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Kortek 20” Free Voltage CGA only

Symptoms: No Picture, High Pitched Squeal

Cure: On visible observation any or all of the
filter caps C613, 614, 615 and C616 blown
top off or swelled, Replace all 4 caps (100uf
160v)

The reason these caps fail is because 2 other
caps in the power supply section fail allowing
the B+ to go up to in some cases 200VDC.

Replace C610 (33uf 160v) and C611 (10uf
160v), Also check HOT Q402 (2SD1880) this
is often damaged at the same time (Shorted)

Symptoms: Horizontal size won’t adjust

Cure: Q404 (BDX53C) or Q403 (2N4403)
shorted, sometimes both, caused by burnt /
melted Coil L402, Also replace C433 (4.7uf
160v)

Symptoms: Switching off and on randomly
Cure: Check for broken solder under Q401
Symptoms: Blown main Fuse

Cure: First check bridge D601, if short
measured across + and —remove |C1 regulator
maybe shorted (STR-S5741), This regulator is
sometimes damaged due to broken tracks that
connect to it, Although they look to be soldered
ok that are often broken so try moving each
leg of the regulator to see if they move.

Symptoms: Sparking around flyback

Cure: Flyback overheated due to power supply
problem above causing it to run way over
specifications, flyback number (KFS-60291)

Symptoms: Brightness varying or shaded
patch of screen

Cure: Replace C801 (10uf 250v)
Symptoms: Picture fading in and out

Cure: Check for cracked connections under
connector BP801 near flyback

Symptoms: Vertical Fold

Cure: Replace C206 (220uf 35v), C202
(47uf 50v) also check C806 (1000uf 35v)
Occasionally 1C201 is Faulty causing the
same symptoms (TDA1675A)

Symptoms: Vertical Collapse

Cure: Replace (TDA1675A) check for open
R802 (3.9 ohm 1/2w) and for shorted D804
(IN4004)

Symptoms: Won't start up
Cure: Check for 12 VDC across D812 (12v

zener1W) sometimes shorted, Also check for
shorted Cap C804 near flyback, + marking

on PCB backward to pay attention to way it is
installed (47uf 50v)

Symptoms: Picture has Horizontal interference
or jJumping in and out of sync

Cure: Check all caps around 1C401, C409
(10uf 50v), C617 (220uf 16v) C408 (1uf 50v)
C618 (470uf 25v), also note that POSI-NEGA
Switch for sync is backwards.

Symptoms: Colour problem, colour locked on
flat out

Cure: Checkthe 3large resistors on Neck board
R325, R305 and R315, they are mounted very
close to edge of PCB and often break off or
crack the solder, also check that parts on neck
board are not bent over touching other parts,
this neck board is very crowded and often
parts short against others.

Notes: The RGB input and Yoke plug sockets
are identical on this model.

If you are not paying attention as | have seen
many times with these, people swap the RGB
and Yoke plugs over when installing chassis
causing major game board and chassis
failure.

As with many older Kortek chassis interference
is common, this is caused by bad grounding
between chassis PCB and Frame, always
check that all screws on frame are tight
especially the screw under chassis near C805
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Kortek / Sharp Image / Sejoo Corp / Vision

Cure: Replace C903 (33uf200v) some
versions used a 10uf or 22uf, replace
all with 33uf200v

Notes: These chassis used various
flybacks; all are compatible with each
other though they appear difference
in physical appearance.

Can use KFS-61088 or TC8113, HR
also make a replacement for these
now

HR-46217, some components near
flyback will need to be moved slightly
to fit the HR replacement.

Many of these chassis have problems
with the Horizontal Size and Pin
cushion jumping around at random;
this is caused by bad solder joints and
or cracked tracks under Pincushion
PCB mounted just behind R906
beside flyback.

Intermittently shutting down, Check
for broken solder / tracks under R415,
this resistor sits up high and often
breaks off or vibrates loose.

Kortek-Sharp
Additions

Symptoms: Wont power up, power
supply appears normal

Cure: Replace C408 (10uf 50v)

Symptoms: Squiggly edges of

picture

Cure: See photo left, This is the most
severe case but starts off at top of
picture and grows to cover all picture
as cap fails C403 (1uf 50v )
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Orion (Korean) PWB-2012 PWB2022 14” to 20”

Symptoms: Vertical Fold

Cure: Replace C421 (22uf 160v) and
C309 (4.7uf 25v) and C314 (4.7uf
160v)

Symptoms: Very bright washed
out picture before shutting down or
blowing Fuse 802

Cure: Replace C420 (100uf 50v)
C315 (220uf 16v) and C551 (10uf
63v) Always replace these caps when
working on this chassis, if left faulty it
often melts the flyback.

Also check C418 (1uf 250v)

Symptoms: Blown Main fuse PWB-
2012

Cure: Replace bridge rectifier D801
with 4 amp type (KBL-404) as done in
later PWB-2022
Symptoms: Horizontal hold and
picture not stable

Cure: Replace C308 (220uf 16v)

Symptoms: Pin Cushion fault
Cure: Replace C311 (470uf 25v)
Symptoms: Picture shaking /wobbling

Cure: Replace C807 (22uf 160v) and
Check for open R802 (10K 1/2w)
also check main filter cap for obvious
leakage C805 (680uf 200v)

Symptoms: Fuse F802 Blown

Cure: Check for shorted HOT Q404
(2SD1398), if shorted also check for
shorted Q801 (2SC3306), Check for
obvious signs of blown flyback or
measure for shorts.

2 types used KFS-60314 and later
revisions KFS-60344A both are
interchangeable.

Most common reason for above faults
is shorted Yoke / Deflection Coil, To test
for this leave yoke plug off and power
up chassis, you should see a bright
dot in the middle of the screen,then
plug in yoke plug,if fuse blows again
Yoke is dead.

Symptoms: Vertical Collapse

Cure: Check for open R317 and R318
(3.3K 1/2w) also check for bad solder
around Q301and Q302, also check
for broken track under C421

Symptoms: Shutting down whenwarm
or after short time

Cure: Check that B+ is set to 110vdc
at Fuse 802, if wont adjust check for
shorted Q801 and for open R805 and
R806 (47K 1/2w) if ok replace Q802
and Q803 (25C2482)

Symptoms: Colours bleeding /flaring

Cure: Replace C254 (220uf 25v) and
C251 (100uf 25v)

Symptoms: Colour missing

Cure: Check all transistors on neck
PCB for bad solder, also check for
broken pots.

If colour still missing check for open
R226, 227, 228 (1K 1/2w)
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Pentranic / Rodotron CH288, 15K only
and 15/24K Dual Resolution

Symptoms: Main fuse blown

Cure: Replace FET (2SK1358 or 2SK1940) or
(2SK1117 must be insulated from heat sink)
Check Diode D502 always replace R513 (270K
Y2 W) on Small Power supply sub board. See
Pic (Sub Board)

Symptoms: Wont power up fuses ok
Cure: Check for open Resistor R510 (22K 2w)
Symptoms: Wont power up ticking noise

Cure: Check for shorted HOT Q401 (BU508D)
many other common types can be used like
BU2520DX, 2SD1880 etc., if HOT is blown
always replace C456 (10uf250v)

Symptoms: Wont power up or intermittent
power up, sometime switching of and on at
random.

Cure: Replace R513 (270K 1/2w)

Symptoms: Wont power up fuse ok

Cure: Check for open R516 (6.8K 3w) 12v
supply to IC2

Symptoms: Picture shaking, unstable with
scene changes

Cure: Replace C501 (100uf 200v) and also
C313 (220uf 200v)

Symptoms: Dark side of screen, of shadowed
bars on one side of screen

Cure: Replace C407 (10uf 250v)

Symptoms: Over bright screen, Screen voltage
wont reduce

Cure: Check for open R401 (2.2o0hms 1/2w)

Symptoms: Picture going off and on while
monitor appears to be still running

Cure: See Picture, Yellow wire to neck PCB, the
solder where it connects to chassis often cracks
although surrounded by glue on top of chassis

Symptoms: Colours missing / overlapping, or
chassis running but no picture.

Cure: Measure for 12VDC at D703 (12v Zener)
on neck PCB, if low replace IC701 (LM1203N)
Occasionally this Diode reads dead short, lift
diode to check, short will be either across diode
or IC701.

Symptoms: Vertical Collapse

Cure: Check for burnt D506, earlier models

used a small 1 amp diode that fails, later model
use a larger 3amp diode like MR856, Upgrade
to larger diode if necessary ( holes to fit larger
diode need to be drilled )

If there has been any problems in this area it is
because IC3 (AN5521) has failed, also replace
C393 (100uf 35v).

Symptoms: Vertical Fold

Cure: Replace C393 (100uf 35v) and also check
C398 (1000uf 25v) often dried out by sitting
against R398

Notes: There often problems with vertical
collapsing and Horizontal pin cushion, before
replacing any components always check for
obvious solder problems caused by the large
heat sinks on IC3 and Q302 breaking off .

If HOT has blown and after replacing still wont
power up, check solder under R407 (beside
flyback) this large ceramic resistor can desolder
itself or burn off when HOT has shorted .

In all cases when working on these chassis
Always replace old carbon film resistor R513
with Metal film 600mw or higher, this 270K
resistor will fail if not already, causing many
of the problems listed above due to B+ circuit
going over voltage.
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Wells Gardner U5000, 25~

Very important to always check /
replace C716 (1uf 200v) part of H
Oscillator Circuit

Symptoms: Wont power up R728 Very
Hot

Cure: Check for shorted Z702 (13v
1 W Zener), if ok check for shorts
across Q708, Q705 & Q703, If Q708
is shorted also replace Zener Z705
(9.1v 1/2w) and check for Open R760
(100 ohm 1/2w) Some versions have
(4700hm 1/2w) is this location .

