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Finally, there 1s a full featured, compatible, and complementary
analyzing system specially designed by servicers for servicers. This
new system provides over twice the analyzing power of any
combination of non-integrated instruments you can find. At Sencore, ‘
we call it the “Tech Choice System”.
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A Complete All Channel RF/IF/MTS Universal Video Generator
Designed To Performance Test And Isolate Defects In Any NTSC Video System!

With The VGY1 You'll Have A(n) - ‘
¢ All Channel TV-RF Generator For Complete Tuner Analyzing
¢ Variable Level 45.75 MHz Video-IF Troubleshooting And Alignment Generator
* Exclusive And Dynamic NTSC Video Test Signal Generator
¢ Proof-Positive Test For MTS Stereo/SAP On All Channels
* Standard Y/C, Composite Video, And Audio Line Output
* Spare Video Output And Exclusive Interconnect Design Permitting Future Updates Or Expansion
¢ Portable And Easy-To-Use Generator
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Video Analyzing System!

Now, you can custom design vour bench to fit vour individual
analyzing needs and add to thz package as vour business needs grow.
Plus, with Sencore’s exclusive zonunitment to the service industry, vou’ll
rest assured that vour svstem iawvestment will protect vour business with
additional income and upcoming complementary instruments.

And, Introducing The TVA92 TV Video Analyzer
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Now Everything You Need To Isolate TV Defects, Troubleshoot Start-up/Shut-down
Problems And Test Expensive Components. Plus Accurately Estimate TV Repair Cost .

You Get -
* An Exclus:ve Horizontal Output Load Test
¢ Dvnamic Tests Through A Simple 3 Lead Hook-Up To The HO.T.
¢ Horizontal Output Transistor Sub And Drive Test
¢ Universal Substitute TV Signals
¢ The Abilitv To Pinpoint Shorted Turns In Flvbacks, IHV'Ts, Yokes, And Switching Transformers
* AnExclusive Vertical Yoke Drive Signal

¢ A Built-In "Current Sinking” DC Power Supply To Simplity Biasing, Alignment, And Troubleshooting

¢ AnIntegratad Meter For Monitoring All Sub-Signal Results And Make DCV And PP\ Measurements
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38 Choosing your replacement
parts supplier
In today’s fast paced world of
electronics, new and improved
consumer electronics products
are being introduced at extremely
rapid rates. The sophistication of
those products is constantly
increasing, as well as the variety
of replacement parts. Identifying
the correct replacement part and
obtaining that part is becoming
increasingly dificuit. Does your
replacement parts supplier make
it easier to identify and order the
correct part? If so, does he have
itin stock? What is his policy on
returns? These are some of the
common questions you might
want answered when deciding
where to order your parts from?
This article will answer many of
your questions as well as giving
you a look at what some
replacement parts companies are
all about.
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6 Continuing education for
technicians
By Conrad Persson
Technology is speeding ahead,
and staying ontop as a servicing
technician requires you to keep
up with the pace. It’s impossible
to stay ontop unless you are
constantly becoming aware of
the new products and circuits the
manufacturers are developing.
This article will provide you with
some suggestions on finding the
training resources you need to
keep your business ahead of the
game.

15 Compact disc interactive
(CDI) - Part 1
By Marcel R. Rialland
CDI or Compact disc is a
multimedia system that is
capable of delivering audio,
graphics, pictures and text
interactively. Read about this
product and learn how the user
interacts with the system, and
how the system itself operates.
Also covered are CD audio and
video formats, and commercial
applications of CDI in business
and industry.
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CDI, or compact disc interactive, is a mul-
timedia system that is capable of delivering
audio, graphics, pictures and text in such
a way that the user can interact with the
system to alter the order in which the sys-
tem retrieves the disc information, and
which portions of the information will be
retrieved. This technology represents a new
challenge and a new opportunity for con-
sumer electronics service. (Cover photo
courtesy Phillips Consumer Electronics)



——— Editorial

Are you
listening?

A year or so ago I came home from
a trip to find my car in the driveway
with a flat tire. It was a hot sticky day,
and having just flown for several
hours, the last thing in the world I
wanted to do was to change that tire
and bring the flat in to have the tire re-
paired. But I felt that I might as well
get it done, so as soon as [ put my lug-
gage in the house I jacked the car up,
put the spare on and went to a local
garage to have a patch put on the tire.

Before I went to the garage, |
looked all over the tire tread to see if
I could see what made the puncture.
Itdidn’t really take a close inspection,
there was the head of a nail sticking
out.

When I spoke to the service repre-
sentative at the garage I told him what
was wrong, and offered to show him,
or the person who would fix the tire,
where the nail was. He assured me that
the person who would fix the tire
would be able to find the nail, and they
didn’t need me to show them.

Satisfied, I sat down in the customer
lounge and watched some afternoon
TV show. It wasn’t long before the ser-
vice representative called me and told
me that my tire was ready, and the
wheel had been put back on the car.
I paid the bill, and as I was getting
ready to walk away from the counter
he said, ‘‘Oh, by the way. There was
no nail in the tire. The service man
checked it in a water bath and found
no bubbles, and no nail.”’

I responded to him, ‘*“There was a
nailin thetire! If  have to change that
tire and bring the car back to have it
fixed again, I’'m going to be mad.”’ He
again assured me that everything was
fine.

Not wanting to be stranded some-
where with a flat tire and have to
change it on a busy road, or in the dark
of night, or in the rain I carefully in-
spected the tire that had just been re-
paired. I had mentally noted the posi-
tion of the nail the first time I found
it. The same nail was still there. The
tire was still fully inflated, but driving
would have caused air to escape, to say
nothing of further damaging the tire.

I walked back into the garage and

invited the service representative to
come outside with me and see the non-
existent nail. We went out together
and I showed it to him. He apologized,
asked me to wait in the lounge for a lit-
tle while longer, and proceeded to
point out to the tire service person the
error of his ways.

A short time later, the service rep-
resentative called me and assured me
that this time, not only was the tire ful-
ly inflated and on the car, but also that
it was now minus the nail.

Whether it’s a flat tire or a TV set
that doesn’t work, the service compa-
ny can often gain useful information
by simply listening carefully to the
description by the owner of the prob-
lem symptoms when he or she brings
it in for service. If the information is
totally useless, you can just ignore it.
But the owner of the product has been
using it for some time, and, if he or she
is observant, might just be able to pro-
vide a clue that will save a considerable
amount of time in diagnosing the
problem.

The worst thing that can happen is
what happened in the case of my tire:
to ignore the customer, and then to
find out later that the repair was not
effected properly because the custom-
er’s information had been ignored.

In my case, I regularly bring my car
to this garage, and they ordinarily do
good work, so they still have my busi-
ness. But if this had happened the first
time I brought my car there, I might
just be taking my business somewhere
else, even though this is the most con-
venient place to take it.

In these days, when people have so
many products that can and do fail,
even if the product is ordinarily relia-
ble, it’s frustrating to have to bring a
product in for repair then find that the
service wasn’t done thoroughly be-
cause the service company wasn’t pay-
ing attention when you described the
problem.

Are you listening? | |
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Literature

Application notes cover data acquisi-

tion buffering and more using a Lab-

View 2 as an Oscilloscope and VXI1/
MXI Tutorial

National Instruments has published
four new application notes. The first,
““Double Buffering for Continuous
Data Acquisition,’’ discusses the fun-
damentals of double-buffered data ac-
quisition, how double buffering
works, the factors that affect the
throughput rates, and a double buf-
fering application - streaming data
continuously to disk in real-time.

The second application note, ““Solve
Your GPIB Problems Quickly with the
GPIB-4100,”’ explains how to use the
GPIB-410 bus analyzer to monitor
and diagnose system failures, and
quickly locate the source of a GPIB
problem.

The third application note, *“Using
LabVIEW 2 as an Oscilloscope,’’ de-
scribes how to use to LabVIEW 2 and
an NB-MI10O-16 multifunction plug-in
data acquisition board to build a vir-
tual instrument that duplicates the
basic functionality of a single oscillo-
scope using a Macintosh computer.

The final application note, a Short
Tutorial on VXI1/MXIl, is a brief in-
troduction to VXI and MXI high per-
formance instrumentation bus inter-
ference standards and their perfor-
mance.
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High-speed CMOS ICs
semiconductor replacement line
The 74HC and 74HCT device fam-

ilies are part of the ECG Replacement
Semiconductors product line, which
comprises over 4000 distinct solid state
devices. Among the logic functions
provided by ICs, are gates, flip flops,
multivibrators, multiplexers, shift and
storage registers, counters, drivers and
others.

HCMOS ICs feature the low-power
consumption, high-noise immunity
and wide operating temperaturerange
of earlier silicon gate CMOS circuits
together with the high speed and drive
capability of bipolar, low-power
Schottky LSTTL. They are also im-

mune to latch up, compatible with the
operating frequencies used in many
microprocessor applications and pro-
vide broad power supply range and
fan out capabilities. ECG HCMOS
are provided in dual in-line packages,
many having the same pinout as com-
parable 74LSTTL and 4000 series
devices.
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Application notes explain DSP

fundamentals and hardware

National Instruments Corporation
has published two new application
notes. The first, ‘‘Digital Signal Pro-
cessing Fundamentals,’’ explains how
scientists and engineers can develop
powerful PC-based data acquisition
and analysis systems using digital
signal processing (DSP) technology,
and discusses DSP from a hardware,
software, and applications point of
view. The note explains that DSP is
not just for signal processing or FTTs,
but also can be used in any application
where the user must perform extreme-
ly high-speed, real-time calculations
of large amounts of data. The note
also explains DSP from an applica-
tions point of view to demonstrate the
many different environments in which
digital signal and array processing are
effective.

The second application note, *’Dig-
ital Signal Processing Hardware,’’ ex-
plains the fundamentals of DSP
boards and their use in real-time tasks.
Rather than waiting for PC micro-
processors to become powerful
enough to fulfill real-time processing
requirements, system designers are
now introducing plug-in DSP boards
into their PCs. This produces multi-
ple processor environments that are
more powerful for numerically inten-
sive applications than many single-
CPU minicomputers and worksta-
tions. The note discusses how users
can change the architecture of their
PCs using DSP boards to ensure
greater processing power and perfor-
mance, and lists various applications
that typically use DSP technology.
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———— News

Free Trade, Harmonization of
standards and mutual acceptance of
test data

Underwriters Laboratories Inc.
(UL) and the Canadian Standards As-
sociation (CSA) have a process in
place for the reciprocal acceptance of
each other’s test results, based on a
jointly developed test report, for a
wide variety of product categories.
This process falls within the frame-
work of the Memorandum of Under-
standing (MOU) signed by UL/CSA
in 1989,

““Accepting each other’s test data in
these product categories allows both
CSA and UL to streamline the certifi-
cation of these products for manufac-
turers in both countries,”’ said John E.
Kean, CSA President. ‘“This continu-
ing effort is an important step in ex-
tending our cooperative relationship
and is in line with the Canada/U.S.
Free Trade Agreement.”’

In 1989, UL and CSA revised a 1986
MOU to work towards harmonization
of their respective standards with a
goal that there eventually be a single
standard applicable for each type of
electrical/electronic equipment in
both Canada and the United States.

According to UL President Tom
Castino, the benefits of standards har-
monization are clear. ‘“‘Harmonizing
requirements helps simplify product
manufacturing for our clients since
they need only to build one version of
a product to meet the safety require-
ments of both organizations. We’ve
got three harmonized standards now
- covering heating and cooling equip-
ment, vacuum cleaning machines, and
hermetic refrigerant motor-compres-
sors - with more than 500 other har-
monization projects in the works.”’

The 1989 MOU covers the follow-
ing product categories: Air Condition-
ing Equipment, Attachment Plugs
and Receptacles, General-Use Snap
Switches, Industrial Control Equip-
ment, Circuit Breakers, Fuses, Pro-
grammable Controllers, Communica-
tions Cables, Information Processing
Equipment, Home Entertainment
Equipment, Vacuum Cleaners, and
Implosion-Protected Cathode Ray
Tubes.

Within the framework of the 1989
MOU, UL and CSA have worked
closely with each other to make it

work. A number of clients have used
the MOU to their satisfaction.
Through the MOU, clients can con-
solidate the safety testing of specific
types of products at one organization
-either UL or CSA - and end duplicate
safety testing. This will lead to the
smooth acceptance of each other’s test
results.

Industry associations such as the
Electrical and Electronic Manufac-
turers Association (EEMAC)in Can-
ada and the National Electrical Man-
ufacturers Association (NEMA)in the
U.S. are urging their members to
make more use of the system.

EIA Digital Audio Radio Sub-
committee begins process of
identifying system proponents; adopts
voting procedures

The Electronic Industries Associa-
tion’s Digital Audio Radio (DAR)
Subcommiittee has initiated the proc-
ess of identifying DAR system propo-
nents with the mailing of a letter to
known proponents, manufacturers,
and other organizations.

The letter requested the submission
by system proponents of a statement
of intent to participate in the subcom-
mittee’s process and a description of
their proponent systems by June 15,
1992. The letter noted that system pro-
ponents will be asked to submit de-
tailed technical descriptions of their

systems by December 15, 1992, and
that hardware should be provided to
the Subcommittee for testing by April
15, 1993.

At its meeting the Subcommittee
unanimously adopted specific proce-
dures for voting on proponent sys-
tems, and decided that these systems
will be voted on by seven ‘‘common
industries,’’ or industry segments.
Each segment will consider the sub-
mitted systems on the basis of how ef-
fectively they address specific perfor-
mance requirements. The seven seg-
ments include:
¢ Radio broadcast equipment manu-
facturers
¢ Radio broadcast networks
¢ Radio broadcast stations or groups
¢ Radio receiver manufacturers
¢ Component (IC) manufacturers
¢ Satellite broadcast providers
¢ Software providers (including audio
program and data service)

A decision on how many votes each
of the seven industry segments will be
allocated will be made at the Subcom-
mittee’s next meeting on July 16.

It was announced that a testing pro-
gram for proponent systems will be
developed this summer. Funding for
testing, which may rely on proponent
support and contributions by each
voting industry segment, proportional
to their voting allocation, was sched-
uled for discussion.

One-Stop Shopping
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for all your service literature!

119 73 T
jfl %U i1 L

s PHOTOFACT®Service Data
s OEM Service Manuals

m Older Manuals {Including Rider's Data)
® PROMPT. Publications Technical Books

Phone 1-800-428-7267
FAX  1-800-552-3910

Sams. The Technician's Best Resaurce.

L

Howard W. Sams & Company
2647 Waterfront Parkway East Drive
Indianapolis, Indicna 46214-2041

|

Circle (90) on Reply Card



Continuing education in servicing

By Conrad Persson

As many of the sages and philoso-
phers of our time have said, we are liv-
ingin the age of information overload.
According to a recent magazine arti-
cle, the average daily issue of the New
York Times contains more informa-
tion than the typical individual who
lived during the 16th Century proc-
essed in an entire lifetime.

There are many reasons that so
much information is available today.
One reason is simply that history from
the beginnings of history to the 20th
Century is so much longer than from
the beginning of history to the 16th
Century. Another reason is that there
are s0 many more people living now,
$O many more countries, SO many more
different kinds of organizations about
which there is much more information.

Another reason for the existence of
so much information is that we have
so many more ways of recording in-
formation, and so many more people
whose profession it is to develop and
record information.

Still other reasons for the explosion
of information are the advances in
technology that we have enjoyed inthe
past few centuries, which have pro-
vided humanity with far more infor-
mation concerning technology than
could have been thought possible in
the 16th Century, and information
about the products of that technolog-
ical development.

The impact on servicing

There are few professions where the
information explosion has had a
greater impact than on the profession
of electronic servicing. In the few short
years since the introduction of elec-
tronics, the very fundamentals of the
technology have changed at a rapid
pace. The crystal radio and the Edison
phonograph have spawned a wealth of
electronic products for people to use
in their homes.

Persson is e(iilor of ES&T.

Technicians have to keep up

Many people can simply refuse to
put forth the effort to learn about
much of the new technology. Many
do. For example, there have been
many articles and stories in the media
about writers who refuse to use a com-
puter word processor, preferring to
continue to bang away at the old me-
chanical typewriter. There are the peo-
ple who do not know how to program
their VCRs to record a program at a
later time; and who will not learn.
There are many people who use the
products of modern technology but
who have no idea of how they operate
and no desire to learn.

Anelectronics servicing technician
who takes that attitude today is al-
ready obsolete. Technology is chang-
ing so rapidly today that every techni-
cian, service manager and service
center owner must make a career out
of constant study. For example, tech-
nicians have barely had a chance to
become comfortable with VCRs and
camcorders, and now the next tech-
nologies: compact disk interactive
(CDI), multimedia, HDTV, DBS, dig-
ital compact cassette and digital
broadcast radio are either already here
or soon to be available.

Never has the profession of servic-
ing been so interesting, fascinating,
challenging or frustrating. And never
has the necessity to study constantly
just to keep up been greater.

Rethinking service

As aresult of all of the changes that
have come about because of the new
circuitry, servicing the products re-
quires a new approach to thinking
about it. For example, even products
that seem to be straightforward and
very much like the products of years
ago may be very different under the
skin. TV sets, especially those that
contain such enhancements as picture
in picture, on screen readouts, and
other advancements are likely to con-
tain a great deal of complex, micro-
processor circuitry.

6 Electronic Servicing & Technology August 1992

Every VCR is a complex system of

mechanics and electronics that re-
quires precise control to produce an
acceptable picture.
Audio and video disc players have to
have digital and computer circuitry in
them in order to convert the digital bits
on the disc back into the music that it
represents.

In sum, no matter how innocuous
and familiar any of today’s consumer
electronic products may look, they
most likely contain circuitry that is at
the cutting edge of today’s electronics
technology.

Servicing these products requires
skills and equipment greatly advanced
beyond the skills and equipment that
was needed to service the products of
a few years ago.

There is lots of help

Fortunately, there is a wealth of
training resources available to service
technicians today. For example, man-
ufacturers of today’s consumer elec-
tronics products, who want to have
competent technicians available to ser-
vice their products, offer training
courses and many kinds of training
materials. Private and public schools
that want to attract students offer
technical courses. Book publishers can
sell alot of books if they publish good,
helpful texts that of fer detailed infor-
mation on the theory of operation and
servicing of modern consumer elec-
tronics products.

Training from EIA/CEG

One of the best, and least expensive
sources of training for servicing of
consumer electronics products is the
Electronics Industries Association/
Consumer Electronics Group (EIA/
CEG) Product Services Department.
This organization offers free 2-day
and 5-day on-site workshops for
technicians who are actively working
in consumer electronics servicing.

EIA is the association to which
manufacturers of TVs, VCRs, stereo
equipment, etc. belong. They are



working very hard through this
organization to attract and train tech-
nicians to service all of the products
that they manufacture and sell. Every
service center that can do so should
take advantage of this superb training
resource.

In addition to the workshops, EIA/
CEG also offers video cassettes, man-
uals and the like on a wide range of
subjects from ‘“Troubleshooting with
modern electronic test equipment
(Parts I and II),”’ to high-tech solder-
ing and microprocessor troubleshoot-
ing, and more. These tapes are priced
very inexpensively, just enough to off-
set the cost of producing them.

If you, or someone in your service
facility is in need of training, you
should at least explore what EIA has
to offer. See their name and address
in the listing in this article.

Doing it

Most consumer electronics servic-
ing technicians are aware that they
need to upgrade their skills. The prob-
lem is complex, but there are usually
two questions that the technician
needs to get answered: ‘“What train-
ingdo Ineed?” and ““Howdo I get the
training [ need?”’

It’s important to analyze these ques-
tions thoroughly to determine before-
hand exactly what it is you need to
study. It’s not enough to just say *‘I
need to learn about the technology of
compact disk-interactive (CDI) and
then to look for a correspondence
school or alocal school that might of -
fer a course on CDI. It’s important to
examine the situation and determine
exactly what you need tolearn. Do you
just want an overview on CDI technol-
ogy? Or do you really have a pretty
good idea of how CDI works and real-
ly need a course in digital signal
processing?

Once you set the specific goals, the
question becomes how to achieve
them. One simple but effective meth-
od might be to contact other techni-
cians in your area. If you have a skill
that they lack and vice versa, you
might be able to arrange for a session
in which you educate each other.

Self study

Another way to learn is to buy a
book on the subject and study it your-
self. Depending on the complexity of
the subject, the quality of the book,
and your own self discipline, this ap-
proach might make you an expert or
cause you to become totally frustrated.

Home-study courses make learning
easier and more fruitful than simply
studying from books. The material is
broken down into study units, some-
one tells you what is expected of you,
and you get feedback through regular
tests, and possibly through telephone
and mail contact with an instructor
who has been assigned to you.

Schools and seminars
If time and money permit, a more

effective way tolearn is through struc-
tured class and lab courses. There are
many options available for a techni-
cian who can attend such classes.
Technical schools throughout the
country offer anything from the most
elementary introductory courses to
detailed theory, design and servicing
courses. If you have the time and the
budget to travel, consumer electronics
equipment manufacturers offer sem-
inars on the operation and servicing of
specific products to servicing techni-
cians. A list of manufacturers, in-
cluding addresses and telephone num-
bers, accompanies this article.

There are also many organizations,
especially in the computer area, that
offer seminars of a few days to a week
or so, usually in a number of locations
throughout the country.

Get the

picture on
Sony® TV
repair.

Learn how the new TV
receivers operate with
Sony's video training pack-
age. It comes with an
instructional videotape and
training manual to help you
master the mechanics of the
ANU Chassis technology of
the 90's. Order now - and
customers will start putting
you in the picture!

Get
the pictu

Camcon:
repair.

age. It comes with two
instructional videotapes

start putting you in the
picture!

on Sony?®

Learn how the new 8mm
camcorders operate with
Sony's video training pack-

training manuals to help you
master the electronics of
N 8mm technology. Order

now - and customers will

re

er

and

State Zip Code

o . a
Title Part Number| Quantity | Price Each Total Nare
Company
ANU Television Chassis: T-ANU-9 $4500
Digital Communications Street Address
8mm Camcorder Ci
Pendlataaatold T-8MMA 9 $75.00 W,
The Sony Advantoge Telephone #
*Payment must include applicoble sales tax Sub Total
To order by phone: (816} 891-7550 . leted order form to:
To fax on order.  (800] 821-5882 or (8164/4691-2580 il Sony Serviee Compady
Please charge my purchase to §/H $5.00 oa. Attn: Publications
Q Mastercord Q Visa National Parts Center
Total 8281 NW 107th Terrace
Cord # _ —_ Exp Date Kansas City, Missouri 641
Signature _ .

Sorry, n0 C.O.D.’s. Allow two weeks for defivery. Price and availobility subject to change
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In addition, manufacturers of test
equipment and tools such as multi-
meters, oscilloscopes, soldering tools,
etc. offer instruction in using their
products. Some offer books and pam-
phlets, and some even have video-
taped instructions, that help you un-
derstand how to most effectively use
their products. Some companies offer
formal courses for home study, and
others offer courses and seminars that
travel to different areas of the coun-
try so you can take a formal course
taught by the experts near home.
Some of the instruction is free, and
some will cost a substantial amount,
so check before you proceed.

Identifying the available resources

A local school may offer just the
course you need. A book publisher
might have just the book or series of
booksto fill in the gaps in your knowl-
edge. One of the associations related
to home electronics equipment man-
ufacturing sales or service may have
just theitem of information you need
or be able to point you in the right di-
rection.

Accompanying this article are sev-
eral lists of companies and other or-
ganizations that offer some kind of

training and/or training materials, but
space doesn’t permit a comprehensive
list. There are a number of detailed
lists available that will provide some-
one who is serious about training
many avenues to explore. One such list
is the ES&T March Buyers’ guide.
That issue contains a large list of con-
sumer electronics manufacturers, tool
and test equipment manufacturers
and associations with addresses and
phone numbers.

