THE MA

ELECTRONIC

senvicing & lechnology

Measuring VCR tape-tension ¢ The anatomy of videotape
Repairing lightning-damaged TVs e Servicing satellite TV systems

= WMED YL RN - riy
o st0 "'4.15:‘:’; 3y -
'S
" o . D/G/r‘ Ly 2
o, one - METER Cat0p
vey “nn,,, ~arr

Yo 1 o DA s,
¢ pg ocewy ;... 0wy 55,
Wen Suppyy CuRRaay Y o . ,,.," DNIVES/GNA
v a £x7 YT sy VAT
4 OLrg 5. g :?;.G . ny ::v Aa “MecanrieC ORiyg
B ¥ . .
/ w VEL verpyg, + Dargg" 108
P
\ e ™ s D""Cr &3 g:':lz Tume
R 025 ey Ging 7€, €
ANCE a7 ST ViogQ o o,
ey 8 My, PATIERy Okryg W
""m 2 DHIV; 24
\ vour, EV 2y se
. .

RING 1y,
TEST NG E:rn” ocy

SPECIAL

PES——

AN INTERTEC PUBLICATION



‘7 ok TE1 L,

Dynamically Analyze Stereo Audio Power
Amplifiers In Less Than 1/2 The Time You Now
Take, With Superior Accuracy And Reduced
Measurement Errors, To A Full 500 Watts
(250 Watts/Channel) And To IHF/EIA *

Specifications. 4
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With The Completely Integrated PA81 &
Stereo Power Amplifier Analyzer “o‘ﬂ
. V\O“@“ @ w‘of
Introductory Price o gofc
$1995! of

Presenting the missing link in audio
service. The ALL NEW PA81 is designed to -
pinpoint hard to find problems in stereo mae Pre-Driver Oriver

and monaural audio power amplitiers, in a Right 4 Speaker
fraction of the time you now take :

e Twin Autoranged Wattmeters Make The
Job A Snap.

o Built-In IHF/EIA testing components at
your fingertips to make your job easy Pre-Driver
and your work accurate. . Speaker

e Monitor sound quality at all times to “(
prevent backtracking.

e RMS and dB audio signal tracing ability
lets you tie down troubles in any driver
stage.

e Prevent amplifier damage, plus monitor * IHF - Institute of High Fidellty
intermittents. EIA - Electronics Industry Association

e ‘‘Audio Line'’ tests ensure that the

ent signa he amplifier
ki Call Or Write For A FREE

e Stereo separation tests to 126 dB to Video Tape Preview.

speed AM, FM and Stereo TV work.

Separation - -

Walk the trouble out of these stages, step-by-step, to IHF/EIA standards, in less than
half the time you now take!

Circle (1) on Reply Card

SENCORE Call 1-800-843-3338

3200 Sencore Drive Sioux Falls, South Dakota 57107

In Canada Call 1-800-851-8866




Contents

Page 6

SPECIAL REPORT

VCR servicing
6 Isolating VCR system-control
problems
By Gregory D. Carey, CET
Using a symptom/cure approach can
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Lightning damage might be
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started. If it’s not a lost cause,
check for these common problems.
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when the sun passes through the
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sizzled too.

DEPARTMENTS—— |

2 Editorial
Competing with the big fish

4 News
14 Troubleshooting Tips

15 Business Corner
Are you ready to expand?

16 Test Your Electronics
Knowledge

Volume 9, No. 2 February 1989

Page 56

27 Books

28 Technology
High-definition tuner/amplifiers

' 31 Profax
i 45 Literature
46 Symcure

54 what do you know about
electronics?
| Equivalency

' 62 Products

64 Audio Corner
Servicing the compact disc player —
Part V

67 Computer Corner
Troubleshooting floppy disk drives

68 Video Corner
Troubleshooting VCR front loading
systems — Part II

]

l
| 70 Readers’ Exchange
' 72 Advertisers’ Index

 ON THE COVER——=

The idea of watching what you want, when
| you want, without commercial interruption
| has definitely caught on with consumers,

who purchased more than 11 million VCRs

in 1988. Because those millions of VCRs are
going to need periodic repair, some elec-

tronics servicers have carved themselves a

nice niche in VCR servicing. (Photo courtesy

of Sencore, Sioux Falls, SD.)
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——— Editorial

Competing
with the
big fish

If you’ve ever felt like a little fish in
a big pond, you've probably wished
someone could teach you how to keep
from being swallowed by the big fish.
Last month, we took a step in that direc-
tion by starting a new monthly column
called Business Corner, written by
William J. Lynott. We’re not much into
a lot of hoopla, so in that issue, we let
Mr. Lynott introduce himself and the
idea of the column. Now that you're
probably hooked (if you’ll pardon the
pun), we'd like to tell you a little more
about it.

As you know, a combination of fac-
tors have made consumer-electronics
servicing more difficult than ever
before. These days it seems that almost
every servicing problem is one-of-a-
kind. It’s also becoming more difficult
to diagnose problems. When you find
the cause of the problem, as often as not
the part needed to correct it turns out
to be a special-order part.

The demands of servicing today’s
sophisticated consumer-electronics
products are tough. Continuing educa-
tion is necessary to understand the ever-
changing technology required to serv-
ice VCRs, camcorders and the like. And
you can no longer get by with a DMM,
a 60MHz scope and a 25W iron.

Another fundamental change is the
business aspect of electronics servicing.
It’s never been a good idea to be an in-
dependent servicer if you aren’t well-
versed in business principles — but you
could get away with it. In today’s
business climate, if you aren’t operating
by sound business principles, it will
catch up with you. Just take a look at
the number of electronic servicing
businesses that have gone under in the
last ten years.

To help out, we introduced Business
Corner. In this column, the author will
discuss some of the business aspects of
electronic servicing to make servicers
aware that they must apply good
business principles in the servicing
business.

Lynott is uniquely qualified to write
this column. He is president of W.J.
Lynott, Associates, and has served as
consultant to some of the country’s
largest service companies as well as
many small, independent service
dealers. In his 35-year career in the
service industry, he has been en-
trepreneur, service manager and cor-

2 Electronic Servicing & Technology February 1989

porate executive. For 20 years he was
director of service and customer rela-
tions for Sears, Roebuck and Co.,
eastern territory.

A popular speaker at service manage-
ment seminars, he is also one of the in-
dustry’s most widely published authors.
More than 200 of his articles have ap-
peared in major trade journals and
leading business magazines. He is the
author of the service industry’s best-
selling book, Professional Service

| Management (McGraw-Hill, 1983) and

founder and publisher of the manage-
ment journal Service Dealer’s
Newsletter.

We welcome Mr. Lynott to the pages
of ES&T, and we hope that, with his
columns, you can throw yourselves back
into that pond better equipped to com-
pete with the big boys.

Where is satellite TV today?

Satellite TV has been through perhaps
one of the most volatile episodes of any
consumer-clectronic technology. When
it was first introduced, a lot of fly-by-
night dealers and installers got into the
business alongside reputable dealers. A
lot of consumers bought good, proper-
ly installed systems, but some also
bought systems that didn’t work proper-
ly. Even worse, when they called to
complain, they sometimes found that the
installer wasn’t there any more.

To compound the problem, premium
programming services were not
scrambled, and both the legality and the
morality of watching, for free, program-
ming that other viewers had to pay for
was a serious question. When these pro-
grams were scrambled, many people
predicted the demise of satellite TV, and
the business was in fact dealt a serious
blow. But it did not fall.

There are a lot of people who do not
have access to cable TV or even to much
in the way of broadcast TV. Many of
them are willing and able to buy a
TVRO system in order to keep in touch
with what’s going on in the world.

Satellite TV is alive and well,
although its growth has been retarded
somewhat by the gyrations it has gone
through. For any of you involved in the
servicing of this technology, we present
the article “Servicing Satellite TV
Systems” in this issue.
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News

New courses from Fluke

General technology workshops and
product training application courses
have been scheduled by John Fluke
Mfg. in 21 cities throughout the United
States and Canada, including new
workshops in the areas of calibration,
microprocessors and the operation of
oscilloscopes and logic analyzers.

The new offerings among the general
technology workshops include: Cal Lab
Management, a course on the establish-
ment and operation of a calibration lab;
Principles of Microprocessor Systems,
which focuses on fundamental
microprocessor junctions and how
microprocessors interact with data and
address buses, 1/0 devices and memory
devices; Principles of Logic Analyzers,
Principles of Analog Scopes, and Prin-
ciples of Digital Scopes, all of which
provide the knowledge and hands-on ex-
perience required to enhance the effec-
tiveness of these instruments. The Prin-
ciples of Metrology workshop will also
be offered again in 1989.

New product application training
courses in 1989 will be offered on the
new Fluke 900 Dynamic Troubleshooter
and the 7411B/C/PC calibration system.
To be offered again in 1989 are product
application training courses on the
following products: the 1722A/1752A in-
strument controller and software; the
2452 measurement control system soft-
ware; the 9000 and 9100 Series board
testers (troubleshooting and program-
ming); and Flexsys software. All courses
are offered on a scheduled basis
throughout the year. Special on-site
course sessions can be arranged.

Also available from Fluke are self-
paced video courses on surface-mount
technology service and repair and on the
use and applications of the Fluke 70
Series digital multimeters.

For more information and course
costs on Fluke general technology
workshops or product application train-
ing courses, contact John Fluke Mfg.,
P.O. Box C-9090, Everett, WA 98206;
or call Customer Support Services at
800-443-5853, ext. 73 (in Canada, call
416-890-7600).

UL proposes
surge suppressor standard
Underwriters Laboratorys (UL) is
proposing the Standard for Safety for
Transient Voltage Surge Suppressors,

UL 1449, for recognition as an
American National Standard. UL 1449
covers equipment designed for repeated
limiting of transient voltage surges on
50Hz or 60Hz power circuits not ex-
ceeding 600V rms. Also covered are
hybrid types that contain voltage surge
suppression and EMI filtering.

UL is seeking comments from in-
terested individuals to develop a consen-
sus upon which recognition of UL 1449
by the American National Standards In-
stitute (ANSI) can be based.

Contact L.M. Cohen at UL, 333
Pfingsten Road, Northbrook, IL
60062-2096 (312-272-8800, ext. 2692)
and request a copy of UL 1449-NR.

EIA debuts
home automation standard

The 1989 International Winter Con-
sumer Electronics Show (CES) mark-
ed the debut of a new technology — the
Electronic Industries Association Con-
sumer Electronics Group (EIA/CEG)
home automation standard. EIA/CEG
sponsored a working display of home
entertainment products, appliances,
security systems, and heating and air
conditioning equipment, all working in
a safe and comfortable environment.
Products featured in the exhibit were
supplied by both EIA/CEG member
companies and non-members.

The home automation standard allows
a number of unrelated products to in-
terface with one another. For example,
using a hand-held remote controller in
the living room, the user could turn off
lights, turn on the TV, program the VCR
to record a TV show, turn off the TV,
turn on the audio system, select a radio
station and adjust the volume.

Parts supplier
address correction

The address for the Philips Consumer
Electronics Company’s Service Parts
Organization, which was printed in the
article ““The Case of the Missing Diode”
in the December 1988 issue, was incor-
rect. The correct address and telephone
number are:

907 Snapp Ferry Road
Plant 2

Service Parts Warehouse |
Greenville, TN 37743
800-851-8885
615-636-5863.

EsUT.
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Isolating VCR system-control

problems

By Gregory D. Carey, CET

Although many technicians rely on a
symptom/cure approach to problems in
the system-control circuits of a VCR,
there is a major problem with this
troubleshooting method—many system-
control failures cause identical symp-
toms. Systematic troubleshooting will
allow you to pinpoint the problem,
reducing the number of times you
replace the wrong parts. Because of the
mechanical nature of the system-control
circuits, troubleshooting calls for an un-
derstanding of the interfacing between
the electrical and mechanical com-
ponents. This information helps you
trace troubles to their origin.

The function of system control
VCR system-control circuits are in
charge of the mechanical systems:

Carey. an application engineer at Sencore, has run more
than 800 seminars for service dealers.

loading and unloading the cassette,
moving tape through the machine and
watching for conditions that might
damage the tape. All three of these func-
tions interact. For example, detection of |
a problem usually causes the system-
control to stop the tape. Many machines
also eject the tape or refuse to let a tape
be loaded. (See Figure 1.) The system-
control circuits begin their work when |
you place a tape into a front-loading
machine. A small leaf switch behind the
tape basket reports the presence of the
cassette to the microprocessor, which
starts a motor that pulls the cassette in-
to the deck. After the cassette is in
place, a second motor controls arms that
pull the tape from the cassette and wrap
it around the video and audio heads.
This process reverses when you press
the EJECT button. Whether the tape is
moving or standing still, the system-
control circuits constantly monitor the

SUPPLY SENSOR o~ LOADING MODE  REEL
SIDE D LAMP ((« MOTOR  SWITCH MOTOR _SOLENOIDS
/ m FEREW PLAY PINCH
TAKE-UP =
SIDE [1} ‘ 3) L lj E] B
l 7
%= ! A / /
MODE SELECT I:”:] | ;s
AR
Lo Faa CHANNEL
© 06 o o 0 o o LOCK
SYSTEM CONTROL SYSTEM CONTROL v
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4 € H H : : S
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8 & L ¥
|/ / \ \ E-E,’V-V; |
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Figure 1. The system-control circuits operate the mechanical functions such as tape loading,

tape movement and safety.

6 Electronic Servicing & Technology February 1989

front-panel keys and the signals coming
from the remote control. Even the
POWER switch is usually an input to the
system-control circuits. When you press
any function key, the microprocessor
controls the motors, solenoids, and
other circuits that cause the tape to play,
search, rewind or fast-forward. In ad-
dition, the system-control circuits ex-
change signals with the other major
tape-deck circuits. They control whether
the deck is in the record or the playback
mode. They also control the tape speed
by controlling the servo circuits. Signals
returning from the servo circuits form
part of the safety circuits. The system-
control also operates the tuner and the
automatic timer. When you've set the
timer, the system-control fires up the
machine at the time you’ve pro-
grammed, sclects the desired tuner
channel, records the tape and then shuts
the deck down at the end of the pro-

| gram. In the meantime, the system-
| control’s clock tells you the time of day.

Many system-control functions are for
protection. One device senses if

| moisture has built up inside the
{ machine. Other circuits confirm that the

tape and heads are properly moving. If

| the microprocessor thinks they have

stopped, it takes steps to prevent damage
to the VCR or to the tape. The protec-
tion systems usually fail safe, ejecting
the tape in some cases or causing a com-
plete shutdown in others. This action
often results in a tape stuck inside the
machine, although the tape is not
damaged or tangled up in the rollers.
Now, let’s turn our attention to how the
system-control circuits can sense the

| conditions of other VCR circuits.

Types of sensors
The VCR uses several sensors that
convert mechanical motion to electrical
signals that the microprocessor can un-
derstand. As Figure 2 shows, a



microprocessor forms the heart of the
system-control circuits. The microproc-
essor receives signals from many
sources and then feeds the other VCR
circuits and motors. The microprocessor
uses several types of sensors for input.
® Switches. Mechanical switches tell the
microprocessor if the loading and
unloading sequences are proceeding
correctly. Small leaf switches sense
when you’ve inserted a cassette and
when the cassette loading motor has
pulled the cassette into the machine.
Another closes when the cassette has
been moved down to its operating posi-
tion. Most VCRs use a multi-pole switch
to track the position of the loading ring

as it pulls the tape from the cassette. The |
switch contacts tell the microprocessor |
how far the loading motor has moved. |

Using two input pins allows four posi-
tions to be encoded. Using four pins
allows 16 positions to be noted. Figure
3 shows a scheme for a typical loading
switch.

® Photo sensors. Some sensors use light
sources (either LEDs or incandescent
bulbs) and photo pickups (either diodes
or transistors) to detect correct opera-
tion. The two most commonly used
photo sensors detect the end of the tape
and whether the takeup reel is turning.
The VHS cassette has an opening in the
bottom through which a light source
shines. Two photo-pickups are posi-
tioned near small openings on either
side of the cassette. A clear leader is
spliced to each end of the videotape.
When the tape is being moved in either
direction and the end of the reel is
reached, the clear leader moves in front
of one of the openings, allowing the light
to shine through it onto the sensor. This
signals the system-control to stop the
tape transport before pulling the tape off
the supply or the takeup spool. Many
VCRs also use photo sensors to confirm
that the takeup reel is turning. If the reel
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the motor has traveled during loading and

stops, it indicates a broken tapc or a
jammed mechanism. The reel sensor is
a disk with alternating dark and light
stripes. (Sce Figure 4.) A light shines
onto the disk, reflects off the strips and

| returns to the photo pickup. As the reel

unloading sequences.

turns, the light is alternately reflected
and absorbed, forming a slow square
wave at the sensor output. If the reel
stops, the output remains high or low,
depending on whether the dark or the
light colored part of the disk is in front
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Give up real-time capability for
storage? Not with Tek!
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# ﬁ\l-"" either
mode
atthe
push of a
button.
With digital
storage you
can capture
events which
are difficult if
not iImpossible
to see on con-
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events. Fast transients.
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Four screen photos spliced
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benefit of full four-screen
capture using the 2230's 4K
record length.

Single-shot events.
Elusive glitches.
Low-speed
phenomena.

Any waveform can be viewed for
as long as you like. Or stored in 4K of
memory for later analysis or com-
parison to other waveforms. And if
there's a question about a digital
measurement, just push a button for
real-time display analysis.




real-ime aavantage.

The affordable portables. Fealures 2230 221 220 2210 2201
These are the world’s best- selling dig- Bandwidth 100MHz 60MHz 60 MHz 50 MHz 20 MHz
('[a| Storage OSC”IOSCOpeS And W|th Max. Sam- 20 MS/s 20 MS/s 20 MS/s 20 MS/s 10 MS/s

\\

S un A pling Speed
| the new 20 MHZ Tek 2201 joining the  yenica 812blls 810bils Bbis  Bbils  Bbis
family, there’s now an even better Resolution
10N —| i . Record 1K/4K 4K 4K 4K 2K
selection—in bandwidth, perform ke e
ance and price. Glitch Capture 100 ns 100ns 100 ns No No

Select for advanced features SUCh  carReasowtr s v n w0 o
as 100 ns glitch capture at any sweep  Cursors

speed, CRT readout, measurement ~ grio®s#¢ s e s to o BRI
Ccursors, mU|t|p|e aCQU|SIt|0n deeS Warranty 3-years on labor and parts including CRT
and hardcopy output, plus optional Price $4995  $3995  $2995  §2395  §145

GPIB or RS-232-C interfaces and [
| software. ' 4 @ o wd
| These scopes are perfect for

first-time digital users. And sea-
soned operators will appreciate
even more their versatility, con- BIgR: 143 3305 ¢
venience and value. All backed S PTEY .

Each scope offers a range of
capabilities you'd expect to
find only in much more
expensive instruments.

by Tek quality and a 3-year warranty.
Discover the potential. Let Tek
i _ show you what you're missing. .. with-
v 75 out making you give up analog to see
> . it. That's the real-time advantage of
Tek digital storage.
For easy ordering or more infor-
mation call Tek Direct:

1 800-426 2200

Tektronix-
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of the light source. After a few seconds
of this condition, the microprocessor
stops the deck.

® Magnetic sensors. Some sensors use
a magnet moving past a coil or a special
sensor called a hall-effect device. The
hall-effect device has better sensitivity
than the coil. It also can produce an out-
put when the magnet is stationary; a coil
can only produce an induced voltage
while the magnet is in motion. Magnetic
pickups are commonly used to sense the
position of the video heads as they spin
at 1,800 revolutions per minute. The
magnetic output forms a 30Hz reference
signal that feeds to the servo circuits and
to the system-control circuits. If the
system-control circuits notice that this
head-lock signal is missing, they assume
the head is not spinning and stop the
tape. Some VCRs use magnetic pickups
as the reel sensor in place of the photo
sensor described earlier. The takeup reel
disk has small magnets, which pass a
hall-effect pickup as the reel turns to
produce the microprocessor signal.

® Resistive sensors. Another method of
feeding information to the microproc-
essor is to use a device that changes its
electrical resistance as an outside con-
dition changes. The dew sensor is the
most common example of this type of
sensor. This sensor changes resistance
if moisture condenses inside the tape
deck. If a tape is played while the head
cylinder is moist, the tape will stick and
jam inside the machine, possibly
damaging the delicate video heads. If
the output of the dew sensor reveals that

|

there is moisture inside the VCR, the
system-control circuits prevent the video
tape from loading or running.
*Keyboard inputs. The system-control
circuits also sense if any of the front-
panel buttons have been pressed. Most
MICrOpProcessors use a scanning process,
so there can be many more keys on the

| front panel than there are input pins on

the microprocessor. Figure 5 shows a
typical example. This microprocessor
uses six data lines and four scan lines,
which allows 24 operating buttons to use
only 10 microprocessor pins. The scan
pins supply pulses at four different times

relative to each other. When you press
a key, the switch feeds one of the scan-
ning pulses to a data pin. The micro-
processor determines which is used by
comparing the timing of the returned
signal to the scanning pulses. Because
only one switch matches the combina-
tion of scanning signal and data pin, the
microprocessor knows which button
you’ve pressed.

® Remote receiver. The infrared remote-
control transmitter often duplicates all
of the VCR’s front-panel buttons. It
feeds its information to the microproc-
essor as a series of pulses, which the in-

symptom

won’t accept tape

tape won't stay loaded

tape won't play

plays a few seconds only

Table 1.

System-control symptoms

circuits

power supply
‘‘cassette in’’ switch
dew sensor

end sensor

dew sensor

cassette loading switches
mode switch

keyboard switch

dead head motor

end sensor
dew sensor
mode switch
cylinder signal
keyboard switch
servo problems

reel sensor
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Figure 4. The microprocessor in many VCRs knows the takeup reel
is turning because a striped disk alternately interrupts light to the

photo pickup transistor.

Figure 5. The four scanning pulses and six data pins allow up to

24 external switches with only 10 pins on the microprocessor.
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Now electronics technicians can get into VCR Servicing quickly and easily

Learnprofessional VCR servicing
at home or In your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
VCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the industry’s claim that
the best technicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In one integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanied by a 32-page workbook
that pulls it all together. At home or in
your shop, you'll cover all the basic
concepts of video recording, mechani-
cal and electronic systems analyses,
and the latest troubleshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams, data, and supplementary
material that makes them valuable addi-
tions to your servicing library.