Power all

Symptoms: Wont
voltages appear ok.

up,

Cure: Check for open R765 (33K
1/2w) Very Common

Symptoms: Vertical Collapse

Cure: Replace U601 (TDA1771)
C613 (100uf 50v) and D603 (IN4007
or Equiv), Check for open R303 (1.2
ohm 2W) if open check for shorted
D302 (RU2 600v 1amp Fast Recovery
Diode )

SPECIAL NOTE: If R303 burns up
after replacing and checking all above
components, replace U601 again.
(Many times | have replaced these
IC’s and they have failed instantly
when switched on for no apparent
reason ) Do not pay attention to the
orientation of the writing on the IC itself
only note the notch indicating Pin1,
some manufactures of these IC’s put
the part number on the back of the IC
which reverses the way where Pin 1
appears to be.

Intermittent Horizontal

Symptoms:
collapse

Cure: Check all solder connection
under Res Change plugs CN15K and
CN25K

Picture

Symptoms: Shaking /

wobbling

Cure: Check or replace C115 (100uf
200v)

Symptoms: Screen washed out, out
of focus, Appears to be Dead CRT or

67

_ 3311

Flyback See: U5000 Screen washed
out.JPG

Cure: These symptoms have fooled
many people into thinking their monitor
is worn out when in fact it is a very
simple fix, Replace C310 (10uf 250v)
and or C504 (4.7uf 200v) located in
neck PCB.

Symptoms: occasional clicking sound
with interference / flash across screen,
sometime looks like vertical is rolling
once.

Cure: This is an earthing / Gnd
problem caused by a bad connection
between chassis and metal mounting
plate. It is very important to make
sure these screws are tight and there
is a star washer installed between
where the chassis mounts to plate
and chassis itself, secured tightly with
both screws.

Symptoms: All colours appears mixed
up or chassis running but no picture

Star Tech Journal’s “The Ultimate Coin-Op Arcade Games Video Monitor Troubleshooting & Repair Guide” © 2007 STJ, Jomac Ltd.
























3 1990 Update: Monitors

Hantarex Monitors
Stable Sync Cure

James Beck
Greater Southern Distributing Co.
Atlanta, Georgia

SYMPTOM

A problem with Hantarex MTD 900/E moni-
tors seems to be widespread. Whenever you
try to convert a Williams game that uses this
monitor, the vertical sync is hard to lock in.

There is such a narrow range of lock, it drifts
out on location and the video starts to roll.
There was a bulletin about a component
being reversed, but that checks out ok.

SOLUTION

On the deflection half of the board check
R205 (4.7K) and C201 (0.1uf @ 160V). Odds
are, they aren’t there due to the make of the
original game. Add them!

Then, connect composite sync (or negative
composite sync) to the horizontal (or nega-
tive horizontal) terminal ONLY. Do NOT
jumper the horizontal and vertical sync pins
together like you have to do on the Elec-
trohome monitors. When you add these
components into the sync circuitry, it will
lock the vertical in solid.

Electrohome GO7
Keystone Problem

Kevin Mahler
Western Music
Twin Falls, Idaho

PROBLEM

| changed cap C501 and the game still has
this “Keystone” video problem. The video
screen caves in about 2/3 of the way up the
top. Using an Electrohome GO7-CB monitor.

SOLUTION

Replace C517 and C518 (100uf @ 25v, 220uf
@ 25v). They are in the pincushion correc-
tion ckt (next to flyback). That should get it!

Arachnid 6000
Dart Monitors.

Kevin Mahler and Russ Cantrel
Western Music Company.
Twin Falls, Idaho

SYMPTOM

If you have a small wavy vertical line on your
picture and it takes it five or ten minutes to
come onorwon’'tcome on atall and you have
already changed C9 on the power supply
with no results.

SOLUTION

Try changing C212 on the monitor board
itself. This has happened to us twice and, so
far, it has worked each time.

g
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Toeil Monitor
Vertical Deflection

Ronnie Belitz
Lark Amusement
Bristol, Tennessee

SYMPTOM

The problem | had was that the vertical
deflection on a Toei monitor was folded over
so bad that half the screen looked like you
were looking at it in a mirror.

SOLUTION

After much t'shooting, | finally found the
problem. Itwas caused by C55 which caused
the vertical sweep to startin the wrong place.
After replacement with an equivalent ca-
pacitor, things were back to normal.

Toel Monitors:
Symptoms/Fixes

Patrick Groom
Harry Liaros Vending
Buffalo, New York

PROBLEM
There are three problems | have been encounter-

ing on these monitors. Symptoms involve caps.

SYMPTOM: Pincushion (pix bent downwards).
SOLUTION: Replace C57, 470uf/16v.

SYMPTOM: Vertical hold is out of tolerance. May
have Vertical linearity problem. When it almost
locks in, it looks like the frequency has doubled.
And it may lock in after it warms up.

SOLUTION: Replace C62, 220uf/25v.

SYMPTOM: Horizontal hold is out of tolerance.
SOLUTION: Replace C41, 100uf/16v.

Bally/Midway Ram-
page Rolling Video

Matt J. McCullar
Forum Fair Arcade
Arlington, Texas

PROBLEM

Recently | was working on a Rampage whose
picture continually rolled either up or down,
depending on where the vertical hold pot
was set. Adjusting the pot would slow down
the rolling, but not stop it. For some reason
the monitor would not lock onto the picture
and hold it steady.

SOLUTION

My first thought was a bad vertical hold pot,
but eventually | looked down at the com-
puter assembly and noticed that its video
output connector was seated cock-eyed in
its socket. | pushed it back in and the
monitor zoomed in and locked on the picture
perfectly! Apparently the loose socket was
still making contact with the color signals,
but the vertical sync signal on the very end
of the connector no longer reached the pin.
Since this has happened on more than a
couple occasions, anytime | find a monitor
with a rolling picture | check the video cable
from the computer to the monitor.
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1991

Update: Monitors

Electrohome/Wells Gardner Fading
Beware The Crystal Explosions!

Sanyo Monitor Raster Shift

Nintendo Dual Cabinet Interference Cure
Hantarex MTC 9000 Sync Problem
Hantarex MTC 9000 Blank Screen

Wells Gardner 19K4604 Vertical

Reduce Picture Width Wells Gardner 7601
Midway Galaga Older WG Monitors
Electrohome GO7 Dead Monitor
Electrohome GO7 Curved Picture
Electrohome GO7 Power Supply
Electrohome GO7 Blank Screen
Electrohome GO?7 Bright Picture
Electrohome GO7 Vertical Line

Wells Gardner 4600 Keystoned Picture
Wells Gardner 4900 Horizontal Line

Wells Gardner 4900 Jumpy Picture

Wells Gardner 19K4914 Intermittent Video
Hantarex MTC 9000 Pix Width

Wells Gardner 13K7801 No Raster
De-Zapping CRT High Voltages

Sanwa Monitor Sync Problem

Wells Gardner 7000 Series Vertical Roll
Wells Gardner 4900 Vertical Foldover
Wells Gardner 4600 Screen Control Prob
Build A Monitor Test Station
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1991 Update: Monitors

After borrowing another department’s truck, we
brought it back to the shop. We turned it on and
the picture appeared nice and clear, as if it has
never been gone. First suspicions included a lose
socket, so we checked it over and gave the game
a pretty healthy jarring around. The picture
stayed rock-solid. We even letis run for a day in
the shop and found nothing wrong. So, like
dummies, we trucked it back into the arcade.

Keep in mind that the only time games can be
moved around at S.F.O.T. during the season is
after two in the morning. We all had worked very
hard that day and putting this Gauntlet game
back into one of the arcades in the park was all
that stood between us and going home.

Since it worked fine in the shop, we drove
around, setitdown, pluggeditin...and rolled our
eyes when the sound came on but the picture
tube stayed dark! We roughhoused it a bit, but
it didn't help. Back on the truck for a trip back
to the repair shop.

The nextday | plugged in the game. We are in the
shop now, and you've guessed correctly: the
blasted thing works in here! We checked it over
again, beat the holy daylights out of it in hopes
of causing it to screw up, and the picture never
wavered once. So we trucked it back out into the
park again that night.

Guess what happened?

By this time Gauntlet, a pretty massive game,
enjoyed a free ride into and out of the park three
times at ungodly hours. Each time it behaved
like new in the shop, but shut off in the arcades.
Other Guantlets in the arcades worked fine, but
not this one.

Finally | decided to let the machine have its fund
and run in the shop until it gave up and shut off.
Sure enough, the picture blinked out after 24
hours.

SymMPTOMS

One clue to work with: every time there was no
picture, there would be no high voltage and the
heater wouldn’t light up. Both these voltages are
driven from the high-voltage transformer whose
primary connects to a chassis-mounted transis-
tor, Q352.

7

The B+ voltage was still fine, and the oscilloscope
proved the video signals were reaching the moni-
tor.

An oscillator circuit uses Q352 to drive the high-
voltage transformer. Sticking the ‘scope probe
on R364, an oscillating signal was definitely
present; but when | touched the probe to the
base lead of the transistor’'s mounting socket,
the screen suddenly lit up! The heater came on,
and the high voltage brought a nice, sharp
picture to the screen.

But the instant | removed the probe, everything
downstream shut off. Aha! | touched and re-
moved the probe several times, and the screen
responded simultaneously.

INTERMITTENT VIDEO PROBLEM

SoLuTioN

I shut off the game and removed the monitor.
After upending it on the bench, a close look
revealed the problem: the base lead of the tran-
sistor socket had a cold solder joint where it
joined the main PC board. I could clearly see a
dark ring around the socket let. | discharged
everything, plugged in the solder iron, and
sweated the joint. After remounting the monitor,
I plugged in all the cables and turned on the
game. This time the picture came on and stayed
there, no matter how much vibration we gave it.
It passed the acid test that night when we took
it back to the arcades; it came on fine and has
performed beautifully ever since.

CAuse

A lot of games out there use this monitor. Its
design says if transistor Q352 does not get a
signal, it shuts off the heater voltage and the
high voltage. The monitor as a whole is still
electrically hot, however, because a loss of
flyback-transformer action will not affect the B+
voltage (unless the flyback shorts out, in which
case it will blow the fuse).