Try experimentation

Many of today’s consumer elec-
tronics products, such as VCRs, cam-
corders and CD players include a lot
of electromechanical components and
systems, and it’s frequently the me-
chanical portion of these products that
cause problems. To understand a me-
chanical system, it’s frequently useful
just to open the unit up and watch how
things work; even to introduce some
problems to see what happens. This
approach may not be advisable in the
case of a $1,000.00 hi-fi VCR, but
some of the low-end units cost in the
neighborhood of $200.00. If you take
alook at the cost of books these days,
or the cost of seminars, or even just the
cost of travel, lodging and meals to at-

tend a seminar, $200.00 s pretty cheap
for a unit to take apart, observe, check
with DMM and oscilloscope, and you
might get a pretty good education
from it.

Try the product manufacturers

Many of the manufacturers of con-
sumer electronics equipment provide
training in a number of ways. Some of
the manufacturers restrict the training
they provide to technicians from their
own authorized servicing facilities.
Others not only offer courses to any-
one whois both qualified and interest-
ed, they make it a point to make their
courses universally applicable.

The listing of consumer electronics
product manufacturers provided con-
tains a listing of some of the manufac-
turers that according to the latest in-
formation available to us offer con-
sumer electronics training. This list
makes no pretension at being compre-
hensive. By all means, contact other
manufacturers to find out what train-
ing courses and materials they might
have available.

Test equipment manufacturers

Test equipment manufacturers not
only know a great deal about the test
equipment they sell, but they are fa-

International Inc

FREE CATALOG
CALL TOLL FREE

1-800-338-0531
{ -4

;G

gy

Parts Express is a full-line distributor of
electronic parts and accessories, geared
toward the consumer electronics industry
and the technical hobbyist. We stock an
extensive line of replacement parts for TV
and VCR repair. Call for your FREE 148
page catalog today.

Free catalog is sent via bulk mail. For express

delivery, please send $2.50 to cover 1% class

postage. Foreign destination customers send
$5.00 to cover postage

| 340 E. First St., Dayton, Ohio 45402
\~

P —
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DO YOU HAVE OVER 25 PERSONAL COMPUTERS?
DO THEY EVER BREAK?
THEN WE CAN SAVE YOU BIG BUCKS!

HOW? By doing the following: s Reduce Downtime = Cut Inventory Cost

These drives
cost $120 to re-
place. You can
fix 90% of them
with a ten min-
ute adjustment.

® Cut Actual Repair Time
= Increase Technician’s Job Satisfaction

NAC TEACHES TECHNICIANS ADVANCED
HANDS-ON REPAIR AND MAINTENANCE
OF PC AND PS/2 HARDWARE, NOVELL
NETWORKS, AND PRINTERS.

This PS/2 Monitor could cost you $40
or less to repair. Are you currently
paying $300 to get this repaired?

EEEER

cost you $350
per visit. Let
us show you
how to do
your own ser-
vice for under
$20!

o=

\ X Laser printer
\ 2 / problems can

For More Information Call:
National
Advancement
Corporation

2730-J South Harbor Blvd.

Santa Ana, CA 92704

National  800-832-4787
California 800-443-3384

Circle (77) on Reply Card

8 Electronic Servicing & Technology August 1992



miliar with applications of their prod-
ucts. They talk to the engineers and
technicians who buy and use their
products and learn what their prob-
lems and needs are.

The test equipment manufacturers
also recognize one other important
fact: the more their customer knows
how to apply their products, the more
likely they will be to buy their product
in the first place, to be happy with it
once they’ve bought it, to recommend
the company’s products to a friend,
and to buy that same brand the next
time they need a piece of test equip-
ment. In order to enhance the custom-
er’s or potential customer’s under-
standing of the testing/diagnosing
function in general and the company’s
product in particular, many manufac-
turers of test equipment offer courses,
manuals, videotape courses, and other
training opportunities.

For example, B&K Precision offers
booklets such as a ‘‘Guidebook to
Function Generators,”’ a ‘‘Guidebook
to Test Instruments,’’ and a ‘‘Guide-
book to Oscilloscopes.’’ Sencore of-
fers seminars throughout the country
as well as their ‘‘Tech Tips’’ binder,
the periodical ‘‘Sencore News’’ and
other training materials.

Tektronix Oscilloscope Division
puts out booklets such as ““The XYZs
of using ascope’’ and ‘‘Basic Oscillo-
scope Operation.’’They even sell a
training kit that allows a scope user
who needs to learn more about use of
an oscilloscope to practice on circuitry
for which the scope traces are known.
The Tektronix Television Business
Division offers application notes such
as ‘‘Basic NTSC Video Testing’’ and
*‘Checking VCR Performance.”’

Hewlett-Packard offers manuals
such as ‘“The fundamentals of signal
analysis’’ and ‘‘Feeling comfortable
with digitizing oscilloscopes,’’ that
provide in depth information about
the state of the art in circuits and
signals, and the test equipment and
techniques needed to study and under-
stand it.

You should also check with any of
the other well known manufacturers
of test equipment to determine what
kinds of training materials they have.

Learning about computers
Personal computers have become
consumer electronics products. It’s
now possible to put together alow-end
equipped 8088-based computer, in-
cluding monitor and printer for

around $1,000. Advancing technology
and competition among manufactur-
ers and sellers is causing higher pow-
ered computers tocome down in price
correspondingly. And the increasing
availability of useful, user-friendly
low-cost software such as word proc-
essing, spread sheet, data base, desk-
top publishing, accounting, on line
data bases and more is making them
more and more attractive to more and
more people.

The changing economy and the
changing workplace are resulting in
more people establishing offices at
home. Along with fax machines and
answering machines, personal compu-
ters are considered essential tools for
the home office.

One result of this increasing popula-
tion of personal computers in homes
is that personal computers have be-
come products that are serviced by
consumer electronics technicians.
And while making the transition from
servicing TVs and VCRs to servicing
computers does take something of a
mental adjustment, it’s usually far
easier than it first seems, especially for
someone who has made a lifetime
study and a business of understanding
and servicing electronics circuits.

These days it becomes yet easier as
the number of organizations that of-
fer training in computers increases,
and in most cases the level of training
gets better. The companies that offer
computer related service training in-
clude not only companies that are
traditionally computer oriented such
as American Institute, Heath/Zenith,
Learning Tree, National Advance-
ment Corp., but also includes some of
the companies that you might not
think of as computer oriented, like the
consumer electronics manufacturers.

Trade associations

Another superb source of training
for service center owners, service man-
agers and service technicians are the
trade associations: organizations like
ETA, NARDA/NASD and NESDA/
ISCET, and their state and local af-
filiates. These associations offer a
great variety of training courses that
are useful to service center people.

For example, a state or local chapter
of one of the associations might invite
atechnical training instructor from a
consumer electronics manufacturer to
one of their monthly meetings to lead
a seminar on servicing the digital cir-
cuitry in the company’s new line of
VCRs.

Another example of this type of
training are management seminars of-
fered to service center owners and ser-
vice managers at monthly meetings of
local/regional/state association af-
filiates as well as those offered at the
associations’ annual meetings.

Some of the most successful service
center owners and managers belong to
these trade associations, and attend
the meetings, seminars and annual
conventions religiously. Most, if not
all of them attribute a great deal of
their success to their membership in
the organization and their participa-
tion in these training activities. If you
don’t belong to such an association,
you should at least look into it.

Learning from service software

Finally, service oriented computer
software provides a source of training;
of sorts, at least. For example, there
are several software programs that
provide problem/solution type of as-
sistance for servicing technicians. This
is the type of program that you load

BIG PROFITS IN

VIDEO REPAIR!

Work FROM HOME-EARrN $85 HR!

With the tens of millions of VCRs and
Camcorders in use, there

currently is a serious shortage of
tralned techs to perform cleaning and
repair jobs on these popular devices...
Learn how you can start yo
own highly profitabie,
Home-Based video
servicing
business...

And since up to
95% of alt VCR
and
Camcorder
malfunctions h—
are due to a simple
mechanical or electro-
mechanical

failure, you need not spend
months or even years of
complicated study before starting paid,
professional service work!

Let Viejo's Training Program show you how!

1-800-537-0589

or miil coupon today!

e
a2 e
T‘e n -“O\e‘"

CaLL
TowL-Free

I 4470-107 Sunset Bivd.. Suite 600
Dept. VK Los Angeles. CA 90027
I Yes! Rush me your FREE OFPORTUNITY KIT today
(Check appropriate box)

I Q VCR Repair
Q Camcorder Repair
I J Advanced VCR Repair
Q Fax Machine Repair
Name
Address
I City/State Zip
L Dept. EST
SR SR SN SR D R GRS IR R
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up, then key in the make and model of
product, and then select the symptom
that most closely describes what
you’ve observed. The program then
offers a number of possible solutions,
starting with the most common. Such
programs are available from anumber
of suppliers.

Of course these programs are pri-
marily designed to provide quick fixes
for technicians who have a sick prod-
uct on the bench that they want to get
fixed quickly. But a fledgling techni-
cian, with a schematic diagram of a
given electronic product in front of
him could look at the schematic while
going through the various symptom/
suggested cure units. This kind of ex-
ercise could be a powerful training
exercise.

As another example, computer di-
agnostic software could also be used
as a learning tool. A competent but
still learning technician could sit down
with a malfunctioning computer prod-
uct, and compare his observation of
the symptoms with the conclusions
drawn by the software as it runs.

Don’t remain in the dark

If you, or someone who works for
you, is lacking in some of the impor-
tant skills required to diagnose and
service some of today’s sophisticated
consumer electronics products, it’s
almost a sure bet that there is someone
out there, or more likely several some-
ones who offer the training that’s
needed. If you don’t find reference to
the kind of training you need in the list
that follows, perhaps a little research
will lead you to just the training you
need.

For example, do you need training
on soldering and desoldering the new
surface mount devices? Contact one
of the manufacturers of soldering/de-
soldering equipment. Do you need in-
formation on applying an oscilloscope
to diagnosis of some of today’s sophis-
ticated VCR circuitry? Try one of the
well known test equipment manufac-
turers. The information is there; it’s
just a matter of finding it.

Some of the sources

The accompanying text lists a num-
ber of correspondence schools, book
publishers, associations, product
manufacturers, and test equipment
manufacturers whom you might want
to contact for further information on
what educational opportunities they
have to offer.

rade associations

Electronic Industries Associa-
tion/Consumer Electronics Group
2001 Pennsylvania Avenue, N.W.
Washington, DC 20006-1813
202-457-4919

Electronics Representatives
Association

20 E. Huron

Chicago, IL 60611
312-649-1333

Electronic Technicians Association
604 North Jackson St.
Greencastle, IN 46135
317-653-3849

Musical Instrument Technicians
Association, International

8216 Audrain Drive

St. Louis, MO 63121-4504
314-389-3290

National Association of Business and
Educational Radio

NABER

1501 Duke St, Suite 200
Alexandria, VA 22314
703-739-0300

NARDA (National Association of
Retail Dealers of America)

NASD (National Association of Ser-
vice Dealers)

10 East 22nd Street

Lombard, IL 60148

312-953-8950

National Association of Service
Managers

650 W. Algonquin Road, Suite 204
Des Plaines, IL 60016

708-640-8133

National Electronic Distributors
Association

35 East Wacker Drive

Suite 3202

Chicago, IL 60601

312-558-9114

National Electronic Servicing Dealers
Association

2708 W. Berry Street

Ft. Worth, TX 76109

817-921-9062

Technical book publishers

CRC Press, Inc.

2000 Corporate Blvd., N.W.
Boca Raton, FL 33431
407-994-0555

McGraw-Hill Book Company
1221 Avenue of the Americas
New York, NY 10020
212-512-2000

MacMillan Publishing
Front and Brown Streets
Riverside, NJ 08075
800-257-5755

PCS Publications

PO Box 10492

Clearwater, FL 34617-8492
800-741-DATA

Fax: 813-446-3157

Prentice-Hall, Inc.

Rte. 9W

Englewood Cliffs, NJ 07632
201-592-2455

Tab Books

PO Box 40

Blue Ridge Summit, PA 17214
717-794-2191

Van Nostrand Reinhold Company
135 W. 50th St.
New York, NY 10020

Publishers of schematic diagrams

Eagan Technical Services, Inc.
1380 Corporate Center Curve
Suite 107

Eagan, MN 55121
612-688-0098

Howard W. Sams & Company

2647 Waterfront Parkway East Drive
Indianapolis, IN 46214
317-298-5400

Schematic Solutions, Inc.
11120 Wurzback Rd., Suite 206
San Antonio, TX 78230
512-696-0404

Fax: 512-696-7135

Software sources

Service Tips programs

FixFinder

TCE Publications
10003 Bunsen Way
Louisville, KY 40299
502-491-8110

High Tech Electronics
1623 Aviation Blvd.
Redondo Beach, CA 90278
213-379-2026
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Higher Intelligence Software
60 Farmington Lane
Melville, NY 11747
516-643-7740

Diagnostics/ utilities

Fessenden Technologies
116 3rd Street

Ozark, MO 65721
417-485-2501

Gibson Research Corp.
22991 La Cadena
Laguna Hills, CA 92653
714-830-2500

Micro 2000, Inc.

1100 E. Broadway, Third Floor
Glendale, CA 91205
818-547-0125

SyncPulse

7730 Foothill Blvd.
Tujunga, CA 91042
818-353-9595
818-353-7016

Track Mate

Diagnostics and disk drive
maintenance

305 East Shore Drive
Conyers, GA 30208
800-486-5707

Windsor Technologies, Inc.
130 Alto Street

San Rafael, CA 94901
415-456-2200

Fax: 415-456-2244

Home study

Cleveland Institute of Electronics
1776 E. 17th St.

Cleveland, OH 44114
216-781-9400

Fax: 216-781-0331

Cook’s Institute of Electronics
Engineering

Desk 15

PO Box 20345

Jackson, MS 39209

Electronic Institute of Brooklyn
4823 Avenue N
Brooklyn, NY 11234

Grantham College of Engineering
P.O. Box 5700

Slidell, LA 70469-5700
504-649-4191

Heath/Zenith

PO Box 167

Hilltop Rd.

St. Joseph, MI 49085
616-982-3411

National Technical Schools
456 W. Santa Barbara Ave
Los Angeles, CA 90037
213-776-3202

NRI Training for Professionals
McGraw-Hill Continuing Education
Center

4401 Connecticut Ave. NW
Washington, DC 20008
202-244-1600

Private trade schools

National Association of Trade and
Technical Schools

2251 Wisconsin Ave. N.W.
Washington, DC 20007
202-828-2614

Consumer Electronic Equipment
Manufacturers

AIWA America Inc.
35 Oxford Drive
Moonachie, NJ 07074
201-440-5220

Akai America, Ltd. - See Mitsubishi

Alpine Electronics of America, Inc.
PO Box 2859

Torrance, CA 90509

213-326-8000

800-421-2284

Fax: 213-533-0369

Altec Lansing Consumer Products
Routes 6 and 209

Milford, PA 18337 717-296-4434
800-258-3288 (ext PA)

Altos Computer Systems
2641 Orchard Parkway
San Jose, CA 95134
408-946-6700

AOC International

10991 N.W. AirWorld Drive
Kansas City, MO 64153
816-891-8066

Fax: 816-891-7882

Apple Computer

20525 Mariani Ave.
Cupertino, CA 95014
408-996-1010

Tech info: 800-862-7486

Aristo Computers Inc.

6700 SW 105th Ave., Suite 307
Beaverton, OR 97005
503-626-6333

800-3ARISTO

Atari Corp.

PO Box 3427

Sunnyvale, CA 94088-3427
Parts: 408-745-5501

Tech: 408-745-2466

Warr: 408-745-2367

Audio Technica U.S., Inc.
1221 Commerce Drive
Stow, OH 44224
216-686-2600

Audio Video Technologies Inc.
60 E. Ida

Antioch, IL 60002
708-395-6321

Audiovox Corp.

Parts Department

60 Arkay Drive
Hauppauge, NY 11788
516-231-7750

Fax: 516-231-0867

Audiovox West Corp.
16808 Marquardt Ave.
Cerritos, CA 90701-3581
213-926-7758

Fax: 213-926-6005

Canon USA, Inc.

Service Division

One Jericho Plaza
Jericho, NY 11753-1679
516-933-6300

Parts Center

Cantiague Rock Road
Westbury, NY 11590-1708
516-876-6500

Capetronics USA Inc.
1275 Valley Brook Ave.
Lyndhurst, NJ 07071
201-896-8600

Casio Inc.

570 Mt. Pleasant Ave.
Dover, NJ 07801
201-361-5400

Fax: 201-361-3819

Channel Master

PO Box 1416
Industrial Park Drive
Smithfield, NC 27577
919-934-1484

Fax: 919-934-5722
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Chinon America, Inc.
660 Maple Ave.
Torrance, CA 90503
213-533-0274

CIE American, Inc.
(Formerly C. Itoh Electronics)
2515 McCabe Way

PO Box 19663

Irvine, CA 93713
714-833-8445

Citizen American Corp.
Subsidiary of Citizen Watch Co
2401 Colorado Ave., Suite 190
Santa Monica, CA 90404
213-453-0614

Clarion Corp. of America
Customer Service Department
661 W. Redondo Beach Blvd.
Gardena, CA 90247-4201
213-327-9100

800-821-6693

Fax: 213-327-1999

Columbia Data Products

851 W. Hwy 436, Suite 1061
Altamonte Springs, FL 32714
407-869-6700

Commodore Business Machines
1200 Wilson Drive

West Chester, PA 19380
215-431-9100

Service: 215-431-9208

COMPAQ Computer Corp.
20555 FM 149

Houston, TX 77070
713-370-7040

Sales: 713-374-1434

Connecticut Microcomputer
568 Danbury Road

New Milford, CT 06776
203-354-9395

800-426-2872

Corvus Systems

160 Great Oaks Blvd.
San Jose, CA 95119
408-281-4100

Craig Consumer Electronics
13845 Artesia Blvd.
Cerritos, CA 90701-5001
213-926-9944

Fax: 213-926-9269

Curtis Mathes Corp.

1 Curtis Mathes Pkwy
PO Box 2160

Athens, TX 75751
800-552-6358 (National)
800-344-2368 (Texas)

Daewoo Electronics Corp. of America
100 Daewoo Place

Carlstadt, NJ 07072

201-896-2873

Delco Electronics Corp.
Subsidiary of GM,
Electronics

One Corporate Center
Kokomo, IN 46904-9005
317-457-8461
800-428-0501 (National)
800-428-0531 (Indiana)

Hughes

Dell Computer Corp.

9505 Arboretum Blvd.

Austin, TX 78759

Sales, Parts and Warranties:
800-426-5150

Service: 800-624-9896

Emerson Computer Corp.
One Emerson Lane

North Bergen, NJ 07047
Service: 201-854-4800
800-537-3538

Technical Assistance:
213-722-9800
800-922-0738

Emerson Radio Corp.
One Emerson Lane
North Bergen, NJ 07047
201-854-6600

Epson America, Inc.
23610 Telo Ave.
Torrance, CA 90505
213-373-9511

Franklin Computer Corp.
PO Box 518

Mt. Holly, NJ 08060
609-261-4800

Fujitsu Ten Corp. of America
National Service Headquarters
1210 East 223rd Street, Suite 301
Carson, CA 90745

213-513-0411

800-423-8161

Fax: 213-513-6120

Funai USA Corporation
Parts Department

100 North Street
Teterboro, NJ 07608
201-288-2666

Fax: 201-288-8019

GE Appliances/Microwave Products
Dept.

Appliance Park

Bldg. 41, Rm. 106

Louisville, KY 40225

502-452-3568

Gemini, Inc.

103 Mensing Way
Cannon Falls, MN 55009
507-263-3957

GoldStar Service Division

127 Jetplex Circle

Madison, AL 35758
205-772-8860

800-222-6457

Tech. Support Fax: 800-448-4026

Grundig/Lextronix Inc.
3520 Haven Ave., Unit L
Redwood City, CA 94063
415-361-1611

Harmon Kardon, Inc. - JBL
240 Crossways Park West
Woodbury, NY 11797
516-496-3400

800-645-7484

Heath Company/

Heath-Zenith Consumer Products
Group

Hilltop Rd.

St. Joseph, MI 49085
616-982-3200

800-253-0570 (Orders Only)
Sales: 616-982-3411
Service, Tech. and
616-982-3302

Parts: 616-982-3571

Hewlett-Packard

3000 Hanover St.

Palo Alto, CA 94304
415-694-2000

Sales: 415-857-8000

Literature Requests: 800-752-0900

Warr.:

Hitachi Home Electronics (America),
Inc.

401 West Artesia Blvd.

Compton, CA 90220

213-537-8383

800-262-1502

Service Center: 800-447-2882

IBM Corp.

4111 Northside Parkway
Atlanta, GA 30327
404-238-2126

International Jensen Inc.
Service Department

4136 N. United Parkway
Schiller Park, IL 60176
800-323-0221

Fax: 312-671-6325

JVC Service & Engineering Co. of
America

Division of U.S. JVC Corp.

107 Little Falls Rd.

Fairfield, NJ 07006

201-808-2100
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Kawasho International

1500 Clinton St., Bldg. 747
Buffalo, NY 14206

716-821-0747

Kawasho flybacks are also available
from:

Electro Dynamics

898 Route 106

E. Norwich, NY 11732
800-426-6423

Kaypro Corporation

4174 Sorrento Valley Blvd.
San Diego, CA 92121-1407
619-535-2155

Kenwood U.S.A., Corp

PO Box 22745

Long Beach, Ca 90810-5745
Consumer Audio Parts: 213-549-7810
Amateur Radio/Landmobile Radio:
213-639-9000

Fax (Orders): 800-437-7255

Fax (Parts Inquiries): 213-609-2127

KTV Inc.

Service Department

205 Moonachie Road
Moonachie, NJ 07074

Fax: 201-440-6557

Kyocera Electronics, Inc.
100 Randolph Rd., CN6700
Somerset, NJ 08875-1284
201-560-0060

Lloyd’s Electronics, Inc.
700 N. Commerce St.
Aurora, IL 60504
708-820-5490

Marantz Co. Inc.

Division of Dynascan Corp.
700 N. Commerce

PO Box 2066

Aurora, IL 60504
708-820-4800

708-820-5490

Matsushita Services Co.
50 Meadowland Parkway
Secaucus, NJ 07094
201-348-7000

Fax: 201-348-7527

Micro Palm Computers
13773-500 ICOT Blvd.
Clearwater, FL 34620
813-530-0128

Fax: 813-530-0738

Mitsubishi Electronics America, Inc.
National Service Department

5757 Plaza Drive

PO Box 6007

Cypress, CA 90630-0007
714-220-2500

Parts: 800-553-7278

Fax: 714-220-4792

800-825-6655

NEC Technologies Inc.

Consumer Electronics and Computer
Products Divisions

1255 Michael Drive

Wood Dale, IL 60191-1094
708-860-9500

Service and Parts: 708-860-0335
Fax: 800-356-2415

Okidata

532 Fellowship Road
Mount Laurel, NJ 08054
609-235-2600
800-OKIDATA

Onkyo U.S.A. Corp.
200 Williams Drive
Ramsey, NJ 07446
201-825-7950

Fax: 201-825-8150

Penny, J.C.

National Parts Center
6840 Barton Road
Morrow, GA 30260
800-527-7115

Fax: 404-961-8408
Philips Consumer Electronics
Company

Philips Service Company

PO Box 967

907 Snapp Ferry Road

Greenville, TN 37744

615-636-5838

Fax: 615-636-5865

Replacement Parts:

Order Entry/ID/Inquiry/Service
Manuals:

Phone: 800-851-8885

Fax: 800-535-3715

Pioneer Electronics Service, Inc.
2265 E. 220th St.

PO Box 1760

Long Beach, CA 90801-1760
800-457-2881

Fax: 213-816-0247

Proton

Proton Parts Department
5630 Cerritos Av
Cypress, CA 90630
800-829-3444

Fax: 714-952-8525

Radio Shack

Business Products Support Services
1600 One Tandy Center

Fort Worth, TX 76102
817-390-3011

Radio Shack Business Products Parts
812 E. Northside Dr.