The “How-To’’ Videotape

Your NRI Action Videocassette uses
every modern communications tech-
nique to make learning fast and casy.
You’ll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Both electronic and
mechanical troubleshooting are covered

. . including everything from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %4"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
technician. There’s even an optional
final examination for NRI’s VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk

Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

YE ' Get me started in profitable
o VCR servicing. Rush me my

NRI self-study course in VCR Servicing for

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED [] VHS

Name (please print)

Professionals. 1 understand 1 may returmn it for
a full refund within 15 days if not completely

Covers Beta and VHS
systems with actual

instructionon
videotape.

Professionals. Examine it for 15 full
days, look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit-
able VCR servicing business, return it
for a prompt and full refund, including
postage. Act now, and start adding new
business to your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders received from this ad, at our low
introductory price of $179.95. Save
$20 by acting now!

NRI Training For Professionals

McGraw-Hill Continuing Education Center

39_32“_/&002511 A_Enu_e_WaS_an,R_C 20016
Education Center

Nr, ' :
I 3939 Wisconsin Avenue

Cis Washington, DC 20016
Hall

NRI Training For Professionals
McGraw-Hill Continuing

[J BETA

Company

Street

City/State/Zip.
Enclosed is my

Chargeto [ VISA [ MasterCard

check ] money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI

Interbank Number
Card Number.

Expiration Date.

Signature

(required for credit card sales)

2630-029
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frared receiver translates to logic
signals. The microprocessor decodes
the data string to determine which key
you’ve pressed.

Five steps to microprocessor
troubleshooting

These microprocessor signals can
help you troubleshoot a system-control
problem. ‘Isolating Microproces-
sor-related Problems,” which appeared
in the June 1988 issue, explained how
to troubleshoot microprocessor systems.
That article gave a five-step process to
isolate the problem quickly. To review,
here are the five steps:

l. Test the power supplies for dc and
ripple.

Table 2.
TTL logic levels

2. Test the microprocessor clock for fre-
quency and cleanliness.

3. Check for proper input and output
signals.

4. Check the reset pulse.

| 5. Look for bad grounds.

Steps 1, 2, 4 and 5 are the same for
any microprocessor-based system, so
we won'’t bother to repeat these steps.
Step 3, however, changes with each
system. We will spend the remainder of
this article giving you some clues on
checking the inputs and outputs found
in VCR systems.

(Note: For details on the five steps in
microprocessor troubleshooting, you
can order a free copy of Tech Tip #109
from Sencore by calling 800-843-3338.)

Testing input/output circuits
Each system-control symptom might
be caused by any of several different
problems. It’s best to test each possible
cause one at a time until you find the

Low 08 problem. Table 1 shows common symp-
high 2 toms and the circuits most likely to
cause each. In most cases, it's best to
Table 3.
CMOS logic levels
percent power supply (Vcc)
of Vcc 5V o0V 12V 15V
low 20% 1 2 24 3
high 70% 35 7 84 105

INTENSITY FOCuS
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Figure 6. When troubleshooting keyboard problems, use the duai-
trace function to compare the timing of the scanning pulse and the
data pulse. The keyboard schematic then tells you which switch

contact is closed.

VERTICA
POSITION

start your tests at the microprocessor
and then work back toward the sensor.
Trying to start at the sensor or switch
gets you into locations buried behind
other parts or assemblies. You might
need to find a few of these points to
isolate the problem, but starting at the
microprocessor reduces disassembly.
One of the toughest troubles to find is
one that causes the VCR to spit the tape
back out every time you load it. The
deck accepts the tape for a few seconds,
and then unloads it. You can’t test the
circuits after the tape has been ejected
because the switches and sensors are no
longer in their PLAY positions. To find
the source of this problem, connect the
two channels of your dual-trace scope
or waveform analyzer to the two
microprocessor pins that you think are
most likely at fault. Monitor the signals
while you insert the tape. For example,
a leaky phototransistor used as an end
sensor may be the problem. To find out,
connect your probes to the two end sen-
sors. Confirm that they properly switch
to their “‘dark” mode when you momen-
tarily cover the sensors with a piece of
black tape to block room light. If both
read the correct level, move to the next
pair of pins that may be causing the
trouble. As another example, a defective
multi-pole loading switch might make
the microprocessor think that the tape
did not load correctly. The tape might
spit out or might simply refuse to play.
Monitor two of the switch’s micro-
processor pins as the tape loads. Con-

INTENSITY

CHANA CWANE _A4E_ VECTOR

Figure 7. Test the reel sensor if the VCR shuts down after a few
seconds or several minutes of operation. If you find a signal, check
its amplitude—defective photo pickups often cause the levels to

be too low for the microprocessor to detect.
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firm that the signals are properly mov-
ing from their high to their low states.
Don’t worry about signal timing. Tim-
ing is determined by the mechanical
switch position and rarely changes.
Confirm that one of the switch contacts
is not opening or closing. If the timing
is in question, check the service
literature. The gears that drive the
switch normally have markings that
must be properly aligned for the con-
tacts to open and close at the correct
time. Resetting the timing marks may
correct the problem. Defective front-
panel switches sometimes cause a
system-control problem. They can
become shorted or the spring-return
mechanism might prevent the contacts
from opening. Confirm these problems
by testing each of the microprocessor
data pins. (See Figure 6.) There should
be no data on a pin unless a switch is
closed. If you see data, use the dual-
trace function of your scope to see
which scanning pulse has the same tim-
ing as the data, then use the schematic
to find which switch is bad. Bad reel
sensors often cause intermittent opera-
tion. The deck sometimes only plays for
two or three seconds. At other times, the
machine might play for several minutes
before stopping. Check for a slow
square wave at the microprocessor. (See
Figure 7.) If you find a signal, measure
its high and low levels. A weak sensor
often reduces the amplitude. Confirm
that the signal moves between logic low
and logic high for the type of microproc-
essor used. If the microprocessor is a
TTL type, the LOW must be less than
0.8V and the HIGH must be larger than
2V. If the microprocessor is a CMOS
type, the HIGH and LOW signal
thresholds depend on the power-supply
voltage used. Table 3 shows the logic
levels for several common supply
voltages. A signal with incorrect
amplitudes might be caused by a defec-
tive photo sensor or by a buildup of dirt
on the transparent window of the photo
pickup or on the light-colored areas of
the reel sensor disk. If cleaning these
surfaces does not correct the problem,
a new pickup is necded. Use symp-
tom/cure troubleshooting with care in
system-control problems. Many dif-
ferent problems cause the same symp-
tom. Check the input signal at the
microprocessor and then work your way
back to the signal source. This method
will let you confirm which part is bad
and keep the unnecessary replacement

of parts to a minimum. mﬂ/

NOWPTS
aelvers
tuners and
modules

Order all manufacturers' brands quality replacement
parts direct from PTS with one toll free call. PTS—The
nation's #1 replacement part company. Call toll free:

Y 7 988/0/0]
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Nationwide Servicenters and Distributors Y e
—
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Symptom: No picture or sound,
tic-tic sound present,

Set ID: Magnavox Model
BD4039WA03, 13C3 Chassis

Sams Photofact: 2333-1

This set had no picture or sound, but
had a slight tic-tic sound coming from
the chassis. I measured a normal 320V
from the voltage doubler in the power
supply, but the 130V line from pin 5 of
T452 measured 30V. Since the horizon-

—— Troubleshooting Tips

| problem was in the horizontal circuits.

tal oscillator and the power-supply |

regulator in this set work in a closed

loop, I decided to start by checking the |

startup voltages. The voltage at pin 16

of IC500 measured 7.3V, and pin 1l
showed a horizontal signal of 2.3V,_,
The startup voltages seemed normal, but
checking in the regulator circuits didn’t
reveal anything.

I decided to try to isolate the horizon-
tal circuit from the regulated power
supply. I disconnected L., and con-
nected a 100€2, 20W resistor in its place.
When I again applied power, the 130V
line returned, which suggested that the

Next, I checked the base drive for the
horizontal-output transistor. It looked
good. When I checked the collector |
waveform, however, I noted that there |

were extra pulses between the retrace
pulses, indicating that there might be a
problem in the integrated high-voltage
transformer (IHVT).

Rather than replace the IHVT im-
mediately, only to find that the problem
was caused by something else, I checked
the low-voltage supplies from the IHVT.
They were not the same values as
specified in the servicing literature, so
I went ahead and replaced the IHVT.
When I plugged the set in and turned
it on, everything was back to normal.
Paul Campbell
Lake Crystal, MN ESW
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Business Corner

Are you ready to expand?

By William J. Lynott

Should I be happy with this little piece
of the action that I've carved out for
myself, or should I go for the brass ring
and a chance to make it big?

In one form or another, that question |

is frequently posed to me. It’s one that
most successful service dealers even-
tually ask of themselves and their ad-
visers. Unfortunately, there are no easy
answers. There are simply too many
variables involved, not the least of which
are the personality and emotional
makeup of the business owner.

I remember an electronics service
dealer for whom I had done some con-
sulting work a few years back. He was
considering expanding his business by
buying out a competitor. As I have done
with several others, I advised him
against it.

Mark (not his real name) was a world-
class worry wart. Conservative to a
fault, he was a “Type A” if there ever
was one. Over a seven-year period,
Mark built his business from nothing to

four employees plus himself and his |
| working for him. Gradually, as his

wife. During that time, he never in-
curred a dime’s worth of debt.

Like most electronics service dealers,
he was a better-than-average service
technician. It didn’t take me long to
recognize that Mark was happier
analyzing a trace on a scope than
designing a marketing plan or setting up
an operating budget.

Taking over his competitor’s business
(which was larger than his own), would
more than double his work force over-
night and necessitate a large bank loan,
his first ever.

As I remember them, the specifics of
the proposed deal were largely
favorable. The price was right and the
company in question had a fairly good
reputation in the community, but I felt
that the change in lifestyle that this move
would create would be extremely dif-
ficult for Mark to cope with. I felt that
his sharply conservative instincts would
have prevented him from taking some

Lynott is president of W.J. Lynott, Associates, a man-
agement consulting firm, and publisher of the Service
Dealer’s Newsletter.

of the risks inherent in a successful
business expansion. Frankly, I was
relieved (he was, too) when he decided
to accept my advice.

But when conditions and personalities
are right, there is no reason to pass up
a chance to go after the pot of gold at
the end of the rainbow.

Tom, another small service dealer, is
a good example. Tom founded his
business about 15 years ago. Following
the usual pattern, Tom was himself a
good technician and started out doing a
full day’s workload of service calls.
However, Tom is a very different per-
sonality from Mark.

Tom has a high energy level and the
kind of ambition that allows him to take
an occasional business gamble without
losing too much sleep. More important,
Tom knew from the beginning that
building a large business would require
different use of his personal time. He
knew that he would have to become a
true manager, not just a tech who hap-
pened to have a couple of other techs

business grew, Tom forced himself to
spend more time managing and less
time repairing — a progression that
many fledgling service dealers simply
cannot handle. At some point, a skilled
manager’s time becomes too valuable to
spend it doing anything but managing
the business.

Once the commitment to grow has
been made, a manager must learn to
plan for the development of new
business, design newer and more effi-
cient internal systems and records, and
put together both short- and long-term
budgets and business plans. Once in a
while, he must get off by himself just
to think.

But those jobs aren’t everyone’s cup
of tea. A lot of small service dealers I
know are much more comfortable with
a multimeter or needle-nose pliers than
with an office calculator. They'd rather
read a schematic than a balance sheet.

There’s nothing wrong with that, of
course. It's just that someone whose
basic instincts are not compatible with
being a full-time business manager will

February 1989 Electronic Servicing & Technology

do well to come to terms with that fact
early on. Better a prosperous and suc-
cessful one-man business than a
bankrupt corporation.

How can you tell if a bigger business
is for you? A tough question to answer,
but there are a few generalities that may
help.

Financial instincts

As a business grows, financial
demands grow. Larger payroll and
overhead demand an ever-increasing
flow of revenue. Do you have a feel for
— and enjoy — the challenge of finding
new customers? Do you like marketing?
Do you have ideas for expanding your
customer base?

Planning and record keeping

Can you enjoy “working with your
head” instead of your hands? Forget the
movie and TV image of the successful
executive with rolled-up sleeves *“work-
ing with the boys.” In real life, it rarely
happens that way. The business manager
who likes to keep his hands dirty often
finds his bank account clean.

People
Do you genuinely like people? Do you
develop good relationships with most of

| the people who work around you? The

more employees you have, the higher the
likelihood that you will find yourself
dealing with tough human-relations
problems.

Physical energy

Most studies of successful en-
trepreneurs pinpoint a high physical
energy level as an essential ingredient
in sustained business success.

And those are just a few of the most
important considerations.

If none of this talk scares you, maybe
it's time for you to take a flyer. However,
if the thought of facing up to these kinds
of problems causes your stomach to
tighten in little knots, maybe you ought
to pause and reflect on how nicely things

are going just as they are.
;1
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Test your electronics knowledge

By Sam Wilson

I. What is the approximate band-
width (in kilohertz) of an amplifier
that passes a 1,500kHz square wave
with a rise time of 0.002ms?

2. Amplifier B in Figure A is
suspected of being defective. The
capacitor is being used to bypass the
signal from A to C. Which of the
following is true?

A. It won’t work because the phase
of the output signal from A is wrong
for the input to C.

B. It will work if the capacitor can
pass the signal.

3. What is the name for the very
small beads that act like inductors?

Wilson is the electronics theory consultnt for ES&T.

4. What is the name of the amplifier
that uses a varactor diode for the
amplifying device?

5. In the Class A circuit of Figure B,
Rs is open. That will cause the
voltmeter to read

A. OV.

B. a higher-than-normal voltage.

6. What signal waveshape would you
expect to scope at the output of the
differentiating circuit in Figure C?
The input is a pure sine wave.

7. Crystals are identified by their type
of cut. An example is the Y-cut. It
has a positive temperature coeffi-
cient. Which type of crystal cut has
a low temperature coefficient?

8. Which type of microphone has an
electrostatic material with a perma-
nent static charge?

9. Bandwidth is the range of frequen-
cies between points where voltage is
down by 70.7%. It is also the range
of frequencies between points where
the power is down 50%. Which of
these represents —3dB?

10. The silicon diode to be connected
across the circuit in Figure D has a
maximum value rating of 50mA at
2V. How much current will flow
when the diode is connected into the
circuit in Figure D?

Answers are on page 47.

"
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Microprocessor Technology. Satellite Communications.
Robotics. Wherever you want to go in electronics...
start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.

Let us get you started today. Just call toli-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
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The CIE Microprocessor Trainer helps you to learn how circuits with
microprocessors function in computers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

c ' E World Headquarters

Cleveland Institute of Electronics, Inc.
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Measuring VCR tape tension

By Wayne Graham

One of the most important parameters
for proper, interchangeable video is
hold-back tape tension. Improper tape
tension has been demonstrated to cause
several problems that may be improper-
ly diagnosed as electronic problems.

Low tape tension may cause:

* intermittent video signal.

* increased video dropouts.

* intermittent control track and subse-
quent intermittent picture break up.

* tape guidance problems and subse-
quent tape-edge damage.

* skewing errors with video hooking.
® intermittent audio.

® tape destruction due to tape being
pulled by the rotating video drum.

High tape tension may cause:

* skewing errors with video hooking.
® premature video-head tip wear.

® tape-edge damage due to high tension
at tape guides.

¢ tape destruction due to stretching at
high stall tensions.

Improper tape tension is the most
probable cause of distorted and intermit-
tent video. Virtually every experienced
service technician knows the importance

Graham is general manager of Tentel.

There are two methods for measuring VCR
tape tension: the tenslon-measuring cassette
(to the left) and the in-line tape-tension meter
(to the right). The cassette pops into the VCR
like any other cassette and measures the
supply spindle torque, which is then
translated into a tape-tension readout. The
in-line meter is inserted at the inlet im-
pedance roller location.

of proper hold-back tape tension.

On VHS transports, there are only
two accepted methods of measuring this
hold-back tension: the back-tension

| cassette and the in-line tape-tension |

gauge. Only one of these methods, the
in-line tape-tension gauge, may be used
with any brand and model of VCR; the
other method, if not used carefully, can
give misleading readings and may ac-
tually cause a good machine to be set
up incorrectly.

Tension cassettes
For checking tension, tension cas-
settes appear to be the ideal solution.
They go into a VCR as easily as a cas-
sette, and they’re moderately priced.
The drawback is that they aren’t a
universal test tool. Purchasing one of

these tension cassettes from one VCR |

manufacturer (or supply house) will not
provide a gauge that will work on other
brands or even different models of the
same brand. Tension cassettes can only
measure the force exerted at the spin-
dle; they have no way of detecting any
tensions beyond the cassette housing.

| Because they can’t measure tensions at

| or near the entrance to the video drum,
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| they will provide different readings each

time the tape-path design differs in
various brands and even different
models of the same brand of VCR.

Tension cassettes are actually measur-
ing the hold-back torque exerted on the
supply reel by the supply-spindle
assembly. There is no standard for this
hold-back torque. The tape tension stan-
dard is specified at the inlet to the scan-
ning video drum.

Tension cassettes would be a good
way to measure tape tension if the

| number of tape guides, angle of wrap

around these guides and angle of wrap
around the erase head were the same for
all VCR brands and models. If these
parameters were standard, a given hold-
back torque would always result in the
same corresponding tape tension.
Unfortunately, VCRs with properly

| adjusted tape tension according to the

specification can peg a tension cassette
from another manufacturer and actual-
ly stall during its use. In fact, some
manufacturers produce and sell two dif-
ferent tension cassette models—one for
their old-style VCRs and one for their
new style. It’s important not to assume

| that any tension cassette will work in

any particular brand or model of VCR
unless that particular version of the ten-
sion cassette is referenced in the serv-
ice manual for the machine.

In-line tension gauges
The SMPTE (Society of Motion Pic-

| ture and Television Engineers) and EIAJ

(Electronic Industries Association of
Japan) standards provide specifications
for tape tension entering the video
drum, so you can obtain a universal
reading by measuring tape tension out
in the tape path. The in-line tape ten-
sion gauge (for example, the
Tentelometer) has three probes that slide
directly onto the video tape during the
normal play mode. Even the in-line
gauge can’t be inserted directly at the
inlet to the video drum, which is the
ideal point at which to measure tape ten-



sion. It can, however, be inserted at the
inlet impedance roller location, which
is upstream by a rotating guide (P2) and
the final non-rotating slant guide.
Bzcause these two guides are virtually
tte same on all VHS recorders, you can
compute the proper tape tension at their
entrance.

The correct tension at the inlet im-
pedance roller can be computed from
the formula for tape drag around a non-
rotating guide post:

T

oul/Tin = e”e

where

@ = the coefficient of friction of tape
against the guide

© = the wrap angle, expressed in ra-
dians (27 radians = 360°; thus, 45°
«/8 radians = 0.785 radians)

e = natural log 2.72 !
T, = high tension going away from
the guide

T,, = low tension going into the guide.

Don't let the formula scare you—all
it says is that when the tension at the in-
let to the video drum is the proper 31

| to 46 grams, the corresponding tension
| at the inlet impedance roller location is

23 to 35 grams. This specification can
be used on all VHS machines that have
a rotating guide next to the non-rotating
slant guide leading into the video drum.

Another benefit to this method is that,
because tension is being measured in the

tape path, not within the cassette, it's |

easy to check the performance of the
VCR’s tension servo system. The tension
servo system has been designed to main-
tain the back-tension relatively constant
throughout the diameter change during
the playing of a T120 tape. Without this
servo system, the tension would change
by more than a 3 to | ratio; thus a ten-
sion reading of 25 grams at the inlet im-
pedance roller with a full T120 supply
reel would have risen to more than 75

grams when it's empty at the end of a
2-hour movie.

This high tension would cause signifi-
cant video problems or videotape
destruction, and could lead to premature
head-wear problems. The tension
should remain within the 23 to 35 gram
range during this supply-reel diameter
change. This tension variation can easily
be measured with an in-line tape-tension
meter. The closer the tension is main-
tained to a nominal 30 grams, the bet-
ter the tension servo is designed and is
operating.

Although an in-line tape-tension
meter can be used on any VCR, do not
use a tension cassette on VCRs for
which it was not intended. If you do, you
will reset some properly operating
transports to be outside the correct ten-
sion specifications. Consult with the
factory service technicians if you are un-
sure of the application for tension
cassettes you already have. GGEY..
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The anatomy
of videotape

By Victor Meeldijk

M ore than a billion blank video tapes
have been sold since 1982, and the
average VCR owner rents five tapes per
month. Great figures, but what do you
really know about the tape itself? For
example, how do you properly handle
or store it? What is it made out of? This
article will answer those questions, plus
give you a little history about this very
popular piece of plastic.

A little history

In 1957, the first commercial
videotape, in open-reel format, was
Scotch #179, manufactured by the 3M
company. Today, the VCR market is
responsible for the sale of almost 400
million blank tapes a year, worth over
a billion dollars. Tapes are available
from a variety of manufacturers, but
JVC (Japan Victor Corporation), the in-
ventor of the VHS format, is the licenser
of the VHS logo and does all tests of
tapes that display the logo.

Videotape is a wafer-thin polyester
base (such as Dupont Mylar) coated
with a magnetic layer of oxide particles
mixed with a high-density synthetic glue
(binder). The coating also contains
polymers for strength; lubricants to
reduce friction and wear; surfactants to
aid in dispersing the particles during

| audiotapes in the late 1940s used iron

manufacturing; and a small, controlled |

amount of abrasive particles for head-
cleaning purposes.

The polyester base layer is coated
with an even layer of this mixture on one
side and an antistatic backing material

ﬁ;eid_ui_ls a; ;eliabililym-laimainabilily erEineering
manager at Diagnostic/Retrleval Systems, Oakland, NJ,

(sometimes called carbon black) on the
other side. The magnetic particles are
oriented in a specific direction and the
tape is polished to a mirror finish. A
typical 2-hour VHS tape is 206m (807
feet) long and has been slit to a width '
of 12.65mm (1/2 inch).

Various oxide material formulations
are used for different tape-recording
purposes. The first commercial

oxide particles. In the mid 1960s,
chromium dioxide, which has a higher
coercivity level (a higher magnetic
strength, enabling denser information |
recording), was used for digital com-
puter tapes. Today, iron (ferric) oxides,
chromium oxide or cobalt-doped ferric
oxide (for the new S-VHS tapes) are
used for videotapes. These various ox-
ide formulations are sold under such
trade names as Epitaxial (Maxell),
Super Avilyn (TDK), Dynamicron l
(Sony), Beridox (Fuji) and Dynarec
JVve).

