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There are millions out there! Millions
and millions of people with cash in hand
looking for the easiest, fastest, most
reliable way to tie their television sets to
the mind-boggling variety of functions
and program sources now available.

That's why industry forecasters point
to this year, 1985, as the year the market
for video-audio accessories really comes
of age.

And who's the most likely to profit —
of all the people in the industry! - from
this booming bonanza in the television
aftermarket? You are. The Service Center
electronic technician, that's who.

You can be johnny-on-the-spot with
the perfect Zenith accessory to fulfill
your customers’ needs whether you're
in the shop or out on a service call.

Imagine what a market for acces-
sories some eighty-five million TV
households in the U.S. represent! In
terms of units...and dollars. 85,000,000!
What a market for Zenith's push-button
television control center, the Organizer.
For indoor and outdoor antennas.

For VCR tapes, both VHS and Beta.

What a market, too, for Zenith Spike
Suppressors. For lightweight stereo-
phones. And for all the other video,

ENITH

Electronic
Accessories

audio, and telephone connectors and
convenience devices your Zenith distrib-
utor now has on hand for you, including
Zenith's new Stat-Attack™ Cleaning
System.

Actually, this is the biggest, broadest
line of Zenith electronic accessories ever
backed by a name renowned for product
performance and reliability.

Make the most of it! Call your Zenith
distributor’s Parts & Accessories Sales
Manager now, today. It’s about time you
start making some extra money in the
service business. With Zenith Video-
Audio-Telephone accessories, of course!

Zenith Service, Parts & Accessories « 11000 Seymour Avenue, Franklin Park, lllinois 60131 « A Division of Zenith Electronics Corporation




Electricity and water don’t mix. At
least not in our Heavy Duty Digital
Multimeters. Because these Oops
Proof™ instruments are proterted
by a system of seals to ensur=
contamination-free dependability
in even the cruddiest conditions.
Other abase-proof “eatures
include the best mechanical pro-
tection ever huilt into a precision
Digital Multimeter. In fact, every
one of our Qops Proof multi-
meters will survive a drop from
ten feet onto a concrete surface!

Our lips are sealed.

€ 1984 Bec<man Industrial Corpo-ation. A Subsidiary of Emerson Electric Company.
! - 630 Puente Streel. Brea. CA 92621 (714) 773-811.

All the Heavy Dutv series
meters measure up to 1000 volts
AC and 1500 volts DC, with full
overload protection to those
maximum voltages even on the
lowest range settings. Overload
circuitry also provides transient
protection to 6KV on all voltage
ranges and up to 6() volts on all
resistance ranges.

We also invented a unique,
long-life rotary switch for our
Digital Multimeters. You can actu-
ally feel the difference just by
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rotating the function selector knob.
You'll find these features in

a full line of Heavy Duty DMMs

that offer a 4% digit readout.

0.05% VDC accuracy, a 10-amp

current range, a 2000-hour battery

life, diode test, true RMS and tem-

perature measurement. All this and

a no-questions, one-year warranty.
You'll want to try one out,

of course, so drop into

your nearest elec-

tronics distributor

and drop one.
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Servicing E30-series

NAP color televisions

By Stan Vitettoe

General knowledge is no
longer enough. The efficient
servicing technician
commands explicit recall of
unusual circuits and
probable component
problems such as described
this month for the E32
Magnavox and related
E30-series NAP color
receivers.

24

What do you know about
electronics? — Meeting the
measurement challenge
By Sam Wilson

If there is no such thing as a
truly accurate measurement,
how is this uncertainty
factor handled when
electronic diagnoses depend
on matching measured
values with values that are
expected?
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New circuits

By Joe Carr

Electronics excitement
gains fresh momentum
from new-generation
integrated op-amps (ICIAs)
described in this double-
barreled article which also
includes Nakamichi’s report
of the Schotz Noise
Reduction System that
quadruples a station’s
effective stereo

listening area.

46

Servicing videocassette
recorders, part 1

By Neil Heller

Practical procedures for
troubleshooting consumer
video equipment are based
first on generic principles
then implemented by
manufacturer’s directives
that are specific to the
product under repair,
according to the author of
this 3-part series.

54

Test your electronic
knowledge

By Sam Wilson

The questions in this
month’s quiz relate to
articles in past issues of
ES&T: The answers shouid
be a breeze to regular
readers. Give up? See
page 53.
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For testing, even when contactaccess is
exceedingly narrow and where delicate
wires could be damaged easily, there is
technologically advanced equipment,
that also assures signal accuracy to in-
finitesimal margins. Yet Jinaccuracy
must always exist. Why? See page 24.
(Photo courtesy of E-Z-Hook, Division of
Tektest.)