Fort Worth, TX 76102
817-870-5695

Ricoh Corp.
3001 Orchard Pkwy.
San Jose, CA 95134
408-432-8800

Sampo Corporation of America
5550 Peachtree Industrial Blvd.
Norcross, GA 30071
404-449-6220

Fax: 404-447-1109

Samsung Electronics America, Inc.
Parts Department

18600 Broadwick St.

Rancho Dominguez, CA 90220
800-634-8276

Fax: 800-248-0498

Tech. Assistance: 800-833-6616

Sansui Electronics Corp.
Parts Department

17150 South Margay Avenue
PO Box 4687

Carson, CA 90746
213-604-7300

Fax: 213-604-1664

Sanyo-Fisher (USA) Corp.
Consumer Electronics Sales Div.
21350 Lassen St.

Chatsworth, CA 91311
818-998-7322

For Service: SFS Corporation
1200 West Artesia Blvd.
Compton, CA 90220
213-537-5830

H.H. Scott, Inc.

State Route 41 & County Rd. 100W
Princeton, IN 47670

800-695-0095

Fax: 812-386-6502

Tech. Serv.: 800-922-0738

Sears

Sears Tower
Chicago, IL 60684
312-875-5222

Sharp Electronics Corp.
Sharp Plaza

PO Box 650

Mahwah, NJ 07430-2135
201-529-8200

Parts: 201-529-9118

Sherwood/Inkel Corporation
13845 Artesia Blvd.

Cerritos, CA 90701
213-926-6337

Shintom West Corp. of America
20435 S. Western Ave.
Torrance, CA 90501
213-328-7200

800-451-2025

Fax: 213-782-0338
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Sony Corp. of America/Sony Service
Company

Sony Drive (T2-4)

Park Ridge, NJ 07656
201-930-1000

Sony National Parts Center
8281 N.W. 107th Terrace
PO Box 20407

Kansas City, MO 64153
816-891-7550

Soundesign Corporation

115 Kennedy Drive

Sayreville, NJ 08872-1460
201-525-2214

Factory Parts Distribution Center:
53 Hook Rd.

Bayonne, NJ 07002

201-823-2515 Parts Orders
201-823-2577 Parts Information

Parkomatic Corporation
Parts Department
Milford, PA 18337
717-296-6444

800-233-8831 (Nationwide)
800-592-8891 (In PA)

Symphonic Corp.
100 North St.
Teterboro, NJ 07608
201-288-2606

Tandy Consumer Service Parts
7439 Airport Freeway

Ft. Worth, TX 76118
817-284-8691

800-243-1311

Fax: 817-284-1961

Tandy National Parts
900 East Northside Dr.
Ft. Worth, TX 76102
817-870-5600
800-442-2425

Tatung Company of America, Inc.
2850 El Presidio St.

Long Beach, CA 90810
213-637-2105

213-979-7055

Fax: 213-637-8484

TDK Electronics Corp.

12 Harbor Park Dr.

Port Washington, NY 11050
212-807-1400

TEAC Corporation of America
Parts Department

PO Box 750

Montebello, CA 90640
213-726-0303

Fax: 213-727-7656

Parts Orders: 213-726-0303

Fax for Parts Orders: 800-366-8868

Teknika Electronics Corp.
Parts Department

353 Route 46 West
Fairfield, NJ 07004
201-575-0380

Thomson Consumer Electronics
600 N. Sherman Drive
Indianapolis, IN 46201
317-267-5000

Thomson Consumer Electronics
Distributor and Special Products
Division

2000 Clements Bridge Rd.
Deptford, NJ 08096

609-853-2201

For Servicing Literature:

TCE Publications
10003 Bunsen Way
Louisville, KY 40299
502-491-8110

Toshiba America, Inc.
Computer Division
15091 Balce Pkwy.
Irvine, CA 92718
714-386-3000

Toshiba America Consumer Products
Inc.

National Parts Center

19500 South Vermont Ave.
Torrance, CA 90502

800-345-9785

Fax: 213-515-3725

Videonics

1370 Dell Ave.
Campbell, CA 95008
408-866-8300

Yamaha Electronics Corp. USA
Parts Department

6722 Orangethorpe

Buena Park, CA 90620
714-522-9105

800-854-3264

714-994-3312

Fax Orders: 800-634-0355

Yorx Electronics Corp
405 Minnisink Rd.
Totowa, NJ 07512
201-256-0500

Zenith Data Systems

1000 Milwaukee Avenue
Glenview, IL 60025
708-699-4800

ZDS Customer Service Division
1900 North Austin

Chicago, IL 60639
312-745-2000

Zenith Electronics Corp./Videotech
Corp.

11000 Seymour Ave.

Franklin Park, IL 60131
708-671-7550

Other Training Programs

American Institute

Institute for International Research
437 Madison Ave., 23rd Floor
New York, NY 10022
212-826-3340

Learning Tree Inter
6053 West Century
PO Box 45028

Los Angeles, CA 9(
313-417-8888

Fax: 410-2952

National Advancen
2730-J South Harb
Santa Ana, CA 927
714-754-7110

Test Equipment M

B&K Precision
Maxtec Internatio:
6470 West Cortlan
Chicago, IL 60635
312-889-1448

Fax: 312-794-9740

O\
>
Y

John Fluke Mfg. (
PO Box C9090
Everett, WA 9820
206-347-6100

Hewlett-Packard
3000 Hanover St.
Palo Alto, CA 94,5u4
415-694-2000

Sencore

3200 Sencore Drive
Sioux Falls, SD 57107
605-339-0100

Tektronix

Oscilloscope Division
PO Box 500, MS 39710
Beaverton, OR 97077
503-627-2010

Fax: 503-627-5593

Tentel

4475 Golden Foothill Parkway
El Dorado Hills, CA 95630
916-939-4005

800-538-6894
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Compact Disc Interactive
(CD-)) - Part 1

By Marcel R. Rialland

CDI, or compact disc interactive can
be described as a multimedia system
that is capable of delivering audio,
graphics, pictures and text interactive-
ly. The term ““interactive’’ means that
instead of simply listening to music or
watching a movie, the user can interact
with the system to alter the order in
which the system retrieves the disc in-
formation, and which portions of the
information will be retrieved. The
Philips CDI910, shown in Figure 1,
was introduced last October as the
first consumer CDI player. This player
can also play standard digital audio
compact discs (CD-DA) as well as the
new Photo CDs.

The user interacts with the system

The CD-I player basically uses the
compact disc format as a storage me-
dium for both audible and visual in-
formation, as well as text and control
data. More importantly, it provides
interactivity for the user. For example,
the user may use a CDI system to learn
to play a musical instrument, learn a
language, ‘‘visit’’ a museum, or play

Rialland is a Senior Service Training Specialist with
Philips Consumer Electronics Company, Service
Company

an interactive game. Software in the
area of education (interactive train-
ing), entertainment, information, and
reference are available in the consum-
er market.

In addition, the CD-Interactive sys-
tem has had commercial applications
in business and industry. Because of
the software demands of these appli-
cations, expanded forms of format-
ting information on the disc had to be
developed. It also means CDI players
require additional decoding circuits.

The CD-I operating system

The CD-I operating system is the
compact disc Real Time Operating
System (CD-RTOS), based on the
OS-9 operating system. CD-I software
enables synchronization of audio and
video information through the inter-
leaving of digital audio and video data
on the disc. CD-I may combine audio,
video (stills or moving), and text in a
single application.

For example, a CD-I application
may consist of a narration (audio)
along with text on the screen while a
picture (video) is displayed on the
monitor (standard TV monitor). An-
other application may use animation
in sync with the audio. CD-I also al-

lows for the selection of one of several
languages, depending on the applica-
tion. For example, a disc may include
selectable narration in English,
French, Japanese, and Spanish.
CD-I player operation depends on
the application and type of disc. All
compact discs have some common
features, including error correction,
interleaving, EFM (Eight-to-Fourteen
Modulation), and a storage capacity
of up to 650MBytes of digital infor-
mation. Figure 2 illustrates the com-
patibility of each disc type. Let’s now
review and compare each disc type.

Compact disc-digital audio (CD-DA)

CD-DA is the most familiar and
popular application of digital compact
disc. The compact disc is recorded to
provide high fidelity audio with vir-
tually no distortion or noise. The CD-
DA format is the basis for all other CD
formats. CD-DA makes use of 16-bit
PCM (Pulse Code Modulation) to

Figure 1. CDI, orcompact disc interactive
is a multimedia system that is capable of
delivering audio, graphics, pictures and
text interactively from acompact disc. This
CD! playercan also play digital audio CDs
as well as photo CDs.

PHILIPS
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place data on disc. In the encoding
process, the analog audio is converted
to 16 bits per channel at a sampling
rate of 44.1kHz. Each 16 bit sample
is then divided down to an eight-bit
symbol.

The CD-DA encoding process ar-
ranges six stereo sample periods of 192
bits or 24 bytes (6 samples times 32
bits, or 4 bytes for right and left audio)
into a frame, known as a Small Frame.
A Control and Display code (subcode
data), parity codes, merging bits,
EFM, and a sync code are all applied
to the six stereo samples. Thus, a CD-
DA small frame consists of 588 bits.
This results in a frame frequency of
7.35kHz and a bit clock frequency of
4.3218 megabits per second.

Ninety-eight small frames make up
aLarge Frame or Subcode Frame (see
Figure 3). The subcode repetition rate
is 7SHz. The Subcode Frame is equiv-
alent to a CD-ROM sector, which con-
tains 2352 Bytes of data (98 small
frames times 24 Bytes). The subcode
is necessary to provide the CD player
with information such as elapsed time
and control data as illustrated in Fig-
ure 4. There are eight channels used in
the Frame format, labeled P through
W. Thelead-in track contains the Ta-
ble Of Contents (TOC) information,
incorporated in the Q-channel. The
CD-DA format specifications limit
the total playing time to 72 minutes of
high-fidelity stereo.

Compact disc read only memory
(CD-ROM)

CD-ROM is another type of disc
based on compact disc technology. A
CD-ROM disc may contain more than
600 megabytes of data. CD-ROM de-
fines data in the form of sectors. Each
sector contains 2352 bytes of informa-
tion and is recorded using the same
EFM (Eight- to-Fourteen Modula-
tion) technique used in CD-DA. EFM
provides a first level of error protec-
tion well suited to audio data as well
as binary data in general.

The sector contains synchroniza-
tion, address and mode information.
In addition, a sector contains a user
data area of either 2048 bytes for
Mode 1 or 2336 bytes for Mode 2 (See
Figure 5).

The difference between these two
modes is that Mode 1 uses 288 bytes
to provide an additional level of error
detection (ED) and error correction
(EC). This ensures a level of data in-
tegrity essential for critical informa-
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Figure 2. Compact disc compatibility
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Figure 4. Q-channel format
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tion that does not degrade gracefully,
such as text and binary data typically
contained in databases.

Mode 2 trades this benefit of addi-
tional data security for a maximum
data transfer rate by making the ad-

ditional 288 byte area available as user
data. In thiscase EFM is adequate for
error protection of data such as video
and audio.

The standard CD Table of Contents
(TOC), although not available to the

MODE 1 (153.6KB/SEC

)

CD-ROM BLOCK (FRAME) FORMAT (2352 BYTES):

SYNC | H

USER DATA

T

(2NN

MODE 2 (175.2KB/SEC.

(2048 BYTES)

)

(®) (8) (278)

L

SYNC |

USER DATA

H
(12) (4)

1 MODE PER TRACK

(2336 BYTES)

1 106 90ealoR AGHKS _RE RR-ES C

Figure 5. CD-Rom sector
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Figure 6. CD-l forms

SIGNI- t MAX

FICANCE IN MIN

fs | bitsper | BW XSYS | STEREO

FORMAT  [[INKkHz | sample [INKHZ | CHANNELS |IN MHz | (MONO)
CD-DA |I 44.1 16 20 | 1STEREQ [11.2896| 72

(PCM)
LEVELA || 378 8 17 | 2STEREO {96768 | 144
(AD-PCM) 4 MONO (288)
LEVELB || 37.8 4 17 | 4STEREO |96768 | 288
(AD-PCM) 8 MONO (576)
LEVELC || 189 4 85 | BSTEREQ [4.8384 | 576
(AD-PCM) 16 MONO (1152)
S —

Figure 7. CD-I formats

computer program, may be used by
the CD-ROM player to locate a re-
quested track. The TOC appears in the
Q channel in the lead-in area of each
disc. There are two types of tracks that
the TOC can identify as stored on a
CD-ROM disc: CD digital audio
tracks, and data tracks.

Compact disc interactive (CD-I)

CD-I specifically meets the needs
and requirements of the CD-I player.
Since CD-I information may include
audio, video, text, and programdata,
several different encoding methods
are used. Encoding standards are es-
tablished for CD-DA, CD-ROM, and
CD-I. Formats may be mixed on the
disc, but Track One must always iden-
tify the disc as CD-I.

As with CD-ROM, CD-I defines
data in the form of sectors. Each sec-
tor contains 2352 bytes (see Figure 6).
The CD-I physical format is based on
CD-ROM, Mode 2. CD-l is primarily
an audio/video driven medium. Thus,
video must be synchronized to the au-
dio with the CD datarate of 75 sectors
per second. At the same time, there is
aneed for real-time interactivity. Thus
all three data types, audio, video, and
text (binary data), are physically inter-
leaved. The sub-header (SH) mechan-
ism is used for real time physical inter-
leaving of data.

The two forms define two levels of
data integrity. Some data degrades
gracefully, such as audio and video,
whereas text does not degrade grace-
fully. Text is either present or not.
Maximum bandwidth is the main re-
quirement for audio and video infor-
mation, whereas an extra layer of er-
ror correction is required for text.
Thus there is a need for two different
formats in Mode 2 for CD-I: Form 1
and Form 2.

The first of the two physical for-
mats, Form 1, is tuned to the needs of
text, computer data and highly com-
pressed visual data. Thus, Form 1 uses
280 bytes for additional error detec-
tion and correction (Error Detection
Code or EDC and Error Correction
Code or ECC), leaving 2048 Bytes as
user data. The second physical for-
mat, Form 2, is used to fill the require-
ments of real time audio and visual
data, leaving 2324 bytes of user data
plus 4 bytes of reserved data.

The CD player is designed so that
the rotational speed of the disc can be
varied to ensure constant linear veloci-
ty at the readout head, resulting in a
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constant data transfer rate (frame
rate) of 75 sectors per second. The
resulting data transfer rates are
153.6KBytes/s for Form 1 and
174.6KBytes/s for Form 2. Let’s now
look at what type of data can be en-
coded in the CDI format.

Audio formats

The audio formats areillustrated in
Figure 7. There are four audio formats
that may be applied to CD-1. The first
is the familiar CD-DA. The standar-
dized format for encoding CD-DA as
Pulse Code Modulation (PCM) in-
cludes the 16-bit samples (Signifi-
cance), at a sampling rate (fg) of
44.1kHz. This results in a dynamic
range of greater than 90dB with a
bandwidth (BW) of 20kHz and a max-
imum playing time of 72 minutes of hi-
fistereo audio. This format limits the
quantity of information which can be
placed on the disc. Thus the CDI stan-
dard allows for three other audio
formats.

The audio data coding used in CD-
I is 8 or 4-bit Adaptive Delta Pulse
Code Modulation (ADPCM). A lower
sampling rate and a different coding
technique is used since no more than
50% of the time is allocated for audio
information. The Adaptive Delta
PCM (ADPCM) coding technique
used to store audio information more
efficiently, requires additional pro-
cessing beyond 16-bit PCM for both
encoding and decoding.

The chart of Figure 8 shows the
specifications for each level. The level
used depends on the application. For
example, to provide maximum time
where high fidelity is unnecessary,
such as a narration, Level C is used.
Using this level limits the frequency
response to 8.5kHz, but allows up to
approximately 19 hours (with no other
data: video, CD-DA, text) of mono
audio or 9+ hours stereo on a single
disc.

By using the three levels of ADPCM,
information other than audio (video,
text, and program) can be included on
adisc, while still allowing 72 minutes
of audio, as illustrated in Figure 8. The
CD Information Intensity Chart
shows the percentage of data which
can be allotted for non-audio data for
eachlevel compared to CD-DA. Thus,
100% of a CD-DA disc is used when
72 minutes of audio is encoded onto
the disc. If the same 72 minutes is en-
coded using ADPCM Level A, only
50% of the disc is used for audio, leav-

100%—? CD-DA

|
|

S507%

237% — |

(BASED ON 72 MINUTES STEREO)

AUDIO DATA INTENSITY

6% — |

0%

ADPCM:
7 LEVEL A
s | EVEL B
— 9 LEVEL C
I . | B
50% vES A VL

NON-AUDIO DATA INTENSITY

Figure 8. CD information intensity

CD-I VIDEO FORMATS:

*  WORLD-WIDE FORMAT
- NTSC, PAL, AND SECAM

« THREE RESOLUTION MODES

« THREE PICTURE TYPES
(ENCODING METHODS)

Figure 9. CD-| video formats

ing 50% for non-audio data. Like-
wise, Level B allows 25% for 72 min-
utes of audio and 75% for non-audio
data. Level C allows.6% for audio and
94% for non-audio data.

Video formats

Because there are several different
television systems used around the
world (see Figure 9), the video encod-
ing system for CD-I allows for a
world-wide standard. That is, the
video data can be decoded to play on
NTSC, PAL, or SECAM television
systems. Besides the various audio
quality levels, there is a need for vari-
ous video quality levels. The video
quality levels of fer a choice of resolu-
tion and picture type.

The resolution modes provide for
both present and future television sys-
tems as illustrated in Figure 10. The
three modes are Normal, Double or
Enhanced, and High resolution. The
chart shows the three modes with their
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respective horizontal and vertical lines
of resolution for all three television
standards.

The picture code depends on the
type of picture to be displayed. Figure
11 compares each type of coding sys-
tem. Picture coding provides for two
picture quality levels: natural pictures
and graphics. Natural stills are best
handled by YUV (Y, R-Y, B-Y) coding
for an equivalent of 24-bit color
depth. Color Look-up Tables
(CLUT’s) provide high quality com-
plex graphics. Absolute RGB coding
is best used for user manipulated
graphics. Run Length Encoding is
used for text, graphic animations, and
graphic images which require few col-
ors in large areas of the screen. Com-
pression techniques are required to
provide full screen animation in the
graphic modes.

Natural pictures, using YUV (Y, R-
Y, and B-Y) coding, occupy about
325kB per picture without interlacing




NTSC PAL/SECAM
525 Lines 625 Lines
Normat 360X240 Pixels 384X280 Pixels
Double 720X240 Pixels 768X280 Pixels
High 720X480 Pixels 768X560 Pixels
Figure 10. Video resolution modes
FORMAT || APPLICATION MEMORY COLORS
DYuv NATURAL STILLS | 108KB/PICTURE ALL
GRAPHICS 256 of
S anivaTiON | 1OBKB/PICTURE | - iion
USER MANIPU- 32,768
RGB LATED GRAPHICS 215KB/PICTURE
RLE GRAPHICS 10-20KB PICTURE 128

Figure 11. Picture types (Encoding Process)

(650kB with interlacing). To decrease
throughput times and maintain a high
quality image, all natural pictures are
compressed with DYUYV (Delta-YUV)
coding. DYUYV reduces the memory
requirements to 108kB/picture. Thus,
the DYUYV coding system provides a
transfer rate of one full-frame in
about 0.6 seconds at a data rate of
174.6kB/s (Form 2).

The CLUT (Color Look-Up Table)
mode is used for graphics animation.
CLUT can be used as 256 colors out
of 16 million, requiring 108k B of stor-

age capacity per picture. Compression
can reduce this to less than 10kB per
picture. CLUT with compression pro-
vides full-screen animation with the
interleaving of pictures and sound. A
picture refresh rate of 17 frames per
second is achievable in Form 2.

The other graphics mode is based on
absolute RGB coding and is applied to
user manipulated graphics. Fifteen-bit
RGB graphics (32,768 colors) produce
exceptionally crisp pictures at a cost of
about 215kB per picture. No compres-
sion is used in this encoding system.
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Figure 12. Text coding

Text coding

Text encoding may by handled us-
ing two basic methods, by a bit map
process or with character encoding as
illustrated in Figure 12. The bit-map
process requires five bytes for each
character. This limits the number of
characters to a maximum of 120 mil-
lion per disc, if only 16 colors are used
in an 8 x 10 matrix of any shape.

Character encoded text can be sys-
tem text or application text. The stan-
dard character encoded text (system
text), using one byte per character, al-
lows 600 million characters in a full
disc. Application text is encoded with
two bytes per character. The second
byte specifies factors like color, font
type, and size. This extended coding
method allows 300 to 600 million char-
acters per disc.

There is a need to limit the number
of characters on screen due to the lim-
ited resolution of anormal TV. Thus,
text is limited to 40 characters on 20
lines. The characters are contained in
asafety area of 320 x 210 pixels in the
center of the screen. With the high-
resolution screens used in computer
monitors and future high definition or
digital TV’s, the High Resolution
mode allows 80 characters to be pre-
sented on up to 40 lines. The safety
area for the High Resolution mode is
640 x 420 pixels. The text is only stored
once since compatibility between the
two resolution modes is maintained.

Video effects

A wide range of visual effects are
provided in the CD-I system, includ-
ing: wipes, cuts, scrolls, overlays, dis-
solves and fades. Up to five overlay-
ing video planes are provided, with
both transparency and translucency
for all except the background plane.
One plane is reserved for the back-
ground and another for the cursor.

Decoding process

The CDI player must have the abili-
ty to decode information stamped on
the disc. Decoding is straightforward
in the standard CD-DA since it uses
only one type of encoding method.
However, the CD-I system uses more
than one type of encoding process,
which includes audio, video, and text.
The data, once read from the disc,
must be routed to the correct decoding
circuits to be converted to its respec-
tive analog signal, whether audio,
video, or text. Part 2 of this series will
cover the decoding and control system
for CDI. |
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What do you know about electronics?

Taking care of business

By Sam Wilson, CET

I want to thank Lou Frenzel for giv-
ing permission to use some of the
material in this article.

Mr. F Cecil Grace of Asheville,
North Carolina has sent a different
version of the mnemonic I gave in the
May 1992 issue. It was a way of re-
membering the value of ». His
mnemonic goes like this: How I want
adrink, alcoholic of course, after the
heavy chapters involving quantum
mechanics. The number of letters in
each word gives the value of =. Nor-
ma says to use the word chocolate in-
stead of alcoholic.

Mr. Grace says his mnemonic is bet-
ter than the one I gave because:
¢ with his you don’t need to know the
number of chapters; and,
¢ more people have heard of quantum
mechanics than quadric mechanics.

I agree.

Thanks to Mr. Martino - proprietor
of View Electronics in Bradenton,
Florida - for responding to a previous
column. He informs me that it was Dr.
Claude Shannon of Bell Labs who was
responsible for reducing George
Boole’s algebra to a viable switching
theory.

When I wrote Congratulations to
TESA of St. Louis for their 40 years
of continued publication I received
two letters from readers: Mr. Thomas
M. Van Vleet of Vans TV Sales and
Lyle T. Green of Lyle’s Radio. Both
informed me that the publication
called The Word has been in continu-
ous publication for 42 years. It is pub-
lished by the Electronic Service
Dealers Association (ESDA) in
Chicago. (I had lost their names in the
previous issue.) In 42 years The Word
has had only two editors: Frank J.
Moch and George J. Weiss.

Wilson is the electronics theory consultant for ES&r.
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Congratulations to both TESA of
St. Louis and The Word of Chicago.

Mass storage

Ronis a good friend who works at
the Space Center on the East Coast of
Florida. He is a mathematician and a
computer expert.

I decided to phone Ron and talk to
him about Computer Mass Storage.
By mass storage | mean computer
storage of a very large amount of data
that can be used at any time. I think
you will find Ron’s comments in-
teresting:

Ron: Hello

Sam: Hi Ron. Sam Wilson here. I’d
like to talk with you about computers.
I’m writing some computer informa-
tion into my ES&T column called
‘““What Do You Know About Elec-
tronics?’’ I sent you some illustrations
that relate to tape memories. You can
use them in your discussions if you
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want to, or, you can modify or replace
them. Did you get them?