The tape is housed in a case made of
injection-molded polystyrene resin or
high-impact ABS resin plastic. The
case, which incorporates precision-
made tape guides and pins and a tape
pad to maintain optimum tape tension
(to prevent tape slack), is treated to
resist static electrical charges.

In addition to the tape differences for
various tape grades and from different
manufacturers, there are differences in
the tape-case construction. Photo 1
shows three cases, all with the top re-
moved. The top one is an extra-high-
grade tape, the middle is a high-grade

tape and the bottom is a standard tape.
Note that some rollers have seams, and |
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pins can be either metal or plastic.

Videotapes come in a variety of
grades including standard, high-grade
and X-high grade, professional, etc.
Numerous video and consumer
magazines periodically test and report
on various manufacturers’ tape perform-
ances. These reports indicate that,
overall, tape quality has improved over
the past several years. In fact, one
manufacturer indicates that today’s stan-
dard tape is better than the high-grade
tape of two years ago. Actual differences
between tape grades are shown in Table
1, which compares specifications for
standard, HGX, HI-FI Gold and profes-
sional tape. The dashes indicate no dif-
ference from the standard tape specifica-
tion. Looking at the table, you can see
that only the video signal-to-noise ratio
(S/N), chroma S/N and dropout rate are
different for the various grades. Use
Table 2 for the definition of the tape
specifications.

Dropouts are specified for different
tape sections. No dropout rate is
specified for the first half minute or the
last one minute of tape. The second
minute and the next-to-last minute are
rated at twice the dropout rate-of the rest
of the tape. Stress at the beginning and
end of the tape is greater than elsewhere
on the tape, and this stress will cause
some oxide shedding and stress
demagnetization of the magnetic par-
ticles in those portions of the tape.
These stresses, caused by the tape pass-
ing through the tape-transport
mechanism, lead to decreasing tape per-
formance after numerous record/play
cycles. The dropout figure listed in the
table shows the dropouts per minute of



the main section of the tape (116.5
minutes).

In actual use, most tape dropouts are
not visible because a delay line in the
VCR uses the previous horizontal scan
line to fill in lost information. When
dropouts do occur, they can be due to
tape imperfections, dirty recorder heads
or dirt or loose oxide particles on the
tape. Figure | shows a severe dropout;
Figure 2 shows the videotape. The tape
scratches are a result of the tape being
subjected to numerous record/play
cycles. You can check tape performance
with professional tape cleaners and
dropout counters. (For example, RTI
Video Products, Lincoln, IL, and
Asaca/Shibasoku Corporation of
America in Los Angeles both offer these
devices.)

You may have noticed that a new tape
seems to improve after the first use. This
improvement occurs because playing the
tape removes loose oxide particles,
which are caused by the manufacturing
process.

S-VHS tapes

The new S-VHS tape uses a new for-
mulation of ferric oxide that has smaller
magnetic particles, which makes it
possible to store more information on
a given portion of tape. It also has a
higher coercivity level (which relates to
the energy needed to store and retrieve
data on the tape) that enhances the
image-retaining capacity of the tape.
The greater information storage allows
the tape to record more than 400 lines
of horizontal resolution for a sharper
picture (as compared to broadcast 330

Main ariticle continued on page 26.

PLASTIC
PIN

The tape on the top is extra-high grade. The tapes in the middle
and on the bottom are, respectively, high grade and standard.

Figure 1. Most tape dropouts are not visible in actual use because a delay line in the VCR
uses the previous horizontal scan line to fill in lost information. However, a severe dropout,
such as the one shown here, will be visible.

Figure 2. Repeated record/play cycles can cause tape scratches, which can result in dropouts.
The scratches on this tape (visible in the center of the tape) caused the severe dropouts
shown in Figure 1.
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1. At a minimum, the temperature and
humidity should be controlled within the
limits of 70°F plus or minus 5% and a
relative humidity of 50% plus or minus
20%. For archival storage, it is recom-
mended that the relative humidity be kept

at 45% or lower and the temperature
below 70°F.

2. Store tapes in their jackets and enclose
them in a sealed bag or place the tapes
in fully closed boxes or closed drawers
to eliminate degradation caused by dust

VIDEO
HEAD

VUV J YU JIJIUYvU

SPACING LOSS
NECESSARY
FOR COLOR

DROPOUT
0.032 MILS

R B

CIGARETTE COTTON
ASH FBER
0.3 MILS 6 MILS

ALCOHOL
RESIDUE
1.3 MILS

FINGER PRINT 0.62 MILS

] OXIDE LAYER 0.23 MILS

1-INCH VIDEOTAPE TOTAL CALIPER 1.18 MILS

Figure 3. Compared to the size of the videotape itself (1.18 mils), debris, such &s a human
hair (3 mils), is large enough to cause severe problems. (Courtesy of 3M.)

Videotape s'rordge guidelines

and dirt and other contaminants
(reference Figure 3).

3. Cassettes should be stored on end (to
be supported by the hub), not flat, to pre-
vent a section of tape from sagging and
possibly damaging the edge of the tape.
4. The air to this area should be filtered.
It is recommended that at a minimum,
the filtration used must at least meet the
efficiency rating of 90% based on the Na-
tional Bureau of Standards Dust Spot Ef-
ficiency Test-Atmospheric Dust.

The airflow system should be designed

to maintain a positive pressure. This
prevents dust particles from floating into
the room from other locations. In addi-
tion, the duct work sizes and placement
leading to this area should allow the
necessary amount of air flow to maintain
the proper temperature and humidity con-
trol. Air velocities should not be at a level
high enough to blow settled dust and
debris around the room.
5. When tapes are removed from the
storage library, the containers should be
inspected for accumulation of dust or
debris and wiped clean, if necessary,
before being taken to the operations area.
6. The storage environment must be con-
trolled, but it should be pointed out that
most tapes are designed to withstand
relatively short periods of extreme en-
vironments, such as those encountered
during shipment (—34°C to +65°C).

speclfication

leader/trailer
(LT) length

LT tape thickness

LT material

LT transparency
splicing tape length
splicing tape thickness
splicing gap

splicing force
clamping force on

leader (trailer)
tape and reel

Hi-Fi

HGX Gold professional

‘Table 1
Comparison of tape-grade speécifications
standard
1704+ 20mm
40+ 5 -25um

polyester film
more than 50%
12.7mm

less than 33um
less than 70um

more than 3kg

more than 3kg
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specification
Tape specifications:

total thickness
width

width fluctuation
Iéngth (T-120)
breaking strength

yield strength
(for 5% elongation)

residual elongation

electrical resistivity
(coating side)

transparency
video output
optimum recording current

video S/N

Table 1 continued HIFi

standard HGX Gold professional

20 (+1/-2)um — o il
12.65+ .01mm — —_ —
less than 6um — — —
246 (+3/-0)m — - —

more than 3kg — — —_

more than 1.8kg — — o

less than 0.2% — - =

less than 10"Q /sq in. — —_ .l
less than 0.1% - = ==
more than -1db - —_ 1]
+10% e — ==

more than
+1db

more than
+1db

more than
0db

more than
-1db

u
i £
O
E
1 =
{1 Q
s <<

: Your Ticket To

SUCCESS!

! Over 25,000 technicians have gained admit-
l tance worldwide as certified professionals. |
I Let your ticket start opening doors for you.l

ISCET offers Journeyman certification in
Consumer Electronics, Industrial, Medical,
I Communications, MATYV, Radar, Computer,l
| and Video. For more information, contact |
| the International Society of Certified Elec-
tronics Technicians, 2708 West Berry St., I
| Fort Worth, TX 76109 + (817) 921-9101 |

| Name___ PO ||

| Address . S I

| City AR R =T - |

| State _ P 5 4|

| Send material about ISCET and I
becoming certified. I
Send one ""Study Guide for the

I Associate Level CET Test!” Enclosed I

is $5 (+ $1 postage).

Audio Tape Deck Repair
Made Easy.

Learn how to repair mechanisms of over
20 Sony home audio tape decks. Our

Sony transports, from the
You're taken inside the

of operation, and disassembly

easy-to-follow video explores three
simplest to the more complex.

mechanism to study each mode

lprocedures too. Just 30-minutes in
length, the video gives you the inside
track on Sony audio tape deck repair.

SONY.

© 1988 Sony Corporation of Amefica p
Service Company

Sony i1s a trademark of Sony Corp

(] YES, please send me a copy of the Audio Tape Deck Mechanisms Repair
video. I've enclosed $20.00" plus $3.00 to cover shipping and handling.
D Please send me more information about Sony’s videotape library.

) _ NAME
When ordering, retum this form
with check payable to COMPANY
Sony Service Co.
Natlonal Parts Div. ACDRESS
8281 NW 107th Ter. oy
Kansas City, MO 64153 "
Attn: Publications Dept. STATE ZIP

Format:  BETA[] VHS[]

‘INCLUDE APPLICABLE SALES TAX OR A COMPLETED RESALE CERTIFICATE

Circle (20) on Reply Card
February 1989 Electronic Servicing & Technology 23



Table 1 continued

HiFi

specification standard HGX Gold professional

chroma output +2db — — =

dropout (times/minute) less than — less than less than
50 35 35

chroma S/N more than more than more than more than
0db +1db +0.5db 0db

operating bias +10% = = Pt

sensitivity +2db = = —

frequency response +2db — N -

output level @1kHz within 2 — - —_

VARIATION @7kHz within 2

(db VU)

audio S/N more than — — -
-1db

erasibility more than g = =
65db

print-through more than — — -
45db

head wear after less than - - ==

50 plays 6um
playback level reduction video signal less than 3db — —_ -

chrominance signal less than 3db
audio signal less than 3db

pause (after 60 minutes) no trouble - —_— —
runnability (check head no trouble — = -
and video quality after
100 plays)
high temperature storage no trouble - — -

(60°C, 24 hours)

high temp. and humidity no trouble - -— —
(40°C, 80% RH, 24 hours)

low temperature storage no trouble — — 5
(-10°C, 24 hours)

temperature cycling no trouble —_ - —
(40°C for 16 hours
-10°C for 8 hours)

drop test no cracks, scratches or case — — —
(from 30cm to disconnections
wooden board)
20mm THICK
3 AXES

vibration no mechanical problems or loose — - —
7Hz @ 3mm amplitude screws
30 minutes all three
axes

e ———
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Videotape
handling
guidlines

1. Never open the cassette, touch the tape
or pull the tape from the cartridge.

2. Keep tapes out of direct sunlight and
away from heat and high humidity
(storage at 25° C is preferred). The case
plastic will soften at more than 100°F and
will melt at 160°F. Car temperatures in
summer easily reach over 100°F.

3. The tapes and cassettes should be kept
in their containers when they aren’t be-
ing used.

4. To avoid inadvertent contamination of
both the tapes and machines, smoking,
eating and drinking should bg restricted
to certain areas and preferably out of the
recording locations.

5. Avoid abrupt changes in tape
temperature; and allow a tape to warm
up or cool down to room ambient (25°C)
before use.

6. Keep tapes away from magnetic fields

such as amplifiers, TVs and
loudspeakers. A magnetic field of 300 to
400 ocrsteds will erase a tape. These are
high levels; for example, the earth’s
magnetic field is approximately 06
oersteds and the field of an electric hand
drill under full load is about 10 oersteds
at the drill-case surface. Permanent
magnets can have a field intensity of
1,500 oersteds at their pole tips, but at
a distance of just 3 inches, the field
strength will decrease to less than 50
oersteds.

7. Slack tape may jam the VCR. If the
tape is slack, wind tape gently until tight.
(To tighten slack, hold the cassette with
the lid facing up and the bottom of the
cassette toward you. Gently rotate the left
tape reel counter-clockwise and the right
tape reel clockwise.).

8. To prevent tape stretching, before
storage fast forward the tape to the end
and then rewind it.

9. Most dropouts occur at the beginning
of the tape. For optimum recording, wind
the tape for 10 to 15 seconds at the begin-
ning before the start of any recording.

10. To prevent erasure of tapes, remove
the tab on the back of the cassette. To
allow the tape to be recorded again, cover
the tab hole with cellophane tape.

11. Do not cover the tapes with big labels,
which may prevent the tape from running
properly.

12. Do not wipe the cassette shell with
alcohol or benzene, which will melt or
distort the cassette case and damage the

tape.

13. To ensure that tapes are properly
wound and to prevent noise due to
magnetic transfer from one layer to
another, forward (play mode) and rewind
tapes all the way through every six
months.

14. The cardboard debris from ripping
open the master shipping cartons is a
common source of debris. This unpack-
ing should be done outside the VCR
operating area.

Instrumentation.
Gover to Gover.

\LS. INSTRUMENT RENTALS, INC._

PRODUCT GUIDE
1989/%0

13

800-824-2873

RENT-LEASE-PURCHASE

With the new 1989/90 Product Guide from U.S. Instrument Rentals that's exactly
what you get. This hardbound guide is packed with over 5000 products from more
than 170 major manufacturers. Browse through our comprehensive product sec-
tions—analyzers, counters, oscilloscopes, microprocessor development systems,
computer products, power sources, generators, telecommunications products—
and more!

The detailed product descriptions, product photos, and unbiased, thorough product
comparison charts help speed your product decisions, and provide you with a
valuable reference tool you'll come to rely on. We're sure you'll find this to be the
most complete, authoritative guide to instrumentation available.

Call or write for your free copy, and let our 1989/90 Product Guide begin working
for you

Detailed

Product
Descriptions

Unhi q

Manufacturer's
Comparison

Product
Specification
Charts

Generators Telecommunicellony
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e . with Charts
Hrepoa & Photos
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United States Instrument Rentals, Inc.

AUS. Leasing Company

2988 Campus Drive

San Mateo CA 94403
00-824-287-
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Audio frequency response: A measure of
the range of frequency reproduced by the
tape and machine within +3db (output
level at 1kHz).

Audio S/N (signal-to-noise): Refers to the
background hiss in the sound.

Audio uniformity: Ability of a tape to
reprogduce a steady-state tone of {kHz
recorded at a constant amplitude. for three
minutes on both stereo channels. Right-
channel problems may be related to poor
tape slitting while left-channel problems
may be related to poor magnetic tape
coating. This does not apply to hi-fi
sound, which is not recorded on outer
tape tracks,

Chroma: The quality of color that com-
bines hue and saturation.

Chroma noise: Splotches and other forms
of unevenness in a uniform field of color.

Chroma S/N ratio: An accuracy of color
measurement. Chroma AM S/N is a
measurement of color intensity of a single
field. Chroma PM S/N variation is the
hue or shade of a single color field.

Coercivity: The degree to which a
magnetic tape can be magnetized. The
greater the tape coercivity, the higher the
recording density can be,

Dropout: Loss of a portion of audio/video
signal, commonly caused by dirt or a lack
of oxide particles on a portion of the
videotape.

Dispersion: The consistency between bat-

Definitions

ches of tape. This is the difference be-
tween the best and worst video S/N
measured for each sample of tape and in-
dicates the variation in quality among
tapes from different production batches.

FM loss: Measure of image
dyllness/noisiness with a large number
of playbacks of the same tape.

Frequency response: Picture sharpness.

Initial dropout count: Dropouts per
minute on a new, unused tape.

Noise: Any unwanted signal present in
the total signal, one signal interfering
with another.

Oxide’ The metallic compound coated
onto the base film that can be magnetized
to encode and then reproduce a given
electronic signal.

Print-through: The information
(magnetic field) contained on one layer
of tape reacting with other tape layers,
causing a weak recording on the adjacent
layers.

Sensitivity: A measure of how much of
the original sound the videotape is
capable of reproducing. The higher the
sensitivity, the more accurately sounds
are reproduced.

Signal retention: The ability of the tape
to retain signal levels with repeated
playback.

T-120: Refers to the cartridge style used
in 8 VHS machine with 120 minutes of

record/playback time when used in a
2-hour mode.

Tape dropouts: These defects cause brief
bursts of video noise on playback. Short-
duration dropouts are often mistaken for
noise. Dropouts are caused by tape im-
perfections, which cause an absent or
lowered amplitude video signal.
Dropouts of 15us or more show up as
horizontal white or black streaks in the
picture. Higher dropouts occur near the
beginning and end of the tape due to
higher mechanical stresses at these
points. Tape quality has improved in
dropout reduction—in tests done in 1982,
nearly half of the tapes evaluated had
more than 30 dropouts per minute. Tests
in 1987 show that dropouts have been
reduced to 10 per minute.

VCR: Video cassette recorder.

VHS: Video home system. Refers to a
1/2-inch recording format that utilizes an
M-wrap method of presentirig videotape
to the heads.

Video frequency response: Relates to pic-
ture detail and resolution. The higher the
frequency response, the more detail you
can expect to see (dependent upon the
capability of the VCR being used).

Video S/N ratio: The amount of electrical
signal produced by the tape compared to
the original signal (i.e., picture graininess
and snow). A high S/N tape reproduces
black and white clearly with lots of
shades of gray: A low video S/N results
in a picture with blurry outlines appear-
ing flat.

Main article continued from page 21.
lines or a standard VCR 230 horizontal
lines). A special hole in the S-VHS car-

tridge allows the S-VHS recorder to |
sense whether an S-VHS cassette or a |

standard cassette is used, thus turning
on the S-VHS circuitry. S-VHS cassettes
can be used in a standard VHS
machine, but because the coercivity is
higher (900-950 oersteds vs. 700-740
oersteds for a regular tape), a stronger
magnetic field is required to put infor-
mation on the tape. Because a standard
recorder is not designed to provide an
optimum signal for this coercivity level,
actual video performance will be less
than if a good, high-grade tape is used.
Recorded S-VHS-mode tapes are not
playable on a standard recorder because
differences exist in the way the S-VHS

machine records data on the tape com-
pared to a standard machine.

How long will the tapes last?

Videotape will last a long time if it
is properly cared for. It is not known at
this point, however, whether a tape will
ldst 25, 50, 75 or 100 years. (However,
to prevent noise caused by magnetic
transfer from one layer to another, tapes
should be forwarded in play mode and

| rewound every six months).

The Museum of Broadcasting, which
wants to preserve recordings for 500 to

| 1,000 years, is using a grant from Sony
| to transfer their television recordings in-

to a digital tape format. The digital tape
uses hardier magnetic particles and
creates clearer copies, recording a
digital signal from which the original
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program can be precisely recovered.
Quality name-brand tapes should be
good for 1,000 plays or several hundred
erase and record cycles. High-grade or
premium tapes can be recorded as many
as 500 times without showing signs of
wear, provided the VCR is in proper
condition and has had periodic cleaning.
Tape life and performance is related
to the handling and storage of the tape
cassette. Tables 3 and 4 are tape-
handling and storage guidelines that
should be followed to insure the best
performance of videotapes.
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Editor’s note: Periodically, ES&T |
features books dealing with subjects of |
interest to our readers. Please direct in-
quiries and orders to the publishers.

Principles of Electronics,
by Barry Dowding; Prentice Hall;
509 pages; $69.

This intermediate-level text requires |
no previous experience with the material
covered, but a familiarity with the basic
principles of electricity and electric cir-
cuits is recommended. The book devel-
ops, from first principles, an under-
standing of the properties, performance
and operating capabilities of an exten- |
sive range of modern analog and digital
devices, circuits and subsystems.

Prentice Hall, Route 9W, Englewood Cliffs, NJ
07632, 201-767-5937. ‘

Fiber Optic Communications, 2nd
ed.; by Joseph C. Palais; Prentice
Hall; 291 pages.

This book introduces the design,
operation and capabilities of fiber
communications systems. No previous
experience in fiber optics or optic
communications is assumed; appro-
priate background material on optics,
electronics and communications is
explained as needed. Theoretical and
mathematical results are described in
physical terms and extensive figures and
tables are used to make these results
readily useable. Also, block diagrams
are presented at the outset of the book,
identifying the components of fiber |
systems.

Prentice Hall, Route 9W, Englewood Cliffs, NJ
07632; 201-767-5937.

Professional Service Management,
by William Joseph Lynott; Lynco
Publications; $25.95 paperback,
$34.95 hard cover.

This book, previously a best-seller in
hard cover, is now available in paper-
back and can be ordered directly from
the publisher. The book covers several
management topics, including produc-
tivity, marketing, customer relations,
contracts and service rates.

Lynco Publications, 614 N. Easton Road, Suite
200, Glenside, PA 19038, 215-886-3646.

Data Communications Testing and
Troubleshooting, by Gilbert Held;
Howard W. Sams; 240 pages; $29.95.
This comprehensive guide discusses
the operation and applications of more

than ten test instruments in a data com-
munications network, including digital
and analog instruments, modems and
multiplexers. Written as a tutorial for
technicians, network analysts, engineers
and technical control center personnel,

| the book offers the foundation for

understanding, performing, testing and
troubleshooting data communications
equipment and transmission facilities.

Howard H. Sams & Company, 4300 W. 62nd St ,
Indianapolis, Indiana 46268, 800-428-SAMS.

Complete Guide to RS-232 and

| Parallel Connections, A Step-By-

Step Approach to Connecting
Computers, Printers, Terminals,
and Modems; by Martin D. Seyer;
Prentice Hall; 617 pages.

This comprehensive guide presents a
unique approach to connecting com-
puters and peripherals. Tutorial modules
have been designed to illustrate almost
any possible connection performed with
serial and parallel interface. A review
of more than 300 devices has been in-
cluded in the appendices to assist the
reader.

Prentice Hall, Route 9W, Englewood Cliffs, NJ
07632; 201-767-5937.

Experiments in CMOS Technology;
by Dave Prochnow and D.J.
Branning; TAB Books; 256 pages;
$16.60 paperback, $24.95 hardbound.

Recent advances in Complementary
Metal Oxide Semiconductor (CMOS)
technology are discussed in this volume,
part of TAB’s Advanced Technology
Series. The book provides several
challenging projects, each complete
with a schematic diagram. parts list and
PCB template, when applicable.
Detailed appendices, a glossary, a
bibliography and an index are also
included.

