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Kortek 20” Free Voltage CGA only
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Orion (Korean) PWB-2012 PWB2022 14” to 20”
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Pentranic / Rodotron CH288, 15K only 
and 15/24K Dual Resolution
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Wells Gardner U5000, 25” ~ 33”
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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 G07
Keystone Problem

Kevin Mahler
Western Music
Twin Falls, Idaho

PROBLEM

 I 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 G07-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 on or won’t come on at all 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.

✪  ✪  ✪
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Bally/Midway Ram-
page Rolling Video

Matt J. McCullar
Forum Fair Arcade
Arlington, Texas

PROBLEM

Recently I 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 I looked down at the com-
puter assembly and noticed that its video
output connector was seated cock-eyed in
its socket. I 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 I find a monitor
with a rolling picture I check the video cable
from the computer to the monitor.

Toei Monitor
Vertical Deflection

Ronnie Belitz
Lark Amusement
Bristol, Tennessee

SYMPTOM

The problem I 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, I finally found the
problem. It was caused by C55 which caused
the vertical sweep to start in the wrong place.
After replacement with an equivalent ca-
pacitor, things were back to normal.

Toei Monitors:
Symptoms/Fixes

Patrick Groom
Harry Liaros Vending
Buffalo, New York

PROBLEM
There are three problems I 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.

4

















1991
Update: Monitors

Electrohome/Wells Gardner Fading 2

Beware The Crystal Explosions! 2
Sanyo Monitor Raster Shift 3

Nintendo Dual Cabinet Interference Cure 3
Hantarex MTC 9000 Sync Problem 3

Hantarex MTC 9000 Blank Screen 4

Wells Gardner 19K4604 Vertical 4
Reduce Picture Width Wells Gardner 7601 4

Midway Galaga Older WG Monitors 5

Electrohome GO7 Dead Monitor 5
Electrohome GO7 Curved Picture 5

Electrohome GO7 Power Supply 5
Electrohome GO7 Blank Screen 5

Electrohome GO7 Bright Picture 6

Electrohome GO7 Vertical Line 6
Wells Gardner 4600 Keystoned Picture 6

Wells Gardner 4900 Horizontal Line 6
Wells Gardner 4900 Jumpy Picture 6

Wells Gardner 19K4914 Intermittent Video 6

Hantarex MTC 9000 Pix Width 8
Wells Gardner 13K7801 No Raster 8

De-Zapping CRT High Voltages 8
Sanwa Monitor Sync Problem 8

Wells Gardner 7000 Series Vertical Roll 9

Wells Gardner 4900 Vertical Foldover 9
Wells Gardner 4600 Screen Control Prob 9

Build A Monitor Test Station 9













© 1991 STAR★ TECH Journal, PO Box 35, Medford, NJ 08055. Phone: 609/654-5544. Fax: 609/654-1441.

1991 Update: Monitors 7

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 let is 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, set it down, plugged it in...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 next day I 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 I 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.

SYMPTOMS

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.

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 I 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 I removed the probe, everything
downstream shut off. Aha! I 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. I 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).

NOTE

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

W-Gardner 7000
Series Vertical Roll

PROBLEM

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 solution is 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

WHY SHOULD I HAVE A MONITOR TEST STATION

Good question. 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 put into a box or a case and taken
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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).

PROBLEM

Vertical collapse.

SOLUTION

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.

PROBLEM

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

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.

SOLUTION

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.

SOLUTION 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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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.

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.

BOTTOM LINE

The only snag is that the yoke may need to be
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Modifying Medium Resolution Monitors
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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

choosing the right cabinet. If you

install it in an ten year old cabinet

your new game won’t earn what it

should. You might be better off

giving your money to the Red

Cross for flood relief. If you are

serious about earning money, you

need to have a new 25” big screen

monitor for your game.

Two factors are 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 of the CRT. Most sets have 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. I 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 yield

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 of your potential kit cabinet, you

can tell real quick if it is a good choice.

"NOT ALL

25" MONITORS

ARE THE SAME

SIZE!"