Ron: Yes, I have them. I have a re-
quest. Please do not use my name in
your column.

Sam: You got it Ron!

Ron: OK - What do you want me to
talk about?

Sam: I'd like to start with the use of
magnetic tapes, as opposed to disks,

DIRECTION
OF TAPE
MOTION

TRACKS

Figure 2.
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for mass storage. Can you get enough
data onto a tape to make it useful for
mass storage?

Ron: Magnetic Storage Subsystems
are used to store and retrieve data in
acomputer system. They are not nor-
mally used on small computer sys-
tems. They find their most extensive
use as backup for other mass storage
techniques.

As the data is placed in mass mem-
ory, it can also be saved on permanent
tape backup. Then, if anything hap-
pens to the original stored data,
backup information can be used. So,
information stored on backup tapes
can be used to retrieve data that is lost
in the computer mass storage system.

Tape storage subsystems range in
physical size from the audio microcas-
sette to the large tape drums that have
storage capacity of 2.3 gigabytes (that
is 2,300,000,000 bytes) of data.

One manufacturer makes a micro-
cassette capable of holding 1.3 giga-
bytes of data with 61,000 bits per inch
stored on the magnetic tape system
and it is so small that three of them can
fit into a shirt pocket.

One method of storing data on
magnetic tape isshown in Figure 1. A
recording head is shown in the illustra-
tion. Itis made with a core of softiron
and a coil. The soft iron material is
magnetized by a current in the coil.

A gap in the read/write head is
against the magnetic material on the
surface of the tape. To make a record-
ing a pulse of current is delivered to the
coil. There are flux line at the gap.
Those flux lines bow out at the gap and
cause the magnetic material under the
gap to become magnetized.

The direction of the magnetization
depends upon the direction of the flux
in the head. That, in turn depends
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upon the direction of the current in the
coil. Movement of the tape past this
gap into the read/write heads causes
the tape’s magnetic surface to become
permanently magnetized as shown in
Figure 2. Magnetic tracks are formed
on the tape surface.

Sam: What you have said so far is
that the tape used for storing digital
data could work the same way as tape
is used in the entertainment industry.
The only difference so far is that only
ones and zeros are being stored.
Ron: Well, so far that’s true. Now let’s
get into some of the differences.

The direction of the permanent
magnetic field on the tape determines
whether abinary 1 or binary 0 has been
stored. As shown in Figure 3 there is
a gap between each stored bit. That
makes it easier to read the data.

On large computers, normally
called mainframes, and on minicom-
puters - which are a size in between
microcomputers and mainframe com-
puters - tape storage is often in the
form of large detachable reels. For the
smaller computers tape storage is ac-
complished with cartridges or cas-
settes. Digital cartridges are normal-
ly physically larger than cassettes.
They are, in some cases, the same size
as a VCR cartridge.

Storage of data on a one-fourth inch
wide cassette tape is in a serial format.
Serial format, which is one bit at a time
on one track, is also used for other
magnetic and optical disk recordings.

For larger one-half inch wide tapes,
data can be recorded in parallel mode.
This requires eight or nine parallel
tracks. One track is used for each of
the bits in a byte.

Sam: How do they get so much data
on tape?

Ron: The maximum number of bits
that can be recorded in a given length
of magnetic tape depends upon the
way the magnetic material is fabricat-
ed. Density is a measure of how much
information, in the form of binary
digits, can be stored on tapes. Densi-
tyis normally given as a number of bits
that can be stored in one inch of tape
(or, on one sector of a magnetic disk).

Thereis a problem with the record-
ing procedure shown in Figure 3. It
takes too much horizontal space to
store digital data. The amount of in-
formation stored is greatly increased
by the use of vertical recording. It is
shown in Figure 4. (This technique can
be used for magentic disks as well as
for magnetic tapes).

There is a soft iron slug on one side
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of the magnetic storage media, and,
there is an electromagnet on the other
side. The magnetic field of the electro-
magnet is not sufficient to produce
permanent magnetic storage on the
tape. However, theinduced magnetic
flux lines in the soft iron core are great-
ly concentrated. The concentrated
lines can produce permanently record-

ed data. A vertical field in one direc-
tion represents a binary one and in the
opposite direction represents a binary
zero.

The use of vertical recording great-
ly increases the amount of data that
can be stored on one of the tapes.
However, there has to be a physical ar-
rangement of the electromagnet and

soft iron core (as shown in Figure 4)
to make it work. This type of magnetic
storage 1s not compatible with the
horizontal storage technique. Also,
magnetic tapes that are designed for
horizontal recording cannot perma-
nently retain vertical data. The reason
is that the magnetic material used for
horizontal recording is not isotropic.
In other words, it is not made of a
material with sufficiently fine grain
that it can be magnetized in any
direction.

A playback head is constructed as
shown in Figure 5. When used in a
magnetic storage system or subsystem
it is also called a read head. A perma-
nent magnetic field on the tape moves
under the gap and induces a magnetic
flux in the head. That flux threads
through the output voltage coil and in-
duces the digital 1 or 0 - depending
upon the direction of the flux.

Ron: Sam I have to go. I have an ap-
pointment. We can continue this later
if you want to.

Sam: I'd like that.

Ron: Remember, do not use my name
in your column!

Sam: You got it! Don’t worry about
it! So long.

Ron: So long. [ |

f)ENSEN TOOLS INC)

® Hand Tools
® Tool Kits, Cases
® Soldering Supplies

® PC Diagnostics

® Lighting/Optical

® Work Benches/
Accessories

Send for your
FREE Catalog
TODAY!

7815 S. 46th Street

Your Source for |
Electronics Service

® Scopes, Meters, Probes

Phoenix, AZ 85044-5399

Improve Your Form.

for warranty billing.

including California.

A continuous feed form
3- Part used for customer c.o.d.

service or parts/acces-

sory sales recelpts
{NICN}. Not for warranty billing. Computer = =
generated software to be available soon. o

Avallable in snapout
5- Part {NSSN) or continuous

feed (NSCN). Match=

ing fields with N3SN,

except for customer estimate and receipts.

]

o

3 O

A universal snapout - : f,

- art form (N7SN) deslgned '_E} ]

for both customer ser- e 3

vice c.0.d. and manu- =

facturer warranty billing. Complies fully with =
the requirements of state and local ordinances, | —— v

Discounts

Carboniess NESDA Forms are avallable to =
NESDA membhers at additional savings. For 3
pricing information and samples, or informa
tion regarding other NESDA membership
benefits, write to NESDA, 2708 W. Berey St.,
Ft. Woith, TX 76109; or call (817) 921-9061

The NESDA Form

.

Phone (602)968-6231 FAX (800)366-96%

Circle (74) on Reply Card

22 Electronic Servicing & Technology August 1992

NESDA, 2708 W. Berry St.
Fort Worth TX 76109
Phone: (817) 921-9061




Test your electronics knowledge

By Sam Wilson, CET

In this test you are given the defini-
tion of terms. For each question select
the term from the list. These are pri-
marily computer terms, and, there are
more terms than definitions:

. Machine Language

. Repeater

. ISDN

. Modem

. Bit Rate

. FDDI

LAN

. Front End Processor
. Local Area Network
10. Fortran

11. Cobol

12. Basic

13. Bit

14. EBCDIC

15. Balun

Definitions:

1. A device that is used to interface a
computer with a telecommunications
system. It converts the binary code to
a form that can be transmitted. It also
changes them from and to their as-
signed frequencies for transmission
over coaxial cable. This device is used
in broadband networks.

2. A computer that relieves a host
computer of certain processing tasks,
message handling, code conversion
and error control is called a

3. One digit (O or 1)in a binary number.

Wilson is the electronics theory consultant for ES&T.

4. An eight-bit data-exchange code
that is used in IBM mainframes, other
computer systems, and associated
communications equipment. This
code and ASCII are the two most
widely used data codes.

5. A collection of information stored
together - without unnecessary redun-
dancy - to serve one or more applica-
tions.

6. What is the name of a LAN technol-
ogy that permits 100-megabit-per-
second (Mbps) data transfer?

7. Name an impedance-matching de-

vice that connects a balanced line and
an unbalanced line.

8. A set of protocols capable of car-
rying voice, computer, data, facsim-
ile, and video signals.

9. What is the name of a network com-
ponent that regenerates digital signals
in order to extend the length of a net-
work?

10. Therate at which digital informa-
tion is transmitted through a channel,
often equivalent to bits per second, is
called

(Answers on page 58)
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Electronic Market Data Book, By the
Electronic Industries Association
(EIA), 140 pages, $125.00.

This annual statistical encyclopedia
includes coverage of consumer elec-
tronics, electronic components, gov-
ernment electronics, international
trade, employment, and research and
development. Containing over 140
pages of easy to read figures and
tables, supplemented with detailed ex-
planations of sales and production
data, the Electronic Market Data
Book, is referred to as an authoritative
reference yearbook by electronic man-
ufacturers, market research firms,
consulting agencies, financial institu-
tions, academic institutions and li-
braries, U.S. government agencies,
and electronics related businesses
around the world. For further infor-
mation or to place an order, contact
the EIA Marketing Services Depart-
ment, 2001 Pennsylvania Avenue,
N.W. Washington, D.C. 20006-1813,
or call (202) 457-4955. Credit card
orders are welcome.

EIA 2001 Pennyslvania Ave, NW Wash, DC 20006

Electronics Pocket Handbook, 2nd
Edition, By Daniel L. Metzger,
Monroe County Community College,
272 pages, Prentice Hall Books.
This handy pocket-guide puts a
shelf full of electronics data at your
fingertips. It contains dozens of stand-
ard formulas, charts, tables, defini-
tions, and data required by the elec-
tronics technician - and serves as a
comprehensive source of information
as diverse as wire tables, radio fre-
quency assignments, new computer
terms, battery cross-reference tables,
and much more. Best of all, it fits in
your pocket or in a corner of your
briefcase or tool box. Appropriate for
electronics engineers and technicians,
computer technicians, and hobbyists.

Prentice Hall Books, Englewood Cliffs, NJ 07632

Master Handbook of Electronic
Tables and Formulas 5th Edition By
Martin Clifford, TAB Books, 544
pages, 490 illustrations, $22.95 paper,
$39.95 hard.

This Sth edition is a source of quick,
accurate, and easy-to-use solutions to

electronics problems for hobbyists as
well as professionals.

The author has added new chapters
on microphones, magnetic data, mod-
ulation methods, filters, and analog-
to-digital and digital-to-analog tech-
nology, as well as updated material on
audio/video recording, antennas, TV
broadcasting, computer logic. Read-
ers will also find the latest information
on everything from resistance for-
mulas, meters and meter multipliers,
to sine waves, capacitors, impedance
vectors and formulas and decibels.

With this handy reference at their
side readers will never again have to
stop in the middle of a project to make
complicated calculations or figure out
component substitutions.

TAB Books Blue Ridge Summit, PA 17294

Regulated Power Supplies 4th edition,
By Irving G. Gottlieb, TAB Books,
472 pages, 361 illustrations, $24.95
paper, $39.95 hard.

Regulated power supplies play a
vital role in electronic circuits and
systems - they provide the constant
voltages needed for many modern sol-
id-state devices. Now inits fourth edi-
tion, this reference has been updated
and expanded to include information
on all types of regulated power sup-
plies.

Geared to the practical needs of en-
gineers, technicians, and hobbyists in-
volved in regulated power supply de-
sign, testing, and implementation, this
volume explains regulation tech-
niques, static and dynamic character-
istics. It also describes the components
used in both the ‘“older”’ types of
switching power supplies and the
newer state-of-the-art regulated sup-
plies. In addition, this 4th edition con-
tains a detailed discussion of the actual
circuitry and operation of the latest
solid-state regulators, numerous cir-
cuits designed to fit almost any appli-
cation and linear and switching type
circuits.

With more than 400 pages and over
300 illustrations, the practical guid-
ance offered in this information-
packed book makes this an indispens-
able reference that will be referred to
again and again for all aspects of
building and using regulated power
supplies.

TAB Books, Blue Ridge Summit, PA 17294
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Upgrading and Repairing PCs 2nd
Edition, By Scott Mueller, QUE, 850
pages, $34.95.

This book is written for hardware
and software consultants, computer
hobbyists, technicians, and anyone
with an interest in upgrading or main-
taining PCs. It focuses on choosing,
installing, and repairing all devices re-
lated to personal computers. It offers
users of all experience levels a quick in-
troduction to and background of PCs,
then progresses to details about system
maintenance, backups, upgrades, and
diagnostics.

Covering new developments in PC
technology, Mueller’s text includes
essential information about PS/2s,
PS/1s, compatibles, 486 SX and DX
processors, SCSI and IDE hard
drives, and high density memory tech-
nology. Also, it discusses topics like
third party diagnostic packages, trou-
bleshooting tools and equipment, op-
tical disk drives, and new video
technology.

In addition to the comprehensive
coverage that the 2nd edition offers
about current technology, it provides
readers with a glossary of terms, de-
tailed reference charts that cover all
aspects of PC hardware, and expert
recommendations.

QUE, 11711 N. College Ave., Suite 140, Carmel In-
diana 46032

Electronic Assembly Soft Soldering
and Wire Wrapping, By Geraldine
Herrick, San Jose College 224 pages,
Prentice Hall Books.

A complete presentation of state-
of-the-art electronics assembly tech-
nology, this book details the tech-
niques of soldering, parts mounting,
wire wrapping, wire harnessing, and
cabling in a straight-forward, easy-to-
understand manner. Written for the
beginner, the book coverssafety, hand
tools, and their proper use, compo-
nent identification, soldering, solder-
ing iron, use and care, application of
soldering to most types of connectors,
removal of defective parts, wire wrap
techniques and tools, and the list goes
on. It also includes details on modern
assembly, automated and manual part
mounting and automated and manual
soldering.

Prentice Hall Books, Engelwood Cliffs, NJ 07632
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This schematic is for the use of qualified technicians only. This instrument
contains no user-serviceable parts.

Product safety should be considered when component replacement is
madein any area of an electronics product. A star nextto acomponent sym-
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.
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The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostaticatly
Use of substitute replacement parts that do not have the same safety char- sensitive and require special handling techniques.
acteristics as recommended in factory service information may create

shock, fire, excessive x-radiation or other hazards.

[
RADIO 10 cnz02 wono/hux 10 o
LED BOARD RADIO/TAPE BOARD
. JI_CD @ @ @ @ @ 5 ® 06 @ @j 1058 GRAPHIC EQUALIZER BOARD
o P A —
¥ cnt02
s l A4 5 s "
e o u 7% 47x
an= v 25w o CTNoe— g 2 W '
1000 <z & ALTE ne ES z 3 RS 2 L P Po oo
o [T < | e 8 T 1 " 3m P 2
. = 5
L i = sto3 ny . 8 nMiel cizz . ; > r o sTEneo #uo knn h?g’
L L O o
ti;:‘msm“ ooy 2 _Smen $w [ LI‘ olh D08 B TS, '&”W;ED- '
ok SwoHy,
— 2, F e e A b nw - i"“""" caz 72 210 gmeas s
Lo -3 - 2 o) 2 9 o s corr
H; = il s 1 f S
O T $u L1 e i
b — . - &2 % rat
-9 e I»s I I s nay
b o ol ™ 3 © G
S0z
B Qe © (D) i AT A
ST, o S ookt
- e -
3200 | Ria1
cves ¥ = u Ar ra s R T
7200 W00 ONOlgg MK sy WX 53 AC 00 VCCZay N e " 8.4 GMO200 u:n,,‘ ) ,33 W06y
EF v B H——C 0 7 0 ral(] 02 j na L | i:ﬁi"
0
e 1 o AT Phre B | S = - O = B #Yy
2 o e T W L yrags T 5 b= g
& 0 e 0 24 o
s T =1 s cre 2 $:&%a1sy B W &8
> T D103 2 5 -
Bl W | WlaE 8 g7 3o . 2
2 o5 1 =< £ ] B
Ca'f' g1as 33 c1z7 i oo 33 Farse i{.nso
" A ; T/18 Y faw ; 02 100K 0 R802 #a0)
[ orues 2 =
xs¢ £ =
w3 . O 3o e
O R107
U $ 1o A oxaon @—J
n222 R228
_o o 5o, S s201-3 T s m20 20k Riso )
12 22 333k R157 ”cr@’
w223 CERS Y M yv o w3
”r213
gl I W { - . 1 e touae > 21D
W g
o | I 7.4 d H O
e o = 0% oy 13 *>> Y REMOTE TRANSMITTER
A % mesd P dwer 750 Lgn > fousdzen >—1(3) !
® c209 P 330 nise
i = ® 3 > ‘&'
o ST ! i B g}
ol SRR AT 32 3 e
necrs seorca o, LR Mo o,y g S - = “y-
oo 20 06 ss od 36 e 14 23 A % !
:. ps w3
(L) ) y 0.0 e §0 g0 30 ) 90 — Ly L1 NEE/NE NS 9
=000 w~ CONTROL AL o/ e onp Anszes Ses e e
3 2 D_6 D 0 ) ] &7 ML) (NET] () (N 7S 5
y J23 37 90 30 82 82 g0 83 14 25 37 90 30 &2 g2 90 §5 149 g% I
. l el T e Y 2 o e 2 (3 2 e e o oy o3 e (&
' €208 cf o P \ 20 ¢, y
330K
I@ L A e R ] Ny
R214 e 2 s (R - Pk 3) 0
B ol ey Bt Lak 23 22| ke
- A e e Y 2 U
@) ® ek Y ciso & o ar 1o
(P -1 J 12 {0022 ey N ) 2sciars N M)\ 23] N 740 5
cies = R178 b crae ai7z| Gl a0
—0 - €131 oo 1730 an iz $47%) 1000/ oz I\ 32f\ 24fS 18]\ 8
Az204 c202 Lo 4 ; - A L o 2 ew 18 B2 e 2
21 200P &30=0 132 ;5/ a2, c1sz L
ERASE cnzce & J— c1a7 cias ‘N
z;:}n/ w11 | 5600718 Ri87 m7e J J I
= i ca el o] | 3 - 4
22 22/ 7/ R17) C) L ol *
s202 'Lcooz'z@ CE == i 28 ] jw’ :‘7I Ziﬁ?é:‘ f%%/ e
- - R173 "
% T @ o i Y ~o» AL LOGAL comumnDs FOR G701
o
. m : 102 1. WuUTE 9. O ue 17 2 9
L. ZJQC'” o : :w 10 o1 On w o2 6 o
3 1. power w3 m -
20 D L:iw R el 2o D 8 28 1004
13 elock b 2
& Tv/AuDi0
o 1 A ;o S s 2
-l - S = — A DN .
r - @ O é 4 1 18 DseLAY ) 32 eRew
| S~ | (=T~ R J & '>_< I
POWER BOARD
HEADPHONE JACK 80ARD 1o $iras
[ 7usas N L wTEGuTE mm
NOTE: W 1N ‘i M OTHER
Mvwlﬂlucmﬂﬂ
(1)  ALL CAPACITORS ARE IN uf UNLESS OTHERWISE NOTED _] _] Sitw “ranou oas
ALL CAPACITORS ARE 50wv UNLESS OTHERWISE NOTED CIRCUIT SYMBOLS g g e
(2) CAPACITOR  NOT ng’gc.rucnu DESIGNATEQ AR Ay VT (8 VT M
(3) ALL RESISTORS_ARE IN OHM 1/16 WATT UNLESS SETRE SAJRCTTOR IS0
OIHERWISE NOTED. wodiumeit | 773 eecmrounc o s G =
() F:_ESNI‘SLOERSISP‘#OT SPECIFICALLY OESIGNATED ARE CARBON = a2 e EB FourPRomEn
(5) DC VOLTAGE ARE MEASURED FROM POINTS INOICATEO @ Fusems 22 P GO wmar witenG
TO THE CIRCUIT_ GROUND WITH A OIGITAL Leecmoine RATE commcnon 76 oA
MULTIMETER TEST. B3 commr | mmmmn oo’
(6) WAVEFORMS ARE TAKEN WITH SETTING CONTROLS TO
o o CaTiene Y ALk NS EETRS e o |
Ehmloe . oni
WITHOUT PRIOR NOTH == oot ST rTa T e
(8) % SAFETY CRITICAL OEVICE @ namason | (B> rouvEster fuu Gl CRAACTLNATICY MORTANT 10
. BEFORE REPLACING AMY OF
THESE COMPOMENTS READ CAREFULLY

Reprinted by permission of the RCA Corporation of America
Copyright 1991, CQ Communications, 76 N. Broadway, Hicksville, NY 11801

VOLTAGES TAKEN i THE S» PLAY
HODE | ) MECORD WO0E

Reprinted by permission of the RCA Corporation of America

Copyright 1991, CQ Communications, 76 N. Broadway, Hicksville, NY 11801



——— Audio Corner

When adding noise improves audio

By John Shepler

Audio components are designed to
minimize noise, the hissy background
sound that is always present to some
extent. Cassette tape is particularly
noisy. Dolby encoding was developed
toreduce tape hiss to alevel similar to
record albums.

Compact Discs have almost no
noise, you say? In fact, you say that
if it wasn’t for the minimal noise in-
troduced by analog audio amplifiers
and passive components, CDs would
be completely quiet with no distortion
whatsoever?

Well not exactly. Digital audio sys-
tems may sound pure at high levels. At
very low audio levels, though, they can
add enough distortion to sound much
worse than traditional audio systems.
The problem has to do with how ana-
log signals are converted to digital.

Remember that sound in nature
starts out as an analog signal. In order
to store the signal digitally on a DAT
tape or compact disc, it is first neces-
sary to convert the analog microphone
signal to digital numbers. This is done

Shepler is an electronics engineering manager and
broadcast consultant. He has more than twenty one
years experience in all phases of electronics.

in a chip called the A to D or analog
to digital converter.

One practical consideration of A to
D converters is that they have a limited
resolution. A good converter uses at
most 16 bits. This divides the analog
waveform into 65,536 different levels.
High audio levels that use most of the
bits have more than enough resolution
to fool the ear into thinking the audio
is analog and not digital.

Atlow, levels, only a small number
of bits are available to represent the
sound. A quiet passage might use only
a hundred or a dozen bits to recreate
the voice or music. Near the noise
floor, only a couple of bits are avail-
able to represent a tone or voice.

The result is that low passages on
CD’s or digital tape are so dependent
on the accuracy of a few bits that any
errors show up as gross distortions. In
away, thisis similar to amplifiers that
exhibit crossover distortion. At high
levels the distortion is masked by loud-
er sounds that are not distorted. At
low levels, the sound is gritty because
you hear only distorted sound.

A clever solution is adding noise
during recording to reduce distortion.
This is not just noise to mask the prob-
lem. Instead, the noise is used to mod-
ulate the low level audio at a random

rate so that inaccuracies of the A/D
converter cancel out.

Dither is a term that comes from
mechanical controls where a moving
part is kept vibrating slightly to elimi-
nate friction. The random dither noise
reduces the signal to noise (S/N) ratio
by 2 to 4 dB.

Strangely enough, the dither noise
is not all bad for the S/N ratio. True,
instruments will show that the noise
from a CD is greater when the dither
isadded. However, a characteristic of
the human ear is that it can detect clean
audio buried in the noise. By adding
the random variations to clean up the
low level audio, it is possible to hear
sounds that were previously distorted.
The subjective effect is that the audio
sounds clearer, not noisier. Strange
but true.

Be sure not to confuse dither with
wow and flutter. The noise modula-
tion added by dither is at a fairly high
frequency and is random. Wow and
flutter are low frequency variations
caused by mechanical characteristics
of turntables and tape decks. They
tend to be audible as a constant and
annoying variation in the pitch of the
sound. Dither is not something you
hear, other than its effects on distor-
tion and S/N ratio.

If You Knew How Much TENTEL Gauges Improve
VCR Repair - You'd Already Have Them!

