check the security of the computer PCE edge connectors,

2. Plug the machine in and check the T.V. Nonitor imape whieh sheuld be steady,
centered, sharp, and exhiblt the proper levels of brighiness and contrast. Viihk
the machine plugged in, but not started, the T.V. Monitor will display the Attract

‘lode (see next section for Attract Mode explanation).
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d. Insert several old and new coins intoc the coln accepior. HNo genuine coin
should be rejected. Operated the coln return button while checkling the sign of
stickiness or binding. Lightly spray the coln acceptor and return bubtton with

a silicone lubricant,

e. Check the computer for proper operation by playing several games and compare

the results with game sequence snalysis in the next sectlon.

The Game Sequence

With the pame nlugged in but not started, the 7.V, MYoniter will display the
Attract llode, During Attract, the T.V. sereen willl display a play fleld, score
display, and a "ball" rebounding off the playfield borders, The words "CKIDZO

3y Meadows" asre also displayed on the scoreen.

Coin insertion produces game credit and the pleyers may gelest either the Two

Player Yode or the Four Player Ylode by depositingone (25£) or two (50¢) quarters.

If enly cne coin is inserted the pame allows two players to play the game. Then
the coin is inserted, the sttraet display "CKIDZO, By leadows' will disappear,

A goal area and a “"face of " hox with the bell will appear. The players can

now choose the size of peals., When the gozls have been selected two players will
appear on the field. The two players are square, They have full field travel
except each player cannot travel In the opponents goal area. To siart the play,

the players enter the "face of " bex. Vhen the "ball" is hit the box will disappear.

The players can score by moving the "ball" across the field and inte the opponents




goal. The "ball" will move only a short distance (epproximately 5 inches) each
time it's hit. The playvers can control the direetion of the "ball" by hitting

different sides or corners of the sguare,.

After a goal has been made, the player's score Inereases by one, and the

"brll" appears in the "face off" box.

The "Speed" buttons can be used to speed up and increase the distance the

"ball" travels., The "Speed" button must be pushed before ithe "ball" is hit.
The players' travel has an inertla properiy proprammed into it. This property

does not allow the player to move faster than the "ball". This simulates

gkxating or ruming sction.

The time length of the game is determined by the operator (see "game timer").

The players are aware of the time remaining by a shade that moves down the szcreen.
The geme is ended when the shade aree reaches the bottom of the T.V. monitor.

If two coins are insérted, four (4) players can play the pame.

Game Timer

The time length can be preset by the operator. Ckidzc has an opiion of 2,4, or

8 minutes. See figure #3 for location of switeh.

T.V. Monditor Adjustment

The T.V. monltor adjustmentis funetlion llke those of the home T.¥. Set. Refer to
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monitor manual for the locatlons of the following adjustments.

a, Volume: Adjust ithe volume to the preference of the loeation, HKeep in mind
that the machine will sound louder with the control panel ralsed.

b. Brightness: Brightness is adjusted before contrast., Adjust so that raster
iz wisible. The field must be bright so that the blaeck players are visible.

¢. Contrast: Adjust so that the sereen images are as bright as possible
without blurring.

d. Vertiecal Hold: Adjust only if the picture appears to be rolling up or dowm

the screen. Adjust for a stable, centered picture.

e, Horizontal Hold: Adjust if the picture appears to be shifted off center

horizontally, the images are warped, or if the whole picture is broken into

diagnol lines,

Paddle Adjustment

Each player has four adjustments. Start the game. Two adjustiments are located
on the joystick conirol (see figure #1). Turn #1 pot ears on the control so

the players will not go outside the side houndary (boundary nesrest to the score).
Adjust #2 pot ears so that the white players will not go outside the back voundary

nearest it's goal, and the blacsk player wlll not go inside the whites'! goal area,
The other two adJustmenis are located on the PC board (see figure 3).

Turn the trimmer pots so that the white players will not go inside the black
players' goal ares, and so that the bleeck players will not go cutside the back

boundary near their goal.

Turn the 4 frimmer pofs necrest the game flmer so that the players cannot go cutside the sida boundary, neat tha

goal selection buttons,
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The edjustment made on the PC Board may have grfepted the adjustment on the

Joystick control. Re-adjustment may be necessary.