If you have any manuals for this monitor, check
them to see if Q352 is labeled as such. Atari’'s
first printing of their manual for it, TM-283, left
out the reference number on the schematic.

Write in Q352 above the transistor if it is miss-
ing.
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SoLuTIoN

Run an additional line from pin 6 on the monitor
to the vertical sync output on the game board (for
vertical sync).

Norte
Upgrading the .47ufd capacitor on the power
supply to 47ufd will stabilize the jittering.

W-Gardner 7000
SeriesVertical Roll

PrROBLEM

Vertical rollover on the top (this is in a Teenage
Mutant Ninja Turtles) and horizontal lines in the
middle of the screen. Capacitors check good.
Changed the vertical output transistor. Adjusted
the 50-60 control. Still no luck.

SoLutioN

Check D25, it might be open. If that doesn’'t do
it, try evaluating R80. It might be out of toler-
ance. Replace it if it has a slightly higher value
than specified (even a couple ohms difference).

W-Gardner 4900
Vertical Foldover

PROBLEM
The picture has a vertical cut off or a folded over
edge on one side of the screen.

SoLuTioN
This sounds like a Nintendo C407 capacitor
problem, but this is a Wells Gardner monitor.

Well, the solutionis also similar. Capacitor C311
4.7ufd 160vdc in the vertical section is baked
open. Replacing the cap will restore your picture
to normal again.

W-Gardner 4600
Screen Control

PROBLEM
Little to no screen control (brightness).

SYMPTOM

Adjusting the screen control makes only little
change on the screen, yet the black level control
will bring up scan/retrace lines on the screen.

SoLuTioN
Resistor R419 (330K ohm) is open.

ReAsON

With R419 open, the screen control circuit feeds
off the black level line making the black level
control act like the screen control to some de-
gree. Replacing R419 will give you the screen
control back again.

Build a Monitor
Test Station

WhHy SHoulp | HAVE A MoNITOR TEST STATION

Good guestion. One good reason would be to aid
your troubleshooting efficiency. First off, simply
because it is easier to troubleshoot a monitor on
a bench than in a game. Second, you can do all
those monitors that have been sitting around for
years at one time, making your labor cost effi-
cient.

I like to organize my week into: monitors one day,
power supplies the next, and video problems
after that. If you can do this, it makes your
troubleshooting time easier on you, and more
cost efficient.

Another reason for a monitor test station is to
split video problems in half. By hooking up the
monitor to the test station, you can establish
whether it's the video board or the monitor. This
can be done by mounting your Monitor Test
Station on a cart with wheels. It then can be
taken to any part of your shop quickly and easily.
It could also be putinto a box or a case and taken
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1992 Update: Monitors

Note
You can’t sync monitor vertically with vertical hold
period if this cap is completely open.

PROBLEM
Horizontal lines across top quarter of monitor, but
not quite a foldover effect.

SOLUTION
Replace C407 (10u @ 50v).

PRoOBLEM
Vertical collapse.

SoLuUTION
Replace C412 (100u @ 160v).

Note
Dual parallel horizontal lines across center of moni-
tor when open.

PRoBLEM
No pix, high voltage low (@ 10KV) or “fuzzy” pix out
of square.

SOLUTION
Replace C006 (22u @ 160v).

Note
No raster condition occurs when cap is completely
open.

ProBLEM
Increase in vertical size.

SOLUTION
Replace C601 (22u @ 160v).

Note
Vertical size will usually take care of this on location.

PRrRoBLEM
Pix shifting to right.

SoLuTION
Replace C602 (470u @ 25v).

Note
Horizontal center will usually take care of this on
location.

Also: While you’ve got that monitor on your bench,
here’s a list of some caps that are probably “baked”
open but don’t really have any adverse effects on the

3

pix quality itself but do provide some filtering and
you’ve already got it out, right, so...

C706 (4.7u @ 250v on neck board)
C005 (4.7u @ 160v)
C529 (4.7u @ 160v)
C203 (220u @ 25v)

Electrohome GO-7
Brightness

SuBJECT

Capacitor C107 (10u @ 250v), as you may all know,
when this cap located on the neck of the board opens
or breaks, your pix is too bright. So your route man
notices this and turns the brightness down, right!

SYMPTOM

Now when this machine makes it to the shop what
you’ll see is a horizontally mounted GO7-CBO with
what appears to be a good pix except for the faint
vertical bars running left to right.

SoOLUTION

So here’s the point! Before you go and swap out every
electrolytic cap in the horizontal and vertical sec-
tions, to no avail I might add, change C107. It prob-
ably needs it anyway. I always replace them with
caps rated @ 350v.

Electrohome GO7-
CBO Horizontal
Width

PROBLEM

After converting a game you have insufficient hori-
zontal width, and if you could adjust L503 (horizontal
width coil) without it breaking, it wouldn’t be enough
anyway.

SoruTioN 1

Try adjusting your B+ fully clockwise. This will give
you a little more width and it won’t be enough to kick
in the x-ray protection shut-down circuit.
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1993 Update: Monitors

Another caution would seem to be in order. If you
are checking on a logic board it is probably a good
idea to lower the oscillator voltage somewhat.
Microprocessor parts get more sensitive all the
time.

15

Modifying Medium Resolution Monitors
To Standard Resolution

QUESTION

Is it possible to take a medium resolution monitor
and downgrade it to a standard resolution moni-
tor? The application might be useful for a conver-
sion. What's the difference?

ANSWER

Yes, medium resolution monitors differ from the
standard resolution monitors used in video games
in a couple areas.

For one, medium resolution monitors use a differ-
ent horizontal frequency than standard resolution
monitors. The reason? Better resolution (of course).

The “almost” NTSC standard resolution systems
are so-so at best for 19" monitors and absolutely
lousy at 25" and above.

Game designers who want to get a decent picture
at 25" and to show off all the “little things” in their
games, a higher resolution than the standard was
needed. The medium resolution systems are the
equivalent of EGA in the IBM world.

MoDIFYING

Yes, you can (sort of) convert those medium reso-
lution monitors to “standard” frequencies. The
easiest way to do it is by comparing a Wells 4915
(MedRes version) schematic to the 4902/03
(StandRes version) schematic and doing the ap-
propriate changes to the horizontal oscillator cir-
cuit.

BoTTtom LINE
The only snag is that the yoke may need to be

changed and the convergence may not be perfect.
Although it can be done, it is not recommended for
game use as the dot pitch will never be exact. Some
applications, though, might not be fussy about the
shortcomings: such as a test set-up, etc.
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1994 Update: Monitors

World Rally by Atari, it really
pays to use a new 25 inch moni-
tor. Driving games have a much
longer life than most other video
games. (Most operators are still
running Pole Positions from
1980")

CABINET/MONITOR

The big problem with doing a
conversion with World Rally is
choosingthe right cabinet. Ifyou
installitinanten year old cabinet
your newgamewon’tearn whatit
should. You might be better off
giving your money to the Red
Cross for flood relief. If you are
seriousaboutearningmoney,you
needto have anew 25” bigscreen
monitor for your game.

Two factorsare of major importance with the moni-
tor. The first is the size of the monitor. Not all 25”
monitors are the same size! The difference is the
angle ofthe CRT. Most setshave a 100 degree tube.
The new Hantarex 25” Polo has a 110 degree tube
which makes it about 2” shorter in depth. This can
be very important when installing the game in a
cabinet where a 19” monitor came out of.

By THE NUMBERS
The numbers that are important are 22-5/8” wide
and 16-5/8” deep and 20-5/8” high. This monitor
weighs almost twice what a 19” monitor does. | do
recommend using metal brackets and/or carriage
bolts to properly secure the monitor. Most games
were made with the front a little less than 24”
because they get the maximum vyield

from their wood. This gives an inch side
clearance in the horizontal position. If
you make a cardboard template of the
side view of the monitor and hold it to
the side ofyour potential kit cabinet, you
can tell real quick if it is a good choice.

"Not ALL
25" MONITORS
ARE THE SAME

sizel”

© 1994 STARLTECH Journal, PO Box 35, Medford, NJ 08055. Phone: 609/654-5544. Fax: 609/654-1441.






1994 Update: Monitors

SympTOM

It’s evident to see why this could happen because
the cutoutsare just belowthe Dart Head, which are
rightover the Power Supplyand Monitor. Although
| experienced a monitor problem from the above,
you may experience other problems in the Monitor
or even in the Power Supply.

SOLUTION

To eliminate this problem you need to get some
nylon fly screen about 4” by 22”, and some spray
glue or rubber cement.

« Start by removing the cables that go through the
cutouts on the dart game, and set them aside.

» Take the nylon fly screen and measure 2” down
from each 4” side, then fold or crease to a 90 degree
angle.

* Now measure 1-1/2” down from the 90 degree
bend, then fold or crease to a 90 degree angle again.
It should look like a long J strip, which will be used
to cover the bottom cutouts.

* Apply the glue or cement to the area where the
screen will meet around the back, bottom and lip of
the cutouts.

* Install the screen so that the 2” partison the back,
the 1-1/2” partisonthe bottomand the restison the
bottom lip, cut off any excess passed the lip.

* Whendone, cutaslithorizontally just longenough
to let the cables passthrough over the cutout above
the monitor.

» Keep it close to the left side and next to the lip of
the cutout, all that’s left is to reconnect the cables.

Now you have one less problem to worry about.

NoTe

Donottrytoblock offthe cutoutscompletely, ifyou
do you may have a serious over-heating problem
then. The cutouts act as vents for the Power Supply
and Monitor to reduce the heat build up in the
drawer. The heat rises up through the cutoutsup to
the vents on top of the back door, like a chimney is
used for a fireplace.

Some games may not have vents on the back door,
simply cutout a couple of 4” squaresabout 6” down
and from each side on top of the back door. Glue a
5” square of fly screen around the cutouts and your
done.