A new computer interface provides
household convenience without limita-

tions imposed by similar, earlier

peripherals. Page 6.
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_ al audio, automotives, comouters,
scienti‘ic or medica equipmsn:, almcst anything
...you'l use this ca'a og often.
Leader mzkes scme of the best digital storage
and analog oscillescopes; X-Y displays;
function, signal sweep/markes, video and
RF generators; vectorscopes and waveform
monitors; frequency counters; meters; bridges;
trans stor chec«ers and powes suppli2s

There are dozens of exciting 1ew instruments
you may nat have saen be‘orz.

‘Two year warrantv.

For ove~ 31 seas Leacer has been a major
supplier of supe-tz instruments for every facat
of electronic testing. Our repitaticn fo- features,
performance, accuracy, quality—contral and
value is respected worldwide. Thet's not
surmprising, condcering tha: less than 1% of our
instruments are ever returred for warrarty
regair or adjustent.

We bu Id eve-y Leader instrument fo
withstand the rgors of continuous three-stift-
usz, and put our money wnere o.Jr mouth i by
giving ycu a strang 2-year warraty.

Contact us today for your FREE 84-pag2
cetalog, evaluetion units, and the name of
your nearest “Select” L2ader Distributor.

(800) 64515 104
(516) 231-6900
For professionals

wno .
®4| EADER
idg=8 nstruments Corporation

difference.

&80 Oser Avenue
Heuppauge, Naw Ycrk 1-788
Regicnel Dffices: Chicago, Dallas,
Los Angeles, Bostom, Atanta

For Information Circle (5) or Raply Card
For Demonstratior Circle (6) en Reply Card




Editorial

AAN

Models, analogies and simplifications

This world we live in is incredibly complex, and
the more we study it and try to comprehend it, the
more complex it seems. No matter what aspect of
this world we study: physical, biological, social, any
study beyond a mere surface look reveals complex-
ities that elude our grasp.

Humankind’s answer to this difficulty is to con-
struct intellectual models; idealized little worlds
where we can limit the number of elements and for-
mulate precise rules for their actions and interac-
tions. In this manner, physicists have constructed
an atomic model, with protons and neutrons in the
nucleus and electrons whirling about in precisely
defined orbits. Every so often, studies reveal some
hitherto unknown, teeny particle contained in the
nucleus: mesons, gluons, quarks and more. And
their place in the model has to be assessed.

The study of electronics, also complex and in-
fluenced by a large number of factors, likewise is
understood by using models. For example, all
lengths of wire and most components, such as vac-
uum tubes, transistors and diodes exhibit some
amount of inductance, capacitance and resistance.
Unless these extraneous values affect circuit per-
formance significantly, they are ignored when the
circuits are analyzed mathematically.

Components often are represented by models. A
transistor, for example, may be represented by an
ideal current source with associated ideal resistors
and diodes. A complex digital circuit may be rep-
resented by an assemblage of little compartments,
each of which may represent either a one or a zero.

All of these models help us grasp difficult concepts
that otherwise would be so complex that they would
be almost impossible for ordinary humans to under-

stand. The danger is that we might forget that we're
dealing with a model and begin to believe that the
real world works that way; or we forget the limita-
tions of the model, sometimes with results that can
be somewhere between ludicrous and disastrous.
We're all familiar with the analogy between elec-
tricity and a system containing water. Pressure rep-
resents voltage, volume of water flow represents
current, and larger or smaller pipes represent vary-
ing degrees of resistance. An analogy such as this
provides an intuitive feel for what'’s going on in an
electrical system.

Unfortunately, some people take the analogy too
far. When it breaks down, as it will sooner or later,
they decide that they've been misled, or that the
analogy is in fact totally worthless. Or that
everything they’ve been taught about the subject is
now suspect!

No one ever has seen an atom. Atoms behave as
though they consist of electrons orbiting a nucleus.
The atomic model that we see so often works well,
but it is just that: a model. The electricity/water
analogy helps us visualize how electricity works, but
it is an analogy. Simplifying electronic circuits
works very well, for the most part. But we always
must keep in mind that these are models, analogies
and idealizations. If actual observations appear to
differ from what was calculated or expected, it is
likely that the model, analogy or idealization either
was not sufficiently realistic, or that we tried to use
the model outside of the limitations for which it is

O Corrad Corarr

GLEGTRONIG
Servicing & echnology

Editorial, advertising and circulation cor-
respondence should be addressed to: P.O. Box
12901, Overland Park, KS 66212-9981 (a suburb
of Kansas City, MO); (913) 888-4664.