TAB Books, Blue Ridge Summit, PA 17294-0850;
717-194-2191

Linear Circuit Analysis; by S.
Madhu; Prentice Hall; 833 pages.
This text presents a rigorous treatment
of the methods of circuit analysis and
their applications. Included are an ap-
pendix on SPICE; exercises, worked
examples; coverage of two ports,
magnetic circuits and three phase cir-
cuits; and methodical development of all
topics.
Prentice Hall, Route 9W, Englewood Cliffs, NJ

07632; 201-767-5937. Es"
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High-definition tuner/ampilifiers

Nakamichi America Corporation and
Nakamichi Canada have introduced two |
high-definition tuner/amplifiers — the
TA-3A and TA-2A — that feature |
STASIS output circuitry and unified
system remote control. Both units pro-
vide remote operation of a Nakamichi
CD player and a Nakamichi cassette
deck as well as armchair control of
system power, volume and muting, plus
station, band and source selection. In
addition, the TA-3A will operate a sec-
ond cassette deck and permit remote
control of azimuth on decks with an
azimuth-control feature. Both use a
motor-driven. audiophile-quality poten-
tiometer to ensure continuous control
and avoid noise and distortion.

The 75W/channel TA-3A is designed
to be the focal point of a complete
audio/video (A-V) home-entertainment
system. It accesses three external A-V
sources (video 1, video 2 and
tape-2/VCR) and three audio-only
sources (CD. phono and tape 1), as well
as its own AM/FM stereo tuner. Pre-
out/main-in jacks enable the user to con-
nect a surround-sound processor, a
powered subwoofer or other audio
signal-processing equipment at the ideal
point in the signal path. A video output
is provided to drive a viewing monitor.
Independent listen and record-out selec-
tors permit viewing and listening to one
source while copying another. The
record-out selector is wired to permit A-
V recording from either video source to
the tape-2/VCR output as well as two-

way audio dubbing between the tape 1
and the tape 2/VCR equipment. Both the

| video monitor and the VCR record out-

puts are buffered by discrete three-stage
wideband video amplifiers.

The 50W/channel TA-2A high-
definition tuner/amplifier accesses three
external high-level audio inputs (CD,
tape and video) and provides a precise-
ly equalized moving-magnet phono pre-
amp with built-in subsonic filter. In-
dependent listen and record-out selec-
tors permit listening to one program
while recording another, and pre-
out/main-in connectors accommodate
external audio-processing equipment at
the proper point in the signal path.

Both tuner/amplifiers feature a sen-
sitive,
stereo tuner with 10 station presets and
a choice of manual or auto-seek tuning.

The TA-3A and TA-2A use a STASIS
output configuration that is radically dif-
ferent from the power stage used in con-
ventional receivers. A STASIS amplifier
neither requires nor uses global feed-
back to reduce distortion. As a result,
it is inherently stable with every
loudspeaker and its output impedance
is uniform with frequency. The result of
the STASIS topology is an amplifier that

tional power amplifier uses a global
feedback loop (marked NFB) from the
final output transistor to the negative ter-
minal of the input amplifier. The NFB
loop serves to reduce distortion but
causes problems in maintaining
amplifier stability. In order to reduce the
risk of instability when the amplifier
drives a complex load such as a
loudspeaker, an output coil must be in-
terposed between the amplifier and the
load. The coil causes the output im-

| pedance to rise with frequency. This. in
| turn, affects the amplifier’s ability to

quartz-synthesized AM/FM |

|

can drive “difficult” loudspeakers and |

will play louder and cleaner than many
amplifiers rated to deliver much more
power.

Figures | and 2 compare STASIS
topology with the circuitry used in a
conventional amplifier. The conven-

control the loudspeaker and may cause
non-uniform frequency response when
a “real-world™ speaker is driven. The
output impedance of a conventional
amplifier is low until about 3,000Hz,
when it increases sharply. The uniform
output impedance provided by the
STASIS design is a key factor in main-
taining tonal accuracy and musical
clarity.

In the STASIS configuration, two
amplifiers drive the speaker. One, the
STASIS amplifier, is a low-distortion,
low output-impedance amplifier with
relatively modest current capability. The
other amplifier consists of complemen-
tary positive and negative high-
impedance, high-current current-mirror
bootstraps. Because of the impedance
difference, the low-impedance amplifier

| determines the voltage across the load

while the high-impedance bootstraps

supply the muscle. es“

POSITIVE
CURRENT-MIRROR
BOOTSTRAP

INPUT

VOLTAGE
AMPLIFIER STASIS
AMPLIFIER

NEGATIVE
CURRENT-MIRROR

BOOTSTRAP

LOAD

POSITIVE SUPPLY RAIL

OUTPUT COIL
OUTPUT

NEGATIVE SUPPLY RAIL
NFB

Figure 1. In the STASIS configuration, two amplifiers drive the
speaker. The STASIS amplifier is a low-distortion, low output-
Impedance amplifier with relatively modest current capabillity.
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Figure 2. The conventional power amplifier uses a global feedback
loop (marked NFB) from the final output transistor to the negative
terminal of the input amplifier.
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Solution:
NTSC Video Analyzing
System and the SC61 DISC
Waveform Analyzer. Crmoma

From VC63

Isolate the faulty stage in three easy steps with the VA62
Video Analyzing System and signal injection.

Load a standard test tape into the VCR and press play. Set the VA62 to generate the CROSS HATCH
pattern.

:.‘ Inject the FM luminance signal from the VC63
into points 39and 40. In a typical IC the
preamp and head-switcher are in the same IC.

y ‘, Inject a 0.3 VPP composite video signal into
point 48 from the DRIVE OUTPUT of the
VAB2.

Results:
The cross hatch pattern pops onto the
screen. This shows you the video circuits
following the FM detector function

Result:
Noisy picture. This shows you are
injecting before the fault.

properly and the problem lies toward the Analysis:
heads. You've used the VAB2 to narrow the problem
o down to the preamp and head-switcher |C.

¥ Inject an FM luminance signal at point 45.
This signal is generated from the VC63 Test
Accessory

Result:
The cross hatch pattern again pops onto
the screen. This shows you all of the
circuits past point 45are working
including the FM detector.
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Profit With The Ultimate Troubleshooting Team.

The SC61 Waveform Analyzer isolates the faulty component.
Just connect the probe and push the buttons.

Now use the SC61 to help decide if the IC needs to be replaced or if the problem lies in an

outboard circuit.

0 Check the B + supply. Connect the probe to
pin 2. Press the DC volts button. Read the DC
voltage on the readout.

Result:
The readout shows 12.35 volts DC. The
waveform is also clean showing you the
supply isn’t the problem.

O Check the 30 Hz switching pulse. Connect the
probe to pin43. Press the voltage peak-to-
peak (VPP) button. Read VPP on the readout.
Press the FREQUENCY button. Read the
frequency on the readout.

Result:
The readout shows the VPP of the servo
pulse to be 4.9. The readout shows the
frequency to be 29.9 Hz. The waveform is
within tolerance.

Analysis:
The SC61 has shown that the IC's outboard
circuits are working.

Conclusion:
Replace the preamp and head-switcher IC.

SIMPLIFIED PREAMP & HEAD-SWITCHER IC

From SC61
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Turn a 2 hour job
into a 20 minute job
with the SC61
Waveform Analyzer

SC61 Waveform Analyze. $3,295 Patented
S and the VA62
VAG62 Universal Video Analyzer $3,495 Patented

VC63 VCR Test Accessory ~ $495 Universal Video
NT64 NTSC Pattern Generator ~ $495 Analyzer!

Call For More Information

On Other Timesaving TV, VCR, And MTS
Troubleshooting Applications!

1-800-843-3338

In Canada Call 1-800-851-8866

PRICING NOTE: All prices shown are U.S. dollars. Canada must add applicable Duty, SENCORE ' R
Freight, and F.S.T. Prices and specifications subject to change without notice.
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(1) 2.6v0-0 smSecs/D (v) O A (3) 2:3vp-p 5mSece/DN (V) O Ak (OFL

e o e

(2) 150mvp-p smsec/Ow (v) Of A @ 200mVp-p SmSec/Div O AX @ 250mVg-p SmSec/Dw (V) O Ax  (10) 170mVo-p 20xSec/Div (H) @1) 400mvp-p SmSec/Dw (V)

asy.
Manufacturers’
schematics

RCA/GE CTC145/146 SIGNAL SCHEMATIC

Vio-p 5mSece/Div (V) OF Aix @ 100mVp-p 20uSec/Dwv (W) @ 250mVp-p SmSec/Div (V) O Ar

(8) 40mvo-p smSec/0iv O Ax

@ 1.4Vp-p 20uSec/Dv (M)

Product safety should be considered when
component replacement is made in any area
of a receiver. Components marked with a !
designate sites where safety is of special
significance. It is recommended that only ex-
act cataloged parts be used for replacement
of these components. A lightning bolt

mnuhcturm
schlm:hcs

RCA/GE CTC145/146
SIGNAL SCHEMATIC

designates the presence of uninsulated,
dangerous voltage.

Use of substitute replacement parts that do
not have the same safety characteristics as
recommended in factory service information
may create shock, fire, excessive x-radiation

or other hazards. This schematic is for the
use of qualified technicians only. This instru-
ment contains no user-serviceable parts.

The other portions of this schematic may be
found on other Profax pages.
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Product safety should be considered when
component replacement is made in any area
of an electronics product. A star next to a
component symbol number designates com-
ponents in which safety is of special
significance. It is recommended that only ex-
act cataloged parts be used for replacement
of these components. Use of substitute
replacement parts that do not have the same

asr..
Manufacturers’
schematics

ZENITH CM-140/B-2(G)

safety characteristics as recommended in fac-
tory service information may create shock,
fire, excessive x-radiation or other hazards.

This schematic is for the use of qualified
technicians only. This instrument contains no
user-serviceable parts.

The other portions of this schematic may be

MAIN SCHEMATIC DIAGRAM

found on other Profax pages.

Use of substitute replacement parts that do
not have the same safety characteristics as
recommended in factory service information
may create shock, fire, excessive x-radiation
or other hazards.

ZENITH CM-140/B-2(G) T

Product safety should be considered when component replacement
is made in any area of an electronics product. A star next to a com-
ponent symbol number designates components in which safety is
of special signlificance. It is recommended that only exact cataloged
parts be used for replacement of these components. Use of substitute
replacement parts that do not have the same safety characteristics
as recommended in factory service information may create shock,
fire, excessive x-radiation or other hazards.

Use of substitute replacement parts that do not have the same safe-
ty characteristics as recommended in factory service information may
create shock, fire, excessive x-radiation or other hazards.

This schematic is for the use of qualified technicians only. This in-
strument contains no user-serviceable parts.

February 1989
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CM-140/B-2(G)
chassis
color TV
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ON-SCREEN DISPLAY The other portions of this schematic may be found on other Profax
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ZENITH CM-140/B-2(G) ZENITH CM-140/B-2(G) MAIN SCHEMATIC DIAGRAM

CRT/ON-SCREEN DISPLAY SCHEMATIC DIAGRAM

ﬁ"_g» TO 3T8 ON MAIN MODULE

TO TX3204 ON MAIN MODULE

TO 3S3 ON MAIN MODULE

Product safety should be considered when
component replacement is made in any area
of an electronics product. A star next to a
component symbol number designates com-
ponents in which safety is of special
significance. It is recommended that only ex-
act cataloged parts be used for replacement
of these components. Use of, substitute
replacement parts that do not have the same

safety characteristics as recommended in fac-
tory service information may create shock,
fire, excessive x-radiation or other hazards.

This schematic is for the use of qualified
technicians only. This instrument contains no
user-serviceable parts.

The other portions of this schematic may be

found on other Profax pages.

Use of substitute replacement parts that do
not have the same safety characteristics as
recommended in factory service information
may create shock, fire, excessive x-radiation
or other hazards.
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Literature

Troubleshooting system brochure
Huntron is offering a brochure on its
Tracker S100DS, a computer-controlled,
digital storage troubleshooting system.
The system provides signature storage
and an easy-to-use user interface.
Circle (130) on Reply Card

Soldering stations brochure

A brochure available from Hexacon
Electric features the company’s line of
soldering stations, the Therm-O-Trac
and Select-O-Trac. The brochure
outlines the critical areas of high
reliability soldering station performance
and describes the features of ten
stations.

Circle (131) on Reply Card

Soldering brochure
Hexacon Electric has published a
brochure describing the Soldermaster
and Micro-Stedi series soldering sta-
tions, irons and tips specially designed
for desoldering and reworking surface-
mount circuitry. An experimental kit of-
fered by the company is also outlined.

Circle (132) on Reply Card

Portable oscilloscope guide

“The Tek 2200 Series Affordable Por-
tables: How to choose an oscilloscope,”
a brochure available from Tekrronix,
provides strict guidelines for selecting
a portable oscilloscope. The 12-page
guide discusses bandwidth, vertical
channels and sensitivity, sweep speeds,

triggering features and more.

Circle (133) on Reply Card

Product catalog

P.K. Neuses has released its 32-page
1988-89 Product Catalog. The catalog
introduces the Interconnect Installation
service tool kit and provides informa-
tion on a product line that ranges from
cable tools to relay adjusting to test
equipment.

Circle (134) on Reply Card

Data sheet

Deltron has released a data sheet that
details the Powermedic Transient
Voltage surge suppressors. The form in-
cludes features and electrical specifica-
tions for 4- and 6-outlet versions. The
data sheet is ideal for retail and technical
purposes.

Circle (135) on Reply Card

est.

MINI-SIZE,

HiGH

LIABILITY,

AT
YOUR

So Compact, it nestles in the palm of
your hand. . .So Rugged, it’s ideal for
tough field use. .and So Accurate, it
measures to within 1.2% +5 digit
readings. By all means, use the
model 611 in tight, dark. restricted
areas. It's designed with advanced,
high reliabifity LS| circuitry and fea-
tures a Data Hold function to enable

GERTIPS

20A/200A, 3% Digit Reads

t,$89% usr

easy, stable readouts in cramped
areas. Maximum range is 200 Amps
and resolution is 10mA. Jaw openin%
is just shy of T”. Complete with easily
replaceable “button’ cell batteries,
carrying case and test leads. One
year warranty. An absolutely *Best-
Buy” for every application!

Send For New 1989 Catalog

Send For Complete Data On All Of Our Clamp Meters. ..

Model 615
300 Amp Bar Graph
Clamp Meter with Digital
indicator; high speed
sampling; aute/manual range.
" $99 %5

CARLO GAVAZZI
Instruments _____

Model 2220

1000 Amp Digital Clamp
Meter. Autorange; continuity
beeper; measures Temp;

-
@', does diode testing.
A 3189 st

CG Instruments Corp.

434 Windsor Park Drive, Dayton, OH 45459
Tel: (573) 434-6952 ¢ FAX: 513-434-7643

Circle (10) on Reply Card
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Symcu re Symptoms and cures compiled from field reports of recurring troubles
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RCA model GER678S, CTC109 chassis
+ Photofact 1952-1

REPLACE
#

U701

CHROMA-

26

LUMINANCE R

IC

CONTRAST

Symptom: Excessive contrast, cannot adjust contrast.
Cure: Check contrast control circuit and, it OK, replace chroma-

luminance IC (U701).

% osENEN0EssEsescccsnaNERcOcsssE PN NEEP AN ENEEEERRRERES
L

RCA model EFR333, CTC107 chassis

 Photofact 2032-2

CHECK CONNECTIONS

Symptom: No color but luminance signal is OK.

Cure: Check 10.9V supply line; if low, check connections on Q-

RCA model FB441W, CTC85 chassis
Photofact 1698-2

T

41 INPUT

401
15

HV TO CRT
TRIPLER

ST™,

REPLACE
TRIPLER

Symptom: Set shuts down immediately when turned on.
¢ Cure: Disconnect tripler input lead td ses if set stays on; if so,

replace tripler,

Electronic Servicing & Technology February 1989
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1 1 RCA model FJR457W, CTC120 chassis e
Photofact 2217-1 :
5 :
. .
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: LZOI % F cm‘ :
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: 10J 1 :
: —e :
: U201 :
£ AUDIO IC :
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e (]
: (]
. .
+ Symptom: Distorted sound and lower in volume level. H
s+ Cure: Replace L,y and adjust for maximum sound level. 1
:...-...................-...............\...........-...:
2 i RCA model GER679, CTC109 chassis 51
¢ Photofact 1952-1
' H
. .
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[ ] L]
. | ]
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* Symptom: Set turns on with just a dark raster, no sound andno @
! LED channel display. H
¢ Cure: Check for presence of —-60V pulse going from IHVT to tun- &
s+ ing system. If it is missing, check connections on Lyg;. .
:.II-..-..-I-.IIIII--l..-.-.-..-l.-.i'l--lllIIIIIIIIII‘:
3 1 RCA model FX465W, CTC71 chassls d
. Photofact 1435-3 s
. H
L[] L ]
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: 1MADOO1 5
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. 1 :
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5 | 2 d H
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E Symiptom: Vertical strip of either red, green or blue on extreme
. left edge of picture, which is otherwise normal. -
« Cure: Replace C, on the appropriate MADOC1 module (red,
*» green or blue). b



Answers to the quiz

Questions are on page 16.

1. 175kHz. Use the approximation
equation.

0.35/rise time
(ms)
0.35/0.002
175kHz

bandwidth (kHz)

bandwidth

2. B — It will work if the capacitor
can pass the signal. This is a useful
troubleshooting tip used to isolate a
defective amplifier.

3. Ferrite bead. The conductor is
threaded through the center of the
donut-shaped bead. The effect is as
though an inductor was connected in
series.

4. Parametric amplifier. It works by
changing the reverse voltage across
the varactor diode in synchronization
with the signal to be amplified.

5. B — a higher-than-normal voltage.
Resistor R, is a pull-down resistor.
If it is open, the base voltage will
float to a higher value. That, in turn,
saturates the transistor and increases
the voltage across R..

6. The output is a sinusoidal

waveform. You would also be correct
to say a cosine wave. It is a sinusoidal
waveform displaced 90°.

7. AT-cut. This cut has a low
temperature coefficient and a
relatively high output.

8. Electret microphone. They have an
electret that has a permanent elec-
trostatic charge built into it.

9. Both represent 13dB:

dB=10log 0.5=-3.01
dB=20log 0.5=—3.01

10. 10.9mA. This problem is easily
solved with the piece-wise method.
You know two points on the
characteristic curve. The breakover
point is 07V and the maximum value
of 2V at 50mA. They are marked
with an X and the characteristic
curve is drawn as shown in Figure E.

The load line is drawn between the
S5V open-circuit voltage and
(5/200)mA short-circuit current. The
curves cross at the solution, show-
ing that the current with the diode
connected is 10.9mA. The voltage
will be 1.2V.

50 - 2V, 50mA
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VCR REPAIR PARTS KIT

Now you can do most of your VCR
repair jobs the same day. Parts Express
VCR Parts Kit makes this possible. It
contains over 45 of the most commonly
used parts to repair RCA, Hitachi,
Fisher, Sanyo, Lloyds, Panasonic, Sony,
Sharp, JVC, Samsung, TMK, GE, Mag-
navox, and more. Idler assemblies
pinch roller, sensing transistors,
switches, and lamps are included in
this comprehensive kit. You also save
over $20.00.

K1l contains replacements for: Sharp: {2) NIDL0O0O0S, (2}
NIDLO0O6. (1) NPLY-V0051 Panasonic: (2) VXP0329. (2)
VXP0401 VXP0344, {2) VXP0521 RCA: (1) 150614, (1
164113, {1) 150650 Hitachi (1) 641311, Fisher/Sanyo: (1} 143
0-4204-00300. (2) 143-0-4804-00100. {1} 143-0-4904-00800. (1
143-0-7417-20002 RCA/Hitach {2) up/down switch_ (5)
161757 sensing transistors Panasonic lamps. {2)
XAMQ27P150W. (5} XAMVO019. (5) XAMV125 (1) Motybdenum
grease Normal dealer cost of over $110.00 (Al paris are avail

able individually tor reorders ) $ 9 5

Order #
400-950 Plus shipping

L) YCm IDLER Vinen

- o |

=111

VCR IDLER TIRE KIT

This popular kit contains 150 of the most
popular Idler tires (10 each of 15 different
sizes). With this kit in your stock room,
you can do over 90% of VCR repair jobs
the same day, saving time and money!
Also included is our comprehensive cross
reference listing over 80 manufacturers’
assembly numbers and over 200 model
numbers. A $400.00 retail value. (Ail tires
are available individually for reorders.)

Order # $5500

400-900 Plus shipping

FREE
CATALOG

1

Xpress

International Inc

CALL TOLL FREE

1-800-338-0531

340 E. First St., Dayton OH 45402
Local—1-513-222-0173
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Repairing

lightning-damaged TVs

By Homer L. Davidson

Lightning can strike anywhere, and its
destructive effects may be felt far from
where it strikes—lightning that strikes
a tree a city block away may create a
power surge in the line that will damage
your TV. It may destroy motors, blow
the circuit breaker from the wall, put a
perfect round hole through the rain
down spout and knock the TV out of
operation.

A spring or summer electrical storm
may result in a flurry of calls for the
consumer-electronics repair facility.
Besides TV antenna and lead-in repair,
TV sets, AM-FM stereo receivers, turn-
tables and VCR recorders come in for
repairs caused by lightning. Lightning
damage may happen to any electronic
component tied to any conductor that
comes into the house: an outside anten-
na, power line, cable TV or telephone
line.

Estimating costs

Damage caused by lightning may be
covered by a homeowner’s insurance or
a special lightning-damage policy. Of
course, some TVs are not covered at all.
It’s best for the TV technician to find
out whether the damage is covered by
insurance before he services the set.

In some cases, an insurance adjuster
will call and ask you to prepare an
estimate on how much it will cost to
service a lightning-damaged TV owned
by a client. As any technician knows,
giving an accurate estimate is extreme-
ly difficult, especially if the low-voltage
power and high-voltage circuits aren’t
operating. If you are asked to make an
estimate on a lightning-damaged prod-
uct, try to make an open-ended or rough
estimate that will allow you to add ad-
ditional charges later in case some
damage wasn’t evident at the time of the
estimate.

Most insurance companies require
estimates from two separate repair

DavidSQ;n is the TV servicing consultant for ES&T.

facilities. If this is the case, it should be
understood that you expect to be paid
for your time for preparing the estimate,
whatever decision is made.

Some technicians give two different
estimates, one to just repair obvious
damage and return the set to service and
another to overhaul the chassis. There
are too many variables in giving an

estimate to repair a set that has been
damaged by lightning. The picture tube
or flyback transformer may fail within
a month and the customer will expect
you to replace it at no charge to him
because it was caused by lightning
damage and covered by insurance.