More confidence in repairs being done
right the first time. Peter Kosovich

Peko TV- Mllwaukee, W)

Bench time has been cut
in half! Fred Jolley
Beverly, N.J.

Don't know how we managed as long as we did
without the gauges. Peggy Miller

Miller's Elect’s-Butler, PA

Stop guessing about sources of video streaking, tracking problems, flagging video, tape edge damage, video
head wear, tape "eating” problems, and other VCR problems. 9 out of 10 VCR malfunctions are due to mechanical
problems that can easily be diagnosed with TENTEL gauges. Electronic methods just don't work for guide height, tape
tension, torques, video head wear, spindle height, tape edge damage, and other critical measurements.

TENTEL's 4 universal, powerful test instruments allow YOU to do 28
different mechanical measurements; including a method to determine video
head wear in microns, to help decide if older VCR'S are even worth repairing.

Call today for information on the lease to own program that puts the
power of these tools in your shop for about $67 a month. Less thanone VCR per
month, yet you'll use this equipment on every VCR you do, and know it's been
done right! * Isn'tittime to Stop guessm ,and do VCR repair better and faster.
Trial and error wastes time and doen't tind p_ending problems. Often there
are 2 or 3 other problems along with each major problem. Can you find them
now?? We can! Your satisfaclion is 100% guaranteed!

CALL TOLL FREE: 1-800-538-6894 / 916-939-4005
TENTEL 4475 Golden Foothill Pkwy. El Dorado Hills, CA 95630
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Ask any servicing technician or
manager what their two biggest prob-
lems are, and it’s a good bet that one
of the problems mentioned will be lo-
cating replacement parts to bring a TV
or VCR, or other consumer product
back tolife. It’s a better than even bet
that the other problem mentioned will
be finding service literature. More and
more no-name products are being
sold, with nary a clue as to who made
the unit or where the service center can
go for parts and information. More
and more of the circuitry is highly
sophisticated, with unique compo-
nents for which only the manufactur-
er has the replacement. What can a
service center do when faced with this
increasingly common problem?

The answer is to talk to a good re-
placement parts distributor, the kind
who’s responsive to the service cent-
er’s needs.

The nature of the problem

Today’s consumer electronics prod-
ucts are more sophisticated than most
people realize. In many cases these
days a consumer electronic product is
far more than a product; it’s an in-
tricate system. Take a VCR, for exam-
ple. There’s the electromechanical
portion of the system, which loads the
tape and records or plays it. There’s
the electronic portion that manipu-
lates the video signal. There’s the con-
trol section, which makes sure that all
other sections work properly together,
and just for good measure senses con-
ditions like the presence of moisture
or end of tape and shuts down the
system if there’s danger or damage.

Because there are so many compo-
nents with so many specific character-
istics, designers of today’s sophisti-
cated consumer electronic products
have a wide choice of ways in which
to design the circuits for the product
they want to build. If they should want
to achieve a function but they don’t
want to do it with the components

available, they can goto an integrated
circuit manufacturer, or in some cases
the IC division of their own company,
and have a new, proprietary IC
designed and fabricated.

All of this leads to a huge variety of
components that the technician will
encounter any time he services a prod-
uct. The problem is compounded by
the fact that each manufacturer has his
own part numbering system. In many
cases, when a technician has identified
a particular faulty component, he can
find a cross reference that will allow
him to determine if he has an equiva-
lent in stock. Unfortunately, in as
many cases, there is no cross refer-
ence, and even if the service center has
aneeded part on hand, no one is aware
of it.

What to do

There are many things that can be
done to make finding the right replace-
ment component easier. The most ob-
vious is to obtain copies of every cross
reference that exists and become fam-
iliar with them so that when a part is
needed it can be identified. Some of
the cross references are available free
from manufacturers through distribu-
tors, and some cost a pretty good
chunk of change. If atechnician adds
up all the long distance calls, and all
the time spent on the phone, to say
nothing of the toll charges for those
long distance calls, any cost for cross
references might be found to be mon-
ey well spent.

Talk to a good distributor

Whether you’ve identified the re-
placement component needed to com-
plete servicing of a product through
your own research, or if you’ve come
up with a blank, obtaining a part from
the distributor is your next step. Just
as with any supplier, distributors are
not all equal in their commitment or
ability to solve your problem.

The advertisers who are represented
in this special advertising supplement
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Choosing a replacement
arts supplier

have taken this opportunity to tell you
a little more about themselves than they
canin just an ad. The want the service
centers to be aware of what kind of fa-
cilities they have, what kinds of people
work for the company, the efforts they
are making at customer satisfaction,
and how to contact them when you
need a replacement component.
Here are some of the questions we
asked the manufacturers and distrib-
utors to address in their articles:

¢ How many locations do they have?
* How often are they able to fill orders
from stock?

e What payment options do they
offer- open order account, credit
card?

* How soon after receipt of an order
do they ship?

¢ Do they have a toll free number?
e What ordering options do they
offer?

e What is their return policy

* Do they offer a warranty?

e Is there a minimum order amount?
®* What shipping options do they
offer?

® What special services do they offer?
® Do they have aresearch department
to help technicians find a specific part?

When you’re searching for a re-
placement part supplier you can count
on for convenience and service, keep
some of those questions in mind. Just
finding someone who stocks the part
isn’t the only consideration. If you
have to wait until you fill a large min-
imum order amount before you order,
or if you have to wait weeks for the
part to arrive, you’re stuck with a
defective TV and probably an irate
customer. The impulse to order from
the first name in the book might be
high, but take the time to ask some
questions. It could save time, money
and aggravation. The following sec-
tion will give you a good head start in
answering some of those questions.ll
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MCM Electronics is a company of
dedicated people committed to offer-
ing only the best electronic parts,
components and service to the cus-
tomer.

Because needs in the electronic in-
dustry are constantly changing, MCM
Electronics continually and thorough-
ly researches the market and reacts to
the changing demands. And MCM is
constantly in touch with national and
international manufacturers to bring
both commonly used and the hard-to-
find products to its customers. In fact,
two full-sized catalogs are mailed
eachyearandthelastissueintroduc-
ed more than 1500 new items. MCM is
a full-line distributor for RCA/GE
replacement parts and an exclusive
distributor for MultiTech/DynaTech.
We also carry other brand names in-
cluding: Chemtronics, Fluke, Pana-
vise, Sams, Photofacts, Weller,
Xcelite and many more.

MITSUBISHI
W ELECTRIC

BOSEKE

MCM Electronics

MCM Electronics

650 Congress Park Dr.
Centerville, OH 45459-4072

800-543-4330

FAX: 513-434-6959

Sales flyers are mailed regularly
which feature specially priced prod-
ucts. These flyers keep the customers
continually informed of new items
that are being added.

The Sales Department has been
thoroughly trained to answerall calls
on the toll-free lines promptly and ef-
ficiently. These representatives are
professionals who can provide im-
mediate information on stock availa-
bility and pricing. They are available
Monday through Friday, 7:00 a.m. to
8:00 p.m. EST, and Saturday 9:00 a.m.
t06:00 p.m. EST. Orders can be placed
after hours with a national toll-free
number, ensuring service 24 hours a
day, seven days a week. Also, MCM
has highly trained electronic techni-
cians available to answerthe custom-
ers product questions. With a sepa-
rate toll-free “Tech Line” customers
can receive prompt answers to their

SPECIAL ADVERTISING SUPPLEMENT

Coblematic E ByIvEscr EPC pioneer®

LOUDSPEAKERS

“Iri-Spec:

an B

questions by calling 1-800-824-TECH.

The company’s Distribution Center
houses an enormous inventory of
parts and components. Every orderis
pulled and double-checked to strive
for timely and error-free shipment.
Because more than 17,000 of the
items in the catalog are stocked and
ready for shipment, orders are
shipped within 24 hours.

MCM offers a broad range of ship-
ping options. Customers can estab-
lish Net 30 accounts or have their
orders shipped COD, charged to Mas-
terCard or Visa, prepaid or picked up
at the Distribution Center’s will Call
area. Thereis a $20 minimum order for
COD, checks and open accounts, and
a $25 minimum for MasterCard and
Visa orders.

Formore information and a free cat-
alog, call 1-800-543-4330, in Dayton,
OH call 513-434-0031. ]

JENSEN" vioier @ULTIMATE

S . .
PsC We Can’t Help Mentioning
3 4.0 A Few Names
'HER Although name-dropping is usually frowned upon,
- we'll risk it so you'll know the kind of company we
.KPR[L‘ISI keep...and that you can get almost any part vou could
ever want from our huge MCM Catalog. Chcose from
snm more than 17,000 items, most of them stocked and
ready to ship within 24 hours!
Talk to friendly, knowledgeable === =
scommag sales reps, get technical help
when you need it and enjoy MCM
y convenient, TOLL-FREE order- ;
arts ing. All GREAT reasons why you ELECTRONICS
should be keeping company s e e
EV 24 “ith MCM too!
s Call TOLL-FREE,
1-800-543-4330,
SONY | rax 1-513-434-6959 1-800-543-4330

TO ORDER BY FAX BAL 1:513-434-8969

NOW to get your FREE
MCM Electronics Catalog

MCM ELECTRONICS

650 CONGRESS PARK DR
CENTERVILLE. OH 45459-4072

A PREMIER Company

RGA (EVEREADY |

Switchoraft

nGar’

DURACELL
CRAMOLIN®

ISORTIP
_-littelfuse
celite 3 @audio-technica.
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Pl\P I ¥ Matsushita Services Company

50 Meadowland Parkway

Secaucus, NJ 07094
201-348-7589; FAX:201-348-7527

From headquarters in Secaucus, NJ, Matsushita Services Company (MSC)
coordinates aU.S. network of factory servicenters, independent servicenters,
self-servicing dealers, parts and accessory stocks and training sessions.

Matsushita Electric Industrial Com-
pany (MEl) manufacturer of Panason-
ic, Technics and Quasar products, is
the world’s largest manufacturer of
consumer electronic products. MEI
sales worldwide have passed the $46
billion mark. At the heart of this suc-
cess is a tradition of service.

The life blood of Matsushita is a

blend of state-of-the-art products, ac-
curate anticipation of market de-
mands, effective manufacture and
distribution, and a compelling pro-
gram of sales promotion and market-
ing. But the heart of its business is the
quality of service it renders to each
customer.

That’s why Matsushita Services

Company (MSC) was established to
meet the service and parts needs of
customers. These customers include
Matsushita authorized servicenters,
authorized replacement parts distrib-
utors, the nationwide network of
Panasonic, Technics and Quasar deal-
ers, and the many millions of Ameri-
cans who purchase Matsushita prod-
ucts each year.

The total commitment to service
quality at MSC is evident everywhere.
It is the philosophy that guides every
personinthe organization. Evenif an
employee doesn’t deal directly with
one of the customer groups, the goal
of everyone is to provide excellent ser-
vice so that customers receive maxi-
mum satisfaction of their service
needs. The MSC service organization
is Matsushita’s way of saying to cus-
tomers, “Thanks for your business
and we hope you will select a Pana-
sonic, Technics or Quasar product
again.”

Tomeet its service commitment in
North America, MSC has asupport op-
eration second to none in the con-
sumerelectronicsindustry. A staff of
900 trained men and women provide
awide range of services to customers.
Twentyfour MSC factory servicenters
(FSCs) are strategically located
throughout the country. Technicians
in each FSC are well-trained in diag-
nosing and correcting malfunctionsin
sophisticated electronic products. In-
dependent authorized servicenters
and self-servicing dealers, backed by
a factory training and a comprehen-
sive stock of original equipment
replacement parts,complete the net-
work that makes service easily avail-
able toowners of Panasonic, Quasar
and Technics.

_—— SPECIAL ADVERTISING SUPPLEMEN T s s—
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Twenty-four MSC factory servicenters (FSCs) are
strategically located throughout the country.

Distributors of:
Panasonic Technics

Factory servicenters at convenient locations Owners of Panasonic, Quasar and Technic Trained parts and service personnel provide

throughout the United States provide repalr products are never far from factory-trained a telephone link to customers seeking prod-
services and replacement parts. service technicians. uct and service information.

The MSC Parts-Link computer system quickly Highly trained technicians use sophisticated In thousands of service departments, serv-
locates the nearest source of original equip- instrumentation to speed and improve the ice procedures developed by MSC speed
ment parts needed to service products. quality of customer service. product repair.

— = SPECIAL ADVERTISING S U P P L E M E N T —



DELIVERY IS THE MOST IMPORTANT
FUNGTION OF A PARTS DISTRIBUTOR.
BUT IT'S NOT ENOU

MATSUSHITA AUTHORIZED PARTS-LINK . DISTRIBUTORS. BECAUSE IT PAYS TO BE SURE.

Some distributors are quick to prémise fast-delivery'of replace= replacement parts to other Matsushita built products so that you
ment electronic parts. But they may'notalways be the right parts. can retain the high quality and reliability of Matsushita’s design.
That's never a problem when you putyour trust in a Matsushita Au- THE DIFFERENCE BETWEEN A PROMISE KEPT, AND A
thorized PARTS-LINK™ Distributor — your best source for Panasonic, PROMISE BROKEN.

Technics and Quasar original replacement parts. For basic stocking, Your Matsushita Authorized PARTS-LINK™ Distributor isn't

each distributor maintains over 1,000 of the most
demanded part numbers for off-the-shelf
delivery. Even if the part you need isn’t so
common, your Matsushita distributor is tied
into our exclusive PARTS-LINK™ network
tracking over 385,000 part numbers, so that
we can locate the part you need, lock in the
order, and deliver it— if overnight delivery is
requested to your doorstep within 24 hours.
They can even cross-reference these original

authorized by accident; each has met (and
continues to meet) stringent requirements to
By ensure fast, courteous and responsive ser-
vice backed by Matsushita’s replacement
parts warranty.

ihe right part at the right time from the
right source. For the name and location of
your Matsushita Authorized PARTS-LINK™

. B Distributor — see our listings at right.

DIST RIBUTOR I YOUR SOURCE OF CONFIDENCE.

AR USHIN .
SLLUICES CULALY




MATSUSHITA

AUTHORIZED REPLACEMENT PARTS DISTRIBUTORS

Panasonic’

ARIZONA
Arizona Wholesale Supply Co (C/M) 2020 E. University
Dr., Phoenix 85034 » 602-258-7901 « FAX 602-258-0800

Electronic Parts Co. (C/V/M) e 3059 W. Indian School Rd.,
Phoenix 85017 » 602-277-7281 ¢ FAX 602-279-4429

CALIFORNIA

Andrews Electronics (C/V/M/A) » 25158 Avenue Stanford,
Valencia 91355 ¢ 800-289-0300 ¢ FAX 800-289-0301

Audio Video Parts, Inc. (C/V/M/A) ¢ 1071 South La Brea
Ave., Los Angeles 90019 » 213-933-8141 « FAX 213-933-7008

Cass Electronics (C/V/M/A) » 801 Seventh Ave., Oakland
94606 * 510-839-2277 « FAX 510-465-5927

Chuck Hurley Electronics (C/M/A) e 2557 Albatross Way,
Sacramento 95815 e 916-927-5891 or 800-655-4004  FAX
916-927-5956

E and K Parts, Inc. (C/V/M/A) » 2115 Westwood Blvd., Los
Angeles 90025 » 310-475-6848 » FAX 310-474-0846

Pacitic Coast Parts (C/V/M/A) » 15024 Statf Court, Gardena
92048 e 310-515-0207 » FAX 800-782-5747

Star for Parts (V) » 12930 E. Sunnyside Place, Santa Fe
Springs 90670 e 800-525-6046

Blakeman Wholesale/Tacony (V) ¢ 14281 Franklin Ave., Tustin

92680 » 714-544-0446 » FAX 714-544-0792

Wholesale Vacuum (V) » 5811 Rose Ave., Long Beach 90813
© 310-428-6411

COLORADO

Denver Walker Wintronics (C/M) e 1001 W. Arizona Ave.,
Denver, 80223 ¢ 303-744-9505 « FAX 303-777-9357

Star for Parts (V) » 2350 Arapahoe St., Denver 80205 o
303-296-2117 « FAX 303-296-2120

CONNECTICUT

Signal Electronics Supply, Inc. (C/M/A) 589 New Park

Ave., West Hartford 06110 » 203-233-8551 e FAX 203-233-8554

FLORIDA

Herman Electronics (C/V/M/A) » 1365 N.W. 23rd St., Miami
33142  305-634-6591 » FAX 305-634-6247

Layco, inc. (C'V/M/A) » 501 South Maln St., Crestview 32536
* 904-682-0321 ¢ FAX 904-682-8820

Vance Baldwin (C/A/M) 2207 S. Andrews Ave., Fort
Lauderdale 33316 e 305-523-3461 « FAX 305-523-3464
Vance Baldwin (C/M/A) « 1801 NE 2nd Ave., Miam| 33132

© 305-379-4794 » FAX 305-373-8855

Vance Baldwin (C/V/M/A) ¢ 1007 N. Himes Ave., Tampa
33607 e 800-443-2606 » FAX 813-870-1088

Vance Baldwin (C/V/M) e 500 Clematis St., West Paim
Beach 33401 ¢ 407-832-5671 « FAX 407-833-8191

GEORGIA
Buckeye Vacuum Cleaner (V) e 2870 Plant Atkinson Rd.,
Smyrna 30080 » 404-351-7300 » FAX 404-351-7307

Wholesale Industrial (C'M/A) e 5925 Peachtree Corners
East, Norcross 30071 e 404-447-8436 « FAX 404-447-1078

HAWAII
Panasonic Hawall, Inc. (C/V/M) e 99859 Iwaiwa St.,
PO Box 774, AIEA, HI 96701 » 808-488-1996

ILLINOIS

B-B & W, inc. (C/V/M) e 2137 S. Euclid Ave., Berwyn 60402

® 708-749-1710 @ FAX 708-749-0325

Hesco, Inc. (V) ¢ 6633 North Milwaukee Ave., Niles 60648

® 708-647-6700 ® FAX 708-647-0534

Joseph Electronics, Inc. (C/M'A) 8830 N. Milwaukee Ave.,
Niles 60648 ¢ 708-297-4208  FAX 708-297-6923

Union Electronic Dist. (C/V/M/A) » 16012 S. Cottage Grove,
South Holland 60473 ¢ 708-333-4100 » FAX 708-339-2777

INDIANA
Electronic Service Parts (C/V/M) 2901 E. Washington St.,
Indianapoiis 46201  317-269-1527 e FAX 800-899-1220

Technics”

IOWA

Jones Distributing Co. (C/V/M/A) » 2650 Bridgeport Dr.,
Sloux City 51111 e 712-277-8600 ¢ FAX 712-252-5645

KANSAS

G & A Distributors, Inc. (C/V/M/A) ¢ 635 N. Hydraulic St.,
Wichita 67214 ¢ 316-262-3707 ¢ FAX 316-262-6494
Manhattan Electronics, Inc. (C/V/M) ¢ 9086 Bond St.,
QOverland Park, 66214 » 913-888-1115 or 800-821-3114 ¢ FAX
800-255-6239

KENTUCKY
Major Distributing Company (C/M/A) » 449 S_ 16th St.,
Paducah 42003 ¢ 502-443-5345 ¢ FAX 502-444-6237

MARYLAND
Fairway Electronics (C/V/M) 3040 Waterview Drive,
Baltimore 21230  410-576-8555 e FAX 800-955-2119

Fairway Electronics (C/V/M/A) » 4210 Howard Ave.,
Kensington 20895 e 301-564-1440 « FAX 800-955-1358

Tritronics, Inc. (C/V/M/A) » 1306 Continental Dr., Abingdon
21009-2334 © 410-676-7300 ¢ FAX 410-676-7658

MASSACHUSETTS

MIL Electronics (C/V/M/A) ® 1500 Main St., Waltham 02154
©617-891-6730 » FAX 617-891-6733

Signal Electronics Supply, INC. (C) e 484 Worthington St.,
Springfield 01105 e 413-739-3893 ¢ FAX 203-233-8554

Tee Vee Supply Co. (C/V/M/A) ¢ 407 R Mystic Avenue,

PO. Box 649, Medford 02155 ¢ 617-395-9440

FAX 617-391-8020

MICHIGAN

G.M. Popkey Co. (C'V/M/A) e 5000 W. Greenbrooke Dr. S.E.,
Grand Rapids 49512 e 616-698-2390 or 800-444-3920

¢ FAX 616-698-0794

Remcor Electronics (C/V/M/A) 10670 Nine Mile Rd.,
Oak Park 48237 ¢ 313-541-5666 ® FAX 313-398-1016

MINNESOTA
Ness Electronics, Inc. (C/V/M/A) ¢ 441 Stinson Bivd. NE,
Minneapolis 55413 & 612-623-9505 e FAX 612-623-9540

Mid America Vacuum Cleaner Supply Co. (V) ¢
666 University Ave., St. Paul 55104  612-222-0763
* FAX 612-224-2674

MISSOURI
Cititronix, Inc. (C/V/M/A) ¢ 1641 Dielman Rd., St. Louis
63132 » 314-427-3420 » FAX 314-427-3360

Tacony Corp. (V) ¢ 1760 Gilsinn Lane, Fenton 63026
314-349-3000 ¢ FAX 314-349-2333

NEW YORK

Daie Electronics (C/V/M/A) ¢ 7 E. 20th St., New York City
10003 e 212-475-1124  FAX 212-475-1963

Green Tele-Radio Dist. (C/M/A) @ 84-00 73rd Avenue,
Glendale 11385 e 718-821-1114 ¢ FAX 718-821-3987

GMB Sales (C/V/M/A) » 140 N. Belle Mead, Setauket 11733 »
516-689-3400 or 800-874-1765 e FAX 800-635-0596

Mill Electronic Supply (C/V/MW/A) e 2026 McDonald Ave.,
Brooklyn 11223 e 718-336-4575 « FAX 718-627-4023

Panson Electronics (C'V/M/A) ¢ 268 Norman Avenue,
Greenpoint 11222 e 718-383-3400 « FAX 718-383-2425
Radio Equipment Corp. (C/A) ¢ 196 Vulcan St., Buffalo
14207 o 716-874-2690 » FAX 716-874-2698

Star for Parts (V) « 250 Rabro Drive East, Hauppauge
11788-0255 » 800-525-6046 ® FAX 516-348-7160

OHIO
Fox International, tnc. (C/VM/A) e 23600 Aurora Rd.,
Bedford Heights 44146 e 216-439-8500  FAX 800-445-7991

Nirav Corporation (A) e 27243 Wolff Rd., Bay Village 44140
« 216-835-8130 or 800-982-8273 « FAX 216-835-3122

OQuasar’

OREGON
Diversified Parts (C/V/M A) ® 2104 S E. 9th Ave., Portiand
97214  800-338-6342 « FAX 800-962-0602

Northwest Wholesale (V) ® 426 NE Davis St., Portland 97232
© 503-232-7114 or 800-234-8227 ¢ FAX 503-232-7115

The Moore Co. (C/V/M) ¢ 333 SE 2nd, Portland 97214 ¢
503-731-0100 or 452-0500 » FAX 503-731-0105

PENNSYLVANIA
CRS Electronics (C/M) ¢ 818 Brownsville Rd., Pittsburgh
15210 ¢ 412-431-7700 » FAX 412-431-5666

S.E.l. Electronics, Inc. (C/V/M/A) » 2520 N. Broad St.,
Philadelphia 19132 e 215-223-9400 « FAX 215-223-9423

Steel City Vacuum Co., Inc. (V) ¢ 919 Penn Ave., Pittsburgh
15221 e 412-731-0300 or 800-822-1199 ¢ FAX 412-731-3205

RHODE ISLAND

Jabbour Electronics (C/V/M/A) ® 345 Fountain St., Exit 30,
Route 95 No., Pawtucket 02860 & 401-727-3370

o FAX 401-727-3374

SOUTH CAROLINA
Wholesale Industrial (C/V/M) 515 E. Bay St.. Charleston
29403 » 803-722-2634 « FAX 803-723-8182

TENNESSEE
Mills Morris Co. (C/V/M/A) ® 677 Phelan Ave., Memphis
38101 « 301-774-9810 or 800-284-4984 » FAX 901-946-5603

Shields Electronics Supply, Inc. (C/V/M/A) 4722
Middlebrook Pike, Knoxville 37921 ¢ §15-588-2421 «
FAX 615-588-3431

TEXAS

Electronic Component (C'V/IM/A) ¢ 2401 Bissonnet,
Houston 77005 e 713-525-3290 or 800-531-3224 « FAX
713-528-1046

Fox International (C/V/M) e 752 So. Sherman, Richardson
75081 ¢ 214-231-1826 * FAX 214-231-0177

Interstate Electric Co. (C/V/M/A) ¢ 11292 Leo Lane, Dallas
75229 » 214-247-1567 or 800-527-4029 ¢ FAX 214-247-2137

M-Tronics (C/V/M/A) » 3201 West Ave., San Antonio 78213
® 512-340-4069 » FAX 512-340-4569

Sherman Electronics (C'V/M) ¢ 1701 Morgan Ave., Corpus
Christi 78404 ¢ 512-888-9454 « FAX 512-888-4942

VCP international Inc. (V) 2285 Merritt Dr., Garland
75040 @ 214-271-7474 o FAX 214-278-5981

VIRGINIA

Avec Electronics Corp. (C/M) e 711 Granby St., Norfolk
23510 ¢ 804-627-3502  FAX 804-627-1710

Avec Electronics Corp. (C/M) ® 2002 Staples Mill Rd.,
Richmond 23230 ¢ 804-359-6071 « FAX 804-359-5609

Avec Electronics Corp. (C'M) ¢ 2009 Williamson Rd.,
Roanoke 24012 e 703-344-6288 « FAX 703-344-0081

Fairway Electronics, Inc. (C/V/M) » 2304 Chamberiayne
Ave., Richmond 23222 e 804-321-7255  FAX 800-955-7043

WISCONSIN
G.M. Popkey Company (C/V/M/A) » 2035 Larsen Ave.,
Green Bay 54307-2237 e 414-497-0400  FAX 414-497-4894

G.M. Popkey Company (C/V/M/A) e 2355 So. Calhoun Rd.,
New Berlin 53151 & 414-786-5887 & FAX 414-786-9031

CODING:

(C)...Consumer Electronic Parts
(V)...Vacuum Parts

(M)...Major Appliance Parts
(A)...Accessories

(as of 6/19/92)

Matsushita Services Company, 50 Meadowland Parkway, Secaucus, NJ 07094



REPLACEMENT
PARTS
SHOWCASE|

Russell Industries has supplied top
quality replacement components into
the electronics distribution market for
over 25 years.

