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By Conrad Persson
Although most consumer
electronics servicing is done on
the service bench, servicing on
site is increasing. Read this
article to see how today’s toolkits
are providing many of the
amenities normally found only
on the well equipped bench.
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The service bench: Heart of
the service center

By Conrad Persson

The best way to make sure that
the service bench is an efficient
place for servicing consumer
electronics products is to think
through precisely what tasks are
performed there.
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By Homer Davidson

There are many reasons that
diagnosing the cause of a
malfunction in a consumer
electronics product may be
difficult. In this article Davidson
describes several of these ‘‘tough
dogs.”’
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this failure mode, and how to
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ing from a hand held calculator
to a computer system.
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relies on metal-to-metal contact
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susceptible to problems.
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Most of the problems that a
technician will encounter during
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are mechanical. Parts wear out;
lubrication fails sometimes, and
other times contaminates parts
that shouldn’t be lubricated; tape
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path become clogged with oxide.
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new names must be introduced
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——— Editorial

Evaluating the efficiency of
the workbench

Somehow we know it intuitively,
but frequently don’t really think it
through, that the work at the bench
takes an amazing variety of tools, test
equipment, support facilities, supplies.
Take for example the servicing of a TV
set. For starters, it takes a screwdriver
to remove the screws that hold the
back of the set on. Then you need
some place to temporarily store the
back while you work on the set.

Once you have the unit opened up,
you will want to have the service litera-
ture so you can locate the circuits that
the symptoms point to. Where do you
place the service literature while you’re
doing the work? Or do you use a mi-
crofiche and reader to read the appro-
priate information.

Generally, the technician’s first step
after finding the general area where
the problem is suspected to be, istodo
alittle visual inspection. Do any com-
ponents look burned, or as though
they’ve been subjected to overheating?
Are there any obviously broken wires
or traces? Frequently, however, the
lighting available to the technician is
really not equal to this demanding
task. And in some cases, a magnifier
would make this portion of the service
procedure easier and more effective.

If the visual inspection fails to turn
up any clues as to the cause of the mal-
function, it’s time to bring in the test
equipment. Most technicians prob-
ably do alittle probing with the DMM
first, just to see if there are any obvi-
ously open or shorted components,
and then perhaps to take some prelim-
inary voltage readings.

If the preliminary DMM readings
don’t point to an obvious cause of the
problem, then the technician will ordi-
narily begin probing the terminals of
the suspect devices, to seeif the wave-
forms resemble the waveforms shown
on the schematic diagram. This
means, of course, that the technician
has connected the set being tested
through an isolation transformer.
Otherwise, he’ll be inadvertently for-
ward biasing one of the diodes in the
TV bridge rectifier with the 110V sup-
ply, which will cause at least the de-

struction of that diode, and possible
damage to the oscilloscope.

Depending on how the diagnosis
progresses, the technician may in se-
quence connect such items of test
equipment as signal generators, exter-
nal bench power supplies, and other
test devices.

It’s not readily apparent, but if
someone were to perform a time and
motion study of a technician perform-
ing a series of tests on a difficult prob-
lem and publish the results, the se-
quence of operations would probably
appear more complex than anyone
could imagine. It would include con-
necting and disconnecting the unit
under test, connecting and disconnect-
ing various test devices, adjusting the
test devices, referring back and forth
from the unit under test to the sche-
matic diagram to the pictorials in the
service literature.

Of course, absent from this com-
plex flow diagram would be the
thought process of the technician. If
that could be captured the picture
might be almost impossible to follow.

The difficulty of the service task,
largely unappreciated even by those
who do it every day, makes it impera-
tive that the work environment be as
uncluttered and as conducive to order
and orderly thinking as possible.
There are many things that service cen-
ter management might do to remove
as many impediments to the techni-
cian’s job as they can. For example,
it might be a good idea to remove is0-
lation transformers from the bench
entirely, and provide a single large iso-
lation transformer to feed all benches
using a run of conduit/cable completely
separate from the ac power line.

The receptacles or power strip that’s
fed from the isolated supply could be
color coded or otherwise differenti-
ated from receptacles that are supplied
directly from the ac power line. The
technicians would then automatical-
ly connect any unit under test to the
isolated supply, virtually eliminating
any possibility of shorting out a power
supply caused by a common ground
situation.
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There are many other things that
could be done to make the typical tech-
nician’s bench more efficient. Clips or
other holders to keep the literature off
of the bench but within easy seeing
would make it far easier for the techni-
cian to refer to the schematic diagrams
while tracing the circuits. Good gener-
al lighting, magnification, comfort-
able seating, fume extraction, holders
for circuit board work, are all devices
that would help the technician get his
job done more quickly.

One of the best examples of this
kind of excellent organization is the
surgeon’s operating table. Although
most of us have never seen one of these
during an actual operation, TV and
movies have given us all a pretty good
idea of what goes on.

One of the most obvious things about
it is the organization and attention to
detail that goes into preparing the op-
erating room for business. Every elec-
tronics instrument is in its proper
place, and ready to be connected to the
patient. All of the operating instru-
ments are laid out in a specific order
so that the attendant who has the re-
sponsibility to hand them to the sur-
geon can do so without hesitation. The
lighting is more than adequate.

It goes without saying, of course,
that everything is clean, sterile, so that
the surgical team doesn’t introduce any
disease germs into the incision. At the
service bench, the technician should be
provided with wrist straps and electro-
static discharge protective work sur-
faces sothat he doesn’t cause damage
to the products that he’s servicing.

Because we’re all so busy trying to
get every day’s work done, we often
don’t really have the time to step back
and look at how things are getting
done, and try to make things more ef-
ficient. When time permits, however,
any available time that’s spent in eval-
uating and improving the workplace
and its effect on productivity, will
eventually pay rich dividends in the
quality and quantity of work
produced. |
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LAN and PC courses offered in
brochure

Ten intensive short courses are de-
scribed in a new brochure, LAN & PC
courses, offered by Learning Group
International. Topics covered in the
courses include: Hands-on PC Con-
figuration and Troubleshooting, Ad-
vanced PC Configuration, PC Net-
working, Hands-on LAN Trouble-
shooting, Hands-on Novell Trouble-
shooting, Managing PC Networks,
LAN Cabling Design and Installation,
Local Area Networks, Multivendor
Networking, Internetworking:
Bridges, Routes and Gateways.

This brochure outlines each course
and describes the applications and
subjects covered, the hands-on activ-
ities, benefits, materials provided,
authors and instructions, dates and
locations, and who should attend.
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Parts Express 1992 catalog

Parts Express announces the release
of their 148 page, 1992 catalog. Parts
Express is a full-line distributor of
electronic parts and accessories geared
toward the consumer electronics in-
dustry and the technical hobbyist.
They stock an extensive line of elec-
tronic components including speakers
and audio accessories for home and
car, CATV and VCR repair parts and
accessories, semiconductors, tools
and technical aids, computer accessor-
ies, chemicals and solvents, telephone
products, wire, connectors, instruc-
tional books and videotapes, and ar-
cade game parts.
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Surge protection flyer answers ques-
tions about surge suppressors
The subject of power surges and
how to effectively protect sensitive
electronic equipment from the dam-
age they can cause is the focus of a new
flyer available from Intermatic. En-
titled ‘“Why Surge Protection’’, the
flyer answers a variety of typical ques-
tions about power surges that users
often ask. Topics range from the def-
inition of a power surge and the types
of damage it can cause to effective
solutions that can be implemented.
The flyer also includes a residential

applications guide for determining
which Intermatic industrial surge sup-
pressor models are most effective for
specific types of applications. These
products range from plug-in surge
protectors to a circuit breaker panel
protector.
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New catalog of RF/microwave
connectors

Now available from Amphenol RF/
Microwave Operations is a 120 page
catalog (RF/IS&C) detailing 619 pop-
ular coaxial and twinaxial connectors,
adapters and accessories for use in
non-military industry standard and
commercial applications.

Featured in the new catalog are 50
and 75Q BNC connectors and sub-
miniature series SMA, SMB, and
SMC connectors. Also included are
TNC, Type N, Twinax, Twin-BNC,
UHF and Mini-UHF, as well as a 15
page RF/microwave connector selec-
tion guide with a pictorial frequency
range chart, and cable to connector in-
dexes, which enable the buyer to start
from the cable to be used and quickly
review the connector series options,
configurations, and attachment types.

Included are a cross reference for
data transmission applications and a
complete guide to 64 popular between
series adapters, together with plating,
dielectric, and dimensional callouts
for all parts. Also provided are com-
plete assembly instructions for all of
the cable connectors shown, including
crimp types and types for plenum
cables, together with a selection of
cost-effective assembly tools.
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Electronics components catalog

Mouser Electronics announces the
release of purchasing manual #570.
This comprehensive reference guide
provides up-to-date product data and
pricing on over 36,000 electronic com-
ponents and over 80 manufacturers.
Product Index Tabs are provided for
fast product location. Check the quick
index on the front cover for page
number correspondence. Look for the
new product section which contains
the most recent products available.
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renewal solicitation.

You have less risk because GE takes on the service contract
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service call business.

It's a winning proposition good on all brands of major
appliances and consumer electronics repairs. If you are not an
authorized GE servicer and would like to be one, let’s talk.

For information call or write to Service Protection Plus, Contract
Administration Center at
4421 Bishop Lane,

Louisville, KY 40218
Tel: 800-572-2455.
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———— News

Cable re-regulation legislation passes

The Electronic Industries Associa-
tion’s Electronics Group (EIA/CEG)
applauded the Senate’s passage of the
cable re-regulation legislation (S.12),
and in particular the amendment Sec.
1504 sponsored by Senator Patrick
Leahy (D-VT). The bill passed with 73
yeas, 18 nays, and one vote present, a
veto proof majority.

The amendment protects consum-
ers from cable service which does not
allow full use of all premium features
on their television sets and video
cassette recorders (VCR).