Preliminary Adjusiment

The Joystick pots need preliminary adjustment if the pots have been replaced,
Preliminary adjustments should be done before the jorystick is remounied. See
figure 4 for exploded wview of Joystick.

a, Adjusting White Player Joystick: Fotate pots of joystick Counter-Clockwise

until the stick is forced to mowe end +ihe pot will not rotate any further. iow
epply slight pressure to the stick and move it in = edireular motion, The
Jjoystick is reedy for mounting in the unit. Wire must be connected to terminals

#2 and i3 on the pots.

Coin Acceptor Opereticn, Adjustment and Yaintenance

The detection and rejection of undersired or counterfeit coins ars determined

by size (both thickness and diameter), weight, and metallic composition.

The transfer cradle (#9 in Figure 5) is used 1o test both the size snd weight of
the coin. The guarter must first pivot an "undersize” lever (10) to unlock

the transfer c¢radle and can be returned bty actuating the wiper operatlng lever
(17). Oversize diammeter coins will fail to pass between the magnet gate (11)
and the main channel (5) and will have to be dislodged by actuating the wiper
operating lever. Underweight coldns will fail to ocvercome the transfer cradle
counterweight and can be returned by operating the wiper lever. A magnet is

used to test the metallie composition of the coin. Highly magnetic eoinsz, such




gs steel or iron, will be retained by the magnet and can be returned by actuating
the wiper operating lever. Coins having comparatively high magnetic properties
will be slowed down by the magnet and will drop of £ the rail short of the Lccept
entrance and will be returned. Coins having little or no magnetiec properties,
gueh as brass or zinc, will pasa through the magnetic fleld so fast they will

overshoot ihe accepi entrance and will be returned.

4djustment
411 coin aceeptors leave the factory adjusted for meximum performance. If,
however, more eritical adjusiment is desired, or if the unit has been disassembled

for eleaning, the following sdjustment procedure is suggeated.

a. a&et the acceptor on a level surface wiih the Lack of the unit facing you
(the kicker and geparator are on the back).

b. Ioosen the screws holding the Xieker (1) and the zeparator (3) and move both
the lkicker (2) and the separstor (4) as far to the rirht as they will go.
Tighten the screws lightly.

e. Insert several test coins (both old and new) and note that some sre returned
by striking the separator.

d. Loosen the separatoer screw and move the separator a slight amount to the left,
Retighten the screw,

2, Ingert the test coins agein, and if some are 2till returned, repezt

Step D until all the coins are accented.

f. Loosen the kicker screw and move the klcker a slight amount to the right.

Retighten the serew,




g. Insert the test colns agaln and, if some of them are returned repeat Step
F until all ecoins are accepted.

J+ DBe sure that both serews are tight after the adjustments have been made.

The Magnetic Cate

a. et the aceeptor with the front of the unit facing you in the test position,
b. Turn the magnet gate adjustor (12) cut (ecounter-clockwise) until none of

e coing will fit through.

. With & coin resting in the transfer eradle, turn the adjusior in {clockwise)
until the coin barely passes through the magnet gate,

d. Test this adjusiment using several coins, and if any fail to pass through
the mapnet gate, repeat Step € until all coins are accepted,

8. Fix the magnet pate adjustor in this pesition with a drop of glue or

Loctite, if necessary,

Aceeptor Maintenance

Depending on the enviromment in which the aceeptor is used, perlodlc preventive
maintenance should be performed, The mainplate (5) may be cleaned with any
household cleaner, Thorough rinsing and drying are necessary to remove deposits
and/or film. Remove all metal particles from the magnet by guiding a screw-

lever. Clean the bushings, pivot pins and bushings, and re-assemble,

Testing Components of Game

Buttons & Coin Switeh are normally open., UYhen pushed they are closed,

The buttons can be by-passed by touching the wires together.
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Harness can be tested by an chm-meter or continulty checker.

Fuses are checked by a visual inspection or continuity checker.