Current product categories include
antennas, solderless terminals, heat
shrinkable tubing, rubber bumpers,
and grommets, flyback transformers,
fuses (through their Senecadivision)
and VCR repair parts including belts
and idler wheels (through their EVG
division).

All products are marketed by a net-
work of over 1500 recognized distrib-
utors throughout the entire continen-
tal United States and Alaska and
Hawaii.

Russell Industries is famous for
their policy of “same day shipping and
no back orders.” Their knowledgeable

| The Industry;s.
~ Most Complete Line

and courteous customer service de-
partment is ready to assist in any
situation from taking orders to locat-
ing and cross referencing difficult
hard to find parts.

Cataloging and literature are ahigh
priority at Russell. Constant updates
are published to reflect on current
trends in the industry. All catalogs are
available on a no charge basis.

Russell has maintained efficient
operations through continual innova-
tion. One of the first companies in
America to utilize a toll-free (800)
number (in use since 1972) they have
recently added a toll-free (800) fax
number to improve customer com-
munications.

Existing product lines are periodi-
cally reviewed to guarantee that new

SPECIAL ADVERTISING SUPPLEMENT

Russell Industries, Inc.

3000 Lawson Blvd
Oceanside, NY 11572
516-536-5000

FAX: 516-764-5747

items are being added as necessary.
Entire new product categories are fre-
quently introduced in order to allow
customers ‘“one stop shopping.”
The latest product category to be in-
troduced is Russell’s full line of
replacement flyback transformers for
television. As with all other Russell
merchandise, the quality of the trans-
formers has been stringently tested.
Over 100 types are now available to
replace almost any requirement. Look
for computer monitor flybacks to be
introduced in the near future.
Family owned and operated. Rus-
sell Industries is firmly committed to
the electronics servicing business.
RussellIndustries will continue toin-
vest and innovate in order to provide
the best products and services avail-
able in the industry. u

i of Flyback Transformers.

|
|
|

| l

7

UL Approved Fuses
forall VCR's

Exact Replacment Tires

The Industry’s

Most Complete Line
of VCR Replacement Parts.

* Wheels & Belts - Idler Wheels & Assemblies - idler Tires « Pinch Rolilers

Highest Quality
Pinch Rollers

Complete Line
of Tension Bands

OEM Equivalent
Quality

Exact Replacement Belts
for all VCR Modes

tor all Idler Wheels

QOver 100 Types — All Available from Stock
Same Day Delivery - Call lor Catalog
Call for the Distributor Nearest You
{

@ A DWISION OF
| russell |industries, inc.

Suppliers of High Quality Electronic Components for Over 30 Years
3000 LAWSON BLVD. - OCEANSIDE. NEW YORK 11572  516-536-5000 « 800-645-2202 + FAX 516-764.5747

Over 500 Types - All Available from Stock
Same Day Delivery - Call for Catalog
Call for the Distributor Nearest You

industries, inc.

Suppliers of High Quality Electronic Components lor Over 30 Years

3000 LAWSON BLVD. - OCEANSIDE. NEW YORK 11572 - 516-536-5000 - 800-645-2202 - FAX 516-764-5747
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It was 1950 when Andrew Futchik
opened a small branch operation for
a radio supply distributor. Not long
aftertheyoung firm had become quite
successful in its surrounding area.
Soon “Andy"” would move the com-
pany tolarger facilities now underits
own name: “Andrews.”

Although the company was able to
earn a solid reputation early on, we
have neverrested on past accomplish-
ments. Andrews Electronics has
maintained and improved upon the
basic concepts that Andrew Futchnik
pioneered many years ago. The suc-
cess of the company was built on
these principles:

* an inventory-control system thatin-
sures fast, efficient, accurate mer-
chandise delivery

* specialization in O.E.M. replace-
ment parts

* a constantly updated cross-refer-
ence system

¢ establishment of a good relation-
ship with suppliers by stocking each
line broadly as well as in depth.

Andrews Electronics is able to pro-
vide avariety of support services as a
result of the company’s commitment
to those basic principles. We can au-
tomatically generate backorder re-
ports showing ETAs and send them bi-
weekly. We offer easily obtainable fac-
tory service literature, usually right
from our stock. We are able to perform
parts research quickly, because in
most cases our computerized refer-
encing system allows us to find what
you need instantly. We don’t charge
extraforourexpert handling and pack-
aging. We regularly send out flyers
that feature money savings buys, or
promotions that anyone can benefit
from.

Services such as this that will make
it easier foryou to obtain and control
parts are naturally very important to
us, but one feature that sets us apart
from the rest is that we have the part
you need when you need them.

Stocking the right parts is really
what Andrews is all about. In fact, we
are so committed to having parts in
stock that in late 1988 we ran out of
warehouse space. That’s when we
moved into out present location in

Andrews Electronics

P.O. Box 914

Santa Clarita, CA 91380
805-257-7700

FAX: 805-295-5162

Santa Clarita, with over an acre of total
floor space. And you may be assured
that we are not letting any of that
space go to waste. Our average fill rate
manages to stay steady at over 90%.

If you have not given us a try yet,
please do. You can call or fax an order

order personnel are all busy, orif you
call during off hours, our sophisticat-
ed telephone answering system will
make sure that we don’t miss your
call. Ourregular office hours are 8:30
a.m. to 5:00 p.m., Pacific Standard
Time. We are closed for lunch be-

7 days a week, 24 hours a day. If our tween 12:00 and 12:30 p.m.

SPECIAL ADVERTISING SUPPLEMEN T oo——

When your reputation is at stake . . .
for professional results . . .
rely on ORIGINAL replacement parts.

Cramsone *C som >+
* x
T
C_aussar >

* eeneratmEcTRIC D K

é

*

BLAUPUNKT

*

OPTONICA

For Original Parts. Accessories and Service Literature

rely on your Professional Distributor,
rely on ready availability from

e
A electronics
s P.O Box 914 Santa Clarita. CA 91380-9014

INQUIRIES: 805-257-7700 or FAX 805-295-5162

(We have reputations to uphold, YOURS, and OURS.)

Dial our 24-Hour Orderdesk:
Phone: 800-289-0300
FAX: 800-289-0301
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Since its introduction in 1966, the
ECG® brand name of solid state de-
vices has been synonymous with
outstanding quality, keeping Philips
ECG positioned as the nation’s lead-
ing replacement semiconductor sup-
plier. Our concept of universal re-
placement has enabled us to estab-
lish aselect range of components and
parts that replaces more industry part
numbers than other lines. This means
distributors and repair facilities can
enjoy the benefits of stocking fewer
devices yet providing extensive re-
placement parts coverage, thus realiz-
ing a substantial savings.

Geared toward the needs of the
commercial, industrial/MRO, compu-
ter, home entertainment and com-
munications markets, Philips ECG of-
fers the widest range of universal re-

Philips ECG

1025 Westminster Drive
Williamsport, PA 17701
800-526-9354

placement semiconductors available,
including transistors, integrated cir-
cuits, SCRs, TRIACs, rectifiers, di-
odes, optoelectronic devices, and
others. The current ECG Semiconduc-
tors Master Replacement Guide (15th
Edition) cross references over 262,000
industry part numbers to their equiv-
alent ECG replacements and addition-
ally features data for about 4,000 total
ECG devices.

Also now offered is an exclusive
new floppy disk version of the same
semiconductors cross reference sec-
tion contained in the current ECG
Master Guide. Called the “ECG Semi-
conductors INSTANT CROSS™ Mas-
ter Guide”, the software enables us-
erstoinstantly access the full replace-
ment semiconductors base of over
262,000 industry numbers on their per-

sonal computers. The program dis-
plays the best ECG device replace-
ment, description, case style and a
reference to any note that applies. IN-
STANT CROSS software runson IBM
PCs and compatibles having MS-DOS,
640K RAM, harddriveand 31/2or51/4
-inch floppy disk drive. Several ver-
sions are available to support 360K/
1.2M and 720K/1.44M disk drives.

Among the some 20 product lines
offered by Philips ECG is the most
comprehensive family of replacement
electromechanical and solid state
relays and accessories on the market
together with abrand new productline
catalog, which cross references over
39,500 industry part numbers and 177
different brands to 538 ECG types (71
ECG styles). [ ]

| INSTANT CROSS™

MASTER GUIODE

Philips ECG offers breadth and depth of product lines, a
responsive literature support program and extensive indus-
try part number cross reference guides to its customers.

ECG Instant Cross™ software instantly gives ECG semi-
conductor replacement devices for over 262,000 industry
part numbers plus related information.

S P ECIAL ADVERTISING S U P P L I M [ N T
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Industrg est
Semiconductor Cross
Reference—Now On Disks!

New INSTANT CROSS™ software gives ECG®
replacement, description, case style, special notes
instantly. Over 262,000 industry numbers and 4,000
ECG semiconductors. For 1BM-PCs and compatibles
with MS-DOS, 640K RAM, hard drive and disk drive.

At900 Philips ECG The |

distributor locations Smaﬂw

or call 18005269354.  Choice -
Philips ECG

PHILIPS
<

New ECG Semis
Master Guide Marks

Silver Anniversary.
it =t "“r’“
B
J"!m
‘.@ﬂﬁ =

PHILIPS

From the pioneer and leader in universal replace-
ment semis, 300 new products, 21,000 more crosses.
Easy cross-referencing of 4,000 ECG devices to
262,000 industrial and entertainment part numbers.

At 900 Philips ECG The
distributor locations Smartw
or call 18005269354. Choice

Philips ECG ,

’Zé: PHILIPS
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ECG Flyback Transformers
Fit 39 TV/Monitor Brands.

>
p

Eg T _r
% s e

Direct replacements for color and monochrome
television and computer monitors — 83 ECG types
cross to 200 manufacturer’s part numbers. Ask for
our catlogfcross-reference

at 900 Philips ECG The
distributor locationsor ~ SMart w
call 1800-5269354. Choice

Philips ECG

PHILIPS

]
3

45 ECG’ Ni-Cad Batteries
Fit Camcorders, Cordless
Phones And More.

Rechargeable replacement batteries and packs for
cordless phones and camcorders cover 99 brands,
1,000 part numbers. Power for memory backup,
radio-controlled model vehicles, too. Ask for
caulog. At900 Philips ECG

distributor locationsor ~ Smart

call 1-800-526-9354. Choice ¥ ¢

Philips ECG

%‘ PHILIPS
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[N C & S Sales

PARTS

1245 Rosewood Dr.
Deerfield, ILL 60015

800-292-7711
708-520-0085

C & S Sales is amajor distributorof high
quality test instruments and electronic
educational equipment. The company cur-
rently carries such name brands as: Hitachi
oscilloscopes, Fluke multimeters, Stand-
ard amateur radio equipment, Beckman
multimeters, Elenco test equipment and

——— SPECIAL ADVERTISING SUPPLEMEN T e—

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

48 HOUR
SHIPPING

educational equipment, MOVIT robotics
kits, and many other popular brands.

C & S Sales is a master distributor for
Elenco, Hitachi,Standard, and MOVIT. This
means that C & S Sales sells to other dis-
tributors as well as end users. In this way
one is assured that C & S Sales will have

TO ORDER
CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

Hitachi RSO Serles

HITACHI COMPACT SERIES SCOPES

(Ponable Real-time Dignal Storage Oscitlioscopes)
VC-6023 - 20MHZ. 20MS/s $1.695
VC-6024 - 50MHZ. 20MS/s $1.995
VC-6025 - S0MH2, 20MS/s $2.19%
VC-6045 - 100MH2. 40MS/s Call
VC-6145 - 100MHz, 100MS/s Call
RSO's rom Miach teature roll mode, averaging, save
memory, smoothing. interpolation, pretrggenng, Cursor
measurements These scopes enable mote accurate,
simplier observanon of Complex wavelorms, in addrion to
Such funchions as hardcopy via & plonier intertace and
wavetorm transter via the RS.232C imenace Enjpoy the
comion of analog and the power fo digital

SPECIAL BUY
V-212 - 20MHz Scope  $409

Hitochi Portoble Scopes
DC to $0MHz, 2-Chonnel, DC offset func-
tion. Alternate mognifier function
V-525 - CRT Readout, Cursor Meas. $995
V-523 - Delayed Sweep ______ $975
V-§22 - BasicModel______ $B7S
V-422 - 40OMHz __ $775
V-223 - 20MHz delaysd sweep ____ $695
V=222 - 20MHz deluxe $625

Ths senes provices many new funchons such as CRT
Readout. Cufsor measurements (V-1085/1065A665A), Fre
quency Cir. (V-1085), Sweeptime Autoranging Delayed
sweep and Tnpoer Lock using & 6-inch CRT.You aon tee!
the COTpACctness I 1erms Of DeFADIMANCS and OpPerabon
V-660 - 60MHz, Dual Trace $1.149
V-665A - 60MHz. DT, w/cursor $1,345
V-1060 - 100MHz, Dual Trace $1,395
V-1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, wicursor $1.995
V-1100A - 100MHz, Quad Trace $2.195
V-115C - 150MHz. Quad Trace _ $2.695

Elenco 40MHz Dual Trace

the products you need at the lowest possi-
ble prices available.

C & S Sales has been servicing the in-
dustry since 1984. Its friendly and knowl-
edgeable sales staff is committed to offer-
ing the highest quality test equipment at
the guaranteed lowest prices.

The company publishes a free 32-page
catalog listing thousands of items. Their
25,000 square foot warehouse assures that
these items are readily available for im-
mediate delivery.

The company prides itself on being the
most price competitive distributorin the in-
dustry. Its huge inventory capability and
large sales staff assures one will get the
best possible service. Since they are able
to buy in volume they are able to pass these
savings on to their customers. Their mot-
to is “We will not be undersold” and this
is true. They guarantee to not meet, but
beat any authorized distributor’s price on
any products they sell. Call them and see
for yourself.

The sales/customer service department
has been thoroughly trained to answer all
calls promptly and efficiently. These
representatives are professionals who can
provide immediate information on stock
avaitability and pricing. They are available
8a.m. to 9 p.m.(CST) Monday through Fri-
day and 9 a.m. to 6 p.m. (CST) Saturday.

25MHz Elenco Oscilloscope
$349 I “oown 3495
5-1325 OMHz Digital Storage Oscilloscope

| S-1340
! *DualTrace |, Anajog/Digital Scope |  High uminance 6~ CRT
+ ImV Sensiivity |« 2K word per channel memory  DS203 « tmV Sensitivity
«6" CRT | 10MS/s sampling rate 1 » 10KV Acceleration Vonage
» ! » X-¥Y Operation |® State-ol art technology $ 775 1

(3 g ® 9ns Rise Time
* TV Sync |®Includes probes * X-Y Operation
+(2) 1x, 10x Probes included [3"1360 60MHz Delay Sweep $775 | » Includes (2) 1x, 10x Probes
AR scopes nclude probes, schematics, operators manual and 3 year {2 yrs tor Elenco scopes) world wide warranty on parts & labor. Many accessores available for all Htach:
scopes Call or write for compiete specications on these and many other fine oscilloscopes 1x, 10x Scope Probes: P-1 65MHZ $17.95, P-2 100MHz $21.95

Orders can also be mailed or faxed to us.
Our fax machine operates 24 hours a day,
seven days a week. Technical questions
about a particular product can be answered
by C & S Sales highly trained electronics
technicians, who are available to provide
the answers customers need.

Even though most orders are shipped by
UPS ground service, C & S Sales offers a
broad range of shipping options for a
nominal charge. Some of these include
UPS overnight service, UPS two day ser-
vice, US Mail, Federal Express, ortruck.C
& S Sales has the capability to ship by
whatever method the customer prefers.

C & S sales offers a wide range of pay-
ment methods. These include: VISA,
Mastercard, money orders, cashiers check,
certified check, company check, personal
checks, or COD. COD orders are only ac-
ceptable if shipped by UPS or Federal Ex-
press and only to addresses in the Con-
tinental U.S. They accept cash, certified
check,company checks,or money orders
only for COD orders. There is a small addi-
tional charge for COD orders. Businesses,
schools, or government agencies can app-
ly forcredit terms: Net 30 days. There is no
service charge for credit card orders.
Foreign customers may pay by credit card,
prepayment, wire transfer, or letter of
credit. All payments must be in US dollars.

C &S Sales knows that there are certain
risks involved in mail-ordering, and that is
why the company guarantees 100% of all
their products for at least 2 years from date
of purchase. They also offera 15day uncon-

ditional money back guarantee. Volume
oigit- Seetion discounts are always available and special
e i saiter discounts are available to educational
& Caek aavercy 1o 100k0s institutions.
e Formore information and a free catatog

" Lo o o1 1 description, call 800-292-7711 or 708-541-
0710. You can also write to us at the above
address or send us a fax at 708-520-0085.

Muttimeter with
=aan | Capocitonce &
— Transisior Testes

RRlaiCapactianceiMeler Digital Multimeter
CM-1550B with
el Inductance &
i $58.95 CTpihanes
9 Ranges.
1p4:20,000u1d $75.00
5% basic accy. LCM.1850
Zerg control wi Case Ten Functions
B85 1" Duplay!

FLUKE MULTIMETERS
Scopemeters (All Models Avoiloble Coll)
Model 93 $1.095 00 70 Series
Modet 95 $1.395.00 Model 70il $65 00
Model 97 $1.695 Model 7711 $145.00
10 Series Model 7911 $169.00
Model 10 $62.95 BO Series
Model 12 $79.95 Model 87

$55 cm-15008
Reads Vois, Ohms
Current, Capacdors,
Transistors and
Drodes / with case.

pood

$289.00

Vldeo Head Tester COMPUTER INTERFACE

HT-200 TRAINER
$44.95
Tolis you o
VHS head
I8 detective
of woin

XK-450

$139.95

Amust tor | Convert your (BM PC/XT or compatiie
VCA work compuler into a trainer

Soldering Station
B + K Temperatura Controlied

TEST SL-30 $99
EQUIPMENT i

Temp A 4
All Modeis Available ’\ .To‘:)F-asrt\)%.F
Call for special price °

Grounded Tip
Quod Power Supply XP-580

5G-250
Finest in the industry

Color Convergence Generator
$89.95

Kit $69.95

10 rock steady patterns.

RF 8 Video output

Overheal Protect

True RMS 4172
Digit Multimeter
M-7007

$135

05% DC Accuracy
1% Resistance
with Freq Counter
Data Mokt

Digital Tripie Power Supply AM/FM Transistor
XP:765 Radio Kit

$289 with Troining Course

CVE 1A

. 020v@ 1A

Ve SA
Fulty reguiatec. Shon crcunt protected
with 2 it control ) separate suppies
XP-660 with Analog Meters $195

Model AM'FM 108

$26.95

14 Transistors o 5 Diodes
Makes a greal school proyect

GF-8016 Function Generotor Function Generator XK-500 Digital / Analog Trainer
with Freq. Counter Blox| Acomplete minilab for buliding, lesting, prototyping analog and digital circults
B #9600 | Elenco’s Dgtalanaog Trainer is specially designed lor school projects, with S butt in powst
{ ] s 2 4 9 supphes Includes a function generator with continously variable, sine, triangular, squate wave
Sine. Square, Tnangie $28.95 | torms ARpower suoplies are reguiated and protected against shorts
Puise, Ramp. .2 10 2MH2 o Power Supplies $149.95 Assembled $119.95 KIt
Freq Counter 1 - 10MH: Provides sine, Iriangie, square
InVE operanor wave trom 1Hz 10 1MHz
GF-8015 without Freq. Meter $179 AM or FM capability

Fully requlated anc short cifcur prolected

8 Vacubie Powsr
® .1254 20VDC @ § Amp
(492510 1SVDC @ 1 Amp)
1250 20V0C @ S Amp
(125 %0 -15VOC @ 1 Amp)
L2VOC O

$149.95 Assembied
$119.95 Kit

Leorn to Build ond Progrorm

Computers with this Kit
Includes: All Parts, Assembly and Lesson Manual

Wide Bond Signol
Generotors ® 20VAC Conter tapped
@ 13VAC w1 Amp
Model - — Analog - Section

MM-8000

able i e
$129.00 ; T3nges iom 11 100RK
: B Fing kequency 20wt
B AmoMude sdkrst
W OC ofiser

$G-%000 $129

RF Freq 100K-450MHz AM Modula

1ion of 1KHZ Vanable RF output
$G-9500 w' Digital Draplay &

150 MMz bulit-in Counter 5249

C&S SALES INC.
1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 » (708) 541-0710

Our
Moro- Master Famer waches you B write it RAMS.
ROMs and fun & BOBS MKRONOGHES!, which Utes
saelar machene language as 1BM PC.

WE WILL NOT BE UNDERSOLD
UPS SHIPPING: 48 STATES 5°

IL RES 7.5% TAX {53 min S10 max)
OTHERS CALL

840 Tig powns Mot t.680)

15 DAY MONEY BACK GUARANTEE
2 YEAR WARRANTY

WRITE FOR FREE CATALOG

e ————— e ————
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Herman Electronics

1365 N.W. 23rd St.
Miami, FL 33142
800-327-8378

Fax: 305-634-6247

Herman Electronics is adiverse, full-line
distributor of everything in electronics.
Over the past 40 years, the company has
acquired many major lines in order to pro-
vide better service to all phases of the elec-
tronics industry.

Herman Electronic’s product base var-
ies from transistors to satellite antenna
systems, including all types of batteries;
audio, video and telephone accessories;
cable; connectors; capacitors; semicon-
ductors; test equipment; speakers; tools,
transformers; line conditioners; relays;
antennas; chemicals; audiotape and
videotape.

