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HCAL TIPS

TROUBLESHOOTING FLOW
CHARTS FOR MONITORS

by RANDY FROMM

ELECTROHOME GO7
Troubleshooting and repairing the
Electrohome GO7 monitor is usually
pretty easy. There are some common

failures that you’ll see again and
again. Monitor repair is even easier if
you follow this simple, step-by-step
procedure.

The flow-chart alone should allow
you to isolate the problem down to a
single defective circuit or component.

Just answer the questions and follow
the arrows to the source of your prob-
lem. For further detail about the vari-
ous symptoms and tests that are pre-
sented on the flow chart, read on!
Start Here
With the proper video and sync

ELECTROHOME GO7
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inputs connected to a video game or
pattern generator, connect the moni-
tor to the 120 volt AC power source.
Don’t forget that if you're working on
the monitor on a workbench, you
must use an isolation transformer.
Never connect the monitor directly to
the power source. Of course, if you're
working on a monitor that’s still in
the video game cabinet, the game’s
own isolation transformer does the
job of isolating the monitor chassis
from direct contact with the 120 volt
AC line.
Blank Screen?

Look at the screen. Is it completely
blank with no brightness or picture at
all?

Fuse F901

Check the condition of F901 with
the power turned off and your meter
set to the lowest resistance (ohms)

scale. F901 is the little (5mm x
20mm) fuse that’s just to the right of
the large, gray filter capacitor on the
main printed circuit board (PCB). Is
the fuse good or bad (blown open)?

If the fuse is blown, check the hor-
izontal output transistor as indicated
on the chart. The high voltage unit
(flyback transformer) may also be
bad. Inspect it for cracks or burned
marks. The high voltage unit and the
horizontal ocutput transistor often fail
in pairs. The flyback fails first and
takes the transistor with it. Don’t be
surprised if the flyback transformer
blows up after you replace the hori-
zontal output transistor and fire up
the monitor to test it. It happens all
the time.

Fuse F902

Check the condition of F902 with

the power turned off and your meter

set to the lowest resistance (ohms)
scale. F902 is the main AC power
fuse and is located just in front of the
120 volt AC input wires on the back
of the main PCB. Is the fuse good or
bad (blown open})?

If the fuse is blown, you probably
have a bad bridge rectifier (diodes
D901 - D904). The degaussing coil
that surrounds the picture tube may
also be shorted to the chassis.
Sometimes the coil chafes against the
metal frame. Unplug the degaussing
coil and see if the problem goes away.
If it does, you've found your culprit!
Both of these problems are rare.

Regulated Power Supply

Check the output of the +120 VDC
power supply. This is also known as
the “B1” supply or the “B+”. The eas-
iest place to check the output of this
supply is at the far end of resistor R1.
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R1 is the 220 ohm, 25 watt resistor
that is mounted on the same black
heatsink as the power regulator. This
heatsink is on the left side of the
chassis as you view it from the rear of
the monitor. Is the output voltage ok?
Is it too low? Is it too high?

If the voltage is too high (around
+160 VDC) the horizontal deflection
circuit is probably not working. The
horizontal deflection circuit may
actually be perfectly okay. The X-ray
protector circuit may have shut down
the circuit. To isolate the problem fur-
ther, unsolder and remove transistor
X701, the X-ray protector transistor.
With the transistor out of the circuit,
fire the monitor back up. If the screen
now comes on, your horizontal
deflection circuit is working. You
have a voltage regulator failure or

If the screen is still blank and the
voltage is still around +160 VDC, you
have a bona fide horizontal deflection
failure. First, look for bad solder
joints. Look carefully around the pins
of the flyback transformer. Look for
cracks in the PCB too.

If you don’t see anything, check
the voltage at the collector (the metal
case) of the horizontal output transis-
tor, X01. If you get a reading of 0
VDC, you've missed something. Look
again for cracks and bad solder joints.
If you have +160 VDC on the collec-
tor of X01, test transistor X501, look
for bad solder joints on transformer
X501 and/or try substituting integrat-
ed circuit IC501 with one you know
to be good. If you still can't get it, call
me and I'll be glad to help you out on

Voltage Regulator Failure

With the exception of the power
regulator transistor itself (X04) all of
the components in the voltage regula-
tor circuit are designated with a
“900” series number (X901, D905,
etc.) “Check all 900s” means to test
all of the components in the circuit.
Start with the semiconductors
(diodes, transistors) before moving on
to capacitors and resistors.

Is The Picture Too Small?

Does the picture fill the screen
from top to bottom, or is it squashed
into a narrow, horizontal band? Is the
picture shrunken on all four sides?