SHARP M ONITOR
XM1801N DousLE
IMAGE

SUBJECT
Sharp Monitor XM1801N used in Nintendo VS
Table Games.

PROBLEM

Rolling and/or double image picture on screen.
Adjusting the V-hold will lock the sync in, but a
double image picture still remains.

SoLuTION

C514 (100ufd/16vdc) has decreased in value. Sus-
pect one finally stabilized at around 7ufd! Replace
C514 to restore picture to normal.

Wells Gardner 25”
Color Monitor
T Shooting

SympTOM

A Terminator2videogamewitha 25" WellsGardner
color monitor that suddenly went “greenish white”.
The background got very light with agreen tinge. In
order to get the background neutralagain the green
screen must be turned all the way down. The other
drive controls had to be remixed to get some sort of
balance.

PROBLEM

Now, the background is black, but the color isn’t
right. It looks all blue and red and turning up the
green drive screwsthe picture up. Obviously, some-
thing failed. Any clues? Where do you start?

SOLUTION

First thing to be done is to use the built-in monitor
test patterns (very nice to have, thanks Williams!).
Check the various color screens and color bars.
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T’SHOOTING

If you want to determine where the problem is,
simply switch the color wiresaround at the monitor
connector. If the problem moves with the wire, the
board is at fault, if it stays with the color then the
monitor is at fault. From there, you then start to
troubleshoot the bad unit (monitor, CPU or wiring
harness).

W eus GARDNER 4900
CapP Kits & VERTICAL
FOLDOVER

PROBLEM
Vertical foldover on the 4900 model monitor.

SympTOM

After replacing all the capacitors supplied in your
monitor capacitor upgrade kit, you still have verti-
cal foldover.

SoLUTION

C308 (2.2ufd @50V) isa common cause of vertical
foldover on these monitors and is not included in
any ofthe “Get Well” kits currently available. So, if
the cap kit doesn’t cure what ails ya’, try replacin’
C308!

W ELLs GARDNER
K7000
No HiGH VoLTAGE

SYMPTOMS

Wells Gardner K7000 series. No high voltage. B
positive too high: 140to 160 VVdc. High voltage shut
down.

SoLuTION
Note: All checks done with no power to monitor.

1994 Update: Monitors

* Check fuse F1
If F1is open, replace it —but don’t apply power to
monitor yet.

* Check Q11 horizontal output transistor for short.
Place your digital meter to Diode Check mode.
With the positive (+) lead of your meter to ground
and negative (-) lead to the collector of Q11. The
collector of Q11listhe tab mounted onthe heat sink.
If Q11 shows shorted before you pull it out, check
capacitor C36 for short. If shorted, replace it with
Wells Gardner part #046x0551-003.

» After you replace C36, recheck for shorted condi-
tion of Q11. If it’s okay, then...

* Check the voltage regulator (1C4) between pins 1
and 4 —should read on your meter about .184 with
the positive lead on pin 1and negative lead on pin 4.
If shorted replace it.

MONITOR AT THIS POINT SHOULD START UP.

« With monitor running, check B positive IC4 pin 4
—should be between 123 Vdc and 130 Vdc.

* If monitor runs, then shuts down after about 5
minutes—replace D18damperdiode evenifit checks
okay.

This should solve most all your high voltage prob-
lems on this monitor.

W eus-GARDNER K7000
W asHep OuTt Pix

PROBLEM
Washed-out picture on K7000seriesmonitors.Con-
trast and brightness controls do not help.

SoLuTION

Q1,Q2,Q3are bad. Although they measure good,
replace all 3. On some 13” monitors there are 3
unmarked 9.1V Zener diodesabove R7,R8and R9.
These may be open, also.
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ELectROHOME GO7
Fuw. BeEam SymptOom

SymMpTOM
Trouble with a Electrohome GO7-CBO: The beam
is at full strength.

STATUS

Changed transistors X303 and X304, and all the
capacitors that are normally associated with this
circuit. The blanking pulse is present.

The only difference between this chassis and a

working chassis is that the 12v on the base of X303
dropsto about 5voltsand in so doing, cuts X303 off
to the point that it cannot control the beam.

SOLUTION

Check C107. It’s the 10mfd @ 250vdc capacitor on
the neck board. It causes symptoms similar to those
described above.

HanTAREX MTC9000 33”
TuBE SHUT-DOWN

SympTOM
An MTC9000 33” monitor was brought in and on
power-up, it would shut down immediately.

If the monitor was turned off and on in two second
intervals, it would fire up. But when completely
turned off, the same result again, it shuts down
immediately.

SOLUTION

I found C35 to measure only .89mfd when actually
it was supposed to be 22mfd @ 25v. After this
capacitor was changed, the monitor fired up every
time.

NoOTE
This same symptom can also be caused by C34
(22mfd @ 160v) being off value and R94 burning
open.

The reason for the R94 (3.9 ohm) resistor opening
isusually because too much currentisdrawn. Check
IC1(TDA 1670) or C57 shorting out.

STARIJTECH

Journal
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KoRTeKk MONITOR
PARTS SOURCE

PROBLEM

I am having trouble finding someone who knows
anythingabout Kortek monitors. I have onethathas
aripple or hum bar that runsvertical and pulses the
screen. I’ve separated the power supply out of the
circuit and put a load on it, and with a *scope on the
load I still have the ripple. I’ve replaced the zener
diodes, transistors, and all the capacitors in the

power supply but none ofthat has helped. I also can
not adjust B+.

SOLUTION

Sounds like you need a “Get Well” kit. Zanen
Electronicshasget wellkitsfor the Kortek monitors
as well as tech help on same.

PHoNE: 806/793-6337.

PenTRANIC MONITOR
BLoomINGg UprPDATE KiIT

PROBLEM
Thismonitor hashad problemswith bloomingwhich
was more noticeable with Jumbo 33” and 38” tubes.

SympTOM
Quick changesin color have been a major problem;
causing blooming effects.

SoLuUTION

Pentranic U.S.A. hasreleased a free kit to enhance
their monitor. Call 317/322-2345 for your free up-
date. It’s worth doing at this price.

Their monitors are very reasonably priced, but the
monitors without this modification are marginal.

W eLLs GARDNER
HoRizoNTAL RANGE CAP CHANGE

ProOBLEM
To expand the horizontal range on Wells Gardner
K7000 series.

SOLUTION
Ifyou are adjustingthe horizontal frequency on this
monitor, trying to eliminate that one side that hasa

tear in it, and over-adjusting causes the picture to
lose the horizontal sync, try the following capacitor
change:

CuANGE C22
rrom: | mfd/25 W volts
TO: 10 mfd/35 W volts.
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or the monitor is not oriented properly in rela-
tion to the bezel door.

SOLUTION

Provide a better ground connection by removing
the paint from under the ground strap screw on
the bezel door hinge. Re-orient the monitor in
relation to the bezel door.

BEFORE PROCEEDING
WITH THE FOLLOWING STEPS,
POWER DOWN THE GAME.

GROUNDING THE MONITOR

Open monitor bezel door. Locate the ground
strap screw attached to the door hinge on the top
of the machine. Remove the screw, scrape away
the paint underneath screw head and reattach
the screw. You must re-calibrate the touchscreen
after opening the monitor door!

MonNiTor PosiTioN
Repositioning the monitor to provide proper align-
ment with the bezel: Bezel door should rest
firmly against the neoprene tape around the
monitor without crushing the tape. The metal
door cannot touch the monitor screen or the
touchscreen will not calibrate.

PROCEDURE
* Open the rear door to access the monitor/CPU
section.

* Loosen the four bolts securing the monitor
shelf.

* Adjust the two screws at the back of the shelf to
move the monitor assembly closer to, or farther
from, the bezel door.

* Once the shelf is in position, re-secure the four
mounting bolts.

* Close the rear door and power up the game.

* Re-calibrate the touchscreen.

5

MERIT MEGATOUCH
BLowN MoNITOR FuUsE

PRroBLEM
Monitor is inoperative after power-up.

GAMES AFFECTED
All Megatouch games using Type 19 Ducksan
monitors.

SYMPTOMS

After power-up, you can hear the fan running
and see the power supply light, but there is no
picture.

CAUSE
Fuse on monitor chassis has blown.

SOLUTION

Replace existing fast-blow 3 amp 250V fuse. If
you do not have the proper fuse, call Merit
customer service for assistance: 800/445-9353.
Part number is EC3004.

SEcA VIRTUA RACER
TwiN MoNITOR FAILURES

PRoBLEM

Solder joints on monitor connectors can cause
monitor boards to fail and possibly cause chassis
board and neck board damage.

SOLUTION

This problem is common on the Wells-Gardner
25K8000 series monitors which are issued with
the Virtua Racer Twin by SEGA.

PROCEDURE
Open the back access panel to the monitor and
with the power off.

First inspect the Power Supply PCB on the
monitor. Itwill be located mounted vertically on
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ADDING AN AUXILIARY
MONITOR

SUBJECT

Need an auxiliary monitor? Want to show off
that new video? Impress a new location? Draw
passers-by?

SOLUTION
Roll your own! Just make sure to use anisolation
transformer for each slave you wire up.

NoTE

Do Not parallel the new wiring with the existing
monitor. Break into the signal cable of the main
monitor and create a 'Y’ to branch the color
signals. (You might have to put resistors in
series with each branch of the 'Y’ to remove
ghosting.)

SimMpPLE HELPFUL

SErRVICE Tips FoOR
TROUBLESHOOTING
VIDEOGAMES

You have a game on location and it stops func-
tioning. Try to apply these simple rules before
going into grave expense on the repair. Use
these helpful hints in case of difficulty. These
apply to any videogame.