If the damage is beyond reasonable
repair, the product should be considered

Checking out the pc wiring in a TV that has been damaged by lightning will help you deter-
mine the extent of the damage. Notice the large black burned spot upon the pc board.

You may find that serious lightning damage may result in a fire, even charring the TV cabinet.
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a total loss. Extensive burn marks on the
chassis or cabinet indicates a direct 1
lightning strike. (See the photo on page
48.) If a TV has a weak or shorted pic-
ture tube in addition to chassis damage,
it should not be repaired unless there is
some compelling reason to fix it. A set
with stripped pc wiring in several places
on the main chassis board should not be
repaired. If the repair bill is expected
to exceed the worth of the set, accord-
ing to the insurance company, total out
the TV.

The once over

Sometimes it’s difficult to pinpoint
what circuitry in the unit was damaged
by lightning. It helps to keep in mind
that the lightning can only be conducted
in via the antenna lead-in or power line.
Of course, burn marks at the antenna
terminal or ac interlock are an obvious
indicator of lightning damage. The TV
may have a blown fuse caused by leaky
diodes in the power supply, or lightning
may have opened the fuse and damaged
the diode rectifiers. In modular TV sets,
a lightning strike a block away might be
the cause of damage to the power-supply
module. In many cases, more than one
module is found to be bad.

A quick visual inspection of the TV
chassis may quickly indicate where the
lightning damage occurred. Inspect the
ac line, interlock, power transformer, ac
switch, lead-in wire and tuner for burn
or lightning flash-over marks. Check the
ac outlet that the unit was plugged into |
for burned areas. Keep in mind that a
lightning strike on cable lines several
blocks away might have induced a huge
power surge that followed the cable in-
to the home and damaged the TV.

The result of lightning damage may
be a blown line fuse with one or two
shorted diodes in the power supply. If
you find blown coils or an otherwise
defective tuner module, they may be
caused by lightning. The power
transformer that emits smoke may be

|
|

This photo shows a tube chassis struck by lighting, which caused fire within the chassis.
The curtains behind the TV set also caught on fire, destroying most of the living room area.

caused by lightning damage or leaky
diodes in the secondary. Blown tran-
sistors or IC regulators in the ac power
supply may be caused by lightning.
Suspect lightning damage if you find
stripped wiring in the power-supply
circuits.

A couple of defects that are rarely
traced to lightning damage are a leaky

horizontal output transistor and a defec-
tive flyback transformer.

Assessing the damage

Before doing any work on a lightning-
damaged TV, check the picture tube
with a CRT tester to see what condition
the tube is in. If the TV has a weak or
shorted gun in the picture tube in addi-
tion to extensive chassis damage, it most
likely won’t be worth repairing. On the
other hand, the fact that a CRT checks
good is no guarantee that it will last. I

CRT face appeared completely white a
few months after the set was hit by

| lightning. If the insurance company and

customer decide to go ahead and repair
the TV chassis, you should make it
clear, both verbally and in writing on
the bill, that the picture tube is
specifically excluded from any
guarantee.

If you locate damage in the power
supply, replacing a blown fuse and in-
specting the ac cord and the off/on
switch only takes a few minutes. If you
replace the line fuse and the new fuse
blows immediately, suspect a shorted
diode. Check each diode in the rectifier

| circuit with the diode test of the DMM.

have seen many instances where the |
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(See Figure 1.) Go a step further if the
fuse opens after replacement of the
defective diodes. Sometimes the isola-
tion resistor (RF20l) may open as a
result of a leaky diode. A slight light-
ning charge may cause the fuse and
diodes to short out.

If lightning damage is slight, you may
find only a little pc foil damage in the
low-voltage power supply. If the unit has
sustained serious damage, you may find
pc foil stripped in several places on the
chassis. Look for extensive damage
when the chassis is burned over a large
section of the pc board. Modules
plugged into the chassis are easily
replaced, but stripped pc wiring on the
main board is a little more difficult and
may not warrant TV repairs.

Main article continued on page 53.
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Figure 1. Lightning coming in the power line may destroy the interlock, F,.., on/off switch, RF,,, and some of the silicon diodes in the

bridge rectifier circuit.

When a possibly lightning-damaged set
is completely dead, start by checking for
an open fuse or problems within the low-
voltage power supply. Check for dc
voltage at the B+ fuse holder, filter
capacitor or collector (metal) of the
horizontal output transistor. In some TV
chassis, there is a main fuse in the ac line
and another B+ fuse feeding to the
horizontal output circuits. Inspect each
fuse and replace them if they are defec-

Symptom: dead set

tive. If you replace fuses but turning the
set on causes them to blow again, check
for leaky diodes or voltage regulator
components.

Both fuses (Fso, and F,o;) were open
in a Goldstar VR-800 TV portable. CRyo,
and CR,,; in the bridge rectifier circuits
(Figure 2) were leaky. After replacing
both diodes and F,, fuse Fs, (2A)
would blow. A resistance measurement
from Fy; to common ground showed a

257Q leakage, which indicated a leaky
component after Fyo, Regulator TRoos
was found to be leaky and was replaced.
Another resistance measurement showed
that a 257 measurement still existed be-
tween the fuse terminal and common
ground. Zener diode Djos had a dead
short and Rses had changed value.
Replacing Dsos, Roos, CRgos and both
fuses solved the dead-set lightning
symptom.

OFF-ON oPEN Fo: EAKY
SWITCH 1': A LEAKY 2A .
. ooy \’ ) ¢ / " » +23V
Roou g / -L
Ve CRu, 6800 1R Conr
120Vac OPEN ; 10uF
; CRsox CR,o. Ry
e - B+ ADJ
BURNED [ 1kQ
906
LEAKY . Rsix
= - 1kQ
SHORTED 1KQ

components are indicated by arrows.

Figure 2. Besides the fuses, several other components had to be replaced in a Goldstar VR-800 portable TV. Damaged
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Symptom: blown fuse

A customer brought in an RCA
CTCI09A and reported that it had been
damaged by lightning. A cursory inspec-
tion revealed no sign of lightning damage,
only a blown fuse.

The SA fuse would pop after a few
seconds when connected to the power 0.5 T,
line. The voltage at the anode of the CRT FLYBACK
was only SkV. A quick resistance HORIZ TRANS —
measurement between the horizontal out- OUTPUT FORMER
put transistor and chassis ground in- LEAKY Q...
dicated a dead short. (See Figure 3.) Qu,.
was replaced and another resistance 1 165 -40V
measurement appeared normal. | ‘

SHORTED
Before the chassis was fired up, a

d R
variable power transformer was used to o

330 -

slowly raise the ac voltage. Q.. started

to get quite warm with less than 70V ap- R
plied to the horizontal circuits. All secon- 10
dary diodes were removed from the cir-

cuit, but the results were the same. The =
yoke lead was removed from the horizon-

tal circuit and the flyback transformer

was deemed defective. The original part

number for T., was 146487. The Figure 3. The flyback transformer in an RCACTC92 chassis was shorted, which in turn
horizontal output transducer was replaced  destroyed the horizontal output transistor (Q.,,). Although the fuse blew, there was no
evidence of lightning damage.

with a new kit number 154494,

Enlighten Yourself ¢
about what the manufacturers e,
are saying. Ask for reprints of two
manufacturers’ presentations from the

National Professional Electronics Convention.
Manufacturer/Dealer communications is just

one of many “‘iluminating’’ benefits offered

by NESDA. For more information about
NESDA, and a free copy of the reprints, just

mail the following information to NESDA:

Name

Address

Zip

Phone

o
Nuotional Electronics Sales &

NESDA

Service Dealers Association

2708 W. Berry St.
Ft. Worth TX 76109

(817) 921-9061

*One of a series,

Your

ticket to

a huge selection

of electronic parts.

MCM ELECTRONICSJ

The all-new MCM Electronics Catalog is like having
your own reserved, front-row seat to the best
electronics parts and components show in town!
With nearly 11,000 items (most of them in-stock and
ready for shipment in 24 hours), you’'ll be able to
spend less time looking for the products you need
and more time watching your profits and customer
satisfaction grow! So, order your FREE copy today
and discover why MCM gets nothing but standing
ovations from our customers!

oo * For your FREE subscription
ELECTROMCS  to our Catalogs,
I ™K call TOLL-FREE

e 1-800-543-4330

oo bury

. . B @ MCM ELECTRONICS

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072
A PREMIER Company
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Symptom:
damaged power supply

SCRyo, TP,
‘@ ] +120V
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Figure 4. Blackened components and damaged wiring in the low-voltage power supply
and regulator circuits indicated lightning damage In a Sharp 13F40 portable.

A Sharp 13F40 portable TV was
brought in with a complaint of lightning
damage. Around the low voltage power
supply there was evidence of bumed
areas, especially around the power
regulator circuits. This chassis (Figure 4)
had definitely been hit by lightning or a
power-line surge. Fio, (4A) fuse was
blown, wiring around line filter (Lo}
was ripped and wiring around the power
regulator (IC701) was burned.

Two diodes in the bridge rectifier were
checked and found to be leaky. They were
replaced with 2.5A rectifiers. The wir-
ing around L,,, was restored with hookup
wire. The power regulator IC701 was
replaced with the exact part number
(RH-1XO137CEZ2). SCR;,, tested normal
and was left in the chassis. R;.; and Ry,
were burned and were replaced with new
resistors. The pe wiring around 1C701
was repaired with hookup wire. A
resistance measurement across filter
capacitor Cjos (470uF) and at TPj,
seemed normal, so the line voltage was
gradually increased to 120V. Everything
appeared normal as the line voltage was
raised, so Rys (120V HDJ) was adjusted
for 120Vdc at TP, and the repair was
considered complete.

Wy

1C401

BOARD ___rwy\__I 0.1, F = E
¢

Symptom:
blown fuses

7
1 o——pp—Ar—n\ ,_T_:\N\_,_ANL
Deos Reoi  Fsoz Rsoz Rsoa 115v
2p—= 10 1A 19 1] 3900 4
10 *‘\r\IIIJJ—‘ L iGeky 115V
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D e
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. 14

2ev .| ¢
=X 224F

Figure 5. Diode D, and the voltage regulator (IC801) were blown to pieces in one Goldstar
CMT-4442 portable color TV. The sweep IC401 was also found to be damaged after the
low-voltage power supply was repaired.

Both fuses were blown in a portable TV
with a no-sound/no-picture/no-raster
symptom. Diode Dgo; and IC801 voltage
regulator (see Figure 5) were blown in
pieces. The 115V power supply output
was restored after Daos, IC801 and Raos
were replaced. Although voltage was
found at the horizontal output resistor,
there was still no sound or raster.

Q.04 began to get red hot, so the ac plug
was pulled. Even though a replacement
horizontal output transistor (2SD1453)
was installed, Quo. still got hot, but there
was no horizontal drive pulse at pin 15
of the sweep IC. Only 1.7V was found at
the voltage supply pin of IC401. Voltage-
dropping resistor R4,o (1.8k2) was run-
ning quite warm. Replacing IC401 with
an SKO9194 replacement solved the
horizontal sweep problem. In this case,
lightning damage required replacement
of Dgos, IC801, Rgos, Quos IC401 and
fuses Fso1, Faoz
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Main article continued from page 49.

Stripped pe wiring sometimes may be
found around fixed diodes and IC com-
ponents in the low-voltage power sup-
ply. First, check out all defective com-
ponents and replace them. Next, repair
the damaged pc wiring with regular
hookup wire. Be sure and check both
sides of the board if it is a double-sided
pc board. If some of the board is burned
and charred, you may be able to replace
the damaged foil with hookup wire.

It’s not unusual to find more than one
module in need of repair when a TV
chassis has sustained lightning damage.
Besides the tuner, the video, luminance
and sweep modules may be defective.
You may find a burned tuner or power
transformer in the older TV chassis. A
TV that has several boards and large
components damaged at various loca-
tions is probably beyond repair.

Tuner problems
Although coupling capacitors in
series with the balun coils in the anten-
na lead-in circuits help prevent lightning
damage, the power surge may still arc
over those capacitors and damage the

manual tuner. Often, the transistors
within the tuner are damaged and the
tuner should be replaced. If a quick

peek at the tuner and balun coils in- |

dicates that only a few parts are
destroyed, you might try replacing

| them.

A first diagnostic step is to clip the
75 antenna lead to the tuner input jack
and notice if stations appear normal. If
so, you will probably only have to
replace or repair the balun assembly.
Today, manual tuners for older TVs are
fairly expensive. You should send it in
for repair instead of trying to obtain a
new one.

The latest TV chassis, especially
those with remote control, have either
a modular frequency count down or
band selector tuner. If one of these
tuners is damaged by lightning, the tuner

| module can be replaced. When you’re

checking out a lightning-damaged TV

| and you encounter a normal raster but

no sound, picture or snow, suspect the
tuner assembly. Inject a signal from a
substitute tuner at the IF cable. If this

| returns the set to normal, check out the
| tuner assembly. Inject +1V to 12V at the

| VHF bandswitching terminal on the
| VHF tuner and slowly increase the
| voltage until a local station is tuned in.
If the stations are normal with injected
voltage, suspect problems within the
band selector. Replace the VHF-UHF
tuner when poor selection or no stations
are picked up when you apply external
dc voltage. Check the module and tuner
repair depot for servicing either com-
ponent. You can lose too much time if
you aren’t equipped for adequate tuner
repair.

Whenever a TV has been damaged
due to a lightning strike, look for
damaged components in the low voltage
power supply and tuner assembly, and
don’t be surprised if more than one
module has been damaged. Lightning is
rarely the cause of horizontal output and
flyback transformer damage. Always
look beyond the burned components for
damage occurring to transistor and IC
components. Do not repair the TV
chassis if the repair will cost more than
the set is worth. Let the chassis operate
| on the test bench for three or four days
| to make sure all defective components

are replaced. M '
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What do you know about electronics?

Equivalency

By Sam Wilson

Technician friend: *“I bet you can't tell
me what the biggest problem is with old
electrolytic capacitors.”

Sam: ‘“‘Leakage.”

Technician friend: “Wrong! Leakage is
no longer important. The big problem
is series resistance.”

Sam: *“‘One reason I can’t tell you that
is because it is NOT TRUE!”

My friend attempted to prove his
statement by showing me his new piece
of test equipment. It checks the
equivalent series resistance (ESR) of an
electrolytic capacitor. He didn’t put
enough thought into the term equivalent.

The series/parallel equivalency
theorem is seldom talked about in
technician courses. One reason 1s that
it is a heavily mathematical relationship
that is of no interest to most technicians
who work at repairing electronic equip-
ment. However, this theorem has some

important applications in modern elec- |

tronics, so I will review it here without
the math. This is a continuation of the
series of network theorems and laws
without mathematics.

Incidentally, if you are one of those
technicians who happen to be interested
in a full-blown discussion of the
mathematics involved in this theorem,
please write to me and I will send you
the whole nine yards. If you want to
send me two stamps, it would be
appreciated.

Series/parallel equivalence
I will start this theorem by discuss-
ing it in relation to series and parallel

Wilson is the clectronics theory consultant for ES&T.

| resistors. Suppose you have a parallel
| circuit comprised of R, and R, (see

Figure 1) that has a certain amount of |

impedance between its terminals (A and |

Figure 1. It is not difficult to convert the
parallel circuit to the left into the series cir-
cuit to the right even if you stipulate that the
resistance between the terminals must be the
{ same in both circuits and the voltages across
the resistors in the series circuit must be in
the same ratio as the currents flowing through
the resistors in the parallel circuit.

B). Further suppose that you have the

problem of converting this to a series |

circuit with the following conditions:
® The resistance between the terminals
must be the same in both circuits.

® The voltages across the resistors in the
series circuit must be in the same ratio
as the currents flowing through the
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resistors in the parallel circuit.

(Please do not write and ask me for
practical applications. This is simply a
hypothetical case used to demonstrate
a theorem.)

The problem just described is quite
simple using some basic algebra. Stay-
ing within the rules, the parallel circuit
can be converted to the series circuit.
Furthermore, the series circuit can be

Figure 2. For a little theory exercise, convert
the parallel circuit to the left into the series
circuit at the right. You must keep the im-
pedances numerically the same and, when
an ac generator is connected across either
circuit, the generator voltage and current
must be the same. Also, the phase angle
must be the same for both circuits.

converted back to the parallel circuit.

Now, consider the more practical cir-
cuit shown in Figure 2. Again, the prob-
lem is to convert the parallel circuit in-
to the series circuit and at the same time
be able to convert the series circuit back



to the parallel circuit. The conditions for
the conversion are given here:

* The impedances, as seen across their
terminals, must be numerically the
same.

* When an ac generator is connected
across either circuit, the generator

Figure 3. To convert the parallel circuit to the
left into the series clircuit to the right, convert
the capacitor — with its parallel (leakage)
resistance — into a series circuit that is
represented by R, and C,,..

voltage and current must be the same.
Also, the phase angle must be the same
for both circuits.

This is a more sophisticated problem,
but it can be worked.

Now, consider the equivalent circuit
of an electrolytic capacitor as shown in
Figure 3. R, is the series resistance and
R, is the leakage resistance for the
capacitor. Because this is an electrolytic,
it is presumed that the signal applied
across the terminals is an ac sine wave
with a dc offset. In other words, the ac
waveform is never permitted to go to
zero or below zero.

Using the same technique as was used
for Figure 2, the capacitor can be con-
verted — with its parallel (leakage)
resistance — into a series circuit that is
represented by R, and C,,. This series
equivalent circuit is put in series with
the series resistance of the capacitor to
i obtain the series RC circuit shown in the
illustration.

Of course, R, and R,, can be com-
bined as shown in Figure 4. What you
get is an equivalent series resistance
(ESR).

You can easily build a piece of test

i Figure 4. R, and R,, can be combined to form
an equivalent series resistance (ESR).
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equipment to measure this ESR. All you
need is a phase comparator (of the type
used in phase-locked loops) and
possibly a dc amplifier. Once you have
calibrated it, you have a method of
measuring the equivalent series re-
sistance for electrolytic capacitors.

I don’t recommend that you build this
piece of equipment because it is
available at a very reasonable cost. It
should be noted that the larger the value
of ESR, the greater the value of repre-
sentative parallel leakage resistance. So,
ESR meters generally test in such a way
that if ESR is greater than a certain
predetermined value, the capacitor is
rejected.

Popcorn noise?

Have you ever heard the term popcorn
noise? It is usually assumed that the beta
of a transistor is a fixed value. However,
it turns out that some transistors switch
back and forth rapidly between two beta
values. That, it turn, causes pulsing
changes in the output current of the
transistor.

This problem can occur in some
discrete transistors and in transistors that
are part of integrated circuits. A typical
time for one beta value is 50ms, and a
typical value of a current pulse due to
popcorn noise is 200pA.

Transistors can’t be repaired — that
1s, in the usual meaning of the word —
so the only way to solve the problem is
to carefully test each transistor.

This problem would not bring most
systems to a halt. The very low-
amplitude pulses are insignificant in
most applications. However, it does ex-
plain why some transistors may be

especially noisy in RF applications. GG .



Servicing satellite TV systems can be
a successful addition to an existing elec-
tronics service facility. And with the
current shortage of adequate satellite TV
service facilities across the country,
there exists a genuine need for such
facilities.

In order to service the complete
system, you must understand a little
about satellite television and how it
works. Above the equator is an im-
aginary ring of spacecraft called the
Clarke Belt, named after Arthur C.
Clarke, the British scientist and science
fiction writer. In this orbital position at
22.,753.8 miles above the earth, a satellite
revolves around the earth at exactly the
same rate as the planet rotates about its
axis, which effectively makes it appear
to be standing still above a point on the
earth’s surface.

A signal is then transmitted to the
satellite from an earth station. This
signal can be telephony, data or video,
but for the purposes of this article, we
will assume it to be video. The com-
posite video signal is frequency-
modulated onto a 36 MHz-wide carrier.
This signal is then amplitude-modulated
with a 30Hz ramp wave to minimize in-
terference with the terrestrial common
carriers, which also use the 3.7GHz-
t0-4.2GHz C band, the primary band
used for satellite TV in North America.

This signal is transmitted to the
satellite in the microwave band of
5.925GHz-t0-6.425GHz. The satellite
receives this signal and retransmits it on

Knight is chief technical support representative for the
American Home Satellite Association.

Servicing

satellite TV systems

By Mike Knight

a corresponding transponder in the
3.7GHz-t0-4.2GHz band. With ap-
propriate guard bands and an allocated
spectrum range of 40MHz per
transponder, this method of retransmis-
sion would ordinarily allow only 12
transponders per satellite. However,
signals at this frequency retain their
polarization over long distances, so fre-
quency reuse is possible by alternating

In the early days of home
satellite TV, the actual
tuning was done outside, and
the signal from one
transponder centered on
70MHz was sent to the
receiver. This method had
significant undesirable side
effects.

horizontal and vertical polarization and
shifting each polarization 20MHz.

Receiving the signals

On the earth, these signals are re-
ceived by a parabolic reflector common-
ly referred to as a dish. Because the out-
put power of the average C-band satellite
is only 4W to 9W, the TVRO (TV
receive only, another name for a satellite
receiving system) dish must be large in
order to capture this signal over a large
area. A TVRO dish is typically 10 feet
in diameter. The reflector may be solid
metal such as steel or aluminum, per-
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forated metal, a wire mesh, or fiberglass
embedded with a metallic material.
Wire mesh is the most common material
for dishes.

The microwave energy that strikes
every point on the dish is focused into
the feedhorn. The most common type
of feedhorn is round, with concentric
rings (called scalar rings). Inside the
typical feedhorn is a small probe that is
rotated by a servo motor. This rotation
allows you to switch between reception
of horizontally polarized signals and
vertically polarized signals without hav-
ing to rotate the entire feedhorn, as was
the case when the rectangular funnel
feedhorns more common on terrestrial
microwave links were used. Elec-
tronically switched feedhorns are also
available, but these are much more ex-
pensive than a servo feedhorn and are
usually found only on extremely sophis-
ticated multiple-receiver installations.

The signal from the satellite needs to
be substantially amplified before it can
be sent to the receiver. This requirement
is accomplished by an LNA (low-noise
amplifier), which is located at the dish.
Typical LNA gain is between 40dB and
50dB. The 3.7GHz -to-4.2GHz signal is
then converted to a lower frequency
(downconverted), before it is fed into the
home, so expensive waveguide or rigid
feedline is not needed.