‘“The passage of the Leahy amend-
ment is a great success for the con-
sumer electronics industry, but more
importantly for the American con-
sumer,”’ said Gary Shapiro, group
vice president, EIA/CEG. ‘‘Senator
Leahy has been a very good friend to
our industry and the viewing public
and we appreciate the work he and his
staff has done.”” Welook forward to
working with him throughout the
process of making this bill a law.”’

Shapiro added, ‘“We are eager to
work closely with the cable television

industry to develop the necessary
technology and means to ensure full
compatibility between the consumer’s
televisions, VCRs and their cable
systems.”’ The amendment prohibits
scrambling of basic signals if such
scrambling has the effect of preclud-
ing consumers from making full use of
the premium features on their televi-
sion sets, such as picture-in-picture,
on-screen display, stereo surround
sound, and the ability to record one
program on their VCR while watching
a different channel on their set.

Video product sales strong in January
1992

Sales of video products were strong
in January 1992 as compared to Jan-
uary 1991, thereby setting one of the
mainstay consumer electronics prod-
uct categories off to a good start in the
new year, according to statistics re-
leased today by the Electronic Indus-
tries Association’s Consumer Elec-
tronics Group (EIA/CEG).

VCR decks posted a 40.6% sales in-
crease in January 1992 over the same
period last year. Camcorders rose

47.3%, color TV/VCR combination
units rose 43.8%, and color televisions
rose 5.7% during the same period.
Projection televisions had the strong-
est January of any video product
category, rising 91.7% over January
1991.

Overall, the total video products
category, comprising sales of color
TVs, projection TVs, VCR decks,
camcorders, videocassette players,
and laserdisc players, rose 20.4% in
January 1992 versus January 1991.

““While January 1991 video project
sales were somewhat depressed, Jan-
uary 1992 figures point toward a re-
covery to more normal levels. This
gives us hope that the coming months
might be more prosperous for and
result in modest gains for the cate-
gory,”’ says Gary J. Shapiro, EIA/
CEG group vice president.

‘““Weare particularly excited about
the increase in sales to dealers of pro-
jection televisions, which also experi-
enced solid growth in 1991. Sales of
these units will become more import-
ant throughout 1992 as interest in
home theater continues to grow.”’
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Skypix begins launch countdown, of-
fers installer training

With test operations underway at its
Oxford, CT broadcasting facility,
SkyPix is poised to enter the home
entertainment market with the first
digitally delivered direct broadcast
satellite system.

According to Richard Selvage, pres-
ident of SkyPix, ‘“We will open the
Earth Station in March and demon-
strate the system’s ability to deliver 80
channels, a virtual in-home video
store. The complete system launch will
take place in April.”’

The heart of the service is the pay-
per-view offering of movies, sports
and live special events. Viewers will be
able to select from 200 movies every
day with top titles starting on the half
hour, 25 movies starting every half
hour, in addition to the SkyPackage,
SkyNews, SkyKids and other pro-
gramming.

Programming is easily accessed
from menus on the TV screen. Video
text screens are designed to help
choose programming. The system has
3 main computers: a TV-top receiver,
a wireless remote control, and asatel-
lite antenna suitable for mounting on
roof tops, terraces, or in windows.
SkyPix also announces the schedule
for Authorized Installer Training. The
one-day training sessions will be of-
fered in over 50 cities nationwide.
These sessions will cover all phases of
installation of the units hardware, an,
integrated-receiver decoder satellite
antenna. SkyPix can be reached at
(206) 834-7596. SkyPix 25528 74th
Avenue South, Kent WA 98032

Nakamichi opens retail parts distribu-
tion center

Nakamichi America Corporation
announces the opening of its new retail
parts distribution center, Ruppman
Parts Distribution. Ruppman will ac-
cept and fulfill Nakamichi parts or-
ders from electronics dealers and ser-
vice centers, with the exception of
Nakamichi’s authorized service sta-
tions and dealers, as well as from
audiophiles and stereo enthusiasts
from the private sector. Over 5,000
replacement parts for current and dis-
continued Nakamichi products are
available to these end-users by calling
Ruppman toll free at (800) 662-0504.

Facsimile orders are received at (309)
691-2271. Orders are accepted from
7:00 am to 8:00 pm (CST) Monday
through Friday. Mail orders should be
addressed to Ruppman Parts Distri-
bution, 2130 Townline Road, Peoria,
IL 61615.

In-stock items will be shipped with-
in 24 hours of order placement. Own-
er’s manuals, service manuals and
schematics are also available for pur-

chase and can be mailed or faxed. Pay-
ment options include: VISA, Master-
Card, American Express, C.0.D.,
and pre-payment by personal check.

A sampling of available items in-
clude: transport parts, printed circuit
boards, sub—boards, capacitors, re-
sistors, diodes, batteries, test gauges,
washers, transistors and product
boxes. Ruppman will also research
part numbers upon request. [ ]

"You need it? PTS has it!"

PTS Electronics has the nation's largest

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

o

source. PTS Electronics was found-
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Cull PTS toll free. We will instantly
check the nation's largest
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more than any other supplier.
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The technician’s toolkit

By Conrad Persson

The same kind of analysis that can
help make the service bench a more ef-
ficient place to work can also make the
outside technician’s toolkit a more ef-
ficient work aid. After all, what is a
toolkit but, more or less, a portable
service bench. Of course no one ex-
pects the toolkit to contain anything
like the selection of tools, test equip-
ment and supplies that are found at the
service bench. Nevertheless, careful
selection of what the toolkit contains
will make the efforts of the technician
on site far more effective and efficient.

Making sure the toolkit keeps up with
the changes

Consumer electronics servicing in
the home has undergone substantial
changes over the years. In the early
days, sets were vacuum-tube based,
and most service calls involved replac-
ing one, or a few, tubes. The typical
approach then was for the service tech-
nician to stride into the home with the,
very impressive looking, tube tester
and check out the tubes in the set. It
usually wasn’t long before the offend-
ing tube was located and the set was
back in operation.

Astubes gave way to transistors and
then ICs, servicing of the set became
substantially more involved, and in
most cases the technician would stride
into the home and stride back out with
the set, carrying it back to the service
center for thorough diagnosis and cor-
rection of the problem.

Today in-home servicing has swung
back, at least to some extent, to ser-
vice on site; in the case of projection
TV sets, for example. These products
are large and heavy, and just to move
alarge-screen set from the hometo the
service center and back costs in the
neighborhood of $100.00. In addi-
tion, these units are fairly fragile, and
it’s not too difficult to put a scratch in
the screen or a dent in the cabinet. If

P}rsson is editor of ES&T
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Figure 1. Static control toolkit case.

the problem appears to be relatively
simple to correct, the technician may
service the set on site, rather than at-
tempt to move it. The modular con-
struction of some of today’s sets
makes it more feasible in many cases
to service onsite. Isolation of the cause
of a problem to a functional circuit
board, rather than all the way down
to a component makes it much easier
to service these units.

For those companies that have be-
come involved in computer and/or of-
fice equipment service, there is a fair
amount of servicing being done on
site. There are a number of reasons for
this. For one thing, many computer
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users either can’t or won’t be without
their computers for very long at a
time, so the servicing technician is
under pressure to complete the work
immediately.

But there are also reasons that com-
puters can often be restored to service
quickly. For example, the availabili-
ty of diagnostic software often makes
it possible to pinpoint the cause of the
problem quickly. In addition, once the
offending circuits have been indicat-
ed, in many cases because computers
are modular the problem board may
be replaced quickly and returned to a
depot or the manufacturer for reman-
ufacture.




The portable workbench

Many technological advancements
have made on site servicing of all kinds
of products more feasible. For start-
ers, there’s the constantly shrinking
size and weight of test equipment even
as it becomes more accurate, more
reliable and easier to use. Take the
DMM, for example. Back in the old
days before transistors, the typical
portable meter was battery operated,
fairly large, measured only volts,
amps and ohms, and loaded the circuit
under test fairly heavily. Today, you
can, quite literally, slip some DMMs
into a pocket, and with it measure not
only current, voltage and resistance,
but semiconductor junctions, capac-
itance, continuity, and more, while
loading down the circuit being tested
almost not at all.

But smaller DMMS with greatly in-
creased capabilities are only one facet
of the revolution in the tool kit, or
portable workbench, that make on-
site service possible. Oscilloscopes
have also evolved to the point that
some are small enough to put into a
toolkit.

ESD protection kits
Something else that has been mod-

ified so that it can be slipped into the
tool kit is the electrostatic discharge
(ESD) protection kit. There is really
no excuse to work on any ESD sensi-
tive product anywhere without pre-
cautions. Many manufacturers now
offer a kit that consists of a mat that
dissipates static electric charge as it
builds up, with a snap to which the
technician can snap his ESD wrist
strap, and the whole thing features a
cable that can be connected to the
nearest ground. These kits are flexible,
and the whole thing can be rolled into
a tidy little package and slipped into
the tool kit.

Battery/gas operated solder/desolder
equipment
Soldering/desoldering equipment
has been made completely portable.
Now even if the service call is some-
where where the technician has no ac-
cess to 120Vac power, one of these
portable soldering irons makes it
possible to perform service on site.

Planning a toolkit
In view of these and other recent
changes in consumer electronics prod-
ucts and the needs of consumers, the

most important tool for stocking an
efficient toolkit is planning. Just as
you carefully plan your workspace
and decide what products you will ser-
vice, you must put time and thought
into stocking a complete, but still port-
able, toolkit. (See Figure 1 as an
example).

Ask the technicians who actually do
the on-site servicing for their opinion
on tool selection. You don’t have to
include every tool they suggest, but
their input will contribute to a more ef-
ficient toolkit. Evaluate the work your
company does, what types of repairs
you will make on-site, and what re-
pairs you will only make in the service
center.

A toolkit planning checklist
Follow this checklist, or create your
own with this as a guide, to help plan
what will go into a toolkit.