1996 Update: Monitors

RasTeErR/NO VIDEO

Check all PCB to monitor connections
Check power supply voltage on PCB

No Vibeo/GAME SOUNDS CAN BE HEARD

Check monitor brightness
Check all PCB to monitor connections

WRoNG COLORS

Monitor needs degaussing

Check for proper wiring between PCB & monitor
Check monitor adjustment and adjust if neces-
sary

Wavy PICTURE

Check ground is properly connected to monitor
Be certain sync inputs are properly connected
Check horizontal hold adjustment

HorizonTAL/VERTICAL RoLL

Check horizontal & vertical hold adjustments
Check for proper wiring of sync PCB to monitor

No SounDp

No rasTER/NO VIDEO

Check A.C. line cord

Check line fuse

Check monitor brightness

Check power switch and/or interlock switch
Check solder connections on line filter & xformer
Check for proper orientation of PCB connector

Check for -5 volts on edge connector or PCB
Check volume control potentiometer adjustment
Check for +12 volts on edge connector of PCB
Check wiring from PCB to speaker

Check speaker for low resistance between the +
and - tabs

Bab SounD

Check wiring to speaker for bad connections
Check sound with another speaker
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number sequences to each section of the monitor.
Part numbers might group horizontal section
parts in the 600s, power supply in the 900s, and
vertical in the 400s for example. Check the
numbers silk screened on the PC board.

You may find not only these number groupings,
but on some boards even lines surrounding the
various sections with labels like VIDEO, SYNC,
VERTICAL, etc. Component types and values
can suggest their function.

Electrolytic caps of high voltage rating (160V,
250V) and a value of 10 ufd or more are likely
filter caps or maybe a vertical output cap. Ver-
tical sweep outputs are usually pairs of transis-
tors on heatsinks, or on newer units a multi pin
IC for the purpose. The HOT is readily identi-
fied, and the only other power semiconductors in
most monitors will be the regulator in the power
supply and the vertical sweep driver.

REFERENCES

Look up the part numbers in the ECG or NTE
cross reference guide. Not only will the ECG
book identify your vertical output IC, but it will
provide the pinout as well. That is the function
of each pin on the device.

Look up your voltage regulator 1C and the book
tells you the output voltage to expect. There are
three color circuits in any monitor, so when you
spot three similar looking circuits side by side on
the PC board, you have probably found the video
or color circuits.

SIMILAR PRINTS

Other schematics can be helpful. If you can find
another monitor using the same oscillator IC,
use that schematic for clues as to what voltages
and waveforms to expect on the mystery unit.
That will work for circuits close to the IC any-
way. Even an unrelated schematic can be help-
ful to suggest component functions to look for.

1996 Update: Monitors

MoNITOrR REPAIR

WITHOUT SCHEMATICS
(PART 2)

ON TO SECTIONAL PROBLEMS.

There are color or video problems that affect the
picture appearance. Sweep problems including
deflection affect the shape of the image.

Power supply trouble can affect the other two.
Sync affects the stability of the picture.

CoLoR AND VIDEO PROBLEMS

Color problems have the built in advantage of
multiple circuits. There are three color circuits
so you can compare readings and waveforms
between them. If a color is missing or stuck on
full, suspect the driver transistors on the neck
board. Driversare generallyinaT0O126, TO220,
TO202, or similar tab top case. Smaller case
types generally contain signal transistors, no
the power types the color guns need. Look at
these transistors with your scope, comparing the
good color with the bad color. If the signal on the
base of the bad color driver is about the same as
the others, then look at the collector.

A good waveform there probably means picture
tube problems, but check for waveform at the
CRT socket to be sure. An open transistor will
leave the collector stuck at the video supply
voltage, typically 100 to 200 Vdc. Also some-
times called video B+ by us old timers, this
supply should be clean. Any hash on this video
B+ line means a bad filter cap on the supply. You
will find each color gun driver transistor has a
load resistor, probably a 1 or 2 watt size or so,
between collector and video B+. Thus the three
resistors will have one end common (connected
to the same trace). The common point is the
Video supply line. A washed out picture that is
hard to darken is probably due to bad filtration
here. The filter cap may be right on the neck
board or on the main board. Look for 10 ufd or
more, probably at 250V. Not sure which capitis
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WeLLs GarDNER 7000
OvVER-VOLTAGE
PROTECTION
T'SHOOTING

SvaPTonM

A 7000 series Wells Gardner
monitar, with one end of D10
removed [over voltage protect)
There is a vertical line in the cen-
ter of the monitor, no horizontal
deflection. With D10 in circwit,
the monitor shuls down.

TROURLESHOOTING

Thers are r-:u.':.ll_‘ul'.- w0 pr iblemis
in this YWells 700, Check the B4
ol of the main 'r-.'!g'.|.|.|..-:'|rI IC4.
Should be 123 Vdc or close
Check it with a “scope, it should
be CLEAN D

If it is high, all the flyback trans-
former derived voltages will be
alen. Thiz includes the 12 Valt
supply wihich is sampled through
Lid for the shutdown cireoaic
Bad power can canse shutdown,
but & loss of sweep could possi-
bBly unload the power :-i1:]:|]1|_'_.-'
cnough to lose r{'p:lilli-:'un.

WarNING

If v disable the shutdowmn, the
tao-high vo ]'.dt:'. 5 eould be mak-
ing Xrays in the CRT. Don't
stand too close if you are plan-
ning a family soon,

Loss of horizontal sweep is nsu-
:|||:,.' !,-.l:._:righl,r'r;n'-.-'.':ll'd Laook for

START ECH

Journa

open voke [probably not], open
width and linearity coils {11 and
L), Bt |J'¢L"]_:.' problem is bog-

ken solder on one of these,

Check C37, C38. With power off
should he |.'.|':-I'I|II'II_Ii|:..' beetween
collector of HOT (horizontal out-
put trangistor (J11) and position
E|L'¢|'|..';»|: wire IJ:m..-ui..I all the coils
—check the schematic), Are :rr_.-ln:_'-
wires hooked wp right {red and
blue for H)?

STA KT ECH

Journa

WELLs GARDNER
33”MONITOR

PINCUSHION
PROBLEM

ProeLEM

Pincushion (hourglass shaped
picture) problem on Midway's
Cruis'n World deluxe videogame
due to a fractured or broken leg
on the diode at circunit Location
D704,

SOLUTION

Install diode replacement kit,
which can be abtained at no
charge through Wells Gardner
Electronics Corp. Or Williams
Electronic (Games. Contact your
distributor for more information.

MNotE
Kit part #: S02G0000-000F

[] BACKVOLUMESCD-ROM  []

16 years on CD-ROM. Volumes 1 through 16 STJon CD-
ROM V.1 available for $388 (subscribers pay $349).
Volumes 17, 18 and 19 available STdon CD-ROM V.3 for
$188 (purchasers of V.1 pay half price for V.3), Navigate,
Keyword search, Zoom screen, Print and other features.
For PC (Windows98/95/3.1) and Mac.

STARC TECH Jburnal
Post Office Box 35
Medford, New Jersey 08055
email: cd@starTechJburnal.com
Fax: 609/654-1441
Orders accepted prepaid or COD (USA only).
Remit in USfunds please. Add $14 via Air Mail.
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.MoNITorR M ATCHUPS

Spma Fart Mumber: 2001-5365
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WELLs GARDNER 7000 SEriESMONITOR
HoRrizoNTAL M ODIFICATION

PropLew
Omn some games, the horizontal 1 = '.i:.ﬁ'ﬁl + can !
. =i f (A |
range is msufficient, creating a ne D& ser| - E.&ifq ] | L ;m-.. .-J:
. ) AT T - R T—
tear on one side of the monitor l.zté 1 = -
- : L] CH mma AT
piclurs. + E‘}.‘ LER _Iu wan -

SoLuT — - T
i _I.I_' = i HORIZOMTAL
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teind the range of the horizontal ! -;! i (3 Dﬁ"'-fml"':_['u:i -....:
Irequency. _a_..- | i AL
- .'_‘:c_”_ "" LGl
g B3
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i:;sfr‘. o T TLcs o
2. You can try to EHE I Y '[H“_ it
change C30 (01 mi- %JHE T7 vl Jo
cro farad) higher or AP K TR T ¥E
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NINTENDO M ONITOR
CoLor 20-EZV (R-O)
SrmpPTOMS & SOLUTIONS

Tﬁ.fs ::rrﬂu::&e confains ﬂxes for a Nintendo marr.fmr m-uﬂs 51‘1'!! user::' i J‘he .lhc!usrry

‘The screen deflects six inchesin
theemlm—mﬂraﬂﬂ_pmﬂma—-
w:r}'amn]lpmrm'e

SOLUTION :
CﬂPﬂuhrmlﬂmﬂlanbInmm
this situation,

ProBLEM

Ficlure is wavy and a cap, kil is
installed but there iz no improve-
ment. '

SowmioN -

- 801 -will-be the pmhle:m afler
~ the cap kit hae been installed.
Thiscan be checked by measur-

- ing for A/C voltage across ca-
pacitor C472 or al ﬂxé‘k‘:?-iiii;;u;-_- of
Qﬁ?myﬂ“ﬂi S

! PROBLEM
The picture will roll slowly and
is very touchy when the vertical
_hﬂﬂﬂﬂ'd]ﬂﬁﬂi

- Eapaci.tur Glﬁﬂ.ia the problem.
This capacitor is a non-polarized
4.7 microfarad @ 25 workir
wll:andcmhnmplumdmﬂla

. 4.7 microfarad @ 50 working

. volts polarized capacitor. The -
positive end of the capacitor will

' gotovards the resistor R162 and

: the negative end of the capacitor

i goes towards pin number 23 of

- IC401 (LA 1464, 14 EE

StarldTech Journal,
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VideoGame
Degaussing
Procedure

SuBJECT

Deganssing is a very significant
step in the proper setup of any
videogame,

TyricaL DEGAUSSING
PROCEDURE

- 1. Stand about 7 feet
from picture tube,

tun degausser en.

2. With depanssing
coil parallel to screen,

. move in a circalar
motion while moving
slowly toward tube.

3. In a circular mo-
bon, move dl:&ﬁ'lll.!ﬂ:l’
‘sides for approxi-
mately 2 minutes.

4. Continuing in & cir-_

- degausser parallel to
picture tube face,
move backward from
tube.

o g
umit, turn degausser
off. Slowly back away.