In the early days of home satellite TV,
the actual tuning was done outside, and
the signal from one transponder
centered on 70MHz was sent to the
receiver. This method had significant
undesirable side effects, and today all
new satellite receivers use a technique



called block conversion. The 3. 7GHz-
to-4.2GHz band is simply heterodyned
down to a S00MHz-wide band, typically
950MHz to 1,450MHz (although Radio
Shack used 450MHz to 950MHz and
Scientific Atlanta used 270MHz to
770MHz on some early models of home
and commercial units).

Equipment in the home

Inside the house is the satellite
receiver. The receiver tunes in the signal
from the desired transponder, converts
the signal down to baseband, clamps out
the 30Hz ramp wave, and demodulates
the video. Audio is transmitted on a sub-
carrier SMHz to 8MHz above the video,
with 6.8MHz being the most common
subcarrier. The receiver also controls
the position of the probe in the
feedhorn and, in most
cases, moves the

ol /@\“V

well. Almost all new receivers have
built-in descramblers. These are called
IRDs, which stands for integrated
receiver-descrambler.

The descrambler is necessary if
reception of superstations or premium
services such as HBO or Showtime is
desired. The scrambling method used
by almost all services intended for home
reception is Videocipher II, developed
by M/A-COM. M/A-COM is now a part
of General Instrument. The
video scrambling

is similar to the
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Figure 1. TV signals (picture and sound) are transmitted by a studio to one or more satellites. These satellites orbit the earth at a distance
of 22,300 miles above the equator. The orbits of communications satellites are geosynchronous; that is, their locations remain fixed in rela-
tion to the earth’s surface. The satellites retransmit signals to earth, where they reach a TVRO dish. The dish reflects or focuses the signals
to a low-noise block downconverter (LNB), which amplifies them and lowers the frequency. Signals are then brought into the home by
coaxial cable to a satellite TV receiver. This receiver processes the signals, permits selection of one of 24 channels transmitted by the
satellite, and sends the signal to a TV set where the picture is viewed.
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pressed sync and video inversion) com-
mon with cable TV systems. The audio
is digitally transmitted and encrypted
using a method called the NBS DES
algorithm. Two channels of high-fidelity
audio are available for stereo or a
separate audio program (foreign
language simulcast).

Tools and equipment

Armed with this basic understanding
of satellite TV system components, we
can concentrate on how to service them.
One of the important considerations is
the tools and test equipment required to
properly service the system in the field
and on your bench.

In addition to your standard electronic
tool kit, some larger wrenches will be
needed. Start with two adjustable
wrenches, 12 inches or longer. A good
socket set with deep sockets will be
useful if you have to disassemble the
reflector. A good compass and elevation
gauge should be in the toolbox as well.

The field service technician should
also stock a good assortment of cable.
It is a good idea to carry at least 200
feet of one-run satellite cable (two RG-6
coaxes, and polarizer and actuator
cables combined in one ribbon-type
cable). A 10-foot RG-213 jumper cable
with N-connectors on each end is also
a necessity for working on older
downconverter-LNA systems. A good
supply of 6-foot and 12-foot RG-6
Jjumpers is also a good thing to have han-
dy. The RG6 jumpers should be ter-
minated with F connectors with hex
crimps. The old plier-type crimpers are
not suitable for use at 1.5GHz.

Some additional system components
should be stocked as well. Although
feedhorns themselves rarely fail, their
servo motors fail quite often. Keep at
least two in stock at all times. Actuator
arms also wear out over time, or they
can be damaged if the controller runs
the dish into the ground. It would be ad-
visable to keep a 24-inch stroke actuator
arm with a 36V motor and a reed switch
sensor in the service vehicle, as well as
an assortment of sensors for other
popular actuators. Most of the current
generation of actuators use magnetic
reed switches as sensors. Some of the
older systems used hall-effect transistors
or special 10-turn potentiometers as sen-
sors. There really is no generic replace-
ment for these sensors, so it may not be
feasible to carry every possible sensor,
pot assembly or hall-effect board in the
kit.

Keep at least two 55°-t0-65° C-band
LNAs in the kit, as well as two Ku-band
LNBs with a 1.5dB-to-1.9dB noise
figure (there are no Ku-band LNAs).
These should be pretested at your shop
to make sure they are good. There is no
way to accurately bench test an LNA or
LNB without a noise-figure meter, and
these cost upward of $12,000. One way

to test them without a noise-figure meter |

is to install them on a dish and compare
them to a working LNB.

Also, keep an inexpensive block con-
version receiver in the vehicle, as well
as a small portable TV, preferably color.

Special satellite installation test cquip-
ment is also available. Portable battery-
powered spectrum analyzers are in-
dispensable to test for terrestrial in-
terference, and they are excellent for
troubleshooting dead systems and

judge video quality on a 13-inch set.

A stereo amplifier with two
magnetically shielded speakers and a
good pair of stereo headphones should
also be on the bench. A bench-grade
spectrum analyzer is not absolutely
necessary for most repairs, but it will
come in handy for working on receiver
front ends. These can run more than
$15,000 new, so you will need to do a
lot of satellite receiver repair to justify
one of these.

The ideal satcllite workbench will
have a swept measurement system.
These are so expensive that pretty much
only receiver design labs will have one,
but they do make IF alignment a lot
casier. It is possible to do an IF align-
ment by eye if there is a test pattern on,
but keep in mind that there are tradeoffs
between IF bandwidth and picture quali-

You will find that the same troubleshooting principles that
apply to servicing of other products also apply to satellite
TV servicing: identify the problem, isolate the problem to
a specific component and repair or replace that
component. You will encounter situations where there may
not be a problem with equipment, and your servicing
work will consist of realigning the antenna.

realigning dishes. Antenna tracking can
also be done with special satellite signal-
strength meters. These are less expen-
sive than a spectrum analyzer, and some
have audio feedback so the dish can be
aimed without having to look at a
display. A company recently came out
with a form of spectrum analyzer with
an LED bar-graph display. This
analyzer 1s an excellent alternative to the
relatively large and bulky CRT display
spectrum analyzer.

Equipment for the shop bench

The shop bench should have some
more sophisticated test equipment.
Although there are some signal
generators that can simulate a satellite
signal, they are a poor substitute for an
actual live feed. Also, these generators
do not simulate a Videocipher signal, so
testing a descrambler requires a live
feed. An oscilloscope is required, as is
a good voit-ohmmeter. Owning a color
TV/monitor is advisable as well.
Choose one with a 19-inch or larger
display—it can be extremely difficult to
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ty. Some people with small dishes may
tolerate some truncation noise (black
spots in bright colors) in order to im-
prove the apparent signal-to-noise ratio,
but a videophile with a 6-foot projec-
tion screen will definitely not. The only
way to know the IF bandwidth is with
the proper test equipment.

One other piece of test equipment I
can recommend is a waveform monitor.
A new waveform monitor can cost
several thousand dollars, but these are
used in every TV station in the coun-
try, so you should be able to find a used
one at a more reasonable cost. Because
you can also use it on your other video
work, it is easier to justify.

Other helpful equipment to have on
the bench are polarizer servo motors
and an actuator arm. The arm can be
mounted on the wall and rigged with
pulleys and weights to simulate the load
of an actual dish. You will also need
your usual assortment of standard bench
tools and non-metallic alignment sticks.
I suggest that you get a couple of the
generic fiberglass sticks that you can file



to the desired shape because some of the
slugs have unique shapes. They are also
quite brittle and tend to crumble if the
wrong shape of tool is used.

Diagnosing satellite TV problems

The next step in satellite servicing is
making your service call. You will find
that the same troubleshooting principles
that apply to servicing of other products
also apply to satellite TV servicing:
identify the problem, isolate the prob-
lem to a specific component and repair |
or replace that component. You will en-
counter situations where there may not
be a problem with equipment, and your
servicing work will consist of realign-
ing the antenna. In some cases, you may
find that whoever worked on the system
last didn’t weatherproof something
properly and moisture got into the
cables. One of the easiest problems to
rectify is the case of a shrub or a tree
that is blocking the dish and only needs
judicious application of a pair of prun-
ing shears.

Before you take the feedhorn cover
off, you may want to look for signs of
occupancy by wasps. If you find
evidence of their presence, give it a shot
of wasp killer. Yes, those nasty little
demons just love to build nests in the
feedhorn cover, or even in the throat of
the horn. I can tell you that there is no
worse surprise than finding an occupied
wasp nest while precariously perched on
top of a shaky ladder.

Checking out a dead system

Here’s a suggestion on how to proceed
if the system is dead: the receiver lights
up, but the signal-strength meter is way
down and the screen is full of snow.
Start with equipment substitution. If you |
have a portable spectrum analyzer, hook ]
up the coax from the dish to the input
of the analyzer and turn it on. If all you ’
see is a flat line, you know the LNB is
dead. If you have peaks and dips, then
the receiver may be bad.

If you don’t have a spectrum analyzer,
get the known-good satellite receiver |
from the service vehicle and hook it up. |
If you still see only snow, suspect the |
LNB. If you have picture, the customer’s |
receiver is probably bad. ’

If the preliminary indication is a bad
LNB, before you go out to swap the |
LNB, check to see if the dish is proper- |
ly aimed at a satellite. Put your test
receiver in scan and move the dish east
and west. If you come across any
splashes of color or brief glimpses of |

video, turn off the channel scan and try
to tune in a channel. If you have a pic-
ture, hook up the customer’s receiver to
see if you have anything. Although this
is an unlikely eventuality because most
dish owners know how to move the dish
manually, anything can happen.

Replacing an LNB is a simple mat-
ter. Before starting, unplug the satellite
receiver because many receivers power
the LNB at all times. After you have re-
moved the RG6 coax from the LNB,
take a 7/16-inch open-end wrench and
a 7/16-inch socket wrench and remove
the bolts holding the LNB to the
feedhorn. Clean off the feedhorn flange,
and bolt on your test LNB. Before you
hook up the RG6, inspect the connec-
tor to make sure it is not corroded. If
it is, cut off a few inches of coax and
put on a new F connector. Hook up the
connector, plug in and turn on the
receiver.

If you now have a picture, you have |

found the problem. If the customer ap-
proves the repair, make sure that you
have installed the gasket between the

feedhorn and LNB, and weatherproof |

the F connector before you put the
feedhorn cover back on.

If you still don’t have a picture, check
for +15V to +20Vdc on the center con-
ductor of the F connector. If there is no
voltage, check the receiver. Some
receivers have fuses or circuit breakers
for the LNB power. If the problem is not

simply a blown fuse or a tripped |

breaker, the receiver needs to go into the
shop for service—the voltage regulator
is probably in need of replacement.
These are usually the standard
3-terminal 78XX family regulators and
are usually easy to replace (although I
occasionally curse the designer who laid
the #$% x & thing out so that you have
to remove 87 screws and the
transformer, then desolder the entire
rear panel just to get to the bottom of
the circuit board).

Receiving half the transponders

Another common problem is that
only half of the transponders come in.
The usual symptom is that only the even
transponders on some satellites come in
and only the odd transponders on other
satellites come in. This symptom is
almost always caused by a bad servo
motor on the polarizer.

This problem is pretty easy to
diagnose, again by substitution. At the
receiver, disconnect the polarizer leads
and connect a known-good servo motor
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from your tool kit to the receiver ter-
minals. If the motor turns when you
switch from odd to even transponders,
you know that the receiver is putting out
the proper signals, so you probably have
a bad servo motor at the feedhorn.
Replacement is pretty simple, usually
requiring that you unscrew four #0
Phillips screws holding the motor on the
feedhorn. It’s usually a good idea to put
down a thin coat of clear silicon sealant
between the replacement motor and the
feedhorn so moisture can’t get into the
probe assembly and freeze up.

If the test motor doesn’t turn when
you switch from odd to even
transponders, try the skew control.
Perhaps the customer accidentally re-
stored both polarities at the same posi-
tion. I know this is a really rare situa-
tion, but I have seen it happen.

The remaining possibility is that the
polarity control IC in the receiver has
failed. The control chip is almost always
a 555 timer. If you have an oscilloscope
with you, put the probe on the pulse ter-
minal and look for a continuous pulse
train about 5V amplitude and between
0.5ms to 2.5ms in width. A good logic
probe will also tell you if your control
chip is working. If all you see is a
steady-state, the 555 is bad. This is a
common problem, but because sockets
on the polarizer chip are rare, which
means you'll be doing some soldering-
iron work, you will probably want to
take the receiver in to replace the chip.

Installing surge suppression

I strongly suggest that if you have to
take the unit in to the shop, you also in-
stall some surge protection on the pulse
terminal and +5V terminal before you
reinstall it. TransZorbs work really well
for this application, even better than
MOVs (metal-oxide varistors). Chapar-
ral found this out and has built them in-
to their servo motor assemblies. Just put
the positive lead on the terminal and the

negative lead to ground. GG

Ll



Twice each year, the sun traverses an |
arc in the sky that nearly corresponds
to the arc of the geostationary satellite
orbits. While traversing that arc, the sun
passes (or transits) through the aperture
of the satellite antenna. This passage is
called the sun transit.

The sun-transit effect
If your dish is pointed at one of the
geostationary satellites on these days,

Klt@e is the satellite TV consultant for ES&T.

The feed-assembly shadow indicates that the sun is east of the satellite to which the dish

Understanding
sun-transit effects

By James E. Kluge

the sun will momentarily be positioned
directly in line with the satellite. Some
of the sun’s radiant energy will then be
gathered in by the reflector and focused
on the feed assembly. Two things will
happen when this occurs: the elec-

| tromagnetic noise energy will complete-

ly swamp the desired signal and “wipe
out” the picture, and the radiant ther-
mal energy from the sun concentrated
on the feed assembly will make it hot
enough to melt the plastic and damage
the electronics of the LNA/down-

is pointed. As time of day advances, the shadow will move toward the reflector center.
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converter. The larger the antenna, the
larger the aperture, the greater the
energy, and the greater the damage.
Especially damaging are bright, shiny
(unpainted) aluminum dishes that focus
most of the radiant energy on the feed
assembly.

If you stop to think about it, the prin-
ciple is the same as that used by the
solar-energy-power community. A field
of heliostats focusing the sun’s thermal
radiant energy on a solar power tower-
type heat exchanger (called a central
receiver) is used to produce high-
pressure steam for generating commer-
cial electrical power. In another solar-
thermal system, parabolic dishes that
track the sun collect and focus the sun’s
radiant thermal energy onto a heat ex-
changer located at the focal point. It, in
turn, drives a closed-loop reaction
engine-generator to produce electricity.
In other words, parabolic satellite
receiving dishes are efficient collectors
of radiant thermal energy as well as
electromagnetic energy. When one is
pointed directly at the sun, you can ex-
pect things to burn up, including your
fingers and eyes.

Safe servicing

If you are working around the dish
during these periods of time, exercise
extreme care not to point the antenna
toward that portion of the sky where the
sun 1is positioned. Instead, point it
westerly in the morning and easterly
after noon.

For the mid latitudes of the United
States, the sun-transit effects occur dur-
ing the early part of March and October
and lasts for about a week. In the north-



ern states, the peak day occurs earlier
in March and later in October. In the
southern states, it is just the opposite
because the sun is typically higher in the
sky.

The date on which the peak day oc-
curs depends on the latitude the
observer is located at. For example, at
40° north latitude (Boulder, CO), the
peak days are March 5 and October 9.
At 30° north latitude (Houston), the
peak days are March 8 and October 6.
At 49° north latitude (western
Canada/U.S. border), the peak days are
March 2 and October 12. Unless
something unforeseen happens to upset
the solar system (in which case this
discussion becomes moot), the sun-
transit effects will occur with regulari-
ty on the same dates each year. It can
have substantial effects for about three
days before and after the peak day.

It also goes without saying that you
should keep your face and hands away
from the antenna’s focal point (feed
assembly) during these times. If the
shadow cast by the feed assembly falls
anywhere near the center of the
parabolic reflector, it means the sun’s
energy is concentrated near the focal
point of the parabolic reflector and can
do serious harm. Observe the shadow
cast by the feed assembly and move the
dish any time the shadow falls near the
center of the reflector. If it is March, the
shadow will fall lower on the reflector
after you pass the peak day; in October,
the shadow will rise higher as the sun
appears lower in the sky. Keep these
things in mind and you’ll have no serious
problems caused by sun transits at your

TVRO site. m

If the feed-assembly shadow falls on the center of the parabolic reflector, the solar energy
collected by the reflector is concentrated at the focal point, which is where the feed assembly
is located.

In this photograph, the feed-assembly shadow Indicates that the sun has passed behind
the satellite at which the dish is pointed, making it safe to service the feed and downconverter.
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Products

Ozone-safe dust remover

The Chemtronics E-series Ultrajet
ozone-safe dust remover is an EPA-
exempt fluorocarbon that offers high
purity, low toxicity, inertness and non-
flammability. The unit uses 120 PSI
gauge pressure to blast for dust removal
and electronic system cleaning, and will
not scratch or contaminate delicate sur-
faces. The system includes a surgical
grade chrome trigger valve; a 4-inch
nozzle, a final filtration disc; a 36-inch
extension hose; and a 12 oz. refill can.

Circle (91) on Reply Card

Portable oscilloscope

The model 336A portable
oscilloscope from Tektronix offers im-
proved performance from its

predecessor, the model 336 DSO. The
improvements include increases of the
sample rate to 20MS/s, vertical resolu-
tion to 8 bits, and expanded memory to
16kbytes. The model also features auto
setup, cursors, on-screen readout,
GPIB, and the ability to save waveforms
and up to eight front panel setups.
Circle (92) on Reply Card

Soldering sleeves

Cole-Flex’s soldering sleeves for
silver or tin-plated shield terminations
consist of a heat-shrinkable, transparent
polyvinylidene fluoride sleeve with an
inner pre-fluxed soldering preform and
two thermoplastic sealing inserts.
Operating temperature range is —55° to
+150°C.

Circle (93) on Reply Card

Repair station
Pace’s PR-10 tweezer-repair station

|
|
I
|

has a power supply with high duty-cycle |

temperature control for small surface-
mount component repair. The station
features a conductive-heating tweezer
with several tip-styles and a foot-pedal
that activates instantaneous pulse-
heating.

Circle (94) on Reply Card

Soldering tips

M.M. Newman’s special soldering
iron tips include straight and bent
needles in various lengths for reaching
certain types of leads; iron-plated tips
for highly repetitive tasks; hot-knife tips
for cutting synthetics; spatula tips for
molding and forming; and Teflon-coated

tips for working with special materials.
Circle (95) on Reply Card

Service kit

The Surface-Mount Technology Ser-
vice Kit from John Fluke Mfg. provides
tools, supplies and instruction for
component-level repair of surface-
mount assemblies. The kit features a
hand-held, temperature-regulated hot
air solder tool; three nozzles for the

solder tool; a training video and course
workbook; a practice circuit board;
soldering supplies; and surface-mount
components.

Circle (96) on Reply Card

Surge suppressor
The Electra Guard 3111 surge sup-
pressor from CPS Electronics offers
telephone/data-line protection as well as
power-line protection. The unit re-
sponds in less that Ins and is UL-listed.
Circle (97) on Reply Card

Soldering station
Leads Metal Products has introduced
the model 7100 ENDECO temperature-
controlled soldering stations, which has
push-button thumb-wheel control and a
closed-loop thermocouple sensor. The
station is designed to solder at 20W

| (450°F to 700°F) and has a 20W/40W

switching ability. Features include a
3-wire ground that prevents potential
differences greater than 2mV at the
soldering tip; a resistance reading of less
than 20Q from tip-to-ground; and a
guaranteed 10 degrees of preselected
temperature at idle.
Circle (98) on Reply Card
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Static awareness products
Signs, posters and packaging labels
for electrostatic discharge awareness are
available from Desco Industries. The
products feature either the JEDED-14 or
the Mil-Std-129] symbols.
Circle (99) on Reply Card

Interface analyzer
Electro Standards Laboratory has in-
troduced the model 700 EIA RS-232 in-
terface analyzer, designed for use at the
EIA RS-232 or CCITT V.24 data inter-

| face of modems, multiplexers, terminals

and computers. Inserted in series be-
tween the DTE and the DCE, the
battery-powered analyzer allows the
user to monitor of all data, timing and
control signals. Tri-state LEDs simul-
taneously display polarity, activity and
validity of all key interface signals.
Circle (100) on Reply Card

Grounding wrist strap
Davle Tech’s personal grounding
wrist strap protects sensitive devices
from static charges generated by the
operator. The wrist strap features a
6-foot coil cord that swivels 360
degrees. Other features include oxida-
tion prevention and a high-function
resistor.
Circle (101) on Reply Card

Torque screwdriver
An adjustable torque-limiting screw-
driver with a calibrated micrometer
scale is available from Klein Tools. The
tool is graduated in 2 inch-pound in-
crements and provides torque accuracy
over a range of 2 to 36 inch-pounds. The
screwdriver (No. 57035) can also be ob-
tained in a set (No. 57034) that includes
five interchangeable bits.
Circle (102) on Reply Card

Soldering elements
Wybar Electronics has introduced im-
proved elements for its model SD-1
desoldering and soldering tweezers. The
elements, preformed to fit around the
sides of the component, allow very
small components, down to 0.12-inches
wide, to be processed.
Circle (103) on Reply Card

Combination case
Jensen Tools is offering a Rota-Lux

| case that will carry both a full pallet of



tools and a laptop computer. Molded of
rugged polyethylene, the case offers
maximum protection for equipment.
The lid of the case contains a
removable/reversible pallet with
pouches for more than 30 tools on one
side and for documents on the other.
Circle (104) on Reply Card

Wire stripper
The model ST-500 adjustable preci-
sion wire stripper from OK Industries
accurately strips 20 to 30AWG wire. The
tool has four hardened blades that will

strip all types of wire insulations. An
adjustable wire stop that ensures con-
sistent wire strip lengths is also
included.

Circle (105) on Reply Card

Power console
Kalglo Electronics’ model DPC+, an
8-outlet console surge suppressor/noise
filter, features 131V clamping, an outlet
wiring integrity checker, and dual- ‘
filtered and isolated banks. A fail-safe |
feature removes the system and con- .

nected equipment from the ac circuit if
the internal protection components are
damaged.

Circle (106) on Reply Card

Solder feeding system
The model 1IS automatic solder
feeding system, available from HMC,
combines a special soldering iron and
a solder dispenser that holds a I-pound

| spool of wire solder. Solder is fed elec-

tronically through the soldering pencil
itself when the operator depresses a
microswitch on the handle to advance
the wire solder.