¢ Determine what type of products
you will service on-site.

* Many components in today’s con-
sumer electronics products are subject
to Electrostatic Discharge (ESD) dam-
age. Be certain that your toolkit is
equipped with a grounding wrist strap
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and antistatic mat. Also include an-
tistatic bags to carry printed circuit
boards you may replace.

¢ If you will service personal compu-
ters, a selection of diagnostic disks will
help you pinpoint problems. Make
sure that the disks are adequately pro-
tected from physical and magnetic
damage.

* Do not forget the accessories. An
angled mirror like the ones used by
dentists may enable youto seeinto the
dark recesses of a product. A hand
magnifier may let you see details you
cannot otherwise see, thus let you
complete a repair that would not have
be possible. A flexible shaft or angled
shaft may allow you to remove and re-
place screws that you might otherwise
not be able to touch without extensive
disassembly.

¢ Inevitably, you will drop a fastener
or other important part. According to
Murphy’s Law, it will land in the most
inaccessible spot. To recover the miss-
ing part, you should have the two
types of part retrievers: the magnetic
and the spring loaded grabber. Both
can turn desperate scrambling into
routine servicing, but be careful to
keep the magnetized retriever away

from the diagnostic disks.

¢ Thereis never enough light. Carry-
ing a flashlight and an ac-powered
lamp in your toolkit will enable you to
place enough light wherever you need
it. In further deference to Mr. Mur-
phy, you might want to carry spare
light bulbs and batteries.

* Another important ingredient in a
well-stocked toolkit is a selection of
cleaning supplies and lubricants, in-
cluding paper towels and rags. Dust
and dirt love to collect in the warm
electrified atmosphere of consumer
electronics products. Electromechan-
ical components, such as magnetic
heads in VCRs and disk drives, may
become clogged with oxides and re-
quire cleaning.

Other supplies to consider are a
vacuum cleaner, a can of air to use
under pressure, soft brushes, isopro-
pyl alcohol, Freon, foam or chamois
swabs and screen wipes.
® Youshould carry basic test and mea-
surement equipment, such asa DMM,
an oscilloscope and the appropriate
gauges.

* Two-way communication, either via
a two-way radio system or a cellular
telephone, or both, might more than

pay for itself. In many cases, if a field
technician is faced with a problem he
just can’t quite solve, consultation
with a more experienced technician
back at the service center might turn
a “‘I’ll have to take it into the service
center’’ situationintoa ‘‘you’re back
in business’’ situation. Another way
you might use two-way communica-
tion between the field technician and
home base is to arrange express deliv-
ery of parts from the service center or
a distributor to the work site to avoid
interrupting a repair or taking a set in-
to the service center.

* The type of carrying case you select
isalso important. You can choose be-
tween an attache case, a soft-sided
pouch or a formed aluminum case.
Before purchasing a kit, you may want
to ask your distributor’s advice.
Which one is best for you depends on
the type of products you will be servic-
ing, how many tools and test instru-
ments you will carry, and how much
abuse your kit will have to withstand.
If you will equip several technicians,
you may want to purchase each type
of case, then determine which one lasts
the longest and which one the techni-
cians prefer. |
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The service bench: Heart of
the service center

By Conrad Persson

As often as not the service bench is
planned merely as a horizontal surface
designed to hold the product that has
malfunctioned, the test equipment
used to diagnose the cause of the
malfunction, and the tools, compo-
nents, and materials at a convenient
height while the product is being
worked on.

Thinking it out
In most cases, the service bench can
be made a far more effective service
tool by first thinking through exactly
what gets done there, and precisely
what is required to get the job done.

It can be revealing to write down the
task list. We'll do so here in no partic-
ular order. It is understood that dif-
ferent service centers service different
products, and in somewhat different
ways, so not all service centers will
necessary perform all of the tasks
listed. It should also be understood
that the compilers of this list have no
doubt left out many essential func-
tions, so please feel free to fill in those
that you know are missing.

The tasks
Here’s a list of the activities that
take place at the service bench:

¢ Disassemble the product and tempo-
rarily store the fasteners, cabinet
parts, components/assemblies re-
moved.

¢ Provide power to the product dur-
ing diagnosis/checkout.

¢ Visuaily inspect the product.

¢ Refer to manufacturers’ service lit-
erature.

¢ Connect diagnostic equipment

e Clean/lubricate part or all of the
product:

¢ Adjust/align the product.

¢ Desolder defective components.

e Handle replacement components.

Persson is the editor of ES&T

* Install/solder replacement compo-
nents.

¢ Test removed components to con-
firm that they are faulty.

* Burn in the repaired unit.

¢ Provide necessary signals to the
product being serviced.

¢ Call manufacturers’ servicing con-
sultants.

® Record components needed, work
performed, length of time worked.
¢ Refer toservice ‘‘tips’’; paper, fiche
or computer disk based.

¢ Repairdamaged PC boards/traces.
¢ Touch up cosmetic damage.

¢ Apply non-standard ac voltages.

¢ Inject externally generated voltages.
¢ Make temporary connections.

¢ See the front of the set while you ad-
just controls in the back.

* Work on ‘‘hot’’ chassis.

¢ Perform ac leakage tests.

What’s needed to do the job
Given this list of tasks that may have
to be performed (and if we’ve missed
any important ones, please let us
know), here are some of things that
have to be on or at the bench.

® Good lighting. This includes both
general overhead lighting and any pin-
point lighting needed to illuminate the
product under service.

® Magnification.

¢ Good organization.

¢ Adequate tool selection.

e Holding fixtures: vises, jigs, PC
board holders, etc.

¢ Telephone

¢ Computer terminal

® Variable power supply

¢ Isolation transformer.

* Electrostatic discharge damage
(ESD) protection.

® Vacuum pickup tool for handling
ICs.

¢ Vacuum cleaner for cleaning out
dusty products.

¢ Surge protection for sensitive
products.

¢ Solder/desolder station.

e Lubricants

¢ Dust off sprays

¢ Adhesives

¢ Fluxes

¢ Solder

* Wire

* Wipes

* Test equipment, probes, leads.

Making the service bench an efficient
workplace

One of the things that any service
manager has to consider when buying
a service bench is what kind of bench
to buy. There are the inexpensive ben-
ches that consist of, well, a bench.
These are nothing more than four legs
and a top. In order to make one of
these work, it’s necessary to supply it
with shelves or other provisions for
stacking test equipment, outlet strips
for power, lights, storage space, and
the other things necessary for a techni-
cian to perform his work.

An alternative is to buy a service
bench that was designed with servic-
ing in mind. Some manufacturers sell
benches that come right from the fac-
tory with outlet strips anywhere you
want them, storage drawers built in,
shelves, lighting, even ESD protective
tops.

While the first kind of stripped
down bench seems like a bargain ini-
tially, if you add the cost of all of the
accessories needed to truly make it in-
to a servicing bench, especially if you
include the time that will be spent by
someone who could otherwise be ser-
vicing, a fully equipped bench might
be a bargain.

Another thought along the same
lines, is that while many people, ser-
vice managers included, look upon
tools as just an expense, and a place
to economize where possible, thisisan
area where you must be careful about
false economy.

Sometimes it might seem that it’s
more economical to buy a less expen-
sive tool or piece of test equipment,
but tools and test equipment are one-
time, or at least infrequent expenses.
On the other hand, every minute
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Efficiency tips for the service bench

By Matt McCullar

As described in the main article, there’s
no substitute for the proper equipment
in servicing today’s sophisticated con-
sumer electronics products. On the other
hand, as always, a little ingenuity can
help organize the service bench, and
make the service equipment easier to use.
Here are a couple of suggestions from
one of our regular authors on improving
conditions on the bench.

Cables at a glance

This tip has saved me enormous
amounts of trouble. Servicing computer
systems involves lots of power cables that
look alike. It is very easy to confuse
which cables snaking all over the work-
bench are plugged in or not. This can be
dangerous when working with power
supplies.

One day | made a run to the office-sup-
ply store and bought a package of col-

McCullar is an independent computer and elec-
tronics and servicing technician

Figure 1.

ored press-on labels. They come in vari-
ous colors. Wrap each end of a power
cord with a label of the same color and
one look at the power strip tells you
what’s plugged in and what isn’t. This
sure beats following a power cord by eye
to see where it leads (see Figure 1).
This also works on cables for moni-
tors, printers, or whatever you have a lot
of on your bench. Colors are much easier
to distinguish than small names printed

Figure 2.

on labels wrapped around cords. Wrap
a label on each end of the cord, and se-
cure it with clear adhesive tape to keep
them from peeling off. If you run out of
colors, then make your own patterns —
red with blue, green with yellow, etc.

Reducing oscilloscope glare
My oscilloscope has to travel all over
the service center because of the variety
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wasted by a technician, who could
otherwise save time with a more ex-
pensive, more efficient tool or test
device, may occur day after day, week
after week, year after year, and hasto
be paid for.

Following are some specific areas
that service centers in today’s highly

competitive, demanding, economy
should give some serious thought to.

Lighting
There was a time when many service
centers were somewhat dark places
with lighting that was barely adequate.
Today, that kind of lighting is a sign
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of inefficiency. With today’s tiny cir-
cuits, effective technicians can’t rely
on merely decent general lighting.
General lighting should be bright
enough to be adequate for most tasks,
with high-power task lighting and
magnification available for the most
demanding visual tasks.



Figure 3.

of jobs [ use it for. Because of the bright
lighting, though, the glare thrown across
the screen used to be irritating, because
it took my attention away from what I
was doing and I couldn’t accurately tell
what the signal on the screen was doing
(see Figure 2).

So I wondered whether there are any
glare-reducing screens available for oscil-
loscopes like the ones that are so popular
for computer monitors. While I was sit-
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ting at the bench thinking about it, my
foot accidentally kicked a spare comput-
er monitor anti-glare screen that hap-
pened to be laying on the floor. Someone
had bought it for peanuts at a flea market
and it wasn’t being used. I decided to try
cutting out a piece of the screen and us-
ing it on the oscilloscope. It worked.