Logle Board & T.V. Monitor can be checked by substitution of a good replacement,

Repair of Logic Board & Monltor should only be serviced by experieénced
technicians,

Mo Pigture: Check if baaL of pleture tube is 1it., If not, inspect fuses,

power cord, and power outlet., If these are good and tube is not lit, repair of
menitor 1s necessary. If the tube is 11t, check adjustments of brighiness and
contrast. Test continuity of logic board pin #3 (5th volt dec power supply), and

pin #5 (Video output). If all check out, problem is -either the logle board

Y

or monitor.

lo Sound: Check esdjustment of velume contrel on T.V, moniter, Test continuity
af lopie board pin #17 (audio signal), and monitor pins #5 and #3. Check

spesker, logic board, and T.V. monitor.
No Faddles: Check player adjustment. Test continudiy of wires, Trom pots to
lopgic board. The game may not be resetting properly. Check coin switeh and

wires. Check pots and logiec bosard,

Flayer Defects: If players appear and are jumpy, oseillating, flickering, or will

not stay within its boundaries, pots may need adjustment or replacement.

Game Defects: If game is not operating properly, for example: incorrect scoring




; segments missing, erratic ball movement, the likely cause is the logic board.

Ckidzo Speed Ball: Check speed buttons & wires. Cheek logiec board.
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CHASSIS 19VP111 MODEL XM501-10

FILE VP12

" MANUAL 68P65130A70-1

XM701-10

23VP111

GENERAL
INFORMATION

Thess models are  transistonded
monitors designed for the video game
markeat. They are identical except for
the CRT size. See V1 in Replacement
Parts List,

Circuitry includes Tour stanes of video
amplification, a two  stage  audio
armpalitier, syne and deflection eircuits
ancd g regulated power supply, An
additional 5 walt 3 amp supply s
included 1o power external  logic
SyatEmE, (08 picture tube s 3 174
dagras deflection CRT with implosion
pratection, Composite video is fed 1o
the monitor  through a connector
maunted on the rear of the chassis,
panel controls include
Holed,  Wertical  Hold,
Contrast, Brighwngss, Volume ond
width controls.  Additional service
contrals are mounted on the plated
circuit panel, and are accessibie from
1 rear ot the chassis,

Rear
Huarizantal

MOTOROLA INC.

FART NO, 6EPGR 1304701 3-76

MOTOROLA

FILE VP12

DISPLAY PRODUCTS

The

chassis utifizes plugin erched
panel construction with companants
mountad on the top side and plated
wiring on  the bottom, Component
reference numbers gnd crcwt legand
are printed on the board (o aid o
servicing. Horizontal, wertical output
and regulator transistors are mounted
on the chassis base whioh also servas
a5 @ heat sink and CRT suppart,

ELECTRICAL SPECIFICATIONS

Power Rating: 110 watts nominal.
50 watts without 5 voit
supply

120,240V AC at 50/60Hz
Switch selected,

Souree!

Video Input: 0.5 to 2.5 volts composite

PP {syne negative),

Andio Qutput: 5 watts paak

Display Products

PRICE 80 CENTS

COPYRIGHT 1874 BY MOTOROLA IMNC.

CHASSIS

19VP111
23VP111

MODELS

XM501-10
XM701-10

CAUTION

MO WORK SHOULD BE
ATTEMPTED ON AMNY EXPOSED
MOMITOR CHASSIS BY ANYOMNE
MNOT FAMILIAR WITH SERVICING
FPROCEDURES AND
PRECAUTIONS,

TABLE OF CONTENTS

CHASSIS PARTS

LOCATION . . . . .. . 8-11
CHASSIS SCHEMATIC

DIAGRAM . . . . o .. R 1
REPLACEMENT PARTS

LIST . . et o oo 13, 14
SAFETY WARNMING . . .. .. .2
SERVICE NOTES , . . W TR
THEQRY OF

OPERATION ‘o ‘ .3
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SAFETY WARNING

CAUTION. NO WORE SHOULD BE ATTEMPTED ON AN EXPOSED MONITOR CHASSIS BY ANYONE NOT
FAamMILIAR WITH SERVICING PRHOCEDURES AND PRECAUTIONS

1. SAFETY PROCEDURES should be developed
by habit so that when the techmeany s wshed with
repai work he sutomanically takes precautions

2. A GOOD PRACTICE, when waorking on any
unit, 15 o birst grownd the chassis and to wse only
ang hand when testing circwtry . This will avod thi
prassitnliny of carglessly puttiog coe band on chasss
ar graung gnd the ather anan slectrical connection
winch could couse & severe clectncal shack