The parts department, at the heartof the
business, has several sales represen-
tatlves to serve your needs from 8:30 a.m.
to 5:30 p.m. (EST) Monday through Friday
and from 8:30 a.m. to 12:30 p.m. (EST) Satur-
day. Whether your request is for pricing,
stock availability or research, the com-
pany's toll-free lines and 24 hour fax lines
are readily available to fulfill ali of your re-
quests. Herman Electronics uses a state-

of-the-art parts distribution computer
system, enabling the sales representatives
to provide efficient, effective and profes-
sional service and to assure that the parts
is in stock when you need it.

Herman Electronics is a factory autho-
rized, original replacement parts distribu-
tor for Sony, General Electric, Quasar,
Casio, Samsung, Panasonic, Technics and
RCA, catering to the consumer and indus-
trial parts clientele. Stocking one of the
largest and most comprehensive inven-
tories, the company fills approximately
80% of its orders out of its 15,000 stock-
ing items. All in-stock orders placed before
1 p.m. are shipped same day-guaranteed.

The company has always prided itself on
being flexible and accommodating to its
customers requests. “We realize that there
are many good distributors throughout the
country,” says Jeffrey A. Wolf, Vice Presi-
dent and son of one of the company’s
founders. "It is our job to be better by tak-
ing that extrastepin giving our customers
professional, personalized service. Ourin-

dustry has clearly become predominately
service-oriented; therefore, we are commit-
ted and dedicated to maintaining a stan-
dard of excellence in servicing clientele.”

The company provides several key fringe
benefits that makes it service and custom-
er satisfaction one of the best in the
business. Herman ships all out-of-state
orders UPS second-day at no extracharge
to the customer. Individual computerized
monthly backorder reports are provided
upon request, and the company makes its
toll-free lines available for research re-
quests. Herman basically does whatever it
takes to achieve customer satisfaction.

Herman Electronics also offers several
shipping alternatives, including over-night
service and drop shipments. The company
offers customers many payment options,
including aNet 30 open account(based on
credit approval) MasterCard, Visa,orC.0.D.
The company has no minimum order.

Call Herman Electronics toll-free at
800-327-8378 and see how the company s
constantly working harder to serve you
better.

SPECIAL ADVERTISING SUPPLEMENT

Now, more than ever, the service
ndustry 1S turming to
HERMAN ELEGTRONICS to fultill

ALL their alectrﬂnius‘néeds

Your Factary Authanzed Original Heplacement Parts Source For:

SONY. CASIO Quasar NGA
& SAMSUNG Panasonic’ GENERAL@ELECTRIC Technics

» Two-day delivery at NO additional cost to you

Stocking one of the largest and most comprehensive
consumer and industrial parts and accessory inven-

tories in the nation e Parts ID assistance at your flngemps

» Personal, efficient and experienced sales representa-

All in-stock orders shipped same day if placed before ; A
o BV . tives standing by to serve your every need

1:00 PM EST. Guaranteed!
CALL NOW TOLL FREE and see that at HERMAN ELECTRONICS, your complete satisfaction is PRIORITY 1!

Nation Wide: (800) 327-8378  Fax: (305) 634-6247

1365 N.W. 23rd Street « Miami, Florida 33142
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Premium Parts +
P.O. Box 28

S
I,'X|2 l s Whitewater, Wisconsin 53190

800-558-9572;

m Fax: 414-473-4727

PREMIUM PARTS + Electronics
Company is a leading distributor of
elecronc parts, supplies and informa-
tion. At PREMIUM PARTS + our
customers come firstin everything we
do. The entire PREMIUM PARTS +
staff is dedicated to working hard to
provide all of ourcustomers with high
quality products and the best service
possible to assure their complete
satisfaction.

Our exciting Premium Delivery ser-
vice guarantees that PREMIUM
PARTS + will get your parts delivered
to your door within 48 hours via UPS
2nd Day AirService anywhere in the 48
states forjust a $5.25 charge, regard-
less of its weight*. Formany custom-
ersthisis faster than UPS Ground Ser-
vice. Of course, since UPS does not
make regulardeliveries on weekends,
Thursday orders will be delivered on
Monday, and Friday orders will be
delivered on Tuesday of the following
week. Orwe'll send yourordervia UPS

Overnight Air with a guaranteed noon
delivery anywhere inthe 48 States for
just a$13.50 charge, regardless of its
weight*. For PREMIUM DELIVERY
service just place your order before
3:00 p.m. CST on any week day, and
specify if you want 2nd Day Air or
Overnight Air delivery.

*Note: Plus a $1.75 handling
charge. Excluded from this offer are:
Shipments to Alaska and Hawaii;
Chemicals; Eveready & Camcorder
Batteries; Literature including Tech
Library; and All Back Orders.

PREMIUM PARTS + offers a free
144 page catalog listing over 10,000
popular items available at everyday
low prices and volume discounts. Our
catalogis also the source forthe com-
plete PRB LINE REPLACEMENT
BELT SYSTEM. It contains all the in-
formation you need to order the right
replacement belt for most electronic
equipment.

PREMIUM PARTS + also provides

SPECIAL ADVERTISING SUPPLEMENT

acomplete Electronics Technician's
Reference Library. This package of
reference materials includes the new
and expanded PRB COMPREHEN-
SIVE BELT AND VCR PARTS CROSS
REFERENCE GUIDE, the new PRB
Measur-A-Belt I, the latest PREMIUM
PARTS + Catalog, plus aselection of
the latest electronic reference data
sheets available. This $19.95 value
library of materials is yours free when
requested with orders of $175.00 or
more.

You have a 100% guarantee on any
item purchased from PREMIUM
PARTS +. If you are not completely
satisfied just return the product, in
saleable condition, for an account
credit.

PREMIUM PARTS + continually
strives to invest in new and expanded
product lines, and innovative new ser-
vices, like our PREMIUM DELIVERY,
that can help our customers do a bet-
ter job. PREMIUM PARTS + wants to
be your one source for high quality
electronic products. So, call us today
toll free at 800-558-9572 for your Free
copy of our exciting new 1992-93
catalog. Remember. .. PREMIUM
PARTS + is firstin quality, service and
delivery! |

The

REMIUM

PARTS¥=— Commitment:

==ELECTRONICS COMPANY "=

Products and Service You Can Count On.

PREMIUM PARTS+ offers ...
¢ PREMIUM DELIVERY (See feature above

e NEW Products
e Expanded Product Lines

PR EYym
—aé LLECTRONICS coMSm‘R'"

for complete details)

5
L 2]
$0t0n Conuray 2. 007

e Over 10,000 Quality Electronic Parts
e Everyday Low Prices and Volume Discounts
¢ 100% Guarantee on any Part Ordered
e Convenient Master Card & Visa Card Purchasing

PREMIUM PARTS+ is committed to become the one source for all
your electronic replacement parts. Count on it.

First In Quality, Service & Delivery!

7 REMIU
PARTS

==ELECTRONICS COMPANY "=

For your FREE COPY of our all new catalog calt toll free . . .
1-800-558-9572
or for 24 hour ordering . .. FAX: 414-473-4727

P. O. Box 28 @ Whitewater, Wisconsin 53190i
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[N MAT Electronics
"C‘ 975 Jaymore Road
I,'XIQ I J Southagmptron, PA 18966 ABTELECTRONICS sums sure

SHOWC A S E ARy =5
FAX: 215-364-8554

MAT Electronics is a full-line parts
distributor that gears its inventory to
the TV, VCR and stereo repair indus-
try. The company’s parts are used by
technicians, engineers, trade schools,
hobbyists and manufacturers.

MAT Electronics stocks an exten-
sive line of replacement accessories
as well as one of the largest selections
of semiconductors in the nation.

The company publishes an easy-to-
read 56-page catalog with thousands
of items, all of which are inventoried
in the company’s computer, enabling
customers tocheck availability within
seconds.

With its huge overseas imports, as
well as domestic sources for compo-
nents, the company is always current

SPECIAL ADVERTISING SUPPLEMENT

with the industry-always emphasizing
what is new in electronics compo-
nents - for VCRs, TVs and stereos.

MAT Electronics takes a great pride
in its ability to accommodate the var-
ied needs of all its customers. The
company normally ships within 24
hours of receipt of your order; how-
ever, it offers UPS red and blue labels
toensureeven fasterdelivery service
if it is needed.

The company has friendly and are certainrisks involved in mail-order-
knowledgeable telephone operators ing certain components, and that is
waiting to take your phone call and why the company guarantees 100% of
courteously deal with any questions all products for 90 days from purchase
you may have about any electronic date. Volume discounts are always
part-evenifyoudon’tseeitinthe cat- available. The company’s toll-free
alog, ask for it! lines are open and waiting for your

MAT Electronics knows that there phone call. Just call 800-628-1118. 1

ARE YOU PAYING TOO MUCH FOR YOUR SERVICE PARTS AND ACCESSORIES??

082737BB1/BC1 NEC $8.50ea
143-0-7504-01000 Fisher Belt $.85 Ea(10 Min)
157061/157062 RCA Belt $.85Ea (10 Min) {,’V:.

D

BUY DIRECT FROM THE IMPORTER!!

i ‘b&;‘} .
157053/163895 RCABelts  $.85Ea (10 Min) 5=

164113 RCA Idler Original ~ $3.25¢a(10min) 25C1172B  $1.99Ea (10 Min) FO003G  Sharp  $19.95Ea %}fgii
NPLY0111GEZZ Idler Original $9.95¢a ¥" 250822 $1.99Ea (10 Min) FO009G  Sharp  $19.95Ea , 1>
N’

s " POPULAR POPULAR FLYBACK

[ YeRPARTS ] SEMICONDUCTORS REPLACEMENTS |
VXP0521 Panasonic idier $3.25¢a(10min) 2SD1341P  $1.99Ea (10 Min) TLF14423F Panasonic $29.95Ea ,%
143-0-4204-0400 Fisher $3.95ea 25D1398  $2.50Ea (10 Min) F1588 Sharp $29.95Ea

VEMS0099 Panasonic Motor $6.95ea 2SD1426  $1.99Ea (10 Min) 043220011 Emerson  $32.50Ea

2434391 Hitachi $34.95Ea
154-040A  Goldstar  $19.95Ea
154-074E  Goldstar ~ $19.95Ea ~f~
FCC1415AL Samsung  $19.95Ea (O At

25D1427  $2.50Ea (10 Min)
25D1650  $1.99Ea (10 Min)
25D1651  $2.50Ea (10 Min)
25D1879  $2.50Ea (10 Min)

(@

1-800-628-1118

WE SHIP THROUGHOUT U.S. & CANADA

All Makes RF Modulators $17.95Ea & Up STK0080 $16.95Ea FCM2015AL Samsung $19.95Ea =
STKA4273  $8.95Ea (10 Min)
L . __ POPULARITEMS ]
2400 Tun-O-Wash 12/Up $8.50Ea 523A/526ATripler $9.95Ea  680MFD/200V 5/For $12.50
Solder .031 Dia $7.95Lb Panasonic Cable Converter $79.95Ea  RabbitEar Antennas  $1.99Ea (10 Min)
Microwave Fuse HVR-1X<4 $3.95Ea 100MFDH 00V $1.00Ea (10 Min)  F-59 Connector $9.50 /Per 100
3AG Fuse (1-5 Amp) 100/For $5.95 10MFD/350V 10/For$7.50  All VCR Tires $.60Ea (10 Min)
CALL OR WRITE .
O CALL TOLL FREE MATE ECTRONICS
975 JAYMOR ROAD

SOUTHAMPTON, PA 18966
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Print Products International

8931 Brookville Rd.
Silver Spring, MD 20910
800-638-2020

FAX: 800-545-0058

Print Products International is a
premier distributor of equipment,
tools and supplies for electronic
maintenance and service. Print carries
such lines as Pace desoldering,
soldering and surface mount sys-
tems, Leader, Hitachi, B&K, Kenwood,
Simpson, Beckman, Triplett, Global
Specialties, and Hameg test equip-
ment, as well as brand name tools for
field service and depot repair.

Print lives up to its logo “we make
ordering simple.”With their staff,toll
free phone and fax, huge inventory,
and quick processing of orders, it
is no wonder that Print has become
the ““source’ for electronic test
equipment.

Due to their huge buying power,

Printis able to claim that they are the
most competitive priced equipment
distributor in the country. Print buys
in large quantities, and passes these
savings on to theircustomers. As their
sales staff say “If you didn’t buy it at
Print - you’ve paid too much! Because
of this buying power Print sub-distrib-
utes equipment to otherdistributors.

Print accepts VISA, Mastercard,
American Express, and COD orders.
Open accounts are available to rated

PRINT

Products International

SPECIAL ADVERTISING SUPPLEMENT

firms. Print will ship your order UPS
Ground, UPS Blue, UPS Red, Federal
Express, or whichever carrier you re-
quest. A 10 day trial is available on all
equipment.

Remember when you need test
equipment - think Print! “We make
ordering simple.”

A toll free phone 800-638-2020 and
toll free fax (800) 545-0058 are available
for your convenience. Please contact
for our free catalog.

Sen

§ @
3’&0 "E

MODEL DESCRIPTION

v-212 20 MMz, Dual Channel
¥-660 60 MMz, Dual Channel, Delayed Sweep,
CRT Readout

CRT Readout
CRT Readout, Cursors, Counter
DIGITAL STORAGE OSCILLOSCOPES

¥C-6023 2 Ch, 20 MMz, 20 MS/s, 2 KW/ch,
RS-232 w/HPSL support

vC-6024 2 Ch, 50 MHz, 20 MS/s, 2 W/ch,
RS-232 w/HPGL support

itive sampling, 2 KW/Ch, frequency
counter, RS-232 w/HPGL support

alent sampling, 4 Xi¥ mem, frequency
counter, RS-232 w/HPGL support
¥C-§14S 4 Ch, 100 Mz, 100 MS/s (1 ch), 4 XM
mem, counter, RS-232 w/HPGL support
¥C-6155 2 Ch, 100 MHz, 100 MS/3 (2 ch), 4 ¥
mem, counter, RS-232 w/HPGL support

HITACHI

¥-6654 60 MMz, Oual Channel, Detayed Sweep,
CRT Readout, Cursors, Counter
¥-1060 100 MHz, Dual Channel, Delayed Sweep,

¥-10654 100 MHz, Oual Channel, Delayed Sweep,

VC-6025A 2 Ch, 50 MMz, 20 MS/s, 50 MMz Repet-

VC-6045A 2 Ch, 100 MMz, 40 MS/s, 100 MMz equiv-

INT; - -
PRINT -5, asm we

8931 Brookville Rd, Silver Spring M 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

100MHz 2-Channel
MODEL # Oscilloscope
v-212
REGULAR
REGULAR $1699.00
$525.00
$399.95 = i
REGRAR SALE Model ¢ Description Regular Special
§25.00 399.9% Analog Oscilloscopes w/o Readout
1345.00 045,98 €0-13020 S Wiz, Stngle Channel 299.00 239.95
CS-402% 20 Mz, Dual thlnne: 559.00 369.95
€S-4035 40 Mz, Dua) Channe 779.00 62.95%
1545.00 1285.95 €5-5135 40 Wiz, 2-Ch, &-Trace, Delayed Sweep 999.00 799.95
€5-515% SO MMz, 3-Ch, 6-Trace, Delayed Sweep 1149.00 919.95
1645.00 1365.9% €5-5165 60 Wiz, -Ch, 6-Trace. Delayed Sweep 1249.00 999.95
€$-5175 100 Mz, 2-Ch, &-Trace, Delayed Sweep 1499.00 1199.95
X 45,
1893L00" 1645.98 Analog Oscilloscopes w/ Readout/Cursors
€$-5130 40 Mz, 2-Ch, 4-Trace, Delayed Sweep 1199.00 959.95
€S-5140 Anzlog 40 MHz/100 MHz (Equivalent Sampling) 2-Ch  1399.00 1119.95
€$-5170 100 M1z, 2-Ch, 4-Trace, Delayed Sweep 1699.00 1359.95
189%.00 CALL €S-6010 100 M1z, 4-Ch, 10 Trace, Delayed Sweep 1995.00 1699.95
€$-6020 150 Mz, 4-Ch, 10-Trace, Delayed Sweep 2395.00 1999.95
€S-6030 Same as C$-6010 w/ Programmable front pinel,
2195,00  FOR Video trigger system 2349.00 1879.95
CS-6040 Same as CS-6020 w/ Programmable front panel,
PRICE Video trigger system 2799.00 2239.95
630500 QUOTES Compact Portable Oscilloscopes
€$-3025 20 Mz, 2-Ch, Video Trigger, 9 Tbs. 1399.00 1259.95
3295.00 £5-3035 20 Mz, 2-Ch, AC/DC/Battery Power 1699.00 1529.95
4395.00 Dtgital Storage Dscilloscope
| 1 ¥
3995.00 €s-8010 20 MH: Rea) Time, 10M Samples, 2-Ch 1699.00 1529.95
PRINT
& == D
Products International — -
8931 Brookville Rd, Silver Spring @ 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058
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PTS Electronics has been the elec-
tronics service dealer’s best friend for 25
years by providing remanufactured re-
placement parts at a price that allows ser-
vicedealers to improve theirmargins. PTS
has the nation’s largest inventory of reman-
ufactured tuners and modules.

Rebuilding is what we do best

PTS began in 1967 remanufacturing tele-
vision tuners, and now remanufactures
television modules, satellite receivers,
VCREs, printers, printheads, computer mon-
itors and microwave oven panels.

Specialization has made PTS the largest
and most efficient independent elec-
tronics rebuilder in the world. Maximum
use of available resources and skill has
made PTS the leaderin electronics rebuild-
ing, with the ability to adapt to new tech-
nologies and advance into new markets ac-
cording to customer needs.

PTS specializes in rebuilding/remanu-
facturing electronic timing devices,
modular circuits, and electronic tuners and
modules. PTS currently maintains con-
tracts with majormanufacturersin avariety
of industries including white goods, televi-
sion, computer, automotive, medical and
various government agencies.

Growth has been steady over the last 25
years. PTS now rebuilds over a million
analog and digital products, components
and sub-assemblies each year.

Dedicated to customer satisfaction
At PTS, just providing our customers
with high quality products and services is
not enough. Ourgoal is total, unconditional
customersatisfaction. Since 1967, PTS has
been the world’s leading independent elec-
tronics rebuilder and parts supplier. We
provide the electronics industry with quali-
ty repair services and parts. We have
worked with leading manufacturers to
develop service programs for emerging
technologies. We've seen alot of changes
over the years, but there’s one thing that
hasn't changed. That's the value and quali-
ty of our products and service programs.
Youdon’'tjust become an industry lead-
er overnight. It takes several years of ex-
perience and dedication to excellence. It
alsotakes areal commitmentto training as
well as state of the art diagnostic and ser-
vice equipment. PTS has the commitment.
Our staff are seasoned veterans who put
themselvesin the customer’s shoes. They
know how to listen and respond to a
customer’s needs. Each call is evaluated
very carefully, and the response is always
supportive and helpful. When you use PTS
products and services, you become a part
of our family. We'll go that extra mile to
make sure you're happy and satisfied.
Whenyoucall PTS, we really mean it when

PTS Corporation

5233 Highway 37 South PO Box 272
Bloomington, IN 47402-0272

Phone: 812-824-9331
Fax: 812-824-2848

we say “PTS Electronics, how may we help
you?"

PTS maintains astate-of-the-art compu-
tersystem that allows instant response to
yourorderinquiries. Our staff of customer
service representatives are very knowl-
edgeable of our products and services, and
can help ensure that you get the part you

SPECIAL ADVERTISING SUPPLEMENT

really need.

PTS carries thousands of different parts
foryirtually every major manufacturer, and
has more than 3 million parts in stock. Qur
fill rate is 80% to 90%

If you place yourorder before 2:00 p.m.,
we ship on shelf parts that same day.

Remember, if “you need it, PTS hasit.”

call PTS for all
major makes of
Projection TV chassis, modules,
and motherboards than any other

ed by TV technicians in 1967 as a

Thousands of chassis, modules and
motherboards are in our giant
warehouse, in-stock for immediate
delivery. Ask about overnight
shipping and nationwide distributors.

"You need it? PTS has it!"

PTS Electronics has the nation's largest
/ inventory of modules, motherboards,
2 chassis, and projection TV chassis.

More professionals

source. PTS Electronics was found-

DY€ Elastvanise

CALL PTS TODAY! 800-844-7871 800-331-3219

EAST WEST

PTS Electronics Corporation PTS Electronics Corporation
5233 37 South, 4941 Allison St., #11,
Bloomington, IN 47402 Arvada, CO 8002

tuner rebuilding company. We
have grown and adapted 1o meet
the needs of today's technicians.
Today, PTS Electronics is the #1
source for all leading brands of
modules, motherboards, and
chassis. And we still do tuners!

Cull PTS toll free. We will instantly
check the nation's largest
computerized in-stock inventory.
We're able to say "We've got it!",
more than any other supplier.
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——— Computer Corner

Apple Macintosh computer repairs

By T. V. Kappel

Any competent consumer electronic servicing technician
can service Macintosh computers, even though no
schematics exist and there is little or no service literature
available. The computers are electronic. They use chips and
components that electronic servicing technicians are familiar
with. Many of the failures that they experience can be
diagnosed and repaired without major board replacement.
Allit takes to beginis a little courage, a littletime, and some
basic knowledge. Let’s start with the knowledge.

The original Macintosh computer stands one inch more
than one foot tall, weighs sixteen to twenty pounds, has a
built in handle, is relatively small and portable, and uses a
nine inch monochrome monitor (Figure 1). The design was

Kappel is the telecommunications engineer for the District Iii)rary, Instructional
Technology Services, for the Albufquerque, NM, Public Schools.

Figure 1. The original Macintosh is aconvenient computer package.
Millions of this style of machine have been sold and they do need
occasional repairs.
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Figure 2A. The case of the Macintosh is held together with four T-15
Torx screws and some special friction tape. You’llneed alongreach
Torx driver and a spring loaded clamp to get inside.

Figure 2B. At least one distributor sells akit of tools to work on the
Macintosh.



Figure 3. Once you have opened up the Macintosh, this is what you'll
find inside. Note the locations of the flyback transformer and the
J1 yoke connector.

and still is a winner. Millions upon millions of this style of
machine have been sold and they do need occasional repairs.

Machines of this style were the original Macintosh, called
the Mac, the Mac Plus, Mac SE, Mac SE 30, and now the
Mac Classic and Mac Classic I1. This is definitely a market
that a good service technician or service center can work and
reap the rewards and benefits.

Cracking the Mac

Regardless of the symptom of the defective machine, if
it is a hardware failure you have to get inside the machine
to begin troubleshooting and repairs. So opening up the case
is really the first problem.

The case is held together with four T-15 Torx screws
(Figure 2A) and some special friction tape. You’ll need along
reach, eight inch or longer, Torx driver to remove the screws.
Then you’ll need a spring loaded clamp to pry apart the case
along the bottom once the screws are removed. This is a two-
handed job with one hand working the spring clamp and the
other lifting up on the back case cover.

The Torx drivers are available from a variety of tool sup-
ply sources. The special spring clamps are a little harder to
find. A one inch spring clamp can be used, or a three inch
or longer letter clip if you are desperate.

Techni-Tools, located in Plymouth Meeting, PA, sells a
nice Mac Kit. The complete kit contains an extra long num-
ber 15 Torx driver, a static wrist strap, an IC puller, and a
‘“MacCracker’’ case separator. This will definitely get you
inside the Mac (See Figure 2B).

Figure 4. Here's a closer look at the flyback transformer and the
yoke connector.

The electronics you’ll find inside

Inside there are two main boards (Figures 3 and 4). The
board across the very bottom of the unit is the Main Logic
Board. Most computer service technicians will recognize the
components on this board and will be familiar and comfort-
able with it. The board up the side is called the Power Sup-
ply/Sweep Board see (Figures 5 and 6).