SITARTECH

/

11 cl

I

J O 1

Williams

TouchM aster

Faulty
Screens

SYMPTOMS

Game has to be recalibrated ev-
ery morning, touch screen goes
out of calibratin for no apparent
reason, cannot get the whoe
screen to calibrate properly.

Cause

There has been a rash of prob-
lems with the touch screens and
we have identified the problem.

Most of the l'ault:.r SCTEENS WEeTe
confined to a batch that had a
degenerating contact problem,
which took several days/weeks to
expose itself, but once exposed
the game would go out of cali-
Loativon and ool be able Lo be
recalibrated.

Plus, some had Pn:l:rlems with the
screen going out of calibration.
If the cable between the screen
and the controller was “wiggled”®
the game could be recalibrated.

SOLUTION

A Touch screen replacement kit
can be ordered for any custom-
ers that are experiencing these
symptoms.

Please contact your distributor’s
service department if you require
this kit. The part number is A-
04-10692-2,

StarldTech Journal,

PO Box 35, Medford, NJ 08055
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1-10 e+ General Monitors

the dot pitch is decreased so each individual pixel
is smaller. Hence, the resolution is higher. So on
and so forth, into higher and higher frequencies.

COMPATIBILITY

The most obvious problem you see here is that
due to frequency incompatibilities you can’t put a
standard res monitor into a medium res game.
Anyone who has tried swapping with any of
Atari's games like Sprintwill first notice that there
are two scrunched pictures on the screen. The
boards are putting out at a higher rate and if the
monitor does sync to one of the harmonics then
you end up with funny results. It works in the
opposite direction too. A medium res monitor
can’t be properly driven by a standard Pcb set.

BOTTOM LINE _
To sum it up, the monitor and the boards have to
be matched to obtain the higher resolutions and
the matched set usually has to remain together.

Monitor Width Size Change

PROBLEM

Have you got a Konami Devastators conversion
with too tall a picture and no more adjustment on
the width coil? (Horizontal width because of the
turned picture tube). There is a way to modify
your 1983 Wells Gardner 19K 4953 monitor so as
to reduce the horizontal size. This is not the first
time I've run into this problem, so I'm sure the info
will be helpful to others.

SOLUTION

Change capacitor C365 to a 0.33uf @ 200V. Some
units had a .22uf or a .15uf depending upon the
original game. It can cause your picture to be too
wide, and effect the horizontal linearity as well.

NOTE: The location of C365 is right behind the
horizontal width coil.

Hantarex PCB Screening Error

PROBLEM

Some Hantarex monitors have the parts silk
screen, on the PC board, reversed for C25. The “+”
marking is incorrect. If the part was ever replaced,
it was probably put in backwards. Some even
came from the factory reversed.

The Best Of S*TJ: MONITORS © 1989

SYMPTOMS

The symptoms of a fafled C25 are: A jitter in the
raster like horizontal noise, and possibly what
looks like a change in the vertical frequency.

SOLUTION .

Check the schematic when replacing this capaci-
tor. The *-" terminal should go to the center leg of
IC1, a 7905 regulator. C25 is a 47uf @ 16V.

Sharp 19" Monitor Retrace Lines

PROBLEM
Poor picture with retrace linesand no control over
the screen adjustment.

SOLUTION
Replace R602 with a wire wound resistor. Value
=10 ohms @ 1/2w.

Stern Bagman to Super Bagman
Wavey Video Mod

Your Bagman to Super Bagman conversion might
experience a wavey or curvey picture on the left
side of the screen.

SOLUTION
Change resistor R78 on the main logic board from
4.7k ohms to 1k ohms.

Romstar Battle Lane Video Mod

When converting games with older style Wells
Gardner or Electrohome monitors, the picture
may look “washed-out.” To remedy this situation,
clip and lift pin 1 of RA4 (Resistor Array 4) near the
edge connector. If your picture is still a little too
bright, tie pin 1 low (to ground).

Nanao Monitor Deflection Problem

SYMPTOM

Loss or collapse of vertical deflection (Nanao MC-
2000-R) that varies with the screen control, or be-
gins to return to normal when the logic boards
display bright characters.

SOLUTION
Replace C523 (47 uf @ 50V). It is located under the
high voltage cage near the flyback transformer.












2-4 -+ Atari Monitors
inch off the board. Place
positive lead on the lead of
the resistor closest to the
edge of the board.
~ Voltage . Probable Cause
. ZDQOJ. sho;’ted
Q900 or Q902 low
gain
Open Q900;Q902,
'Q903, R906 or
1900

3. If all components are
OK, the oscillator circuit
(Q903) may be loaded
down by a defective com
ponent in the secondary of
T900. With an ohmeter,
check the following com

' ponents for leakage:
D903, C909, C906 and
C907.

The other components D901, D902 and the dou-
bler cannot be checked with an ohmeter. The
following procedure may be used:

NOTE: When working with the doubler, always
make certain that the CRT anode is dLscharged to
ground.

Unsolder the wire going from the high voltage
transformer to the terminal of the doubler. Apply
power and measure the 90V (pin 5 of R900). If the
90V comes up, replace the doubler. To determine
if D901 or D902 are loaded down in the oscillator,
unsolder one end of the diode and note 1f the 90V
' comes up to 90V.

XYZ AMPLIFIER BOARD

Missing information can either be caused by the
logic PCB or the X-Y amplifier. The easiest ap-
proach is with a scope. However, a scope is
generally not available on location. Follow the
steps listed below to determine faulty board. The
Y measuring points are in parenthesis.

Missing X (Y) Information
1. Set your voltmeter on AC and on the 10 volt
scale.

The Best Of S»*TJ: MONITORS © 1989

2. Measure the voltage at pin 1 (3) of P703. The
meter should read 4.5V+-1V. If less or zero, the
logic PCB is defective and the monitor is probably
OK.

3. Measure the voltage at pin 2 (3) of P702. The
meter should read 4.5+-1V. If zero, check for open
fuse F-700 (600). This is a small pico fuse located
near the side of P702. Replace with a 2 amp fast
blow fuse. If the fuse is OK, and the voltage is low,
check out @705, 706, 707 and 708. (Q605, 606,
607 and 608). You could swap the +X driver
transistor Q608 to see of the problem follows the
transistor. Similarly, the -X (Q707) and -Y (Q607)
can be swapped.

Z AMPLIFIER
Proper adjustment of the brightness and contrast
controls is the same as the raster scan monitor.

1. Turn both brightness and contrast controls to
minimum.

2. Turm up brightness until picture is barely
visible.

3. Turn up contrast for desired picture.
Problems related to the Z amplifier are few.
Remember! Make sure all power supplies are
operating and the filaments of the picture tube

are glowing.

SYMPTOM
Black Screen

PROCEDURE

1. Turn up the brightness
control. One of three
symptoms will appear and
proceed.

a. no picture

b. a dot in the middle of
picture

c. interconnecting lines
between objects

No Picture 1. R515 or brightness
control R516 open.
A Dot 1. If the red LED is on,

proceed to X-Y amplifier
procedure.

Interconnecting Lines 1. If the red LED (D507) is
on, check the following

















































































160 to 170 volts DC.

B. Wells Gardner measures normally
around 95 to 115 volts DC {TR401, 402,
403).

5. On Electrohome monitor, check for shorted
diode, D503 (located near the flyback trans-
former).

6. Beam limiter or blanking transistor leaky or
shorted.

A. Electrohome - X303, X304

B. Wells Gardner - TR201, TR202

7. Defective CRT (internal short)

Brightness too low

1. Screen or black level control adjusted too low.
A. Electrchome - R11, screen control
B. Wells Gardner - VR201, black level
control (located on interface board).

2. G2, screen grid bias voltage too low,
A. Check pin 7 of CRT socket for approxi
mately 450-500 volts DC. If the voltage
cannot be adjusted to this range, trou
bleshoot screen control circuitry.

Weak Emission Cures

For weak emission there are four possible ways to
correct the problem. Whether or not any step will
restore the monitor depends upon the condition
of the picture tube itself. ‘

Weak emission usually shows up as a washed out
picture. The color is not quite as vivid as it could
be. One of the colors may be weak or missing. The
picture tube looks blurry or out of focus. These

conditions can be exhibiting a possible problemof -

weak emission.

Checking the AC color signals at the collectors of
the video output transistors should be about
eighty volts peak-to-peak. This could be checked
with an oscilloscope. With the proper amplitude
of signal it may be the CRT has weak emission.

1. Turn the horizontal sync off frequency, and
adjust the brightnéss and the three color screens
(located on the neckboard) all the way up. Let the
monitor run like this for about fifteen to twenty
minutes. Then, go back and readjust the controls

Bally Midway Monitors ¢ 3-9
to the normal positions. Sometimes this will clear
up the weak emission.

2. The only sure way to have a sharp, crisp picture
is to replace the CRT. Some technicians may use
a CRT brightener, or rejuvenate the tube. This
may resolve the weak emission, but brighteners
and CRT restoring can shorten the life of the CRT.
The last resort would be a new picture tube.

3. Heater voltage to CRT low.
A. Dim picture, check for four to five volts
AC to heater pins on the CRT socket (pins
9 and 10).

Raster Scan

In the last section, we have seen how the electron
beams are brought to the front of the screen. The
CRT itself must be good and the proper voltages
need tobe present tobias the tube. Then, the front
of the tube should light up.

The word “RASTER” means basically to rake. Its
definition in regard to picture tubes is the pattern
of illuminated horizontal scanning lines formed
when no signal is applied. This is why, without
any of the logic board signals connected to a
raster scan monitor, a blank white screen can be
obtained.

The X-Y monitor has a different way of putting up
the picture than a raster screen monitor. The X-
Y system requires that both the X and Y signals
are present to the monitor inputs in order to get
a picture. Then, of course, the Z amplifier (bright-
ness) signal determines the amount of intensity
each line drawn on the screen should be.