3. Extreme care should be wsed: o HAMNDLING
THE PICTURE TUBE s rough handiing may cause
it rmplode due to atmospheric PyEstulE (147 Iip.
per so, i), Donat mick o scratch glass or subjec

1o any wndue gressure i oremaoval ar |r15.t.3-.latu:||1_
When handling, satery qoggles and heavy glowves
stould be waorn for protecnion. hscharge picture
twbhe by shorpng the armode connection to chass:s
greund (not calinet or other mounling Pars)
Vinen discharging, gn from ground 10 anode or use
a well nselared  pwce af wore When servicing or
repanng the momitar,. o the cathods vay tube s
repilaced by g type af tube othe than that specitiod
under  the Motorofa Part Mumber a5 oogoral
cipapment o ths Service Manwal, thes avod
volgnged exposure at dlose range oo unshoaelded
areas of rhe cathode 1ay toube Possible danger af
personal injury fromm LINNEBCES5A1Y @XI0s8UrE [0 X1 ay
rathiafion may resul

A An  ISQLATION THANSEORMER should
.1|'.'.'.1'1c"25 bap [WEAZHR] l.!IIIII1E'| the ;.t!r\,-n:mg l.'.\l a4 et whose
chassis s connacted (o one sigde gl the powee line,
Lse g vranstormes of adeguate power rating as thos
protecis rhe serviceman from dcewdents esulting m
personal mqury fromoelectiical shocks, It will alsa
pratect the chassis and s companents from beng
damaged by accudental shorts ot the circustey 1that
may be inadvertently introduced during the service
oREratian.

h Alway: REPLACE PROTECTIVE DEWVICES,
such as fishpaner, solation resistars and capacitors
and shuelds alter working on the umt,

6. 1F the HIGH VOLTAGE 15 adjusialile, it showld
dlways be ADJUSTED to the level regommended
by the mandfacturer. I the woltage & increased
above the normal se1ning, exposure 10 UNNECESSAryY
X-ray radiation could result. High woltage can
grourately be measored with a high voltage meier
connected from the anode lead to chassis,

¥, BEFORE RETURNING & SERVICED UNIT,
the service technician must thoroughly test the unit
to be certain that ot 5 completely safe 1o operate
without danger of glectrical shock. DO NOT USE A
LINE ISOLATION TRANSFORMER WHEN
MARKING THIS TEST

In additian 1o prscticing the basic and fundamaental
electiical satety rules the following 1est, which s
related o the mimimum safety requirements af the
Underwriters Labaratories should be parformed by
the servece tachmician before any usil which has
Dear serviced s returnad,

’_..l:m CHRLTIOR WG R AC VIR TWE TR

(| MOS0 REFEATFACH CHECK WETR 4 LIWE CORD REVERSED
,-"‘"“-\ | 1% THE POWE B LTS

1
T i 2 VETER READING MAITT SOTT¥ERTD 7437 VL T4 A

AL VDLTWITT R WO LAl O METES T0 EADW

®

FPEPTOSED FART IOF CARTRET
A% OWELL A% THF CABmED
GRGLIRD AT OF MUTER T ANY fARTH
CHOUNT SLILs Ab A COLD AAMT PIAF "

S1LAL pap P ==
N oo ﬁ ﬁlu‘:ﬂu‘ﬂ O wETTRE SIS
—
MYUpArDE

Vialtmeter Hookwup for Safery Check.

TG00 ahry e valt AT waltmetar s prepared by
shunting 1oowith a 1500 obm, 10 watt resistor. The
safety test 1s made by conmtacting one metar orobe
to any portion of the unit exposed ta the operator
such as the catweet trim, hardware, cantrals, knobs,
eto,, whie the other probe s held in contact with a
good “earth™ ground such as a cold water pipe.