Stable Picture?

Is the picture rock steady or does it
shake, jitter, roll, shift or do the hula?
Try adjusting the horizontal frequen-
cy (horizontal hold) potentiometer

capacitor C511 is bad. the telephone. and the vertical hold potentiometer. If
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ou we a BLOWN | redlead to the metal case of transistor.  monitor withous an isols-
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you can get the picture to slow down
but never lock completely in place,
you probably have a sync problem. A
hula usually means a power supply
problem.
Color Problems

There’s not much to the color cir-
cuits in this monitor. You have three
identical circuits here, so you can
always compare the readings you get
on the bad color to the other two.
Any difference will point to the
defective component. You can swap
components between color amplifiers
as well. For instance, transistors
X101, X103 and X105 are all the
same. So are X102, X104 and X106.
The three video output transistors on
the neck board are also identical.

WELLS-GARDNER K7000

The Wells-Gardner K7000 series
monitor has pretty much been stan-

dard issue in video games since 1987.
It has proven itself to be a reliable
workhorse with a good reputation for
performance and reliability.

But after half a decade of continu-
ous service, you can expect any mon-
itor to develop an occasional failure
of some sort. This troubleshooting
flow chart should help you pinpoint
the cause of most failures in the
Wells-Gardner K7000 series moni-
tors.

There are some problems that are
very common in this monitor. They
are:

Voltage regulator failure. IC4 is an
integrated circuit voltage regulator.
When it fails, it usually causes the B+
power supply (normally +123 volts
DC) to rise. One of two things will
happen. The picture will get a bit
larger than normal and will shimmy

and shake with-a hula-like motion or
the excess voltage may trip the “high
voltage shutdown” circuit. If you hear
the monitor make just a momentary,
high-pitched squeal when you first
apply power, IC4 is probably bad.
This is one of the most common fail-
ures in this monitor.

Horizontal output transistor fail-
ure. This is a common failure in all
monitors, not just the K7000. This is
the only component failure that I
have ever seen blow the fuse in this
monitor. Follow the flow chart for
instructions on testing this transistor.

Capacitor C57 failure (47 micro-
farads, 160 volts.) Always replace an
original C57 when you’re working on
a K7000. Regardless of what your
actual problem might be, this capaci-
tor has such a high failure rate you
might as well change it anyway.

Is the picture ; Blark | St | Shorted horizontal output transistor Q1. Shorted diodes
1 a
perfectly stable? < & NO Is the picture NO ~—screen? hcre Test with the diode check or ohms setting of P19 - D22
B [N too small? J your meter. Ground the black meter lead to  This is rare but can be
v v You have oa \LYES the chassis and touch the red lead to the caused by operating the
o a vertl BLOWN | center ieg or metal tab (coliector) of the —monitor without an isola-
deflection problem. YES Test -1 transistor. Open or high resistance is good.  ton tramformer. Also, try
Test for +24 VOC at Y fuse F1 | Shorted whenbad. Test with power off! uphigging the degaussing
IC3, pin &. If missing, . Is the picture coil. Sometimes it will b
:?;;yl?aorcc; sgt Y‘ES shrunken like this? oK Turn up the screen control. :mT: freme and short
place C50. if you cant - ( VWV ) Do you sec just 2 w't"“ Bad high vol uni
. screen (raster?) with diag- gh voitage unit
clem:er the gacturg.;c g wITY nal white lines ruming through (flyback transformer)
place trarsistor Q9. Check the reguited $4 the picture ke this? Examine for crack's or
‘ : : : NO ersupply (B+)at +123 melted areas. This is
Does it lock like the picture is doing > P Y voC NO VERY RARE inthis mori-
the hula? The sides of the screen YES resistor R3O That's tor
may be moving inand out with a slow » :’;t zzom?chm'msz % YES
movi down the ! ~ceramicrest
= mw; il tor that's mounted Is the sync comected Y
on the left side of ; Is the CRT Open CRT
Y the left bracket. It t{;pmt%f 23 ‘ heater glowing?N0s,, thater circuit
Is the picture roliing from top to bottom? (Can't lock vcrticall should be +123 VDC. est W4, '
hold)1s the pictureshifting left andright? (Car't lock horizontal Check R213 on
hotdl) or both at the same time? low ’ ‘t +160 VDC [Trecider either end of diode neck PCB, bad
Is there a sever, horizontal "tear” at the top of the picture? Y DIO. This disables the high - solder joints on
tYEs . — voltage shutdown circuit. Fire | Still no high voltage
heck the volt ; ; i -
You have a syrc problem. Make sure that the composite, | | 4 the other en:g +135 | the monitor wp agan picture  § Nuit.
negative sync from the game PCB is comected topin3 of P2 R301. It should be vbC Monitor
orly. Do not jumper pins 283 as is commonly (and mistakenly) | | 2round +145 VDG, ¥ ¥ works | You have a horizontal deflection failure. Be-
done. Test transistor Q7. Try changing capacitor C22. oK »| voitage reguiator fore you go any further, visually inspect the chas-
Swstitute IC2 v 7 tailure. sis for bad solder joints (especially around the
low oVvDC Try rcplacin'g ca- high voltage unit) and hairline cracks in the PCB.
Y Filter capacitor C55 Eo‘lgsfmay bc:pen. pacéto: C5’i g‘i"rst. A *Looks OK to me!
may be bad. This is not or cracs or eplace iL4.
Y "o Sereen has dark Yoo cammon Tour v, | | pad soder jorts < O VDC | Measure the voltage at
Missing a color? » vertical bars on comecting replacement in the area. the metal tab of Ql
| oo capacitor in paralel. Electrolytic capacitor faitre. This Y +160VDC
";;’ %f;m Z';;"— vain PCB P : i5 the most commen problem of Test Q0. Test RB9, R101 Substitute IC2,
NO- | Is the picture dis- [YES |al. It's best to replace all elec- Look for bad connections on T2, If all else
Q2011 Q202 |@203] Neck PCB N > - i e
Swstitute IC1 torted or curved? trolytic capacitors at this time. fails, call Randy Fromm for help!