Well, let’s get back to the raster scan monitor.
Without the horizontal and vertical deflection
circuitry inside the monitor, the electron beams
would hit or strike only the center portion of the
screen. This will display a white dot in the middle
of the screen. The beams are attracted to the front
of the screen, but they're at a standstill. Being not
able to view the picture makes the game rather
difficult to play.

The horizontal deflection scans the beams from
the CRT's left to right side, while the vertical
deflection moves the beams from the top to bot-
tom of the screen.
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3 -22 e+ Bally Midway Monitors

2. A small quantity of “nail polish™ has been used
to lock the purity convergence rings in place. This
seal must be broken with a sharp tipped instru-
ment before any adjustments are- attempted.
Some models also use a locking ring at either end
of the purity and convergence rings. This must be
loosened before adjustments are made. It goes
without saying that upon completion of all ad-
justments, the lock must be reset and/or a dab of
paint or nail polish must be reapplied to edge of
rings to prevent movement.

3. Connect an appropriate signal source, e.g.,
Electrohome RGB generator producing a white
field plus individual red, green and blue fields.

4. Bring the long and short purity tab protrusions
in line with each other to obtain near-zero mag-
netic field (Fig. 10). (In some cases, bring the flat
and indented tabs together to obtain zero field).
Protrusions can then be vertical, horizontal or at
any convenient angle to start.

5. Turn off the green and blue fields and adjust
set-up controls to produce a red field. (See Fig. 9)

6. Pull the deflection yoke back so that a red band
appears in the center of the screen.

7. Spread the tabs apart as little as necessary and
rotate both rings together to center the red band
horizontally on the face of the CRT (approximate).
(See Fig. 11)

8. Slide the yoke towards the bell of the picture
tube slowly to obtain a uniform red field (pure in
color) across the entire tube face. Juggle back and
forth slightly as necessary. Lightly tighten yoke
retaining clamp.

9. Momentarily switch on a crosshatch signal and
rotate yoke to level the pattern on the face of CRT.

10. Return generator to regain red raster.

11. Turn off red field and check for pure field for
each of the green and blue fields. Reposition yoke
if necessary to obtain optimum purity all fields.

12. Tighten yoke retaining clamp to prevent yoke
shift or rotation. (Do not install wedges at this
time.)
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4-6 ¢ Cinematronics Monitors

time. Should one of the diodes open, only half of
a display will be generated. Should they become
resistive, both power transistors will turn on
simultaneously and generate excessive heat.

If more than 3 amps are drawn through sense
resistors R120 and R121, transistors @106 and
Q107 turn on and shout off the power driver by
sinking the base current to drivers Q108 and
Q109. This protects the hardware against further
damage.

Voltage wise, the CRT is bounded according to the
above drawing. If there is a problem with the
upper half of the picture, it is with the circuit
elements connected to the -25 volt line in the
deflection amplifier. If, say, the last half of the
picture is missing, suspect the elements con-
nected to the +25 volt side of the horizontal
deflection amplifier.

TEST PROCEDURE

If the game is blowing circuit breakers the prob-
lem 9 times out of 10 is a transistor in the
deflection section. Recommended procedure is to
check each transistor in circuit with a transistor
checker. Lift diodes D112 and D113 to check
transistors Q106 and Q107. D212 and D213 in
the horizontal section.

If a 'scope is available, the defective channel can
easily be located. Step 1: Remove yoke connector
from display board. Step 2: Reset breakers and
power up game. With scope, prabe the cases of
transistors Q104 and Q204. There should be
pulses clipped at +25 volts and -25 volts. The
defective channel will not have these.

Replace the analog switch, IC1. This is the quick-
est manner to verify proper operation. Once the
channelislocated, start at the DAC's and proceed
forward according to the aforementioned theory.

Detlection Amplifier
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Vectorbeam Monitors Demystified
(Part 3)

INTENSITY CIRCUIT

The beam can be turned on and off by applying
the proper voltage level to the CRT cathode. Beam
cut off is +90 volts DC. At this potential, the
electrons excited by the filament prefer to remain
on the cathode and none make it to the CRT.
Lowering this potential allows more electrons to
escape to the anode. We can then produce a
Normal Intensity level by lowering the cathode
potential to 40vdc and a Hi Intensity by lowering
the potential to, say, 20vdc.

The computer produces two intensity levels by
sending low pulses fo pins 1 and 3 of IC7. Pin 1 is
the HI INTENSITY channel and consists of IC7
and Q1. The NORMAL INTENSITY channel con-
sists of another part of IC7 and Q3.

A beam blanking voltage of +90vdc is generated
from pin 8 of the H.V.XFMR secondary winding,
D6 and C17. This half wave rectifier supplies this
+90 volts to one terminal of the brightness pot.
The wiper of this pot picks off the proper voltage
and sends it through the yellow cathode wire to
the CRT plug socket.

With Q1 and Q3 both off or Q2 off, current has no
path to ground and the wiper voltage will be +90
volts regardless of the brightness pot setting. For
a NORMAL INTENSITY vector, pin 3 of IC7 pulses

Cinematronics Monitors » 4-7

low. Pin 4 then pulses high to 2.75 volts, turning
on Q3. Current flows through R11, R9, R10 and
through Q3 to ground via Q2. This drops the
voltage at the cathode to about +40 volts with the
brightness pot full clockwise.

For a HI INTENSITY vector, pin 1 of IC7 pulses
low. Output pin 2 pulses high to 2.75 volts,
turning on Q1. Current flows through R11, R9,
through Q1 and to ground via Q2. This drops the
cathode level to about 20 volts with the brightness
pot full clockwise.

The yellow wire to the cathode should show a 90
volt DC base with negative going pulses that vary
as the brightness pot is tumed. For a no display
condition, suspect IC7{7406). The chip is an open
collector inverter and must have a pull-up resis-
tor on its output. Verify that 4-5 volts is always
present at the junction of R1 and R2. This voltage
is supplied by Q8, which is in an RC delay circuit
to allow all voltages to settle on power up before
a picture is displayed.

Q2 is designed to open the intensity circuit
immediately after power is removed from the
game. This prevents the +90 volt blanking voltage
from bleeding off before the high voltage bleeds
off, thus preventing a spot when the game is
unplugged. Q2 is kept on continually by a full
wave rectified, unfiltered signal from the power
supply through fuse F1 (.5A). For a no display
condition eliminate Q2 as a source of trouble by
jumpering it collector to emitter.

Intensity Circuit

_———-
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6 -2 ¢ Bally Midway Monitors

Midway Pac-Man & Rally-X
Brightness Adjustment

1. To set the brightness level on a Wells Gardner
Color Monitor, use the Black Level Controllocated
on the interface PC Board. (P297)

2. Location of the Black Level Control can be
found by following the logic board video cable
which will be connected to the Interface PC Board.

3. Do not alter the screen control on the neck
board, this can distort the picture when used as
a brightness control.

Midway’s X-Y Monitor
Troubleshooting Guide (Part 1)

INTRODUCTION

Welcome to the world of the X-Y monitor, an
electronic device that strikes terror into the heart
of many a technician. The main reason it is so
intimidating is that the Vector Beam, Quadras-
can, or X-Y monitor is TOTALLY UNLIKE the
Rasterscan monitor, or T.V. set as you probably
call it. Since many technicians are generally
unfamiliar with the circuit operation, they may
not be able to figure out when a symptom corre-
lates with (points to) a particular circuit. If you are
a technician, this information will certainly be a
life-saver (a modest opinion}. If you don't know
anything about electronics, just relax, because
these monitors are a lot simpler than a regular
monitor or T.V. set.

Vectorbeam or X-Y monitors are used because a

- regular Rasterscan monitor constructs the pic-

ture in a different way. For example, your T.V. set
has 525 horizontal lines on the screen from top to
bottom. Each line is a slice of the picture. If you
stare really close at the edge of a picture of a
curved object (a large ball) or an angular object
(the peak of a roof) on the screen of your T.V., you
will be able to see the individual slices that the
object’s edge is made up of. The edge of the curved
or angular objects will not appear to be completely
smooth, but will look like they are stepped.
However, at normal viewing distance, these same
curved or angular lines will appear to be smooth
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or straight and not stepped. Tomake sure that the
pieces or slices of the picture stay together just
like they were transmitted, T.V. sets have syn-
chronization circuits. Vectorbeam monitors don't
use ANY of this. Here, the electron beam smoothly
goes anywhere it is told to paint the picture. Is
DOES NOT go across the screen 525 times to
paint the picture in slices. Because of this short-
cut, the circuitry is less complex and the detail in
the figures will appear smoother. One drawback
is that the brightness level is intentionally de-
signed to be at a level high enough to burn or etch
right into the picture tube face. This will be
covered in more detail later.

If your X-Y monitor develops a problem, you can
go directly to the “SYMPTOM DIAGNOSIS" sec-
tion where you can match up your problem to the
problem described and the circuit that may be
causing it. From there you go to the schematic
diagrams for your particular brand of monitor
and troubleshoot the circuits mentioned in the
“SYMPTOM DIAGNOSIS” section.

If you are a technician who is unfamiliar with X-

Y monitors, you will want to read the “THEORY
OF OPERATION" section. This section IS NOT a

rigorous description of circuit operation, but a

simplified general description of major circuit

blocks. Some literature has been written on this

subject.

Electrohome’s instruction and service manual on
the GO5-801 is an analysis on one X-Y monitor
(which Midway Mfg. Co. does not use) described
from a engineering standpoint. All that is neces-
sary to understand it is a battery of U.N. interpret-
ers! Electrohome’s instruction and service man-
ual on the GO05-802 and GO05-805 monitors
(which Midway Mfg. Co. does use) is simpler and
more condensed. The best manual we have found
on this subject so far is Wells Gardner’s publica-
tion on their Graphic Display Unit, model
19V2000 (which Midway Mfg. Co. also uses).
Most technicians will understand it and it is very
complete. The above manuals are available on
request from your distributor or monitor manu-
facturer.