Circle (107) on Reply Card

Miniature test connector

The E-Z Micro Double Gripper TM
Test Connector series is available from
E-Z Hook. The series features a dual
contact blade assembly, a gripping hook
and component leads, and accepts
22AWG test leadwire. Ten color-coded
XK double gripper units are also
available.

Circle (108) on Reply Card

Oscilloscope training program
Bergwall Productions’ 822 Dual
Trace Oscilloscope Il is an audio/visual

[

ing objectives, pre-tests, post-tests and

{ a glossary.

|
!

Circle (109) on Reply Card

Digital storage adapter
The DSA-250 storage adapter from

iGlohal Speciulties converts analog

oscilloscopes into digital storage
oscilloscopes. The unit features 8-bit
resolution; IMS/s digitizing rate; selec-

| table 0%, 50% and 100% pre-
triggering; and a 1,024-word display
capacity.

Circle (110) on Reply Card

Portable PC tester
Vu-Data has introduced its model

| 8000 portable PC tester for use with all

training film that provides information |

and techniques necessary to operate and
utilize the Tektronix scope and similar
oscilloscopes. The program has four
parts, is available in video and filmstrip,
and includes a study guide with learn-

|

|

8086, 8088, 80286 and 80386P-based
personal computers. The model pro-
vides high-speed troubleshooting of

system boards and adapter cards to the
component level. No additional com-
puter is necessary for operation.

Circle (111) on Reply Card Esu

Dial Torque Gauge

= Tentel® Corp.
- ‘1506 Dell Avenue
Campbell. CA 95008

Circle (13) on Reply Card
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Mechanical problems in VCR’s cause approximately 75% of VCR
malfunctions. Adjustments are necessary to keep your VCR equip-
W ment operating properly. Tentel gauges can help! They allow #°_ *©

technical measurements to be made, even by non-technical people.

g Tentel covers the entire mechanical performance of VCR’s with easy =

to use, universal tools. These gauges are a MUST if your job includes H"_’
VCR repair, and many non-technical users merely want to set up an

effective preventative maintenance program.

ik Call now and find out how these four gauges can perform 28 critical
% measurements, including hold back tape tension, elevator latching,

head tip wear and others, to help maintain or repair your VCR’s.

(800) 538-6894 £

In Calif. (408) 379-1881

Je iz

L il
Spindle Height Gauge

Head Protrusion Gauge



—— Audio Corner

Servicing the compact disc
player-Part V

This is the fifth part in a series on serv-
icing compact disc players. Part IV
covered modification procedures. This
part and the continuation next month

Clifford, a freelance writer, has published more than 75
books on electronics.

will discuss how flowcharts can
streamline diagnosis.

The value of a flowchart depends on
how thoroughly and carefully it is de-
tailed. When a servicing technician uses
well-executed flowcharts, no servicing

By Martin Clifford

step is omitted, no servicing step is
repeated, and there is no dependence on
memory.

No sound
Because this condition can mean trou-

ble anywhere in the player, an overall

CHECX POWER
SUPPLY SECTION

LOCATE PC BOARD"*

CAUSING THE FAILURE
**CONNECT ALL
SOCKETS TO

e/

SECTION

NO

PLAYER WORKS?
SQUND HEARD?

YES

DISC

MOTOR
REVOLVES

DUTPUT SOUND
HEARD?

CHECK LASER CIRCUIT

QUTPUT SOUND

CHECK FOCUS CIRCUIT

QUTPUT SQUND
HEARD?

NO

CHECK RF CIRCUIT

OUTPUT SOUND N, _YES
HEARD?

CHECK cicuT

A
YES
QUTPUT SOUND

W

NO

MOTOR
CONTROL NO
CipculY

ox?

CHECX MOTOR
CONTROL CIRCUIT

CHECK DATA
CRCU

YES

OUTPUT SOUND
HEARD?

L]

CHECK AUDIO CIRCUIT

PLAYER OK

Figure 1. A no-sound condition can mean trouble anywhere in the player, so an overall flowchart is required. Finding the fault is a process
of elimination, so a large number of decision symbols are used. (Courtesy of Kyocera International.)
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LASER CIRCUIT
FAILED

NO
YES |
NO YES
REPLACE U,y . . . 3
Figure 3. In the RF circuit, the signal picked
up by the photodiodes is amplified by several
transistors. One of these transistors works in
YES D an emitter-follower configuration, and the out-

put taken from the emitter of this transistor
is sent to the HF terminal as an eye-pattern

YES /

REPLACE Q,q,, D/, ETC. \ (

B [ CHECKARDEHD EORER YES signal. (Courtesy of Kyocera International.)
CIRCUIT OK? Quoz, Qrosy ETC.

YES - flowchart (Figure 1) is required. Finding

the fault is a process of elimination, so

4 SOE GG UNE a large number of decision symbols are

RICERSE el A " used. By following the YES and NO

connections on these symbols, it should

be possible to narrow the search in a
YES logical and orderly manner.

If the player does not function, do not
( e s S > assume the fault is in the player. It may
seem obvious, but check to make sure
Figure 2. The abbreviqtions in this flowchar_t for laser circuit failure are Q (for transistors),  there is power available at the outlet and,
U (for ICs) and D (for diodes). To be able to identify these components, you will need a cir- if there is, that the power switch is

cuit diagram or you must be familiar with the transistors, ICs and diodes that are used.
(Courtesy of Kyocera International.)

RF CIRCUIT FAILED

turned on. Failure of the compact disc
player to work is possibly one of the
most common complaints.

Although the flowchart shows the
testing steps to follow, no chart can
cover every possible contingency. For
example, a player won’t work if no disc
has been inserted, or if it has been in-
serted upside down, if two discs are in
the loading tray, or if the loading tray
is mechanically operated and has not
been fully closed. None of these are
covered in the flowchart and, therefore,
a physical examination of the player is
the first step.

Open the CD player only after you
have made some preliminary tests of
your own: Is line power available? Is the
operating switch turned on? Is the
2ND AMP OK? 20 _{ cHECK 28D AMP CIRCUIT loading tray clear? Has a disc been in-
serted into the loading tray, and has the
disc been inserted with the label side
up? Are there any foreign objects in the

FOUR 1ST AMPS OK? CHECK 1ST AMP RF OUTPUT OK?

YES

MIXER CIRCWIT OK? CHECK MIXER CIRCUIT RF QUTPUT OK?

YES
loading tray? Has anyone tampered with
( RF CIRCUIT OK ’ the loading tray? Has the player been
dropped, or has it become water-
Figure 4. The procedure in this flowchart for RF circuit failure is to check the first four amplifiers damaged or affected by high humidity?
following the photodiodes and the mixer circuit. (Courtesy of Kyocera International.) Does the player work when operated
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(A-D)
U301 Ui
i I (1/2)
A B
D C
(B-C)
PHOTODIODE l(j:/g;

(A+B)
(B+C)

FOCUS CoIiL

Figure 5. In this focus servo circuit, when the scanning beams are focused, the same quantity of light is applied to the photodiodes aqd
the error signal becomes zero. However, if the beams are out of focus, the error signal does not become zero and is coupled to the focus coil.

FOCUS CIRCUIT
FAILED

CHECK 1ST AMP

FOCUS SERVO OK?

NO

YES
LOGIC CIRCUIT OK?

CHECK LOGIC CIRCUIT

FOCUS SERVO OK?

NO

CHECK 2ND AMP
CIRCUIT

FOCUS SERVO OK?

YES
2ND AMP OK?
YES

NO

CHECK FOCUS COIL
CIRCUIT

FOCUS CIRCUIT OK

Figure 6. This flowchart for focus circuit failure indicates that the first amplifier, the logic
circuit, the second ampilifier and the focus coil should be checked in turn. (Courtesy of Kyocera

International.)

manually but not with remote control?
If the player will not deliver sound to
an external amplifier, will it still operate
headphones? Is the connecting cable
from the player to the hi-fi system
satisfactory, and will operation be
restored if a new cable is used? Are the
plugs on the connecting cable corroded?

You can answer some of these ques-
tions, but if you have been asked to
repair the player. do not expect to get
all the answers honestly from the user.

Laser circuit failure
Assume you have followed the overall
block diagram in Figure 1, and when
you reach the block marked “laser cir-
cuit OK,” you have a *“no” answer. In
this case, you must move to the block
reading “check laser circuit.” By itself,

that instruction is inadequate. What we
need at this point is another flowchart
detailing the instructions to follow in the
event of laser circuit failure. (See Figure
2)

The abbreviations in this flowchart
are Q (for transistors), U (for ICs) and
D (for diodes). To be able to identify
these components, you will need a cir-
cuit diagram or you must be familiar
with the transistors, ICs and diodes that
are used. Circuit diagrams are available
in the manufacturers’ servicing manuals,
but you will probably get one more easi-
ly and quickly from a company that
publishes such diagrams.

4-division unit and used for focus-error
detection and main signal-pickup, is
amplified by several transistors. One of
these transistors works in an emitter-
follower configuration, and the output
taken from the emitter of this transistor
is sent to the HF terminal as an eye-
pattern signal, also known as the EFM
waveform. (See Figure 3.)

The peak-to-peak voltage of the eye
pattern is 2V. Adjustment of this pattern
should be made near the center area of
a standard test disc with the adjustment
for maximum clarity of the eye-pattern
signal. The adjustment is done by a
potentiometer that has a range limited
to +45° from the mechanical center of
this control. The procedure in the
flowchart is to check the first four

| amplifiers following the photodiodes

RF circuit failure '
In this circuit, the signal picked up by |
the photodiodes, arranged as a
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and the mixer circuit (Figure 4).

Focus circuit failure

When the scanning beams are fo-
cused, the same quantity of light is ap-
plied to the photodiodes and the error
signal becomes zero. However, if the
beams are out of focus, the error signal
does not become zero and is coupled to
the focus coil (Figure 5).

Although two ICs are indicated here,
it is just one unit. The identification
number, U301 and Ulll in the follow-
ing IC, may not be the same in a dif-
ferent CD player.

In the event of focus circuit failure,
the flowchart indicates that the first
amplifier, the logic circuit, the second
amplifier and the focus coil should be
checked in turn (Figure 6).

Next month, we’ll continue our look
at flowcharts, concentrating on
flowcharts for tracking circuits, the
motor control system and the data

processor. esy



Computer Corner

Troubleshooting floppy disk drives

By Conrad Persson

Floppy disk drives are pretty reliable
devices, but because of their nature, they
are susceptible to problems caused by
dust and dirt, excess heat, and other en-
vironmental problems. Floppy disks
themselves are also highly reliable
media for mass storage of computer
files, but they too are susceptible to
damage if they aren’t handled properly.

When a disk-drive operation gives
you a strange message, it may be a hard-
ware problem, a problem with the disk
itself, a software problem, an operator
problem, or no problem at all. When
you're called on to solve a disk-drive
related problem, before you dive right
in and start taking things apart, ques-
tion the operator carefully, take notes,
and make some checks yourself.

For example, for someone not
familiar with the IBM personal com-
puter disk-operating system (DOS), the
error message “GENERAL FAILURE”
might cause heart failure. It really
sounds bad. But it doesn’t mean that the
disk drive needs to be replaced or
anything like that. A quick look at the
DOS operating manual tells you that the
problem is probably caused by one of
three minor problems:
¢ The diskette type and drive type don't
match. For example, the operator may
be trying to use a 1.2MB high-capacity
diskette in a 360KB drive.

e It may be that the diskette is not com-
pletely inserted into the drive, or that
the drive door is not closed.

® The operator may be trying to use a
diskette that isn’t properly formatted.

Another disk drive-related message is
“ERROR WRITING TO DISK.” This
is another message that may not actual-
ly be a problem, or it could be an in-
dicator of a potential problem. One case
that I became aware of turned out to be
no problem at all. The operator asked
me to take a look at her monitor screen
as it was giving her that message. In this
case, I simply called up the directory of
the disk and took a look at the number
of files she had on it. It turned out that

Persson is editor of ES&T,

she had recorded a large number of
short files on the disk and had simply
used up all of the available file space on
the disk directory track.

Just to verify that this was the prob-
lem, I had her erase one of the files on
the disk and then save the file on the
screen. She had no problem saving the
file once room was made in the
directory.

Another operator got the same
message and asked me to have a look
at her computer screen. This was a dif-
ferent situation, as she knew that she
had very few files on the disk and they
were all relatively short as well. A look
at the directory of the disk didn’t tell us
much, so we did a CHKDSK. This told
us a great deal. More of the space on
the disk was unusable than was usable.
Apparently some kind of a manufactur-
ing defect had occurred that left a great
deal of the oxide unable to accept
magnetization.

This information fit in with some of
the other things she had been experienc-
ing. Out of one box of disks, something
on the order of three or four disks were
bad. Some were so bad they couldn’t
even be formatted at all. That’s
something to keep in mind when deal-
ing with floppy disks. If one or more
disks are found to be bad, there’s a
distinct possibility that you’ll find still
more bad disks in the same batch. These
were first quality disks, guaranteed for
a lifetime to be free from defects, not
some no-name bargain-basement disks.

In the case of disks that have been
used to store valuable data and are found
to be grossly defective, it might be a
good idea to make copies on known-
good disks. Otherwise, two potential
problems might crop up. One is that the
portion of the disk on which the data are
stored might turn out to be incipiently
defective and you might lose some of the
data on that disk. Another potential
disaster is that, if some of the oxide is
bad, it might flake off, become embed-
ded in the read/write head and damage
other disks.

Intermittent disk problems, like many
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other intermittent computer-related
problems, may be caused by bad con-
nections. If you encounter a disk prob-
lem that doesn’t yield to the first level
of troubleshooting — questioning the
operator and delving into software ef-
fects — the next step is to make sure all
connections are clean and tight. As you
probably know, anywhere there are con-
nections that are not soldered,
mechanical stresses and oxidation may
interrupt the electrical continuity and
cause data to be lost, resulting in im-
proper operation.

After you’ve made the obvious
checks, such as CHKDSK, and the
problem continues, turn the system off
and check all connections. Carefully
unplug any connectors to the offending
disk, and make sure that card-edge con-
nectors are clean and bright. If there’s
any doubt, take an eraser and rub on
each of the connectors to remove any ox-
idation. A wipe with a cloth moistened
with isopropyl alcohol followed with a
wipe with a dry cloth will finish the job.
Disconnect any cables, clean the con-
tacts if they look like they need it, and
reconnect them.

In many cases, this will be all that is
necessary to restore the disk drive to
operation.

Making notes

One of the things alluded to in this ar-
ticle is the usefulness of keeping notes.
If you will be responsible for specific
computers, it might help immensely to
keep a log on each computer. Ask the
operator to make a note of anything
strange that occurs. If a strange message
occurs on the screen, ask the operator
to do a ““Print Screen,” and keep the
printout. It would be a good idea to
make a note of the time and date of any
occurrence.

A malfunction log such as this, along
with a log of any servicing/maintenance
procedures, will help you keep track of
a deteriorating situation. It will also give
you a record that you can refer to for

future malfunctions.
8sY.



Video Corner

Troubleshooting VCR front loading
systems-Part |l

This series of Video Corner describes
procedures for servicing the fron
loading system on a specific brand and
specific models of VCR. However, the
methods discussed, the operation of the
device and the precautions mentioned
should have applications to almost any
brand or model of VCR. Last month’s
installment gave an overview of the cir-
cuitry and its operation. This part will
describe the actions that take place
when a cassetie is loading and the
troubleshooting procedures 1o use when
loading doesn’t occur properly.

Cassette loading
To aid in isolating a defect in the
capstan drive circuitry, the sequence of
events occurring during a normal
cassette-loading operation are described
here:

1. As the cassette is manually inserted,
the FL status switch assembly rotates.

This information was adapted with permission from the
article “VCR Front Loading Troubleshooting.” which ap-
peared in Volume I of The Best of the Expander. pub-
lished by Mitsubishi

| motor in a forward direction.

2. Rotation of the FL switch generates |
a low in the FL-I status line, which has
no significance at this point—it is mere-
ly a presetting action.

3. Continued rotation of the FL switch
causes the FL-2 status line to go low, ’
and the microprocessor responds by
generating a low on the CP-REV line.

4. The low on the CP-REV line turns
off Quns, allowing forward drive at pin
7 of IC5A4 from the 12V supply via
Rips.

5. The positive voltage at pin 7 generates
an output at pin 3, driving the capstan

6. The rotation of the capstan motor
drives the front loading mechanism and
the cassette is drawn into the VCR.

7. Because an FG signal is generated
when the capstan motor rotates, the
microprocessor does not remove the low
on the CP-REV line and the motor drive
continues.

Table 1
Momentary voltages
capstan drive IC
mode inputs outputs
pln 2 pin 4 pin 7 pin 3 pin 6

stop 0 1.5V 0 0 0
load 0 1.5V 8V 0 8V
unload 8V 11.5V 0 8V 0
pb 0 11.5V 5V 0.1V 35V
ff 0 11.3V 95V 0 85V
rew 9.5V 1.3V 0 8.2V 0
fs 0 17.2V oV 0 9V
rs 10V 17.2v 0 85V 0
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8. The FL switch continues to rotate as
the cassette is drawn into the VCR.

9. When the cassette is resting on the
reel hubs, the FL switch generates a
high on the FL-1 status line.

10. The microprocessor responds by
driving the CP-REV line high, remov-
ing drive to the capstan motor.
Remember that if the capstan motor
does not rotate, the drive commands
will only be generated once. To
reproduce the drive commands, the
VCR must be disconnected from the
power source, then reconnected to reset
the microprocessor. This process makes
tracing the capstan drive somewhat
more time consuming, but it is
necessary to determine where the drive
command is lost.

Troubleshooting

As an aid to isolating the cause for a
loading or unloading problem, Table 1
lists the normal voltage at the inputs and
outputs of the capstan drive IC for each
mode of operation. Remember that
drive voltages given during load or
unload are only momentary under nor-
mal operation.

If a defect renders the capstan motor
inoperative, the VCR will simply refuse
to accept a cassette. Although the same
symptom can be caused by other sec-

| tions of the VCR such as defective status

switch assemblies or mechanical control
circuitry, the flow chart illustrated in
Figure | should be useful in determin-
ing whether the problem is in the
capstan motor or the capstan drive
circuitry.

Although the HS-7I0UR is a vertical-
loading VCR and does not rely upon the
capstan motor for the cassette-loading



WILL NOT
LOAD A
CASSETTE
CHECK
CAPSTAN
DRIVE IC
VOLTAGES
CHECK
SOURCE
OF WRONG
VOLTAGE
*MANUALLY
INSET AND
HOLD A
CASSETTE
CHECK
CAPSTAN
MOTOR
CHECK IC
INPUT
VOLTAGE
CHECK
SOURCE NO PIN2=0V YES REPLACE
OF WRONG PIN4=11.5V CAPSTAN
VOLTAGE PIN7=8V DRIVE IC
*CASSETTE MUST MANUALLY BE HELD IN THE VCR FROM THIS POINT ON.

Figure 1. If the capstan motor is inoperative, the VCR will simply refuse to accept a cassette.
Although the same symptom can be caused by other sections of the VCR, this flow chart
should be useful in determining whether the problem is in the capstan motor or the capstan

drive circuitry.

process, the capstan motor is used to
remove tape slack during the loading
procedure and is an integral part of the
eject cycle. Because the HS-710UR uses
the same capstan motor and drive IC as
the horizontal-format front loading

machines, the voltage in Table 1 should
be useful in checking the capstan drive
circuit even though the symptom may

| vary somewhat on this model.

Next month, we’ll discuss how to
replace the mode switch. ESW
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Now You Can Learn Electronics
From VHS Video Tape!!
UCANDO Now Has Four Video
Tapes Designed For The
Electronic Enthusiast.

ELECTRONICS AND YOU—PART ONE DC
PRICE $32.95
You will learn about Series clrcults, Parallel cir-
cults, the combination of Series-Parallel circuits,
Ohms Law, Voltage, Current and Reslistance as
well as how to use the Digital multimeter.

ELECTRONICS AND YOU—PART TWO AC

PRICE $32.95
You will learn about AC theory, Colls
Transformers, Capacltors, Filter circults and
how they are used in actual circuits.
VCR MAINTENANCE AND REPAIR

PRICE $32.95
This tape was designed for the average VCR
user. No speclal tools or schooling are required
for this tape. You will learn how to clean the en-
tire tape path in the VCR as well as how to
replace some of the belts in the VCR.
INTRODUCTION TO VCR REPAIR

PRICE $59.95
You will learn how the VCR Processes the
Lumlnance, Chromance and Audio signals in
the VCR, in both the playback and record modes,
you will also learn about the Servo systems us-
ed to control the Capstan motor and the Video
Drum Cylinder. This tape also covers many more
aspects of the VCR.
ORDER YOUR TAPES NOW!
VISA and MASTER CARD are accepted.
CALL: (513) 548-6113 or mail check or money
order top:

UCANDO P.O. Box 386
L L) Greenville,
I 7| onio 45331

Circle (14) on Reply Card
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Symcure
guidelines

ES&T is now paying $60 per page for
accepted Symcure submissions.

The term Symcure is a contraction of
two words: symptom/cure. Problems that
are published in the Symcure department
are those that have occurred more than
once. This is the kind of problem you can
solve without even a second thought
because you’ve already seen so many of
that particular brand and model of set
with those symptoms. In almost every
case, it will be the same component that
fails or the same solder joint that opens.
Submissions must follow these rules:
® Each submission must consist of seven
individual symptom/cure units on a single
brand of TV set.

e If there is no Sams Photofact on the
unit, we cannot accept the submission.

Troubleshooting
Tips guidelines

ES&T is also paying $25 per item for
accepted Troubleshooting Tips.

A Troubleshooting Tip describes a pro-
cedure used to diagnose, isolate and cor-
rect an actual instance of a specific prob-
lem in a specific piece of equipment. Its
value, however, lies in the general
methods described.

A good Troubleshooting Tip has the
following elements:

e It should be a relatively uncommon
problem.

® The diagnosis and repair should pre-
sent something of a challenge to a com-
petent technician.

e It should include a detailed, step-by-
step description of why you suspected the
cause of the problem and how you con-
firmed your suspicions—anything that
caused you to follow a false trail also
should be included.

¢ It should describe how the repair was
performed and any precautions about the
possibility of damage to the set or injury
to the servicer.

For Symcures and Troubleshooting
Tips, please also include:
¢ the manufacturers name;
® the model and chassis number;
® the Sams Photofact number;
® a sketch of the schematic area where
the fault was found. (Include a major
component such as a transformer or tran-
sistor to provide a landmark.)