Anti-glare screens are made up of fine-
woven fabric. If you try cutting up a
spare screen with scissors, you’ll see the
individual fibers. I calculated the size I
would need, but allowed a little extra
length on each side just to be sure. Once
I got the right size, I used the scissors
again to cut thin strips of adhesive tape
to hold the anti-glare screen on the face
of the scope’s CRT. It works very well
(see Figure 3). No matter what angle you
look at the scope from, the green trace
stands out much more plainly. The grati-
cule is still visible, too. Best of all, I had
enough fabric left over from the one
computer monitor anti-glare screen to
make another glare eliminator for the
other scope in the service center.
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ESD protection

Many of today’s tiny ICs employ
metallic films that are vanishingly
thin. A static electric discharge that
can be seen in dim light, and that you
can hearasa ‘‘crack!”’ is thousands of
volts, and carries enough current to
vaporize one of these films if the

discharge is through one of these
devices. You will find at least one IC
in the schematic diagram of most so-
phisticated home electronics products,
such as TVs, CD players, VCRs and
microwave ovens.

Some sensitive components will be
damaged by discharges in the range of

400V. The average human is not aware
that a static discharge has taken place
unless the voltage approaches 10 times
that value. The presence or absence of
crackling discharges is not a guide as
to whether ESD protection is required.

In today’s world, every consumer
electronics product, every circuit
board and every component should be
treated as if it is susceptible to ESD
damage. Every bench position and
every tool kit for servicing electronics
products should be equipped with an-
tistatic wrist straps and antistatic
mats. Every technician should be in-
structed in the use of antistatic prod-
uctsand in the importance of keeping
static-generating products away from
electronics products that are opened
up for servicing.

Test equipment

Although it may be possible to get
by in electronics servicing with a sim-
ple DMM, a 20MHz scope and a few
other basic pieces of test equipment,
today’s sophisticated consumer elec-
tronics products almost cry out for
sophisticated tools and test equipment
to service them. As a matter of fact,
there are some pieces of equipment
that are all but essential.

For example, if you’re working on
aTVsetthat hasa ‘‘hot’’ chassis, and
you connect the probes of your
grounded scope to the set, you’ll be
providing a ground path that is certain
to destroy at least one diode in the
power supply of the set, and possibly
even damage the oscilloscope. Testing
a hot chassis safely requires that it be
connected to the ac line via an isola-
tion transformer.

Quite simply, good, easy to use,
high quality test equipment is the
foundation of a successful service
operation. Just take a tour of any suc-
cessful service center and see the con-
centration of test gear.

The Electronic Industries Associa-
tion/Consumer Electronics Group
(EIA/CEG) has compiled a list of test
equipment considered essential or
desirable for diagnosing and repairing
current sophisticated consumer elec-
tronics products. (For a pamphlet,
write to the EIA/CEG, 2001 Penn-
sylvania Ave, N.W ., Washington, DC
20006-1813).

Cleaning supplies and other chemicals

Many of today’s consumer elec-
tronics products, such as VCRs and
camcorders, are actually electrome-
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chanical devices. Computer floppy
disk drives have moving parts that
wear and break, and sensing heads
and other mechanical components are
subject to wear and abrasion and
deposits caused by travel of the
magnetic medium. Servicing a con-
sumer electronics product may require
more than thorough cleaning of the
heads or other parts of the tape path.

This kind of service requires specific
techniques and the correct supplies,
which should be readily available at
the bench or in the portable tool kit.
If youservice VCRs, for example, you
will need the right cleaning aids and
appropriate cleaning liquids, such as
isopropyl alcohol or Freon TF.

Never clean a VCR with cloth, cot-
ton swabs or any other material that
might leave lint or residue. The two
materials generally recognized as ap-
propriate for cleaning VCR heads and
tape paths are chamois and plastic
foam. Both of these materials are
available in sticks or swabs. Spray the
cleaning liquid on the material and
carefully wipe the heads and transport
parts clean.

You can also use cleaning tapes for
VCRs and cleaning disks for computer
disk drives. From the information
available, it appears that most clean-
ing disks for computer disk drives are
safe to use. In the past, we did not

recommend VCR cleaning tapes.
However, there are now one or two
(and possibly more) that appear to be
safe and effective. Choose among
these products carefully. Some are
thought to induce the problems they
are supposed to eliminate.

Soldering

If you closely examine current com-
pact, light-weight, feature- packed
consumer electronics products, you
will find components that are smaller
than a matchhead, printed-circuit
board traces that are almost hair-thin,
and packaging that leaves almost no
room for you to put your hands in.

The manufacturing process em-
ploys fabrication technology that is
exacting, including the temperature
and other parameters of the soldering.

When a component is desoldered
and a replacement component is sol-
dered in, the soldering irons used by
the servicing technician must be able
to provide sufficient heat at the right
temperature if the new connection is
to be made to the same specifications
that prevailed during the manufactur-
ing process.

Today, soldering and desoldering
have almost been raised to a science.
High quality solder/desolder stations
can control not only temperature, but
how quickly the tip reaches the desired
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temperature. Because so much of to-
day’s consumer electronics circuitry is
sophisticated and extremely delicate,
it only makes good sense for the ser-
vice center to take a close look at the
soldering tools they are currently us-
ing to make sure that they’re adequate
to do the job.

Safety ac leakage testing

Some things, like the importance of
safety, never change. Every TV, VCR
and personal computer is connected to
the ac line. Many things can go wrong
within one of these products to cause
the ac line to be accidentally connected
to the exposed metal parts of the prod-
uct. If someone comes in contact with
the exposed parts and a good ground
simultaneously, the result could be a
possibly fatal shock.

Every consumer electronics product
that is serviced should be given a safety
leakage test. The leakage test, de-
scribed in most service manuals,
allows you to make sure they are safe.

Putting it all together

Technicians are much more than
tools and test equipment. The knowl-
edge and skills they bring to the job are
the most important part of trouble-
shooting and repairing products.
However, even the most knowledge-
able technicians cannot achieve their
goals without the proper tools.
Whether on the bench or out in the
field, well-equipped servicers will be
faster, more efficient and more ac-
curate than their unorganized com-
petition — and more profitable.

There are two ways to set up a ser-
vice bench. Oneisto just let it happen:
buy a bench, provide power, lighting,
test equipment, etc., as it occurs to the
service technician to request them.
The other is to do some prior planning
and preparation. Thisinvolves think-
ing through all of the products that
will be serviced there, the operations
that will be necessary to perform that
service, the tools and test equipment
that will be necessary to perform that
service, etc.

While planning the workbench, it
would make sense to do some cost
comparison: for example, work out
what it would cost to buy a manufac-
tured technician’s work bench, with
the ultimate cost of putting one
together in the service center.

The service bench is the heart of the
service center. It’s the place where all
of the work that brings in the profits
gets done. Make sureit’s well thought
out and planned.



Three tough dogs

By Homer Davidson

¢ ‘Tough dogs’’ are the curse of
every consumer electronics servicing
technician. Y ou may service dozens of
products routinely, then all of a sud-
den run across one that just resists all
your diagnostic efforts. Occasionally
there’ll be a spate of two or three or
more of these products that test your
skills and even make you doubt your
diagnostic abilities. And just as with
beauty, the tough dog is often in the
eye of the beholder. A product that
you have wrestled with for hours with
no results might be a piece of cake for
the guy at the next bench, and vice
versa.

If it takes longer than about two
hours to find the problem in a product
that’s malfunctioning, put it aside and
work on something else. Some techni-
cians work all day on a tough dog
without making any progress.

If you spend more than two hours
orsoon atoughdog you may wind up
agitated and unable to think straight
about the problem. Tackle the tough
dog again early the next morning,
when your mind is fresh, or after work
when no one is around.

Intermittent RCA CTC140 chassis

The customer complained that the
TV set had acted up for an entire
month. Sometimes it would go black
and come right back on. Other times
the TV might remain inoperative for
a half hour. On occasion the set would
work without interruption, then mal-
function the next time it was switched
on. Finally, both sound and raster quit
and the set would not come on at all.
The set was dead when | was called to
service it (Figure 1).

My first step was to replace the fuse
and check all diodes. Because | had en-
countered defective diodes in several
CTC140 chassis | had worked on be-
fore, I removed the diode SI1P board

Davidson is a TV servicing consultant for ES&T.

Figure 1. The technician has just removed the diode S1P board to individually check each

diode in the low-voltage circuits.

totest the diodes on it. This board can
be removed easily by turning the
chassis over and removing soldered
pins from the main TV board. In this
case, all three diodes on this board
tested good.

Now suspecting that the horizontal
output transistor (Q4400) was leaky,
I checked it. To get at this transistor
I had to remove a shield and plastic
assembly (see Figure 2). I observed
high leakage in the horizontal output

Figure 2. The metal shield must be removed to gain access to the horizontal output transis-
tor, Q4400, in the 27-inch chassis.
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Figure 3. A shorted C4403 (0.56 —) capacitor in the yoke circuit took out the horizontal out-

put transistor and 4A fuse.

circuit, and consequently replaced
Q4400 with a 179743 exact replace-
ment. When I turned the set on again,
it blew another fuse. At this point I
decided to take the set into the service
center to complete servicing.

When I tested the set on the bench,
1 found that only a fuse had blown this
time. Q4400 tested normal. I un-
plugged the yoke assembly from the
circuit and turned the set on. The fuse
remained intact. Thisindicated aleaky
component in the yoke or pin cushion
assembly. The yoke assembly tested
normal between horizontal and yoke
windings. CR4402 and CR4401 tested
good in the horizontal centering cir-

-cuits. When I tested capacitor C4403,
I found a dead short (Figure 3).