ADVERTISING'

ADMINISTRATION

R. J. Hancock, President

Cameron Bishop, Publisher

Erlc Jacobson, Associate Publisher

Keith Willis, National Sales Manager
Greg Garrison, Sales Manager

Julie Roberts, Production Manager
Stephanle Fagan, Marketing Coordinator
Kellty Hawthorne, Marketing Assistant

ELECTRONIC SERVICING & TECHNOLOGY is the "how-to”
magazine ot electronics. It is edited for eiectronic profes-
sionats and enthusiasts who are interested in buying,
building, installing and repairing home-entertainment elec-
tronic equipment (audio, video, microcomputers, electronic
games, etc.).

SUBSCRIPTION PRICES: one year $18, two years $30,
three years $38 in the USA and its possessions. Foreign
countries: one year $22, two years $34, three years $44.
Single copy price $2.25; back copies $3.00. Adjustment
necessitated by subscription termination to single copy
rate. Allow 6 to 8 weeks delivery for change of address.

Allow 6 to 8 weeks for new subscriptions.

EDITORIAL

Nils Conrad Persson, Editor

Carl Babcoke, Consumer Servicing Consultant
Rhonda Wickham, Managing Editor

Marjorie Riggin, Associate Editor

Dawn Hightower, Editorial Assistant

ART
Kevin Callahan, Art Director
Joni Harding, Graphic Designer

CIRCULATION

John C. Arnst, Director

Evelyn Rogers, Manager

Dee Manles, Reader Correspondent

Member, Audit Bureau
of Clrculation

ABP

ELECTRONIC SERVICING & TECHNOLOGY (USPS 462-050)
{with which is combined Electronic Technician/Dealer) is
pubtished monthly by Intertec Publishing Corp., 9221
Quivira Road, P.O0. Box 12801, Qverland Park, KS
66212-9981. Second Class Postage paid at Shawnee Mis-
sion, KS 66201. Send Form 3579 to P.0. Box 12952,
Overland Park, KS 66212-9981.

Member, American
Business Press

PHOTOCOPY RIGHTS: Permission to photocopy for internal
or personal use is granted by [ntertec Publishing Corp. for
libranes and others registered with Copyright Clearance
Center (CCC), provided the base fee of $2 per copy of arti-
cle is paid directly to CCC, 21 Congress Si., Saem. MA
01970. Special requests should be addressed to Cameron
Bishop. publisher

ISSN 0278-9922 $2.00 + 0.00

SINTERTEC

PUBLISHING CORPORATION

©1985 All rights reserved.

4 Electronic Servicing & Technology

August 1985




RCA Distributor and Special Products Division,
Deptford, NJ 08096

Circle (7) on Reply Card



Technology

’./’IHH‘\\(

A recently unveiled computer in-
terface enables popular home com-
puters such as the Apple and Com-
modore 64 to automatically control
most electrical devices in a home,
store or office.

The company, X-10 (USA),
claims that the interface gives
computers its first truly useful
application in the typical home by
making possible the automatic
control of lights, appliances, heat-
ing and air conditioning and other
electrically operated apparatus.
This is a special benefit to house-
holds where someone is handi-
capped.

“The home computer finally has
a practical role,” said Peter A.
Lesser, X-10's president. “We now
can help anyone achieve auto-
mated security, safety, energy
savings, overall convenience, and

\

other benefits—and do it simply,”
he said.

The interface is a small pe-
ripheral that is actually a self-
contained microcomputer with its
own microprocessor, and memory
backed up by a battery that can
sustain it without ac power for
more than 100 hours. It sends
signals over the ac wiring to con-
trol up to 72 lights and appliances
plugged into System X-10 mod-
ules, which in turn are plugged in-
to convenient 120V outlets
throughout the house. A wide
variety of plug-in X-10 control
modules and accessories is avail-
able from Sears and Radio Shack.

In the past, a number of com-
puter interfaces for System X-10
were developed and offered by
third parties. However, these in-
terfaces often had significant

6 Electronic Servicing & Technology August 1985

Computer
interface
simplifies,
automates
control of home
electrical
functions.

limitations such as permanent con-
nection to the computer, requiring
the computer to remain on con-
tinuously. Some were limited to
controlling only 16 modules, and
most were relatively expensive.
X-10’s interface overcomes all
these limitations. Moreover, it
uses a color-graphic interactive ap-
proach to programming that
makes programming home control
both simple and fun to do. The in-
terface is supplied with a complete
home control software package on
disk. The software graphically
steps the user through each room
in the house, in color, and tells the
individual how to select the lights,
televisions, stereos, air condition-
ing and heating systems, and any
other electrical devices the house-
hold wishes to control. Program,
even, light brightness levels.