Readers’ Exchange

Editor’s Note: Readers’ Exchange items are
published in the order they are received. We are
happy to offer this service at no charge to you,
our readers, but we ask that:

* Ttems are typed (or /egibly written).

* You include your name and address on the same
page as your ad (envelopes and contents are often
separated). Please also include your telephone
number (specify if you don’t want it published).
Using your peel-off label is a good idea.

* You limit any ad to no more than three items.
If space demands, ads will be edited to roughly
four lines in the magazine.

® Mail to: Readers’ Exchange, Electronic Servic-
ing & Technology, PO. Box 12901, Overland Park,
KS 66212.

WANTED

Schematics and service info for Commodore
model 1802 monitor. Will pay reasonable fee.
Copy OK. John Ohrnberger, 20 Narragansett
Ave., Medford, NY 11763; 516-286-4185.

Rek-O-KVT/Presto record-cutting machine for 78
and 45 rpm—no home-type machines!; schematics
for Melcor AB-247 amplifier, Midways “‘Rifle
Champ” and Chicago Coin “Big Hit” games;
mechanism cover for Seeburg HF-100G jukebox.
Mike Zuccaro, Voice & Video, 5038 Ruffner St.,
San Diego, CA 92111; 619-560-1166.

KLH model 21 FM table radio from the
mid-1960s; old German table radios from the
1950s. Mike Ofsonka, PO. Box 374, Springfield,
VA 22150; 703-643-2775.

Schematics for Stanley door opener #230011(Rx),
#291220(Tx). R.N. Sharpe, 46 Slinn Bay, Regina,
Saskatchewan, Canada, S4R 6L6.

IC for Quasar LI9TS-945A chassis, SC panel part
#10655B14. Quote price. Bill Risko, 1329 Tiin-
ing Road, Dresher, PA 19025; 215-659-2349.

RCA Voltohmyst model WV-98C in A-1 condition.
Also, new or good used parts. Paul Capito, 637
W. 21 St., Erie, PA 16502.

New or used type ASIADY 00X picture tube or
source to get one reasonably, no duds. This tube
is NAP part #AAASIADYO00, available but too
high for us. Is there another substitute? Used in
Magnavox model RH4340 WAQ3 chassis 20BI-02
BB. McCombs Electronics, 505 Cedar Rock Road,
Easley, SC 29640; 803-859-2540.

Sparton Nocturne, a 1936 floor model radio made
with a 46-inch diameter blue or peach colored mir-
ror in a chrome cradle. Will pay up to $3,000 for
one in good condition or $250 finder’s fee. Doug
Heimstead, 1439 Hillcrest Drive, Fridley, MN
55432; 612-571-1387.

Used B&K model 520B transistor checker and
Simpson model 431 color generator. James Wig-
gin, 15069 Pajaro Court, Viciorville, CA 92392;
619-245-1985.

SAMS CB and SD books. Please state book
numbers available and price wanted. Nancy
Hauver, 34 Burlington Ave., Rochester, NY 14619.

Operation or service information for Communica-
tions Associates model CL-11 linear amplifier and
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Monsanto model 1SO0A frequency counter. Will
pay use or copying cost. Does anyone have a cur-
rent address for either of these companies? Able
TV and Electronics, 6333 Hiway 2321, Deer Point,
Panama City, FL 32404.

Schematic and/or service manual for Siltronix
model I0UIC transceiver. Will buy your original
in good condition or a legible copy and pay
postage. Terrv L. Turner, 2406 E. Sabine, Victoria
TX 77901; 512-578-1446.

Service information for Conar model 681 color
generator. NRI graduates please help. Will pay all
costs for material. Industrial Electronics, Haney
Vo-Tech Center, 3016 Hwy. 77, Panama City, FL
32405.

‘ A copy of Rider’s Radio manual volume 2. Jo/hn

J. Trimble, 2217 Robert Fulton Hwy, Peach Bot-
tom, PA 17563; 717-548-2246.

IF module #IFU-04 708022 for an XAMTYV. Ed-
mond N. Khoury, 4017 Berkshire, Detroit, M1
48224, 313-885-5032.

Replacement modules for 3M model DP-100 video
processor. Joseph Chiaravalloti, 1212 Bullens
Lane, Woodlyn, PA 19094, 215-833-1492.

Schematic or operator’s manual for a Jackson
Hailer model HA-7OTB7 boat hailer/inter-
com/alarm unit, manufactured by Jackson Marine
Electronics, Ft. Lauderdale, FL. Robert R.
Blevins, RD 1, Box 113A, Lexington Park, MD
20653.

Sony B&W TVs: 8-301, 5-30X and 4-20X. All are
early models. Any condition. Don Hauff, 9988
107th Ave. N., Maple Grove, MN 55369,
612-425-0089.

Need NOS power, IF and audio transformers for
old tube-type German radios such as Grundig,
Blaupunkt, Telefunken. Have anything? Used and
miscellaneous considered. Wilford Wilkes, Box
103, Brisbin, PA 16620; 814-378-8526.

Service manual or schematic for Panasonic/Mat-
sushita/Technics model #SA700 stereo AM/FM
amplifier. Will pay. Joe LaGuardia, 1521 Flamin-
go Court, Homestd, FL 33035.

Schematics for Akai M9 and MI0 audio recorders,
plus head cover for MI0. Berr Kuschner, High Tech
Service, 3340 Turtlernound, Melbourne, FL 32935;
407-254-1824.

Any service information for the Bohsei model
#13BO81 TV color port, chassis #M3C2-1B2.
Crowell’s TV, PO. Box 757, Whiteville, NC 28472.

Schematic for GE 10-inch color TV, chassis #AA;
tlyback transformer, part #/RTRNFI2I4CEZZ, for
Sharp model 19F72 19-inch color TV. Jo/hn
Browzakis, 247 Valley Circle, Charleroi, PA 15022;
412-483-3072.

FOR SALE

Simpson Electric model 467 DMM, measures up
to 1,000Vdc, 750Vac, 2A ac/dc, 20M1, includes
leads and battery, $100; Hewlett Packard model
130C oscilloscope,500kHz bandpass, identical ver-
tical and horizontal amplifiers from 0.2mV/cm to

s



20V/cm, internal and external triggering, 2! linear
sweep times from |ys/cmi to Ss/cm, magnifier, in-
ternal calibrator, $195; Tektronix model RM504
oscilloscope, 450kHz bandpass, single vertical in-
put from SmV/cm to 20V/cm, internal and exter-
nal triggering, 18 linear sweep times from |s/cm
to0 0.5s/cm, horizontal amplifier, internal calibrator,
$165. Add $10 for insured UPS shipping. COD is
OK, too. Fred Jones, 407 Morningbird Court,
Niceville, FL 32578; 904-678-1803.

Sanyo MBC 555-2 computer: two §'%-inch disk
drives, 256K memory, serial and parallel ports,
joystick, Lotus 1, 2, 3—video board, WordStar,
SpellStar, CalcStar, 300 baud modem, games,
paint program and manuals. Trade for Sencore test
equipment or make offer. Paul Rawlings, 4010
Westminister, Midland, TX 79707; 915-697-7132.

Sencore VA62 with NT64 and VC63 in original
box with all manuals, $3,000. New B&K model
467 CRT restorer/analyzer with Dandy Daptor and
manuals, $400. Bill Woody, Woody Electroniics, 104
East Main St., Burnsville, NC 28714;
704-682-3399.

Diehl Mark V super tech, very good condition,
$200 firm. Poston TV, 197207 NW 2nd Ave., Miami
FL 33169; 305-652-8700.

Secore PS163 scope and probes; B&K 1077B
analyst; Tektronix 601 storage display unit; Eico
944 flyback tester, B&K 445 CRT tester.

Reasonable offers considered. All include
manuals. Ed Leduc, 319 S. Hall St., Manchester,
NI 03013.

TV test equipment and receiving tubes. Send
SASE for list. Edward Bello, 4803 Wynwood
Court, Columbus, Ol 43220

B&K model 415 sweep and marker generator with
leads, probes and manual, $115 plus shipping. Rere
Racine, 3 Victory Drive, S. Burlington, VT 05403;
802-658-3957

Out of business! Misc. Sams Photofacts to #1699,
test equipment; office equipment; parts inventory;
merchandise inventory; building and property.
Send SASE for list. David A. Day, Flori-Day Elec-
tronics, 44 Ave. E, Apalachicola, FL 32320;
904-653-9637.

ETD telefax publication, 1623 to 1770, total
publications 117, make offer; Aircraft radio
transmitter BC-457-A; color test jig with telematic
adaptors, YA-12-15-49, CD-51-53-63-67, SY-887,
test equipment: color generator Electrotech model
V-6-B, RCA Voliomist WV-510-A and B&K
multimeter model 282. Send for list and price of
7,000 tubes on hand. William J. Maida, 274 W,
Sabal Palm Place, Longwood, FL 32779;
407-869-6138.

Tentelometer model T2-H7-UM (VHS, Beta,
Recam), $225; complete set of N.A. Philips VCR

repair tools, $425. Will sell both for $615, include
UPS. Equipment never used, guaranteed new. J.D.
Maaks, 9163 Pine Springs Drive, Boca Raton, FL
33428, 407-487-4513.

10 new Diehl Mark III scanners, $125 each; 1l us-
ed Mark IlIs, $50 each; used Mark IV and V, $75
each: two Diehl Super Techs, make offer; techni-
cian/shopowners newsletters; new Diehl circuit
boards, cheap, write for list. Add shipping. Ken
Sorrels, 2107 6th Ave., Canyon, TX 790I5;
806-655-9554.

12 Telematic Jig YA adaptors and four SYA, @
$3, plus shipping, SASE for numbers; Eico model
950B resistance/capacitor/comparator bridge, $25
plus shipping. M.E. Andrews Jr., Box 9, Exeter,
Ri 02822

Sencore SG-165 AM/FM stereo analyzer:
Tentelometer T2-H7-UM; B&K 1822 frequency
counter; RCA VCR tool kit in carrying case; ad-
ditional test pieces; also a variety of spares. Call
or send for complete list. Audio/Video Supply,
4674 Cardin St., Suire D, San Diego, CA 9211I;
619-565-1101.

EICO miodel 1140 series-parallel resistor-capacitor
substitution box with manual, good condition, $35
plus shipping; Sams Photofact sets #69 through
#496. $1 each or all 275 sets for $100 plus ship-
ping. John Brouzakis, 247 Walley Circle, Charleroi.
PA 15022; 412-483-3072. Esw

Classified

Advertising rates in the Classified Section are $1.65 per
word, per insertion, and must be accompanied by payment
10 insure publication.

Each initial or abbreviation counts as a full word.
Minimum classified charge $35.00.

For ads on which replies are sent to us for forwarding (blind
ads), there Is an additional charge of $40.00 per insertion
10 cover department number, processing of replies, and
mailing costs.

Classified columns are not open to advertising of any pro-
ducts regularly produced by manufacturers unless used and
no longer owned by the manufacturer or distributor.

FOR SALE

TV TOUGH DOGS: 300 symptoms and cures. Send
$7.95 to DAVIS TV, 11772 OId Fashion Way, Garden
Grove, CA 92640 10-87-tfn

REDUCED 75%, Dishl Mark V scanner $249, Diehl Mark
Il scanner $39. New. 2805 University Ave., Madison, Wis.
53705, 608-233-9741, 608-238-4629. 01-89-2t

INTEGRATED CIRCUITS—Lowest prices on Admiral, G.E.,
NAP, Philco, RCA, Sears, Syivania and Zenlth types. Write
PEC, Box 894, Union, N.J. 07083. 11-88-4t

PHOTOFACTS: Folders under #1400, $4.00. Above #1400,
$6.00. Sent same day first-class postpaid. Loeb, 414
Chestnut Lane, East Meadow, NY 11554, 12-88-3t

VHS-VCR Repair Solutions Volumes |, I, Ill, IV. Each con-
tains 150 symptoms and cures, cross reference chart, free
assistance. Each $11.95, any two $19.95, any three $29.95,
all $39.95. Eagle Electronics, 52053 Locks Lane, Granger,
IN 46530. 01-89-TFN

TVIVCR TUFF TIPS listed by mfg. & model. Over 400 tips.
$21.95. TV Tips only $11.95, VCR Tips only $13.95. VCR
CROSS-REFERENCE listing for electronically similar
manufacturers, RCA, GE, Sylvania, Panasonlc, Quasar,
Magnavox, Philco, & J.C. Penney, $19.95. TV/VCR
FAILURE HISTORIES. Multiple cures for most problem
areas. Send $7.95 with mfg. and model number. Money will
be refunded with free sample if model is not on database.
Add $1.50 postage and handling. TECH CURES, 4825
Fredericksburg Road, San Antonio, Texas 78229.12-88-TFN

COLOR CRT REBUILDING SERVICE from your DUD? 25"
up $39.98 - other sizes calll K. Magestro, 120 North Ave.,
New Brighton, PA 15066, (412) 847-3356. 02-89-2t

TV TROUBLESHOOTING: 300 PROBLEMS/SOLUTIONS.
3 VOLUME SET. NOTHING OLD LISTED. $12.00 PER SET
OR $5.00 PER VOLUME. JONES, BOX 702, NICEVILLE
FLORIDA 32578 01-89-TFN

WANTED

WANTED: SERVICE MANUAL - STEREO AMPLIFIER -
AEA (Analogue Engineering Associates) - Analogue G20.
Roy Rasmussen, 1880 Drumgoole Road West, Staten
Island, NY 10309, (718) 356-8317 02-89-2t

TUBES WANTED - We buy all types of receiving tubes -
particularly need radlo and audio tubes. Must be new in
original boxes unless very early ballon shape. Send us your
list for our bid. Antique Electronic Supply, 688 W. First St.
Tempe, AZ 85281. FAX 602-894-0124, Phone 602-894-9503.

02-89-3t

BUSINESS OPPORTUNITIES

TV, VCR, APPL. SALES, SERVICE AND RENTAL
BUSINESS WITH 3 STORES $25,000 buys service depart-
ment and you manage $100K in rental contracts for com-
mission. Or will sell all stores for $250K. Financing avafable
for qualified buyer. Located in Northern Virginia. Call after
7:00 p.m. est. 703-972-7027 01-89-TFN

Interested in ordering
article reprints out of
this or another issue?*
Reprints can be excel-
lent learning tools for
your technical staff and
great marketing tools
for your sales staff. Call
or write Kelly Hawthorne
at Intertec Publishing
Corp., P.O. Box 12901,
Overland Park, KS
66212; (913) 888-4664.

*Minimum order 500 copies.
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WE'RE THE ONE.. ..
& With over 12,000 Electronic Products | :
¢ With LOW Prices & Volume Discounts = /
e With the PRB LINE of Replacement - Ad Index HOHIne
Belts & Tires
Call Toll FREE Reader
1-800-558-9572  in Wis. 1-800-242-9553 Page Service Advertiser
24 HOUR ORDERING: FAX: 414-473-4727 Company Number Number Hotline
“First in Quality And Service” ‘
n ' E ’ C.G. Instruments . ..................... 45
7’ I/ |y Chamtronios, IRGERE VL~ .+« v v v o s« i oy I PP 800/645-5244 |
ELECTRONICS CO. 7
P.O. Box 28 ® Whitewater, Wisconsin 53190 l Cleveland Institute
Circle (16) on Reply Card of Electronics ............. 16A & 16B,17 7 ......... 800/321-2155
HAND REMOTE REPAIR DandyMfg. Co. ........... ..., 723 O 800/331-9658
LA GUARDIA ENT A R Of £ e €L 121 1 20 s & e e i S0 69
5882 Rich Hill Way
Yorba Linda, CA 92686
3",, : (714) 5701276 IS C AR i KT TR s 2 R S v o S re v et | FD 23
Wi P i imacing ime Laguardia Enterprises . ................. RV o3 5 714/579-1276
e A LV Leader Instrument Corp. ... .............. S Sl n e ks 800/645-5104
Circle (17) on Reply Card .

T W T MCM EIeCtronics . ... .................. Bt 402U Yo wins 800/543-4330
e S o B ;’;j,"éﬁgf@&\ i NS U S RIN T ot i o s = & Alwvah a1 % & ot BIG . iBLAr Am y 800/553-7278
up to all CRT's on the market (now or in the future).

Guamnleesgrom & total CRT servicing. Used by 1-3/ TN CET A KR Al 5 ¥ ¥ 4 68 Sl I e e s 51,53
O e | |
SRR | oo
ng. r r. " - r
OREkaBOP, Kiongy ek Guisietes. . | Electronics Division .. ................ BRI Ladarss 202/244-1600
FREE CALL 1-800-331-9658
(918) 424206, 7323 dlvaon 1. Muskoge, ON F0ATS | Parts Express Int'l., Inc. . ............... il R L 513/222-0173
gitale, (15)5u RaplyGaid Prime Electronics ..................... TS 1B v s 414/473-4727
;L%‘;::,,G"'de L B A Ty ULy Cans oo vn ke M 4 A W e 812/824-9331
uodated new Sth edition. a SENCOMEHINCINI AT r & & e 4k b A nkod IEC,; 85-88" 9 ih e nenet 800/843-3338
ramework for setting rates
dutte e “Tormula et Sencore, INC. .................. SRReaeBR o Ty 800/843-3338 |
_ tees SUCCESS! '
P il Toi Free tor details Sony (Service Data Software Div.) . . . . . . 23 20
1-898-220-4898 _.cs1 | Speery Tech, INC. ... .ooooeee ;e s 800/228-4338
| Tektronix, INC.. . ..o, GO B ks s b 800/835-9433
IEIrONDG UNC:) W 28 & % Gl awh = W i A BAREBE " L AT o 800/835-9433
IE NS R s 6 ¢ Wow o s CRI® e B Snl it L F D (B8, U s o 800/538-6894
I lironiXs (ING:a o o Sl e setd® o Wittt SRR 589 5N EN IR 313/939-4710
| U.S. Instrument Rentals . ............... 2SN RO el 4 800/824-2873

U-Can-Do VCR Educational

’—
| Products Co. ... o B PR 513/548-6113
ov'N 7 E Y = ot 24 S d s so £410 oo e BAC
. L P—— e E———— L _,_4‘

| Take us with you. ' DVERTISING SALES OFFICES \
TOKYO, JAPAN
Just p€€| Off YOL!f Mashy Yoshikawa
SUbscnptlon mall- KANSA;C SSOURI 10132"“65‘3':;3-"/:"‘3-
. ITY, MI R ran: aison
ing lab?' and Greg Garrison, Sales Manager Shimomiyabi-Cho, 2-18
attach it to the PO. Box 12901 Shinjuku-ku, Tokyo 162, Japan
Overland Park, KS 66212 Tel: 03-235-5961
addr ?SS_ChanSe Phone: (913) 888-4664 Tolex: J-33376 MYORIENT
card inside this ialx: ‘QJSL?QE'?S%RTEC o FREWVILLE, SOUTH AUSTRALIA
H elox: John Williamson
issue. Please allow OXFORD, ENGLAND Hastwell, Williamson, Rep. Pty. Lid.
6-8 weeks to Micholas McGeachin 109 Conyngham Street
foseleigh House, New Street Frewville 5063
process your Deddington, Oxford OX5 4SP South Australia
address change. Phone: (0869) 38794 Phone: (08) 79 9522
Telefax: (0869) 38040 Fax: 08 79 9735
Telex: 837469 BES G Telex: AA87113 HANDM
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. . E veryday you are asked 1o provide
If CD Player repaIrS seem a"en, technical service for some of the most
sophisticated consumer produe

Mitsubishi brings you carth,
the answers down-to-earth. j»

{ - ROUBLE-
G GUIDE is a "must-have”
or service technicians serious about
quahty repairs.

This how-to VIDEO TAPE and

WORKBOOK combination provides ,
vou with proven troubleshooting |
procedures adaptable to a variety of |
compact disc player brands...sure to ,
increase productivity and boost protits.

The unique Mitsubishi on-screen index
system guides vou through the step-by- o
step procedures in all facets ot CD
plaver repairs. Each topic is identified
by a quick access index number which

is recorded onto the tape and casily
visible throughout the presentation.. .a .
pertect system for day-to-day reference.

The workbook offers additional details
and easy 10 follow diagrams that com-
plement the video presentation.

-

Mitsubishi gives SOUND advice on CD
servicing with this all inclusive, in depth
video. Order your CD Player Trouble-
shooting Guide today. IT'S OUT OF °
THIS WORLD. ‘

foa

. Mitsubishi Electric Sales of America
National Parts Department
. 5757 Plaza Drive-P,0. Box 6007
g ' Cypress, CA 90630-0007
(800) 553-7278
(800) 825-6655 (FAX)

. $49.95

n ' VISA/MC and COD orders accepted
Part No. TT-106 (tape and workbook )
Additional workbooks

" available for $4.95
Order Part No. TWB-106

l : - MITSUBISHI

ELECTRIC SALES AMERICA, INC

G0 e

R g Circle (2) on Reply Card




For your own reputation
and in your customers’ best interest
always insist on

Y1IU LYlallc uic Ul

One of the easiest, fastest, and surest
ways for you to preserve the pedigree and
maintain the quality of the Zenith products
you service is with genuine Zenith replace-
ment parts.

And at no time is this more critical
than when you replace the more sophisti-
cated components like modules, tuners,
channel selectors and sub-assemblies.

Your participating Zenith parts dis-
tributor will supply you with a replace-
ment remanufactured, reconditioned and

serviced for reliability by Zenith people as
dedicated and knowledgeable as those who
made the original.

Equally important, the replacement
module or sub-assembly you receive in ex-
change from your Zenith parts distributor

o«

£y &

will most likely incorporate any Zenith
factory-made madifications in effect at the
time of remanufacture.

And nowhere else but in a partici-
pating Zenith parts distributor’s Exchange
Program can you get assurance that a
replacement incorporates Zenith factory
up-dates!

To learn the location of the Zenith
R&R Exchange Counter in your area, write
on your company letterhead and we will
help you locate one that’s nearby.

Risking an exchange for a Zenith
replacement anywhere else doesn’t make
sense. Not when factory-fresh replacement
modules and sub-assemblies are so readily
available thru a Zenith parts distributor’s
Exchange Program! Write now!

The quality goes In before the name goes on®

Zenith Service, Parts & Accessories + 11000 Seymour Avenue. Franklin Park, Illinois 60131 » A Division of Zenith Electronics Corporation