It’s important to be careful here
because C4403 is not the same value
in all CTC140 sets. In most CTC140
chassis C4403 is a 0.56uF coupling
capacitor. Ina 27-inch CTC140 chas-
sis, however, C4403 is a 0.0434F, 2.5V
capacitor, part number 190000.
Because installing the wrong value
capacitor here may result in poor
linearity, I was careful to install the

correct 0.043uF, 250V capacitorin this
27 inch color chassis.

After replacing the capacitor, I ran
the unit for an hour before making
final adjustments. Although the pic-
ture was nice and clear, something was
still wrong with it. When there was a
doorway or telephone poles or other
vertical element along the outside edge
of the picture, they seemed to bend a
little. The linearity in the middle was
fairly good.

While some technicians might have
let this pass, I felt that there was trou-
ble in the pin cushion circuits that
might be corrected by a touchup of the
pin and width controls. These pin
cushion controls and circuits are
found on a separate pin S1P board
(PW 4800).

The pin adjust (R4806) and width
(R4802) had little effect upon the
raster, but the centering control
(R4400) had some effect.

When [ connected the dot/bar gen-
erator to the antenna terminal, the
bowing defect really showed up. Al-
though the picture was fairly normal
inthecenter, the sides were bowed in-

Q4804
PIN DUT

FROM
Q4803

R4010

120

LEAKY

TO DAMPER DIODE
CR4400

Figure 4. The leaky pin out transistor, Q4804, caused a bowing inward of the picture at the

outside edge of the raster.
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ward. Readjustment of the width and
pin adjustments had little effect on the
vertical lines.

I checked all transistors within the
pin cushion circuits using the diode
check of a DMM (Figure 4). Every-
thing was fine here. Next, I tested
diodes CR4801 and CR4802. CR4802
showed a leakage of 145Q. I discon-
nected one lead of CR4802 from the
circuit and tested it. CR4802 tested
normal out of the circuit. A test of the
circuit with CR4802 disconnected
from it turned up the same leakage
resistance.

Both CR4803 and CR4804 tested
normal with one lead disconnected
from thecircuit. The rest of the circuit,
however, still showed leakage. I again
checked the pin output transistor
(Q4804) and measured a resistance of
1459 between collector and emitter
terminals. After | disconnected the
collector terminal from the circuit and
again tested this junction, the pin out-
put transistor exhibited leakage. No
doubt I missed a correct test on the pin
output transistor, or it was intermit-
tent when I tested it before.

I removed Q4804 from the circuit
completely and tested it again. The
emitter/collector junction resistance
was 145Q. I didn’t have the exact
manufacturer’s replacement for this
transistor, so I replaced it with a
universal replacement. In this case a
SK-3893 or ECG 152 willdo. Afterre-
placement of this transistor, readjust-
ment of pin and width controls may be
necessary to straighten vertical and
horizontal lines.

Panasonic ETA-12 with color, height
problems

The customer brought in a Pana-
sonic ETA-12 chassis and described
the problem as poor color followed by
picture collapse into a one-inch-high
horizontal line. I decided to correct the
vertical problem before checking out
the color. Because the chassis was fair-
ly old, the customer wanted an esti-
mate before the chassis was repaired.
As all technicians know, you just
about have to fix the set before an ac-
curate estimate can be made (Figure
5).

I began by observing waveforms
within the vertical circuits. As [ did so,
the raster would intermittently col-
lapse to a white line. It occurred to me
that the cause might be the same thing
that was causing the original vertical
symptom.



I found a fairly normal sawtooth
waveform on the base terminal of
drive transistor (TR453). The ampli-
tude of the waveforms at the emitter
and collector terminals was very low.

Because TR453 was connected in
the emitter-follower configuration, re-
vealed by the schematic, the amplitude
of the sawtooth waveform at these ter-
minals should be only slightly less than
the amplitude of the waveform at the
base terminal.

Because the waveform at the emit-
ter terminal of TR453 was almost non-
existent, (Figure 6) I suspected a prob-
lem in this area of the circuit. I took
careful measurements of the voltages
at the terminals of this transistor. The
voltage at the collector terminal was
only0.1V. It should have been around
25V.

The voltage at the emitter was OV in-
stead of the normal 0.7V, and the volt-
age had dropped to 1V at the base ter-
minal. I removed TR453 from the cir-
cuit and checked its junction resis-
tance. It was very leaky. I replaced the
driver transistor with an ECG 128
universal replacement.

When I applied power to the set and
readjusted the vertical height, lineari-
ty, sub-lin and vertical balance con-
trols the picture filled the screen. My
next step was to correct the color
problem.

Unfortunately, as soon as I moved
the chassis to locate the color circuits,
the raster collapsed to a horizontal
white line. Back to the vertical circuits.
No doubt one of the vertical output
transistors was acting up; possibly
both. The raster returned as I was con-
necting the test instruments.

To determine if the problem was be-
ing caused by the vertical circuits, I
connected the scope lead to the nega-
tive side of coupling capacitor C465
(100F). If the waveform at this point
disappeared when the raster collapsed,
the defective component must be in
the vertical circuits. If the raster col-
lapsed but the waveform remained
normal, the trouble must be in the
yoke or pin cushion transformer cir-
cuits. 1 monitored the 110V power
source with the DMM.

Naturally the chassis played per-
fectly the rest of the day. The next
morning when | turned on the service
bench power the raster was nothing
but a white line. The scope waveform
was good, indicating problems within
the yoke or pin cushion circuits.

Because poor pin cushion trans-

a tough dog.

former soldered connections have
caused intermittent problems in other
sets, I did some poking around on the
transformer connections. This caused
the raster to return. I located the ver-
tical transformer, TR504, and resol-
dered all terminals. At the same time,
I resoldered the horizontal pin cushion
phase transformer (TR503) terminals.
This restored the picture to normal,
and twisting and prodding around
upon the chassis no longer had any ef-
fect upon the raster.

To tackle the color problem, I at-
tempted to adjust the color and test
controls to obtain a normal picture.

Figure 5. One Panasonic ETA-12 had several different problems, causing it to become

-

The best 1 could get was a greenish-
blue picture. Red was missing from the
picture. This one could be easy.
Voltages at the red output transis-
tor, TR532, measured quite normal.
I connected the scope to the base and
then to the collector of TR523 to see
the color waveform. There was no col-
or waveform at the collector terminal.
I tested TR352in the circuit and it ap-
peared normal. I checked the wave-
form at the emitter color drive ter-
minal. The amplitude was low. Resis-
tors R352 and R360 were good. When
I checked R355, the red would come
and go in the picture (Figure 7).

TR4S3
VERT DRIVE

FROM
VERTICAL
SWITCHING

14V

R48)
TR455 2m

VERT OUT

| p——=8» TO VERT YOKE

Cass
100uF

Ra82
10K

10V

Figure 6. The leaky vertical drive transistorcaused only aone- inch raster in the Panasonic

ETA-12 chassis.
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Figure 7. A bad soldered connection at the red drive control R357 removed red from the

raster in the Panasonic ETA-12 chassis.

When I touched the red drive con-
trol, the color would come and go. The
red control (R357) appeared to have
a poor soldered terminal. Resoldering
the control solved the intermittent red
color problem, completing the repair.

Sylvania E32-8 chassis: dead set

After replacing a blown 4A fuse, the
Sylvania E32-8 chassis remained dead.
My first step was to check the resis-
tance of the horizontal output tran-
sistor (Q402) from collector to base.
It was shorted. I replaced Q402 with
an ECG165 universal power output
transistor (Figure 8).

This did not solve the problem. The
chassis was still dead with very little dc

voltage at the collector terminal of the
horizontal output transistor. A volt-
age check at the cathode of the switch-
ing regulator indicated no voltage.
There was + 160V at the anode term-
inal. This indicated that the low
voltage diodes were good to this point
in the circuit.

These sets employ a scan-derived
power source to power the Horizon-
tal/Vertical countdown IC (IC700)
and the voltage regulation circuits of
the low-voltage power supply. That is,
the source of these voltages (24.6V) is
a secondary winding of the flyback
transformer. This 24.6V supply volt-
age must be present before these cir-
cuits will operate. In order for there to

Figure 8. The shorted horizontal output transistor (Q402) in a Sylvania E32-8 chassis was
replaced with an ECG 165 universal replacement.
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be output from the flyback transform-
er, the horizontal oscillator and out-
put circuits must be working. At the
same time, a B+ 112V must be ap-
plied to the horizontal output
transistor.

When one of these sets is dead, one
of the following circuits may be the
cause: the low-voltage regulator cir-
cuit, horizontal countdown, horizon-
tal output, flyback circuits, scan-
derived 24.6V and shutdown circuits.
Since the cause of most such problems
is the horizontal circuits, they were
checked first.

Because the horizontal output tran-
sistor (Q402) had already been re-
placed, the next logical step was to
check the horizontal countdown IC.
With power to the set disconnected, I
applied +24V at SC706 from an ex-
ternal power supply. This point con-
nects to pin 9 (VCC) of 1C700.

With 24V applied here, if the IC is
operating correctly it should generate
the horizontal waveform at pin 8.
There was no waveform at pin 8. Like-
wise, there was no vertical pulse at pin
12. A quick voltage check at pin 9
showed only 1.25V. The working volt-
age should be between 8Vdc and
9Vdc.

I made resistance measurements at
all pins. The resistance at pin 9 was
1109, far too low. It appeared likely
that IC700 was defective. To be sure
that it was the IC causing the problem,
and not some other part of the circuit
loading it down, I desoldered Pin 9
with desoldering braid to isolate it
from the rest of the circuit and again
measured the resistance at that point.
It was still 1109. I replaced IC700 with
an exact replacement (15-3017119-1).

I again applied power to the chassis
expecting it to operate properly, but
the problem remained. I checked the
secondary 24.6V circuits using resis-
tance measurements of flyback wind-
ings | and 2. SC530 was normal. The
scan derived voltage source appeared
normal, except no voltage is present
until the horizontal circuits operate.