A television or monitor service technician will instantly
recognize the components on this board and be familiar and
comfortable with it. Most major Macintosh board problems
are on this Power/Sweep board. So regardless of what you
may be comfortable with, this is the board you need to know
about. Itis often called the Analog Board, for obvious rea-
sons, and that term will be used here.

Some common Analog Board
problem symptoms

The major problem with this board is that when it
malfunctions it causes a variety of symptoms. The computer
may be completely dead. The unit may have smoke rising
straight up out of the machine. In other cases there may be
a vertical line down the center of the screen.

When you observe one of these symptoms, once you have
gained access to the electronics within the computer go
straight for J1, the yoke connector (Figure 7). J1 is in the
upper left corner of the Analog Board, not too far from the
flyback transformer. Often even before you disconnect the
plug the plastic connector will appear burned and black. The
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Figure 5. The back side of the analog board looks like this. Note
the locations of adjustment controls and the directions marked.
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Figure 6. A look at this view of the analog board will show that J1
shows signs of having been overheated.
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Figure 7. When the symptom is adead unit, or smoke rising straight
up outofthe machine oravertical line down the centerof the screen
go straight forJ1, the yoke connectorin the upper left corner of the
Anaiog Board, not too far from the flyback transformer.

burned area is always pin 4, the horizontal sweep connec-
tion to capacitor C1.

Electronics is really wonderful. It is so predictable. Any-
where that you have heat with its accompanying expansion
and contraction, current flow, and high voltage, you have
failures. They should be expected there and should be the first
place examined. Computers are definitely no exceptions.

Figure 7 shows the top side of the Analog Board with pin
4 of J1 clearly burned. The plating will be gone from both
the jack and the plug and both must be replaced. Figure 8
shows the bottom of the PC board. You’ll immediately
notice the burned pin 4 connection and it will also be ob-
vious that in the manufacturing process this was a spot
chosen to place a sticky pad. The residue of this pad will have
to be thoroughly removed and a new pad installed at a new
location before the job is completed.

Replacement of the plug and the jack may solve the whole
problem, but you should also replace C1. C1 is a high fre-
quency 3.9uF non-polarized or bipolar electrolytic capacitor.
It may be rated at 25Vdc, but capacitors in later models are
of higher voltage rating.

As with all replacements, use good judgment especially
regarding physical size and voltage rating. The board has
to fit back into the unit and the cover must also slide on.
Tolerances here can make it a tight fit. One final note, C1
can fail by itself, and even though J1 and the plug look good,
the symptoms will be the same.

HOT failure
Those who examine closely will have noticed another dark
burned spot on the edge of where the sticky pad was to the
lower left of J1 plug. This brings us to a second common
problem with the Analog Board. This second burned spot
is Q3 the horizontal output transistor (HOT). It is a BU406,
and rarely fails by itself. It can, but it’s rare.
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Figure 8.Inthis view of the back of the PC board, notice the burned
pin 4 connection.

When you encounter a failed horizontal output transistor
where the heatsink has changed color from overheating, the
board underneath is burned, the glue used on the assembly
line that is around the transistor is charcoaled to ash, and
the solder buttons have gone from shiny to dull, in almost
every case the flyback transformer as well as the transistor
itself are shot. The symptoms can be ozonein the air, smoke
from the computer, dark picture, jitters in the picture, and
an arcing or sizzling sound.

Flyback transformers for some of these models are avail-
able from Dalco Electronics. This company has complete
Macintosh repair kits which include the flyback transformer,
capacitors, and transistors. The two kits, part number 10-915
for the Mac 128/ 512/Plus, and 10-920 for the Mac SE/SE30
sell for less than $30.00 (See sidebar).

The bottom line is that Macintosh computers definitely
can be repaired, and repaired profitably. That, also can
definitely, and favorably, affect your bottom line. So, armed
with this knowledge, take some time and explore the Apple
Macintosh computer repair market. You’ll be glad you did.

Tools and components for servicing Apple Macintosh
computers are available from these two companies:

Dalco Electronics Techni-Tool

223 Pioneer Boulevard 5 Apollo Road

Springboro, OH 45066 Box 368

Order: 800-445-5342 Plymouth Meeting, PA 19462
Phone: 513-743-8042 Sales: 215-941-2400

Fax: 513-743-9251 Fax: 215-828-5623

WAICH FOR

BUSINESS CORNER

GLECTRONIG

Servicing & Technology

This exclusive monthly column will show
you how to run your service operation
more efficiently and profitably.

You'll learn about
* building customer satisfaction
* writing service contracts
* rarketing your services
* hringtechnicians.

your Professionalism
with customer relations materials.
Show your professional affiliation
and/or special services. Public relations
matenal is just one of many “enlightening”
benefits offered to members of NESDA.
For your FREE samples of parts retum bags,
pamphlets, and more information about NESDA,
just send the fallowing:

MName

Business

Address
City
Zip

Phone

Matinnel Bectrones Solws &

NESDA

Serves Dealers Assocoton

2708 W. Berry St.
Ft. Worth, TX 76109
(817) 921-9061
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Test your electronics
knowledge

Answers to Test
(from page 23)

1. Modem
2. Front end processor (FEP)
3. Bit (Binary digit)

4. EBCDIC (Extended Binary Coded
Decimal Interchange Code).

S. Database

6. FDDI (Fiber-optic Data Distribu-
tion Interface).

7. Balun (Balanced/Unbalanced).

8. ISDN (Integrated Services Digital
Network).

9. Repeater

10. Bit rate

To Order Back
Issues

Send $3.50 PerlIssue (Check,
Money Order, Mastercard,
VISA, And AMEX).

Send All Correspondence To:

CQ Communications
76 North Broadway
Hicksville, NY 11801

Or Call
516-681-2922
FAX 516-681-2926

ORDER YOUR
BACK ISSUES
TODAY

——— Readers’ Exchange

FOR SALE

B&K 415 for $250.00. Eico 460 for $50.00. B&K
1077 for $275.00. Precision 200C for $50.00.
W.M. Buck, Bangor, PA 18013. 215-588-7395.

Sencore SC61 scope, VA62 analyzer, with VC63
NT64 and PRS57, $4,000 less than two yrs old.
Don, 219-726-7809.

Zenith tuner modules as listed in March 92 Ex-
change, $55.00. Panasonic modules as listed in
June Exchange $35.00. Both for $75.00.Chuck
Kelly, 3336 Chatam, Waukegan, 1il 60087,
708-623-2597.

Established North Dade County, Florida carry
inservice business. TV, VCR, microwave oven.
Sencore equipped, Sams and factory schematics.
Parts inventory etc. $16,000. Gary Maddux,
305-652-8700.

B&K 415 sweep/marker generator with cables
and manuals $115.00. B&K 1077B television
analyst with slides, cables and manuals, $115.00.
Both items plus shipping. Scot Lewis, Rt.3 Box
44D, Four Oaks, NC, 27524. 919-934-2712.

Text books, service manuals, diagrams, parts,
tubes -90% off list price. Send large SASE to
M. Seligsohn, 1455-55'" Street, Brooklyn, NY
11219. 718-851-6487.

VCR clinic, equip, parts, business and small
building with small apartment, $34,900.
Lease/financing possible. Will train. Near
Rocky Mountain Park, Ft. Collins. Ray Dorsner
Video Master, 509 Main Street, Windsor CO
80550. 303-686-7250.

B&K analyst model #1075. Sencore transistor
tester and color generator model #GC141. Have
other test equipment as well. Keith Staly, RR2
Box 31, Tecumseh, NE 68450. 402-335-2716.

Sencore TF-46 for $425.00. Used two months.
Still under warranty. John D. Mangrum, Rte
#1, Box 18-B Batesville, MS 38606,
601-563-3070.

B&K precision 20MHz dual oscilloscope model
2120 $300.00 leader mod. #LCG-389 color bar
generator $25.00 price plus COD. Gene
219-289-8185.

SAMS Photofact sets -864 thru -1092. $1.50
each or all 56 sets for $60.00 plus shipping. John
Brouzakis, 247 Davidson Dr., Charleroi, PA
15022.

New SC-61, PR-57, LC-102. Low hours:
SG-165, YF-33, DVM-37, TF-26. Bob Baker,
A-Z Electronics, 35326, Shenandoah Dr.,
Shingletown, CA 96088, 916-474-1650.

Magnavox color video camera model#
VR8280BK02 camera part only, excellent con-
dition $100.00. Joe LaGuardia, 305-245-1012.

B&K portable transistor tester model 510 with
case and leads, new $100.00. Tektronix portable
digital oscilloscope model 222 with probes, bat-
tery, case, and manual, new 1000.00. Ted C.
Lietzau, 313-777-5661.
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Maay TV and VCR parts for sale, 50% off many
dealer price; used 1 year guarantee. G. Barzily,
84-39 126th, Jamaica, NY 11415, 718-847-7465.

Service manuals from large shop has 22 year col-
lection of duplicates. All original manufacturer.
All new audio $2.00, video $5.00. Send SASE
for list. Tape Recorder Clinic, 4850 East Speed-
way, Tucson, AZ 85712.

Zenith modules: tuner 9-175-2030 $25.00, IF
9-151-O2B $15, tuning select pad 175-5127
w/tuning control 9-165 and LED $40.00. All for
$60.00 add $5.00 COD. Chuck Kelly 708
623-2597.

WANTED

Service manual or copy (will pay) for Dukane
amplifier model 1A1400. Also need service man-
ual or at very least schematic diagram for Pana-
sonic UVISION 3/4”° video reccrder model
NV2120, S..N. LSHE21085. Will pay costs/
Leonard Stern, 465 Derry Rd., Chester, NH
03036.

Transformer for a 6000A Hickok tube tester.
Any of the following Dynamic Mutual conduc-
tance tube tester. Hickok 6000A and 593B-
triplet. Sencore MU150 or Eico 666. Crosley
Dynacone speaker type F, test adapter TC-75
for model 707. Paul Williams, 2364 Beaver
Valley Pike, New Providence, PA 17560.
717-786-3803.

Dust cover and owners manual for Panasonic
home stereo model RS876AS. David Moore, 104
Peeler St., Kosciusko, MS 39090.

A 180ACB22R CRT for RCA projection TV.
Used is fine. Contact Dave at 506-387-4060.

Used VCR remote controls; VCR service man-
uals, Panasonic flyback #TLF 14712F, Fisher
VCR RF Modulator #4-1164-011610.Ed
Herbert, 410 N. 3rd St. Minerville, PA 17954.

Sears TV model# 564-4170150. Focus network
(M901) part#46-13120-3. Joe LaGuardia, 1521
Flamingo Ct., Homstead, FL 33035. 305-245-1012.

Ic’s for Pioneer SX-1280 (AM/FM receiver)
tuner board or entier tuner board assy
(working!). IC’s (-’s from Ploneer schematic
PA1002, PA1002A, or PA4004. Daniel
McCammon, 7761 S. Pistol Hill Rd., Tucson,
AZ 602-647-3306.

Magnavox Power Supply module #703661-1,
VCR remote control.Ed Herbert, 410N. Third
Street, Minersville, PA 17954.

Schematic/service literature for Technics
FM/AM stereo receiver, 50/60hz 540W 110V,
120V, 220V, 240V. Serial No. FA1702A123,
Model No. SA-727. John E. Taylor, 209 West
Peabody St., Staunton, VA 24401.

Sencore CR70 CRT restorer. Will consider an
equivalent CRT restorer, must be complete and
in good condition. Charles D. Martinez,
303-575-1662 msg. PO Box 21401, Denver, CO
80221.



Manufacturers

Parts and Literature Directory

This monthly section is sponsored by manufacturers to help you find the parts and technicalliterature
needed to service their equipment. Call them for replacement parts or for the name of their nearest

distributor.

Hitachi Home Electronics
401 W. Artesia Blvd.

Mitsubishi Electronics America
5757 Plaza Drive

NEC Technologies
1255 Michael Drive

50 Meadowlands Parkway
Secaucus, NJ 07094
800-545-2672

1025 Westminister Drive
Williamsport, PA 17701
800-526-9354 fax 800-346-6621

Compton, CA 90220 Cypress, CA 90630 Wood Dale, IL 60191
800-HITACHI 800-553-7278 fax 800-825-6655 800-366-3632
Panasonic Philips ECG Quasar

50 Meadowlands Parkway
Secaucus, NJ 07094
800-545-2672

Technics

50 Meadowlands Parkway
Secaucus, NJ 07094
800-545-2672

Thomson Consumer Electronics
2000 Clements Bridge Road
Deptford, NJ 08096
800-257-7946 fax 800-524-1498

Zenith Electronics Corp.
1900 N. Austin Avenue
Chicago, IL 60634
312-745-2000

Call Jonathan Kummer at 516-681-2922 to reserve space in this special section.

——— Classified

Classified advertising Is available by the word or per
columninch.

By-the-word: $1.65 per word, per insertion, pre-paid.
Minimum chargeis $35 per insertion. Inftials and abbre-
viations count as full words. Indicate free category
heading(For Sale, Business Opportunities, Miscellane-
ous, Wanted). Blind ads (replies sent to ES&T for for-
warding) are $40 additional. No agency discounts are al-
lowed for classified advertising by the word. Contact
Emily Kreutz at 516-681-2922 to place you classitied ad
(by-the-word). Or send you order, materials and pay-
ment to Emily Kreutz, Electronic Servicing & Tech-
nology, 76 North Broadway, Hicksville, NY 11801.

Per Column Inch (Classified Display): $235 per column
inch, perinsertion, with frequency discounts available.
1" minimum, billed at 1/4” increments after that 10"
maximum per ad. Blind ads are $40 addition. Reader
Service Number $25 additional to cover processing and
handling costs. (Free to 4-inch or larger ads.) For more
information regarding classified display advertising
please contact Jonathan C. Kummer at 516-681-2922.
Optional color{determined by magazine) $150 addition-
al perinsertion.

FOR SALE

REPAIR MANAGEMENT SOFTWARE: for IBM PC’s. Re-
pair tracking, inventory, reports, billing, maillist, more.
Demo disk $15. CAHILL ELECTRONICS, PO Box 568,
Kingston, NH 03848. 603-642-4292 6-92-2t

PHOTOFACTS: Folders under #1400, $5.00. Above #1400,
$7.00, sent same day first class postpaid. A. G. Tannen-
baum, P.O. Box 110, East Rockaway, NY 11518. 516-
887-0057. 11-91-5t

TV TOUGH DOGS 300 symptoms and cures. Send $10.95
to Davis TV, 11772 Old Fashion Way, Garden Grove, CA
92640. 7-92-1t

VCR HEADACHES? 500 Most common problems and
cures. Printout $49. 1300 Symptoms and cures. Printout
and 1BM disc. $125.00. Guaranteed satisfaction. VCR
Tuneup Center, 43 James Avenue, Redwood City, CA
94063 or call 1-800-777-7883. Mastercard and Visa ac-
cepted. 6-92-2t

THE ONLY ANSWER TO REPAIRING ELECTRONICS
PROFITABLY (This should have been done years ago)
GET SMART! Someone somewhere has already repaired
the next repair YOUR BEST TECHNICIAN, who's training
you have paid for JUST LEFT TODAY! YOU’RE THE BOSS
and now you have put on your old rusty technician’s cap.
TODAY YOURBANK sent you three NSF checks your cus-
tomers graclously gave you, and you don't have time to
chasethemdowntocollect, THEY LEFT TOWN.IT'S TAK-
ING YOULONGER to assess the repairs and your custom-
ers are now coming to collect their units. You promised to
give them a FREE estimate, but you just realized you don't
have a schematic or time to do it. NOW YOU ARE DOING
NIGHT REPAIRS because during store hours the phone
rings oft the hook with nuisance questions about setting
VCR clocks and you have parts to order, bills to pay and
service literature to file. CIRCUIT CITY JUST MOVED IN
and your wife says there's no money in repalrs. FRIENDY!
YOU DEFINITELY HAVE AN EMERGENCY!! Spend
$350.00 NOW & RECEIVE A MILLION AND ONE HALF
DOLLARS VALUE IN TECH-TIPS. 8,000 Techniclan Tech-
Tips, 1987-through 1992 with annual updates of approxi-
mately 2000 tips for $100.00 per year. | CAN ASSURE
THESE TECH-TIPS ARE NOT DUSTY OLD REPAIRS
YOU'LL NEVER SEE. Send $15.00 for Computer or Paper
Demo. Overnight. AMEX-M/C-VISA, CHECKS & COD. Tv-
MAN SALES & SERVICE 8614 SR-84 Ft. Lauderdale, FL
33324 305-474-2677. 6-92-tfb

ATTN. VCR SERVICERS: 1600 VCR symptoms/cure by
make and model printout $45. IBM disk $85. VCR Tune-Up
Center, 2610 Bay Road, Redwood City, CA 94063. VISA
Mastercard on phone orders. 1-800-777-7883.

REPAIR FAX MACHINES WITH INTRAVIA'S SERVICE
GUIDE Theory, operation troubleshooting, diagnostics,
common & uncommon problems, manufacturer's infor-
mation. Mechanicai, optical, electrical and communica-
tion probiem solving. Thermal heads. softswitches, atten-
uation, equalization settings etc. etc. $42.00 Knight Busi-
ness Systems, Ltd. 266 Middle Isiand Road, Building 2-13,
Medford, New York 11763. Phone 516-736-4440, FAX 516-
736-4228. 8-92-1t

SENCORE SC61 and Tektonrics Cart, VA48, all acces-
sories included. Original cartons. This equipment is in ex-
cellent condition. 812-471-3039. After 5. 8-92-1t

REDUCED 85%, Diehl Mark 111 scanner $79. Diehl Mark V
scanner $199. New. Restore remote control keypads with
our conductive coating $8.99 ppd. WEEC, 2805 University
Ave., Madison, WI 53705. 608:238-4629, 608-233-9741.

12.91-tfb

YOUR CONDUCTIVE SOLUTION Super thin liquid allows
effective rejuvenation of rubber conductive pads on re-
mote controls/keypads. Will layer for decreased resis-
tance. Detailed instructions/hints included. $14.95
MC/Visa. COD add $4.00. 1-800-742-8165 Ext 10.  6-92-3t

VHS-VCR Repair Solution Sets |, I, lIl, IV, V, VI, VII. Each
contains 150 symptoms and cures, updated cross refer.
ence chan, free assistance, $11.95 each, all seven $69.95.
Schematics available. Visa/MC. Eagle Electronics, 52053
Locks Lane, Granger, iN 46530. 6-92-7t

TV VCR Service near new pier & ocean. Oldest shop in
Huntington Beach California. Retiring can help you get
started. 714-846-1591 8-92-2t

MISCELLANEOUS

CAMCORDER REPAIR: Don’t turn away good profits let
our experienced technicians provide your shop with com-
plete camcorderrepair service. Also, VCR, “Tough Dogs

Call 1-800-846-4648. Edington VCR/TV, 204 North Kimble
Drive, Bloomington, IN 47404. 7-92-1t

BUSINESS OPPORTUNITIES

TV/VCR TECHNICIAN needed in Bozeman, Montana. Uni-
versity town is an excellent place to raise children. Long
established company can provide an excellent living.
406-728-5054 ask for Bob.

MOVE TO FLORIDA KEYS! In Key Largo there Is a 8 year
old Electronic Repair Shop for sale. Located on the ocean
with an excellent reputation for repairing TV’s, VCR's, ma-
rine electronics and two-way ragios. An ocean front apart-
ment is available for rent above the shop. Marinafacilities,
boat slips and trailor lots are available on the same proper-
ty. $55,000 includes equipment, schematics, inventory
and much more. Call Mike at 305-852-7986. 8-92-1t
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forannc\jo‘r)eant}s]-a :l;'ggeafd%fizzz-afff:;gws Thomson Consumer Electronics........ SOM et % v 5 800/257-7946
ard almost 50 brand nambe,  $86.0% ViejoMPUBIICationSTRRES & e rtai?. & cwiejrs O 490 wns b 800/537-0589
plus shipping $ 3.00 Zenith Electronic Corporation.......... (510} T e 312/745-2000
8 %‘,‘2 212 g:;%‘;{ ?,:scs. We’d like to see your company listed here too. Contact Jonathan C.
Version 4.0, for IBM PC AT/XT or Kummer to work out an advertising program tailored to suit your needs.
compatibles. Requires hard drive
and DOS 2.1 or greater. $69.95
plus shipping $ 2.00 SALES OFFICE
O Special Combo Offer. RS MASAISS 108 COMMANE LiCIIEC) MEVC e recatiecmais
Your choice of discs, plus 3rd Edition
VCR Cross Reference. $95.00 ElEﬂ“ﬁnie
plus shipping $ 3.00 Sernicing & Technology
B s ars ey ross o mer recks - 76 North Broadway
Amount vISA MasterCard chksvllle, NY 11801
:am No. Exp (516) 681'2922
okt FAX: (516)681-2926
o AT = Jonathan Kummer Emily Kreutz
O oras voTien Ay G0 Vi by 7.76 ot aake. Advertising Manager Sales Assistant

Forsign shipments please add Internatonal postage
Send to: ISCET, 2708 W. Berry St., Ft. Worth TX 76109
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The DMM our
customers designed.

Fiberptic Ba:i//"qﬁ?‘

Fulse Detector

5/@/& Nenw-Driven Feature Selection
Feak t1okd

True RNS (ACLO)

A ) | Frequescy Couter 7o M1z

C‘ago,efe/lu/oﬁ)wm . Extorshe 50;‘:7)‘

Before we built the new generation Beckman
Industrial Series 2000 DMMs, we asked people
like you what you reallywant.

You want more. More test and measurement
capabilities. More troubleshooting features. All
in an affordable hand-held DMM. The Series 2000
features the widest range Frequency Counter in
any professional DMM, a full-range Capacitance
Meter, True RMS measurements, Intermittent
Detection, 50ns Pulse Detection, and Peak
Measurement capabilities. Plus, the Series 2000
is the only meter to offer autoranging Min/Max
recording and relative modes.

You want a DMM that’s easier to use. The
Series 2000's display is 25% larger, with bigger
digits and backlighting for easier reading, even
in the worst light. Plus the fast 4 digit display
provides the high resolution needed for adjusting

The Beckman Industrial Series 2000, priced
from $209 to $279 offers you the best perfor-
mance for your dollar. Look again at these features:

* 4 Digit, 10,000 Count Resolution

* Basic Accuracy to 0.1%

* True RMS, AC or AC on DC

* 0.01Q Resolution

* Automatic Reading Hold

* 1ms Peak Hold

* Fully Autoranging Relative and Min Max Modes
¢ Intermittent Detector

* UL1244, IEC1010 Design

* Three Year Warranty

The Series 2000 offers the most solutions for your
everyday test and measurement needs. The only
DMMs designed by the people who use them. You.

For more information on these new DMMs
call (outside CA) 1-800-854-2708 or

10A° “j00mA - COM v

_power supplies and generators down to ImV. - (inside CA) 1-800-227-9781. Beckman B ’ (M

And only the Series 2000 features a menuing B NI e Industrial Corporation. 3883 Ruffin Rd..

system for fast, simple feature access. San Diego, CA 92123-1898. C—
Beckman Industrial”

. Specifications subject to change without notice.
An Affiliate of Emerson Electric Co. © 1992 Beckman Industrial Corp
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Fill you‘r; service information needs with

PHII.‘PEQHNICAL TRAININ

Generlc

We specialize in .
service irr:formation, Hands-On Trammg
| setvice tools, service 23 B ¥
software, and provide = A . Tramlng Books
_ the finest hands-on | s -
.'traiini'ng available. ! : _ : -. & gl Video Tapes

Training Service Software
Materials
Available on: Home Study
Computer .
- Computer Interactive
VHS .
Camera Servicing Tools
SMM = Generic Service Books
Camera $1/S4 SERIES
VCR
(D (iom———l_ = ERYEESSS =
CD-l Parts Cross Reference Computer Program
~ with over 125,000 part numbers identified
TV for.only $49.95. (Order Part # ST1439)
e Current Prices
PTV o DUD Allowances Included
7 o Thousands of Generic Part Numbers Included
D'gltal ¥ Part Descriptions and Substitutions
p
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