For those who know nothing of electronics, we
suggest that you read the “THEORY OF OPERA-
TION” section, and we definitely recommend that
you read the “TROUBLESHOOTING" section.












6 -6 -+ Bally Midway Monitors

phosphor from being burned. At the same time,
the light emitting diode turns on informing you of
this. If the “spot killer” didn’t come on when any
of the above conditions exist, the electron beam
wouldn't be moved around and the phosphor in
the center of the screen would be burned from the
intense electron beam that is hitting it without
moving. Transistors Q500 through Q502 and
their circuitry affect the voltages on Q503 to turn
the beam current off. This DOES NOT mean you
have automatic protection against CRT burns
from too much brightness. Infact, it would proba-
bly be a good idea to keep the brightness and
contrast controls TURNED DOWN to the point
where the game looks good but not too bright. If
the picture is way too bright, fine spider web-like
retrace lines will follow the figures wherever they
move and you are headed for a burnt CRT. The
brightness control affects the DC voltage between
the cathode and G1 of the picture tube. The
contrast control varies the amount of signal to the

cathode. Both control picture intensity.

THE HIGH VOLTAGE GENERATOR
- OR - EHT SUPPLY
On the side of your monitor is a box-like cage with
a wire that goes to the CRT. This is the EHT
supply. It performs several functions, one of
which is to supply the high voltage for the CRT.

The input to the EHT supply is at pin eight of P900
where 40 volts of AC are fed through a large
resistor, R900. Actually, this is a VERY important
resistor because it limits the current to the oscil-
lator, keeping it from taking off on its own and
increasing the high voltage to the point where X-
rays are emitted from the CRT, which is DEFI-
NITELY NOT GOOD.

Did we mention an oscillator? What'’s an oscilla-
tor? Well, in this case, it is made up of: transistor
@903, the primary winding of the “flyback” trans-
former, and a few other components that toss the
voltage back and forth {(oscillate) 25,000 times
each second. By doing this, it electromagnetically
induces a bigger voltage in the “flyback” trans-
former's secondary winding since it is bigger. This
voltage is rectified (chopped up) by diode D904 to
get 12,000 volts DC in Electrohome monitors and
14,500 volts DC in Wells Gardner monitors. This
voltage is used to light up the CRT (picture tube).
The other transistors, from Q900 to Q902 and
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their circuit components keep the power to the
oscillator steady or regulated, as they say in
engineering. There is an adjustment control,
R905, to make certain the oscillator is fed the
proper power.

The “flyback” transformer also has an additional
secondary winding which generates more voltage
to power other circuits. At pin three of P900 there
is about 400 volts DC for focus voltage to the CRT.
This can be adjusted with R909, the focus con-
trol. From pin five at the other side of the “flyback”
transformer secondary winding, there is 90 volts
DC for the “Z" amplifier circuit. In between pins
three and five of PG00 there are two diodes and
capacitors that change the AC from the “flyback”
secondary winding to DC just like the power
supply. In fact, that’s just what it is, a “mini”

power supply.

THE CRT - (PICTURE TUBE)

The CRT has already been described indirectly.
However, to make a picture or turn the CRT on,
certain voltages are needed. Otherwise, it won't
work. These are: about 6 volts AC (note that’s AC)
is needed for the heater filament in the tube neck
to light up; the electron beam'’s intensity must be
controlled by the “Z" amplifier’s signal, which is
applied to the CRT's cathode; there must be
voltage at G1 of the CRT for brightness; there
should be about 400 volts DC at G2; there should
be focus voltage, which varies, but can go as high
as 400 volts DC; and there should be high voltage
at the anode of the CRT which runs into the
thousands of volts (this voltage can jump almost
one inch - so BE CAREFUL!).

Always remember that a monitor can bite like a
snake. Even when it is turned off, capacitors hold"
voltage and will discharge it to you should you be
touching chassis ground. The CRT or picture tube
itself is a glant capacitor, so avoid the flyback
anode plug hole. With the monitor on, the power
supply circuit and/or the flyback, which puts out
at least 12,000 volts, CAN BE KILLERS! Avoid
handling power transistors (usually output tran-
sistors), yoke terminals, and other high power
components when the monitor is on. '

WARNING: THAT PICTURE TUBE IS A BOMB!
When it breaks, first it implodes, then it explodes.
Large pieces of glass have been known to fly in
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Wells Gardner Monitor
Blooming Mod

‘A condition which is normally described as
“blooming” has been found in some Wells Gard-
ner 15V2000 and 19V2000 chassis series

This condition is caused by arcing within the high
voltage rectifier connectors. To cure this problem,
follow this procedure.

1. Switch off AC power and remove the monitor
from the game.

2. Remove H.V. cover secured by two screws.

-3. Unplug the H.V. rectifier from its holders and
inspect the holders to insure that the springs are
inside the holder.

4. Replace the rectifier with a new rectifier W.G.
part number 66X0067-002. The leads of the
rectifier must be cut and formed in the same
manner as the original:

5. Insert the rectifier firmly in its holders, banded
side toward CRT.

6. Inspect the lead dress of the transformer H.V.
wire. Wire must be dressed.

7. Inspect fuse F102 on main deflection PC board.
The fuse value should be 1.5 amp.

8. Replace the H.V. cover which was removed in
step No. 2.

8

Wells Gardner
Monitors
Tips & Info

New Input Protection Circuit for
Wells-Gardner Color X-Y Display

This display contains an additional small
printed-circuit board (PCB). The PCB is mounted
in “piggy-back” style on top of the Deflection PCB.

In input protection board was added to protect
the fuses in the display from damaging input
voltage conditions. Without this board, the dis-
play fuses might blow in the event of an intermit-
tent or long-term game PCB failure.

With this board, the screen will momentarily go
blank if the average X or Y axis voltage(s) exceed
a certain level. The screen then automatically
recovers for normal game play and earning when
the voltage(s) return to normal.

If this display is used in Atari Tempest games, be
sure to correctly adjust the X and Y SIZE and CTR
video pots on the Tempest Analog Vector-Genera-
tor (main) PCB. The instructions for these adjust-
ments are printed on the Tempest schematics -
Sheet 2, Side B - 3rd printing or later. Improper
adjustment may cause the screen to go blank
during normal game play.

Wells-Gardner Color X-Y
Shaky Display Tech Tip

SYMPTOM

Characters on the display are shaky or made up
of small dots, instead of smooth lines.
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back and check the green and red patterns, and
check to be sure they are as pure as you can get
them. Some compromise will have to be made
here, as all 3 colors will probably not be pure, but
get them as close as you can. Now tightenthe yoke
in place, and you are ready to make the fine purity
adjustments. This is done by adjusting the purity
rings for the best overall purity of each color.
When all 3 colors are pure, put a small amount of
glue on them to keep them in place.

B. STATIC CONVERGENCE ADJUSTMENTS
(CENTER AREA);
1. Preliminary
Put the game into self-test mode and advance the
screens until the horizontal and vertical checker-
board appears. Advance the encoder wheel until
only the red and blue lines are displayed.

2. Convergence

Adjust the tabs on the center pair of adjusting
magnets so that the red and blue lines are super-
imposed oneach other (Do this at the center of the
screen). Next, turn the encoder wheel on the
control panel until the red, blue and green lines
are displayed. Adjust the tabs on the pair of
magnetic rings closest to the neck PCB (the green
convergence rings), so that the green line is
superimposed on the red and blue lines. (Do this
at the center of the screen). At this point, with all
3 guns on, the checkerboard pattern in the center
of the screen should be pure white. When this is
completed, put a small amount of glue on the
" rings to keep them in place.

C. DYNAMIC CONVERGENCE (OUTER AREA);
1. Preliminary

Put the game into self-test mode and advance the
screens until the horizontal and vertical checker-
board is displayed. Advance the encoder wheel
until the red, blue and green lines are displayed.

2. Convergence

Up/down movement of the yoke causes the outer
edges of the screen image to swivel clockwise or
counterclockwise. Side-to-side movement causes
the lines at the outer edges to expand and con-
tract. Move the yoke in the up/down and side-to-
side directions until the outer lines on the screen
are pure white. Then secure the deflection yoke by
putting the rubber deflection yoke wedges back in
between the picture tube and the yoke’'s white
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collar. Secure the wedges with glue or RTV, and
thentighten all screws holding the deflection yoke
clamp and magnets in place.

D. TRACKING ADJUSTMENTS (NECK PCB)

1. Preliminary

Put the game into self-test mode and advance to
screen #5 (seven groups of colored bars of various
intensities). Next, turn on all the pots on the neck
PCB to their full clockwise position. Turn the
brightness control to a level that clearly displays
the fifth line from the right of the center group of
lines. If the sixth line from the right is visible,
reduce the brightness. If the fifth line from the
right is not clearly visible, increase the bright-
ness. There are six pots on the neck board - 3 for
red, green and blue bias, and 3 for red, green and
blue drive. The bias pots are for controlling the
low intensity color mix, and the drive pots are for
the high intensity color mix. When properly ad-
justed, the color of a line should remain the same
whether it is bright or dim. In actual practice, a
line that is bright white will probably appear blue-
white when the intensity is decreased.

2. Bias Adjustments

Adjust the red, green and blue bias potentiome-
ters until the fifth line from the right (the high
intensity line) is pure white. These pots are la-
beled R bias, G bias and B bias.

3. Drive Adjustments

Adjust the red, green and blue drive potentiome-
ters until the first line on the right (the high
intensity line) is pure white. Drive pots are labeled
R drive, G drive and B drive. If you find it impos-
sible to get both the low and high intensity lines
pure white, adjust for pure white at the high
intensity level, and just get the low intensity level
as close as you can.

This completes the alignment procedures for the
Wells Gardner color X-Y monitor.

Wells Gardner Color X-Y
High Voltage Supply

I recently spent several hours diagnosing a prob-
lem with a Wells Gardner color X-Y high voltage
power supply. Transistors Q901 and Q902, and
resistors R903, R901 and R907 were burned.
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