I shifted my attention back to the
low voltage circuits. Again, SCR513
was tested and appeared normal (Fig-
ure 9). SCS512 and SC518 diodes
checked okay. Because the voltage
was normal at the anode of SCR513
but not at the cathode, the low voltage
regulator, SCR driver, phase detector
and error amp were all suspects.

I tested all three transistors in the
circuit. Q502 and Q504 were open.
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Figure 9. No sound, no raster, no brightness symptom was caused by open Q502 and Q504

in the low voltage regulation system of the

Q500 tested normal. I removed both
Q502 and Q504 and tested them again.
This confirmed that they were both
open. I replaced Q502 with an
ECG159 and Q504 with an ECG123

Sylvania E32-8 chassis.

AP universal replacement.

To avoid destroying these replace-
ment transistorsin case | had not com-
pletely corrected the problem, I con-
nected the set to the line viaa variable

transformer and set the voltage to
60Vac. Low dc voltage was noted at
the cathode of CR513 and Q402. I in-
creased the voltage gradually until the
transformer output voltage was 120V.
Everything appeared fine and the
raster was normal. The chassis oper-
ated for several hours upon the bench.

The B+ adjustment was set at
+ 112V at the cathode of SCR513 or
horizontal output transistor Q402.
The picture tube anode voltage was
28.2KV. Although the chassis did not
indicate any signs of lightning dam-
age, I suspect that it may have been
damaged by a power surge, because
the set is powered from a system that
is not especially reliable.

Conclusion

So called “‘tough dogs’’ consume a
great deal of service time. In many
cases, it is not possible to charge the
customer for all of the time that ser-
vicing of the product actually con-
sumed. Many different problems in
several circuits may end up as a tough
dog. Always, double check the chassis
for other possible defects and ad-
justments. Look outside the most ob-
vious circuits for possible defects. B
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Dealing with poor connections

By Victor Meeldijk

Poor connections are among the
leading causes of equipment failures.
In this article we will provide some ac-
tual examples of this failure mode,
ranging from a hand held calculator
to a computer system.

The malfunctioning computer

A two year old ITT Xtra 386 com-
puter (model 401401-104B), occasion-
ally displayed various error messages
during the power up diagnostic tests,
and would not keep correct time. The
first hint of a problem was that the
clock began running slow. Later,
whenever the computer was turned
on, after it went through its power on
self test the screen would display the
error message ‘“The system configura-
tion does not match the hardware.”’

The time problem only occurred
after the computer was off overnight.
If the computer was turned off for a
short time during the day, it seemed to
function properly.

At first I suspected a failing back up
battery. When the power supplied by
this battery drops below a certain
level, the system set-up information
may be lost. This can cause configura-
tion error messages.

Before I replaced the battery, I
copied the computer set-up informa-
tion, just in case the temporary remov-
al of the back-up battery corrupted (or
caused the loss of) the set-up informa-
tion, so that I could configure the
system as it was before I began work-
ing on it.

This configuration information is
displayed by pressing the CTRL-ALT-
ESC keys. Be certain to save any files
before you press this key combination,
because the computer will reboot after
you go through this procedure. In this
case, replacing the battery did not fix
the problem.

While I was replacing the battery,
I inspected the system. This examina-
tion did not show any visible prob-
lems, except for dust and a few spider

Meeldijk is the Reliability/Maintainability Engineer-
ing Mapager for Diagnostic/Retrieval Systems, Inc.
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Figure 1. In the 386 ITT Xtra computer, the clock circuit IC, an MC146818, is emulated in
an 84-pin PLCC device, part number 82C206, manufactured by Chips and Technology.
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Figure 2. The clock and battery back up portion of the circuit for the ITT 386 Xtracomputer.
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webs inside the case (which I cleaned
up).

I looked at the computer mother
board again, but did not find any IC’s
that looked like a clock circuit. A
check of the manual revealed that in
this computer, the clock circuit IC, an
MC146818, isemulated in U53, alarge
84 pin PLCC (Plastic Leadless Chip
Carrier). (See Figure 1). This device
bears part number 82C206, and is
manufactured by Chips and Technol-
ogy, Inc., 3050 Zanker Road, San
Jose, CA 95134, 408-434-0600, Fax:
408-432-9226. This part also contains
the configuration status of the
computer.

Figure 2 is the schematic diagram
for the battery and clock circuit, and
the pin out and block diagrams for the
82C206. The new battery measured
3.64V when I took it out of the pack-
age. The battery voltage measured
3.64V even after it was installed in the
circuit. This was strange because the
manual indicated that the voltage
should be lower when the battery was
installed in the circuit.

Taking measurements at various
other points showed 3.57V between
CR1 and CR2, 3.52V at the cathode
of CR2 and 3.52V at pins 75, 32 and
15 of US3. Note: as is the case with
smaller IC’s, pin 1 of US3 is denoted
by a dot, although it is in the middle
of onesside of the IC and not at one of

the ends. The pin numbers increase in
a counterclockwise direction.

I contacted the company that made
the computer (ALCATEL Business
Products, located in Arizona;
800-528-1400) to see if they had seen
this problem before and if repair parts
were available. [ was given a technical
service number, 800-528-6451, which
referred meto New York and New Jer-
sey repair facilities.

According to the technicians I
spoketo, this company stopped mak-
ing computers about 3 years ago, and
in this region there is a MICI (short for
mailin, carryin)center in Edison N.J.
(908-235-3131) that replaces malfunc-
tioning assemblies. Repairs are not
done to the IC level at the regional
centers, but some circuit card repairs
are done in Arizona.

I decided to try one more test before
going to the trouble of removing the
mother board for replacement. It
seemed strange that the clock worked
with power on and only had problems
with power off, and the battery volt-
age was higher than the manual indi-
cated.

Thevoltagesthat I had measured at
the IC were actually measured at the
socket pins, not at the IC terminals,
which were not readily accessible, so
it occurred to me that there could be
one or more bad connections that I
was unable to uncover with these mea-

surements. | thought that this might
be the reason that the in-circuit battery
voltage appeared to indicate that it
was not being loaded. I decided to
make sure that the IC was properly
seated in its socket.

With power to the computer discon-
nected, I pressed down on U53. The
IC did not move, so I used an extrac-
tor (if one is not available a smaller
jeweler’s screwdriver carefully insert-
ed at each corner will also work) to lift
up the IC a little so it could be pressed
back into place.

When I turned the computer on af-
ter reseating the IC, all kinds of error
messages were displayed, including:
RTC (real timeclock) INTERRUPT,
SET OPTIONS MAY NOT BE SET,
INCORRECT VIDEO, NO REPLY
TO SECOND HARD DISK, BOOT
SEQUENCE FAILURE. I then at-
tempted to boot the system from a
DOS floppy disk, but the error
messages were again displayed.

I pressed CTRL-ALT-ESC againto
force the computer into the set-up
mode. The set-up information had all
been lost when the IC was moved, in-
cluding the fact that a floppy drive was
installed. This was the reason the
system would not boot from the *“‘A”’
drive DOS disk.

I set up the computer using the con-
figuration information that I had
wisely recorded before I began work-
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Figure 3. In the CD player, all the connectors were removedire-
placed, including the ones underneath the disc mechanism.

ing on it, and then shut it off. The next
day when I turned the system on, the
clock displayed the correct time and
worked fine. All of the strange symp-
toms in this computer had been caused
by some poor connections between the
socket and the IC.

CD player repair

A Magnavox model F1041BKO1,
displayed an error message, instead of
the TOC (Table of Contents) when a
disk was loaded. The inside of the
player was fairly clean, and there were
no visible defects. I thought that the
problem might be a dirty lens, so I
cleaned it. That had no effect on
player performance.

Before I evenlooked at the schemat-
ic, Iremoved and replaced all the con-
nectors (Figure 3), and wiggled the
socket-mounted IC. These simple ac-
tions restored the unit to operation. As
a precaution, I cleaned all the connec-
tions with a Freon spray (Figure 4) be-
fore I returned the unit to its owner.

Signal processing system

Intermittent problems were occur-
ring in a large computer system. The
problem was isolated to intermittent
circuit card connections as the mal-
functions would disappear after vari-
ous circuit cards were reseated (re-
moved and reinstalled). This proce-
dure acted as a contact wiping action,
cleaning the contact areas. One of the
‘*“failing’’ cards was sent to an in-
dependent laboratory for analysis.
Figures 5 and 6 show the analysis of
the circuit card edge card connections
(fingers) and a spectroscopic analysis
of the material found, showed it was
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Figure 4. Before the CD player was returned, all the connec-
tors were removed and sprayed with contact cleaner.

Figure 5. The circuit card edge connectors (fingers) showing accumulated debris.
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T T LJ L]

S9&DIINI(E)®E)

CONNECTOR PIN 31

PHOTO 184 AREA 1t
200R
ACTUAL DAT=7.33

. BEAN YOLTAGE=15.00

BEAM CURRENT=.888

i 1 i

800 1000 1200

KINETIC ENERGY, EV

Figure 6. A spectroscopic analysis of the material found on the card edge connector showed
it was a mixture of silicon, carbon and oxygen composition, silicon oil and dust/dirt from
the environment. Some particles of conformal coating material were also found.
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is depressed.

a mixture of silicon, carbon and ox-
ygen composition, silicon oil and
dust/dirt from the environment.
Some particles of conformal coating
material were also found.

Hand held calculator
The calculator, a Texas Instruments
Scientific Model ATA4581, worked

Figure 7. The Tl calculator keypad assembly uses dome switches
which consist of a metal disk that contacts a wire, when the key

-

Figure 8. Underneath the dome contact point, as seen under a
microscope is a dark spot which is some foreign material that

prevents proper contact operation.

very erratically; sometimes the keys
would not respond, and other times
double entries would occur. Checking
and resoldering some of the connec-
tions inside the unit did not solve the
problem.

An examination of the keypad as-
sembly showed that it used dome
switches which consist of a metal disk

that contacts a wire when the key is
pressed (Figure 7).