Wells-Gardner K7000
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Symptoms range from dark, vertical
bars on the left side of the screen, to
symptoms that closely mimic a bad
voltage regulator. Increasing the volt-
age rating from 160 to 250 volts may
extend the life of the replacement
capacitor.

Bad solder joints on the high volt-
age unit. The monitor appears to be
completely dead. There is no picture
and you will not hear the high-
pitched whine that is normally asso-
ciated with a working monitor. The
B+ (normally +123 volts DC) will
measure about +160 Volts.

Bad CRT. You may see a purple
arc in the neck of the picture tube.
You'll hear it sizzling too. Another
symptom of a bad CRT is excessive,
uncontrollable brightness with poor
focus. Try unsoldering and removing
the three video output transistors on
the neck board. Fire up the monitor
with the neck board installed but the
transistors removed. The screen
should be completely black. If the
problem persists, the picture tube is
bad.

OTHER PROBLEMS?

Here are some other, not-so-com-
mon problems and fixes.

Repeatedly blows horizontal out-
put transistor and/or fuse. Check or
replace C36, C38, D18.

Insufficient vertical size (K7918).
Add 47 ohm resistor in parallel with
R80

Horizontal bending caused by
insufficient sync level. Decrease R43
all the way to short if necessary.

Negative sync pulse does not drop
to saturation level. Increase R106
(base of Q7) all the way to open if
necessary.

To disable the shutdown circuit,
remove D10 or short pin 5,IC2 to
ground.

Ghosting or over-driving IC1 with
4V p-p or more. Add 470 ohm resis-
tors in parallel with the emitter resis-
tors in RGB amplifiers (R13, R14,
R15.)

To obtain more down shift, paral-
lel R83 with a 680 ohm resistor.

To shift up vertically, remove R83
or increase value.

Vertical foldover. D25, C48 (100
microfarad, 35 volt.)

Vertical foldover (K7401). Replace
R107 with a 1.2K 5%

Vertical foldover when adjusting
VR9. Change R107 to 1.2K. Short
R121 on K7103.

Horizontal frequency off. Change
Cl9 (5600 pf.)

To change the width, change the
value of C38.

If you have vertical, colored lines,
check emitter capacitors on the neck
board (red-C201, green-G202, blue-
C203.)

For more information on how

Richland Hills, Texas 76118

We’re On The
Level...

And We're Making It
Easy For You To Be, Too!

All Dynamo Pool Tables and Dynamo Hockey Tables
are designed with a unique leg leveler system that
allows easy adjustment while in position. No more

lifting! Simply adjust with a wrench. See your Dynamo

distributor for a demonstration,

MAX (817) 2847606

2525 Handley-Ederville Road -L: Ji

monitors work and how to repair
them, you might be interested in my
videotape training program entitled
“Videogame Monitor Repair Made
Easy.” For more information on this
or other training books and video-
tapes, call toll-free at (800) 484-9892.
When the computer asks for your
code, press INFO (4636). For techni-
cal assistance, you can call me direct
at (619) 593-6131 or FAX 593-6132.

© September 1993, Randy Fromm

Phone (817) 284-0114 « (800) 527-6054