The AC veltage indicsted by the meter may not
excesd TV ovolts, A rpadhing exeeeding 7 wolty
indicates that a potentially dangerous leakage path
exisly bopweon 1the exposed portion of the unit and
“earth'' ground, Sueh 4 Uit represenis a
potentially serouws shock hazard to the operator

Thi above test should be repeatad with the powaer
plug reversed, when applicahbie

MEVER BRETURN A MONITOR which does not
pass the safety test until the fault has been located
and corrected
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FPOWER SUPPLY

The power supply isa transtormer operated, full wave, regulated supply which maintains constant output voltage with input
variagtions of ®£15%, A switch {SW1) is provided 1o allow operation from 115/230 volts, 50/60H2. The regulator 15 a series
pass circuit, G116 is the series pass transistor, Q15 the reference amphifier and Q14 the output driver,

The cutput voltage of the regulator appears at the emitter of Q16. This voltage is divided between B71, R74 and RY3. The
valtage appearing on the arm of potentiometer R74 is a reference input to the base of 015,

O temperature conpensated zener diode {D6) is used 1o establish a fiked reference voltage at the emitter of Q15 RA/2
provides a bias current for 06, establishing its operating point,

An incregse in ootputl veltage will result inoan increase of voltage at the base of Q16. Since the emitter of Q5 is held at a
fixed reference woltage, the change in base voltage will turm Q15 on harder, reducing its collector voltage. This reduces
forward bias for Q74 rasulting in less emitter current and less base current for Q16 018 will conduct less, lowering the
output voltage,

R78 provides a shunt current path for Q16 allowing it to run cooler, improving reliability, C44 is an RF noise filter.

& fixed, requlated 6Y DC supply s used to power cirowits external from the mamitor, [1s operation is similar to the 73V
regqulator except for the reference amplifier which s contained in the |C package

3
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VIDEO AMPLIFIER

The video amplifier has tour stages incorporating devices Q1, 02, Q3 and Q4. The first stage, 011, furictions as an emitter
follower, The low output impedance of the first stage permits use of 3 low resistance contrast control which furdishes flat
video response over its entire range without the need for compensation, The collector output of 01 is used to drive the syne
separater. C3 prawvides high frequency rdll off to limit the collector output to the bandwidth required to pass synchronization
signals. 02 is a comman emitter stage and |& directly coupled to Q4. 03 and 04 are connected in 3 cascode configuration,
This commen emittercommaon base connection greatly reduces the effect of Miller capacity compared with a conventional
single transistor video output stage, C6 provides a ground for video at the base of O3, the grounded base transistor of the

video autput cascode pair, Diodes 013 and D8 provide temperature compensation for the video output stages, and diode D23
protects 01 from transients.

The video bias control B10, 15 used to set the guiescent collector voltage of O3, 5, CF, C8 and R15 are used for high
frequency compensation. The video amplifier output is direct coupled to the contred grid of the CRT through R18 which is
used to isclate Q3 from transients that may ocour as a result of CRT arcing.,

5

SYNC SEP _
SYNC SEPARATOR e

FROM |.11! 3 R26 bok
The syne separator employs 4 single stage, 05, to recover sync ol 00a8 = ;
from the composite video signal, & single stage sync separator - VERT
is adequate due to the high impedance of the following stages.
The video input to the sync separator 15 black positive. G171 is
charged by the paak base current that flows when the positive
peak of the input takes Q5 to saturation. This charge depends

on the peak 10 peak input 10 08 and thus makes the bias for E

05 track the amplitude of the input signal, As a result 05 7 =] 7

amplifies only the positive peaks of the input signal. The initial =

bias current through R24 sots the clipping level. i ==

far transiant puuteé]tmu_ e TR e +iv {’-I-Bﬂ'n.-'
REFERENCE

PHASE DETECTOR A ‘H | I ORI

The Phase Detector consists of mwo diodes in a keyed clamp 086G 0N ERED

circuit. Two inputs are regquired to generate the required g a &\WL\ WO COARECTION

autput, one from  the sync separator and one from (he _"'l | VOLTAGE DEVELOPED

horizantal deflection system, The reguired output must be of

the correct polarity and amplitude to correct phase differences L - - A — OECELOW,FDS

between the input sync and the horizontal time base. Ths 0 -4— COARECTION VOLTAGE

honzontal collector pulse 15 integrated into a sawtooth by Rdb

and C15, During syme time both diodes in 07 conduct, 0 _'v\_ [5C FAST,NEG

shorting C15 1o ground, o/ - - COWRECTION VOLTAGE

The sawtooth on C15 is thus clamped to ground at syne time. T the horizontal time base is in phase with the sync, the sync
pulse will occur when the sawtooth is passing through its AC axis and the net gharge on C15 will be zero, (Figure B), If the
horizontal time basa is lagging the sync, the sawtooth on C15 will be clamped to ground at & point negative from the AC axis,
This will result in a positive DC charge on C15. (Figure C). This is the correct polarity w cause the horizontal oscillator to
speed up to correct the phase lag,