Figure 8 shows the dome contact
point under a microscope. Note the
dark spot, which is some foreign
material that prevents proper contact
operation. Cleaning all the dome
switches resulted in proper calculator
operation. [ ]
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Cleaning electronic game

cartridges

By Matt McCullar

As Nintendo’s Entertainment Sys-
tem continues to appear in more and
more homes, so does a peculiar prob-
lem. Sometimes players load old fav-
orites into the cartridge slot, turn on
the power, and nothing happens. It
may take three or four tries before the
game loads, if at all. It can get so ag-
gravating that frustrated players heave
these $40 cartridges into the trash.

What is going wrong? The gold-
plated contacts on the cartridge’s cir-
cuit board get dirty preventing solid

McCullar is an independent computer and electronics
servicing technician

CURTIS MATHES
PARTS

Need a repair? Need a part?
Getting the Run-A-Round?
Hard to find replacement
parts and repair?

111 GOOD NEWS !

We Specialize In
CURTIS MATHES

electrical connections with the main
console. The computer tries to read
the program and can’t find it.
Obviously a good cleaning is all
that’s needed. But you have to take
apart the cartridge to clean the circuit
board. And Nintendo uses some bi-
zarre screws to hold their cartridges
together. They look like this:

WRC
INCORPORATION
1104 COMMERCIAL STREET
ATHENS, TEXAS 75751
Phone 1-800-657-1979
Fax 1-903-677-3308

Ask about our chassis
and
board exchange program
We Stock Parts For Many other
Manufactures

New Prices

VCR Repair 59.95
plus parts
Repair
plus parts
Repair

plus parts

Camera 69.95

Camcorder 79.95

We Really Care

Circle (98) on Reply Card

Figure 1.

Don’t bother checking the toolbox.
You won’t find a nut driver that even
remotely fits these screws. Instead, use
a pair of very long, narrow-tipped
long-nosed pliers. They put a firm
hold on the heads and a few quick
turns is all it takes to pop open the
cartridge.

I’ve had the best luck in cleaning
card edge contacts with an ordinary
pencil eraser. The contacts end up
looking brand-new.

Fortunately, there are interior plas-
tic standoffs that prevent the circuit
board from being installed backwards
or upside-down. A Nintendo cartridge
snaps back together in just a few
seconds. I like to use replacement
screws with standard heads on them,
in case I ever see the cartridge again.

This oxidizing problem is not pecul-
iar to Nintendo games. It happens to

24 Electronic Servicing & Technology May 1992

Figure 2.

almost every home video game system
and microcomputer that allows ROM
cartridges to be plugged in. The card
contacts are exposed to everything,
right out in the open. The cartridges
Atari manufactured for their 2600
VCS did not have this problem
because they ingeniously employed a
trap-door mechanism that automatic-
ally sealed cartridges shut whenever
they were not plugged into anything,
and therefore were protected from
dirt, smoke, oil, etc. (See Figure 2).

Not all manufacturers follow Nin-
tendo’s lead in manufacturing car-
tridges, either. Nintendo’s are the only
ones I’ve seen that prevent the circuit
board from being installed back-
wards. With other companies it is
possible to forget how the board was
resting in there originally unless you
make a drawing of it first. It is easy to
re-install the circuit board incorrect-
ly, snap together the cartridge, plug it
into the game console, and destroy the
cartridge’s internal ROM chip when
you turn on the power.

Knowing this, you can now fix
‘‘broken’’ games that people bring in-
to the workshop, or fix your own.
Perhaps you can find some “‘faulty”
cartridges at a flea market, priced to
move, and repair them all before the
sun goes down. Cost to repair: nothing.
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Product safety should be considered when com-
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SChematiCS symbol number designates components in which DEFLECTION CIRCUIT SCHEMATIC
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mended that only exact ¢ataloged parts be used
for replacement of these components. Product safety should be considered when componeiil replacement is This schematic is for the use of qualified technicians only. This instrument
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found on other Profax pages.
37 38 T 39 [ 40 I 41 42 I 43 I 44 I 45 46 47 I 48 I 49 [ 50 | 51 I 52 I 53 I 54 1 55
)
I I
oyl [ i I - TR oo . o I e T
e 1 ! T/@wu = KINE SockeT €2 'R
RAMP u:r;r“ RasIE {coszojl “:“ i f 10,4V o 183 RS004 1B 8
2 Meson 470, :TLD 7 1 E5008 Q: X 2%
L 1sev Bod (:oaznlm,m, - <. B L : 10.9v # RO D 0¥ 6
=5 | oummg 0] 2 XE . gl
(45251 (R45211 s T ey "fg'.?” ______ | 1003 TPS019 e u
5 O 554 I “pEFLEcTIN 1| w5002
L &% T crag12 Bem2 —| o TOE | e
i nase 3 mus2n 62¢ © (o 00 P80l 98002 TPB004
. - ] e
casi2 pp & B0F B0 | easm * l 20y
W w e |
VD lg“g’}-:’ (‘{ : rozonTaL
HORIZ ez Y0 7:0:1\ /( F 5. | ! !
i o p e , ) |
t—.z 24.4Y] 1 *
N:gsg] e E4402 E4401 l
evteAne | W07 - cys22 p | |
420,
mezoy Nia o Lp Va2 (\‘ i " T :
e contade rar = et neen 306y :
£ | :
CR4501
* |
R4542 G nsecs !
Jca05) : a0v PP PULSE c;;gé ______________ - |
R4le4
-D
L/T'nm >
&
51 TP4402
m:,",,,:,"{ Foss01
& .08v D25 oc % * l T
1 ) = L , O Stk 9 =] u:"hél
R4US COW.?I l:& F) 3% £18 =g
6200 wvl, B =ha R A< ~ A R ee—— el | | -SSR LA F
= Ly n‘o‘w‘: * 8 cm:?“z 3 c‘ﬁ%:"
R Lo 20 ‘m":E foid
4 [~ run = i ﬁ ¢ POVER, SN
(S5~ 4 =
SCHEMATIC NOTES +y
1. RESISTORS
A SURFACE MOUNTED 1206'S ARE 178V, 5X TOLERANCE, 080%'S
ARE 1710V, 5% TORLERANCE, UNLESS OTHEAVISE SPECIFIED.
8. AXIAL LEADED ARE 1/4W, 5X TOUERANCE, UNLESS - G
VR SRE N B, KaXI000, H=X1.000,000. A ML IWTEGRATED CIRCUITS
2. CAPACITORS A O WINY OTHER SENICON
A VALUES 1.0 MO ABOVE ARE [N pF, UNLESS OTHERVISE CuCIORS I ELECOsTA T
YaLEs 10 Gy " SeNSTVE  aMD. | ALURE
B. VALUES BELOW 1.0 ARE IN o, UNLESS OTHERWISE SPECIAL  WANDLING  TECHNIQUES
SPECIFIED. DESCRIBED UNDEA 'ELECTROSTATE
O R3S OTpERUISE SPeCIED. Ut M PARTS LT SAFErY su SEAmanG PREC s —
1s?‘£sm 50V, UNLESS OTHERWISE SPECIFIED. PuBCATON
A JATP INDICATES SERVICE TEST POINT.
B =L INOICATES COLD OROUND. CALLOUTS NEXT TO WIAING PLUGS H
. %: - ) ;c:gu:"ccsmnccwons TO OTHER
. . INDICATES CONNECTION PCINT VIA A WIRE
WRAP STAKE.
S © RGNS SaSare wme Ve A rona SeoucT
L1 bl MJID\TEE A ﬂ,ﬂ;‘g‘{ ‘;ﬂvl:éir; n‘x‘)fvu?u Tg% Eﬁ':m“r:;"; :r(v’:o“r‘[" SPE- Jw30E ]
G/ N\ DOICATES A SWEACE WONTED (0803 TYP ik O SAPEY: BELORE B . OF —& > » 10 pouen
K — INDICATES SIGNAL FLOW DIRECTION, THESE COMPONENTS READ CAREFULLY g:Lov R4143
NOT NECE! T ™, THE PRODLCT SAFETY NOTICE IN THIS Ra144
L« ) DIATEE SCMEMATIC ZNNE LOCATOR. S;::ﬁi muymw v:cm}w( T™E
s ("{bmxmxzs JUMPER WIRE. e I
K OJ-COWICATES ZERD OHM JUWPER CHIP.
o) |
F8. PULSE
bl
0 4———! 70 J
CONTROL SIoNAL
CIRCUTT CIRCLTT
RX329 JHEA00-1!
as-D <a-p
sc ruse FRCLHTRR e T

Reprinted by permission of the RCA/GE Corporation of America
Copyright 1990, CQ Communications, 76 N. Broadway, Hicksville, NY 11801

Reprinted by permission of the RCA/GE Corporation of America
Copyright 1990, CQ Communications, 76 N. Broadway, Hicksville, NY 11801



m’lﬁ

Manulacturers’
schamatics

SIGNAL CIRCUIT SCHEMATIC (ANALOG COMB)

EEITEE PROFR

SIGNAL CIRCUIT SCHEMATI|C (ANALOG COMB)

Product safety should be considered when component replacement is
made in any area of an electronics product. A star next to 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.

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

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

Product safety shouid be considered when component replacement is
made in any area of an electronics product. A star next to 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.

The other portions of this schematic may be found on other Profax pages. The other portions of this schematic may be found on other Profax pages.

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.

Allintegrated circuits and many other semiconductors are electrostatically

Use of substitute replacement parts that do not have the same safety char- 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 acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards. ) shock, fire, excessive x-radiation or other hazards.
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Product safety should be considered when component replacement i$ Thnis schematic is for the use of qualified technicians only Thisinstrument Product safety should be considered when component replacement is This schematic is for the use of qualified technicians only. This instrument
made in any area of an electronics product. A star next to acomponent sym- contains no user-serviceable parts. made in any area of an electronics product. A star next to acomponent sym- conlains no user-aerviceable parts.
bol number designates components in which safety is of special signifi- bol number designates components in which safety is of special signifi-
cance. It Is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages. cance. It is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages.
placement of these components. placement of these components.