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

1994 Update: Monitors 5

SYMPTOM

It’s evident to see why this could happen because

the cutouts are just below the Dart Head, which are

right over the Power Supply and Monitor. Although

I 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” part is on the back,

the 1-1/2” part is on the bottom and the rest is on the

bottom lip, cut off any excess passed the lip.

•  When done, cut a slit horizontally just long enough

to let the cables pass through 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

Do not try to block off the cutouts completely, if you

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 cutouts up 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” squares about 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 ON ITOR

XM 1801N  DOUBLE

IM AGE

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.

W ells Gardner 25”
Color M onitor

T’Shooting

SYMPTOM

A Terminator 2 video game with a 25" Wells Gardner

color monitor that suddenly went “greenish white”.

The background got very light with a green tinge. In

order to get the background neutral again 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 screws the 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 wires around 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 ELLS GARDN ER 4900

CAP 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) is a common cause of vertical

foldover on these monitors and is not included in

any of the “Get Well” kits currently available. So, if

the cap kit doesn’t cure what ails ya’, try replacin’

C308!

W ELLS GARDN ER

K7000
N O H IGH VOLTAGE

SYMPTOMS

Wells Gardner K7000 series. No high voltage. B

positive too high: 140 to 160 Vdc. High voltage shut

down.

SOLUTION

Note: All checks done with no power to monitor.

•  Check fuse F1

If F1 is 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 Q11 is the tab mounted on the 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 (IC4) between pins 1

and 4 –should read on your meter about .184 with

the positive lead on pin 1 and 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 D18 damper diode even if it checks

okay.

This should solve most all your high voltage prob-

lems on this monitor.

W ELLS-GARDN ER K7000
W ASHED OUT PIX

PROBLEM

Washed-out picture on K7000 series monitors. Con-

trast and brightness controls do not help.

SOLUTION

Q1, Q2, Q3 are bad. Although they measure good,

replace all 3. On some 13” monitors there are 3

unmarked 9.1V Zener diodes above R7, R8 and R9.

These may be open, also.
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HAN TAREX  M TC9000  33”

TUBE SHUT-DOW N

ELECTROHOM E GO7

FULL BEAM  SYM PTOM

SYMPTOM

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

drops to about 5 volts and 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.

NOTE

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

is usually because too much current is drawn. Check

IC1 (TDA 1670) or C57 shorting out.

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.

TECHSTA R★
J o u r n a l
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PROBLEM

I am having trouble finding someone who knows

anything about Kortek monitors. I have one that has

a ripple or hum bar that runs vertical 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

KORTEK M ON ITOR

PARTS SOURCE

PROBLEM

This monitor has had problems with blooming which

was more noticeable with Jumbo 33” and 38” tubes.

SYMPTOM

Quick changes in color have been a major problem;

causing blooming effects.

PEN TRAN IC M ON ITOR

BLOOM IN G UPDATE KIT

power supply but none of that has helped. I also can

not adjust B+.

SOLUTION

Sounds like you need a “Get Well” kit. Zanen

Electronics has get well kits for the Kortek monitors

as well as tech help on same.

PHONE : 806/793-6337.

SOLUTION

Pentranic U.S.A. has released 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.

PROBLEM

To expand the horizontal range on Wells Gardner

K7000 series.

SOLUTION

If you are adjusting the horizontal frequency on this

monitor, trying to eliminate that one side that has a

W ELLS GARDN ER

HORIZON TAL RAN GE CAP CHAN GE

tear in it, and over-adjusting causes the picture to

lose the horizontal sync, try the following capacitor

change:

CHANGE C22

FROM: l 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!

MONITOR 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.

MERIT MEGATOUCH

BLOWN MONITOR FUSE

PROBLEM

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.

SEGA 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.  It will 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 an isolation

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.)

SIMPLE HELPFUL

SERVICE TIPS FOR

T R O U B L E S H O O T I N G

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.

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

RASTER/NO VIDEO

Check all PCB to monitor connections

Check power supply voltage on PCB

NO VIDEO/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 SOUND

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

BAD 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 IC 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.

MONITOR 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.  Drivers are generally in a TO126, 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 cap it is
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