Likewise, if the honzontal tome base is leading the syne, the sawtooth on ©15 will be clamped at.a point positive from its AC
axis, resulting in 2 net negative charge on €15 which is the required polarity to slow the horizontal oscillator (Figure O, B30,
C17, €16 and R32 cormprise the phase detector filter. The bandpass of this filter is chosen to provide correction of harizontal
oscillator phase without ringing or hunting, Capacitor C23 times the phase detector for correct centering of the picture on the
raster,
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HORIZONTAL OSCILLATOR 5l wew

Q6 is employed inoa modified wpe of
Hartley ascillator. The operating
frequency of this oscillator is sonsitive (0
its base nput voltage, This permits contraol A
by the putput of the phase detectar and

also by the setting of the horizontal hold

control, R3d. The hoaozontal hold range s

set by acdjustment of the core al L1

2% 14 | A7 ALK

PULSE SHAPER & HORIZONTAL DRIVER

or
wUA PULSE |
¥ o SEARER HIH DHIVER n I
Q7 15 ued as a buffer stage between the haorizontal oscillatar HEH AT b

and honzontal drever It provides isolavon for the horizontal
oscillator as well a5 a tow impedance drive for the harizontal
driver, R38 and C20 form a time constant which shapes the
osoillator output o the required duty cycle {approsimately
B0%:), 1o drive the horizontal output ciccutry, The horizontal
driver stage, 08 operates as a swytch to drive the horizantal
autput transistor through T1. Because of the low impedance
drive and fast switching tmes furnished by 07, very little
power is dissipated 0 OB, C21 and B42 provide damping to
suppress nnging of the primary of T2 when OB goes into F1
cutoff "

HORIZONTAL OUTPUT

u2

The secondary of T1 provdes the reguired low drive ey et
impedance for 09, B44 and C24 form a time constant HERIONILIE . _

for fast turn-off of the base of Q9. 09 operales a5 @ o . AT
switch wheeh, once each horizontal pericd, connects the ,HL_._D:@_'F
supply voltage acrass the paraliel combination of the gl g

harizontal deflection yoke and the primary of T2, The
required sawtooth ot deflection current through the
horizontal yoke is formed by the L-R time constant of
the wyoke and  output  transformes  primary,  The
horizontal retrace pulze charges C27 through D2 to
provide  operating voltage for G2 of the CHT.
Momentary transients at the collector of QF, should
they aoeur, gre limited to the voltage on C27 since D2 Tt
will conduct if the collector voltage exceeds this value, =

The damper diode, D1, conducts during the period bDetween retrace and turn on af O3, CZ8 15 the rotrace uning capdciion,
C29 blocks DC trom the deflection yoke, L3 i5 a magnetically biased linearity coll which shapes dellection current for
aprimum trace linearity. L4 is a serigs width contral, ©31 and R49, C42 and ASS are damping network companents for the
limeanity and width contrals, C430 s charged throuwgh DS developing the video supply voltage et
SLAMKING
iy 0] FULLE
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VERTICAL OSCILLATOR DRIVER AND OUTPUT

Sync trom the collector of 05 15 mtegrated by R26 and C36. 010 and Q11 are connected as a regenerative switch, The saries
combination ot €37 and C38 charges through RS8, R56 and D3 until 010 turns on, This occurs when the ematter of Q10
excecds i15 base voltage and causes current to flow into the base of 11, turning that device on. When 010 and Q17 conduct,




C37 and C3B are discharged to nearly zerg, Q10 and Q77 then shut off and the cycle repeats. The setting of RBZ determines
the repetition rate of the charge and discharge of C37 and C38, The waveform generated is & positive going ramp or sawtooth
with a fast retrace to zero, 03 provides a small incremental voltage above ground to overcome the forward sawtooth 10 a low
impedance drive for 013,

T3 matches the collector of Q13 to the vertical yoke. When Q13 is cut off during vertical retrace, a high voltage pulse i
developed across the primary of T3, To limit this pulse to a safe value a varistar, RET, is connected across the primary, RB6
and C41 provide damping to shape the collector pulse so it may be used for retrace blanking. Since the primary impedance of
T3 decreases with current, the degree to which the primary shunts the reflected load impedance varies with collector current.
Thiswould result in severe vertical non-linearity unless some compensation s emplayed

PARABOLA
AT JUNCTION
C37, Cia

Resistors B59 and RE0 couple the emitter voltage of
(113 to the junction of C37 and C38. Since this path
= resistive, the waveform codpled back will be
integrated into & parabola by C38. This resulis in a

W
pre-distortion of the drive sawtaoth as shown in EIIE'IFI:IIEIIELI%FL.DHWE
Figure ©. This is done to compensate for the non b /’l/l
linear charging of C37 and C38 and the changing : VERT PAAABOLA ADDED

Impedance of the primary of T3, An additionai PARABOLA PULSE AND
feedback path through RG62 and C40 serves to VERTICAL SAWTOOTH ADDED
optimize the drive waveshage Tor best linearity, TOGETHER, HENCE PRODOUCING

RETRACE BLANKING THE REQUIRED VERT DRIVING SIGNAL

Both wertical and horizontal retrace .’lzla:\l-cing are
provided by positive pulses applied to the CRT
cathode. The collector pulse from the harizental A
output transistor s placed across R23 through R46,
The vertical collector voltage is differentiaied by C30
to remove the sawtooth portion of the waveform,
The remaining pulse appears across R23, The mixed
vertical and horizontal pulses on B23 are coupled to
the CRT cathode by C10.

AUDIO AMPLIFIER 4

13K

s
Al
rd
Z

e
R IGHTHL 5%

Q17 and Q18 form a DC coupled “switching tone

burst amplitier”, An Inpul signal biases Q17 an, in

turn- driving Q18 into conduction. When the signal is PHH arr

removed both stages return to a guiescent mode. ALDIO- 5 I At
4

Coupling capacitor CHO, diode D19 and resistar RE8 WRLT 5 gep |+ EE?JER .

ER100

establish @ bias voltage which s signal dependent,
Yolume control RB5 sets the peak to peak level for
thie output stage.

Lamp E1 serves 1o protect the speaker (f the audio
output transistor fails, 11 also protects the transistor FALYL Lat
should the speaker leads be shorted.

Diode D22 (on early models)potarizes the speaker
insuring proper installation, If 11 is installed wreng,

little or no audio will be doveloped, 241
R95 108 /.‘EF’(J]

SPOT KILLER + |51 K97 wiLEER

Morfmally 327 is not conducting and capacitor CBY s BR IGHTNESS

charged to the supply voltage, When the monitor is

turned off, C51 discharges through B96 turning the 10

transistor an, [t in turn removes the positive patential CRT Rzl C51

fram the brightness control connecting the CRT CATHODE 200K mK"’Tﬁ‘rUf'.’-F

cathode to ground, causing the tube to conduct hard, = = 4Ty

discharging the high valtage,

To prevent damage to the board or foil when removing the circuit panel it may be necessary to pry un siowly, IN STAGES
araund the adges as shown. Start at one corner and move all around the board keeping the screw driver tip agamst the chassis,
When Installing, apply pressure at the edges near the pins. Do not force down on the companents

&




CIRCUIT TRACING

Component reference numbers are
printed on top and bottom of the
plug-in gircuit  board to  facilitate
circuit tracing, In addition, control
names and board terminal numbers
arg glso shown and are referenced on
the chassis schematic diagram in this
manual.

Transister elements are identified as
follows:

E — emirtter, B
collector.

COMPONENT REMOVAL

Remaoving components from  the
etched board is facilitated by the fac
that the circuitry (plating) appears on
cne side ot the board only and the
component leads are inserted straight
through the holes and are not bent or
crimped.

It is recommended that a solder
extracting gun be used to aid o
compongnt removal. 4n iron with a
temperature  controfled  heating
element would be desirable zince it
would reduce  the possibility of
damaging the board due to
aver-heating,

The nozzle of the soldering aun s
inserted directly ower the component
lead and when sufficiontly heated, the
solder s drawn away feaving the lead
free from the copper planng. This
method s particularly  suitable in
remoyving multi-terminagl components.

REGULATOR ADJUSTMENT

MOTE: Misadjustment of the low
voltage reguiator, or the horizontal
oscillator may reselt in damage to the
Horlzontal Output Transistor or pulse
limiter diode, The Tollowing
procedures  are  recommended 1o
insure reliabile operation

— base, and C —

T. Connect monitor tor AC  line
supply . Adjust supply to 1200 volts
1240 an some models),

2. Apply test slgnal 1o proper input.
Signal should be of same amplitude
antd sync rate as when monitor is in
SETVICE.

3. Adjust  vertical and horizontal
oscillator  controls until display s
synced.

4, Connect a DC digital voltmeter or
other precision accuracy vaoltmeter to
the emitter of the regulator output
transistor, (or any 13 volt test point).

5, Adjust the regulator contral B74,
on circult board for an outpur of 73
valts. Do not “run’ the regulator
control through its range or damage
to the monitor may result,

6. When adjustment s complete, the
AC line supply can be varied between
105 and 130 volts to check far proper
fegulator  operation. With regulator
operating properly, changes in display
size should be nagligible,

HORIZONTAL OSCILLATOR
ADJUSTMENT

1. 58t the horizontal hold
potentiometer to mid-range (R 34).

2. Adjust core of honzontal hold cail
L1 until the horizental blanking lines
are vertical,

3. Aotate potentiometer R34
through its full range, Display should
go out of syne in each direction and
hald in sync at the center of its range.
Retouch L1 as necessary to center the
hold range.

VIDED AMPLIFIER BIAS
ADJUSTMENT

Adjust video bias contral R10 for 30
valts DC on collector of video output
transistar Q3 with no signal input.
Disconnect cabie from wideo input
jack if necessary to eliminate noise.

POWER TRANSISTOR
REPLACEMENT

When replacing any “'plug-in’
transistor, i.e., the horizontal ar
vertical output, please observe the
following precautions:

1. The transistor sockets are not
“Captive”, that is, the transistor
meounting  screws  also  secura  the

sacket. When installing the transistor,
the socket must be held in its proper
location, This location is indicated by
flanges on the socket which fit into
the heat sink,

2. When replacing the output
transistors, silicone grease [Motorola
Part Mo, 110480487 should be

applied evenly to both sides of the
mica insulator,

3 Al transmistor mounting  screws
must be tight before applying power
to the receiver. This INsures proper
cooling and efectrical connections,
NON-COMPLIANCE WITH THESE
INSTRUCTIONS CAN RESULT I

FAILURE QF THE TRANSISTOR
AND/OR ITS HELATED
COMPOMENTS.

MOTE: Use caution when tightening
transistor maounting screws, If the
screw  threads are  stripped by
CXCEessIVE pressure, @ poor electrical
and mechanical connection will result.

CRT REPLACEMENT

Use extreme care in handling the CRT
as rough handling may cause L o
implode due to atmospheric pressure.
Do not nick or sgratch glass or subject
it to-any undue pressure in removal or
installation. Llss googles and heavy
glowves tor protection

1. Discharge CRT by shorting 2nd
anode to ground. Hemove CRT
socket, yoke and 2nd anode lead,

2. Remove CRT from chassis by
removing Tour scrows at colmers.

PANEL CONNECTOR
CONTACT REMOVAL

Contacts can be removed from the
mulitpin panel connector by using
extractor tonl, Part No
BEPES1T3A4Y, Insert the tool aver
contast and seat fully, Tool will
release contact, Pull contact out fram
wired side,

PINSTO UNCODED SPEARER TERMINAL

———=2 4 & ]&g 1l =

PINETOSPEARER TEMRMINAL WITH PAINT DOT

Recommended Speaker

Connection

CROSS SECTION OF
CONNECTOR

WELLOW PAINT DOT

CONTACT
EXTRACTOR

o)

TA- +aQ®

Edge Connactaor Contact Removal
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