Allintegrated circuits and many other semiconductors are electrostatically Allintegrated circuits and many other semiconductors are electrostatically
Use of substitute replacement parts that do not have the same safety char- sensitive and require special handling techniques. 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 acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards. shock, fire, excessive x-radiation or other hazards.
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schematics
MAY 1992 Product safety should be considered when component replacement is This schematic is forthe use of qualified technicians only. This instrument
made in any area of an electronics product. A star next to acomponent sym- contains no user-serviceable parts.
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages.
placement of these components.
Allintegrated circuits and many other semiconductors are electrostatically
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.
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Servicing audiocassette decks

By Sheldon Fingerman

Repairing audiocassette decks can be
aprofitable and rewarding experience.
Because most audiocassette deck pro-
blems are mechanical in nature, they
can often be repaired without the aid
of service literature. Many of your
customers may just want to bring their
decks in for a tune up, a service most
electronic devices don’t need at all.

This article will try to examine some
of the more common problems found
in the cassette decks you will come
across. Keep in mind there are quite a
few designs that can confound even
the best technician. Though the tech-
niques used here will work in most cas-
es, if you have the proper service liter-
ature use it.

The most common audiocassette
problems

The most common problems are
tapes being eaten, the unit just stop-
ping for no reason, and running slow.
Other problems you may encounter
are failure of the unit to record, or pro-
blems that are caused because the
customer is not familiar enough with
the deck and how it works.

The two biggest customer related
complaints are the deck starting all by
itself (in record or play mode) and not
being able to record. The first com-
plaint can usually be traced to the tim-
er switch. Hardly used by anyone, this
switch is conveniently located right on
the front panel. If this switch is acci-
dentally or purposely placed in the
play or record mode, the deck will go
into that mode when switched on.
Since many people plug their deck in-
to the switched outlet on their receiver,
if this switch is in the wrong position,
the deck would seem to have a mind
of it’s own.

When you return a cassette deck to
a customer, regardless of the reason.it
was brought in, it is advisable to point
out this feature out sothat they won’t
accidentally move the switch while
carrying it home.

Fingerman is an electronics and computer consultant
and servicing technician.

Figure 1. The pencil tip points to atypical clutch arrangement on an autoreverse deck. There
are two identical clutches, one for each direction.

Controls built into the audiocassette

A complaint of ‘‘won’t record”’
may simply be caused by a cassette
frem which the record protect tab has
been removed. On the edge of the cas-
sette opposite the tape there are two
plastic tabs; one on either side. These
tabs push up onaswitchlocated on the

left side of the cassette compartment.
If this switch, or lever, is not pushed
up by the presence of this tab it is im-
possible to put the deck into record
mode. Virtually all prerecorded cas-
settes are manufactured without this
tab at all, while all blank cassettes have
some type of removable tab.

Figure 2. A common reel motor idler assembly used on many Nakamichi decks. Any slip-
page between the motor, idler, and reel poses a problem.
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Figure 3. An unusual shut-off device. A small leaf switch sealed in a gl_ass tube sits adja-
centto amagnetic wheel. When the magnet in the wheel passes the switch assembly, the
switch opens and closes creating a pulse read by the circuit.

Staying on the subject of controls
built into the cassette, you may note
that in a standard cassette deck, with
the tape moving left to right, the tabs
on the left side of the cassette control
the way the deck may be set. The left-
most tab, or lack of it, determines
whether the tape can be recorded on.

Adjacent to this record protect tab,
you may discover another indentation
in the cassette shell. This will be found
on most chromium cassettes. Closer to
the center of the shell you may find yet
another indentation. This is found on
metal-tape cassettes. A mirror image
of these tabs and indentations can be

found on the other side of the top of
the shell.

These indentations control when
the tape is playing or recording in the
oppositedirection. Any switchesinthe
deck not conforming to the three cases
described above are probably switches
used to sense the presence of the tape
itself.

Alldecks read the presence, or lack
of, the record tab. Not all decks will
read the other two. Interestingly
enough it is the more expensive decks
that do not have this chromium/metal
sensing feature. Audio purists like to
choose their own settings. On decks

Figure 4. When this record/play switch gets dirty it will cause loud buzzing and pegged VU
meters. This problem is more prominent with customers who rarely do any recording.
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without this automatic feature you
might hear complaints of poor record-
ing or playback. Make sure the cus-
tomer is aware of the manual setting
for each type of tape.

Solving cassette deck torque problems

Low torque on the takeup reel is the
cause for most complaints, and is al-
most always the culprit when the cas-
sette deck eats the tape. Although
there are many kinds of torque meters
on the market, your finger will work
just fine. It’s free and it’s surprising-
ly accurate.

After removing the cassette door,
usually but not always accomplished
by opening the door, lifting the plastic
cover straight up, and then pulling it
away from the deck, put the deck in
play mode.

Some decks use some type of tape
sensing device in order allow the unit
torun at all. If the deck you’re work-
ing on won’t work withhout a cassette
in it, look for levers and switches in-
side the cassette compartment. Once
you get the deck running you should
feel ample resistance on the takeup
reel with your finger. Stopping the reel
should cause the deck to shut of f with-
in a few seconds.

If you encounter little or no resist-
ance to your finger pressure, you have
found the problem. Most decks have
some type of clutch mechanism on the
takeup reel. Figure 1 shows a typical
clutch arrangement on a JVC autore-
verse deck. You’ll note that there are
two identical clutches, one for each
direction. Excessive wear of these clut-
ches is a common failure and is easily
corrected by replacing the part. Inthe
case of an autoreverse deck, where
there are two clutches, it’s good prac-
tice to replace both clutches at the
same time, because they are inexpen-
sive, and when one fails the other is
most likely soon to follow suit.

On some models the clutch can be
reconditioned. A common problem is
excess lubrication finding its way in-
to the clutch thereby reducing takeup
torque. These clutches are usually
made up of some type of spring and
a felt pad.

Close inspection may show that the
spring tension can be adjusted. Other
times you may be able to spread the
clutch with a small screwdriver and
give it a good spray with a cleaner.
Again, your finger can tell you if
you’ve solved the problem. When the
wash has completely evaporated the



symptoms may come back. You might
try again but when this happens, the
only answer may be a new clutch.
On decks that use a separate reel
motor there may be no clutch used at
all. Figure 2 shows a common reel mo-
toridler assembly use on many Naka-
michi decks. Any slippage between the
motor, idler, and reel poses a problem.
After removing the cover plate all of
the parts are well exposed. Again, ap-
plying pressure to the takeup reel you
should feel considerable resistance.

Correcting slipping, chattering
and squeaking

If you notice any slipping, chatter-
ing, or squeaking, check the idler
wheel between the motor and the reel.
If the idler is not split or damaged it
can usually be reconditioned. I use
some fine abrasive paper taped to the
end of wooden stick to remove the
glazing that occurs. You might then
follow that with some denatured alco-
hol or Freon, or some other solvent
recommended by the manufacturer,
on a swab designed for the purpose.

Using your finger, again test the tor-
que on the takeup reel. This should do
it. If theidler is damaged or split it will
have to be replaced, but I have never
had a comeback due to failure of the
previously described method.

Dealing with cassette deck
motor problems

In some cases the reel motor may
have to be replaced. Look at the motor
carefully before you completely disas-
semble the transport. You may be able
to carefully pull the motor out of its
housing, along with its pulley or bush-
ing, and replace it with the new motor
without having to remove a single
screw.

Becareful, though. If you’ve never
tried this method before, orit can’t be
done on the unit you are working on,
you may destroy the new motor. If the
old motor won’t pop out rather easily
you will have to do some disassembly
to get the motor out.

Another common problem is a dead
capstan/flywheel motor. If the caps-
tan motor is dead, even if you can get
it started with a slight nudge, you had
best replace the motor anyway. It will
fail again. Check the motor as you
would any other motor. After remov-
ing at least one lead (there may be
more than two) check the motor sup-
ply voltage. Most cassette motors are
12 volts but there are exceptions. Mo-

Figure 5. A simple 2-head tape path. The tape travels from left to right passing over the erase
head, then the record/play head, being pulled between the ninch roller and capstan.

tor problems are rarely caused by fail-
ure of the power supply.

Some motorsstart to slow or exhibit
wow and flutter only after they have
been run for a while. Be sureto ask the
customer if the problem happens right
away, or after a period of time.

Auto-shut-off problems

Failure of adeck to play can also be
related to the auto-shut- off mechan-
isms employed by most decks. Some
of the earlier decks used a ‘‘Rube
Goldberg’’ type of arrangement that
had a lever which rocked back and
forth just avoiding another lever mov-
ingupand down. A collision between

pointed to by the pencil.

these two levers would put the deck in
stop mode. Most modern decks use a
small magnetic wheel which is part of
the counter assembly. The wheel, belt
driven by the takeup reel, sends pulses
to the deck’s circuit. When the pulses
stop so does the deck.

Some decks use a light and sensor
separated by a small rotating shutter.
If the problem lies here, replacing the
lamp will usually solve it. Figure 3
shows one of the more bizarre shut-off
devices. A small leaf switch sealed in
a glass tube sits adjacent to a magnetic
wheel. The switch opens and closes
creating a pulse read by the circuit.
Over a period of time this switch wears
out causing intermittent stopping pro-
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blems. Persistent searching for the
cause of the problem will usually turn
up these oddities.

A few miscellaneous problems

Figure 4 shows another problem
area. When this record/play switch
gets dirty it will cause loud buzzing and
pegged VU meters. This problem is
more prominent with customers who
rarely do any recording. A good foam-
ing switch cleaner will solve the prob-
lem. In rare cases you may have to re-
place the switch. Some decks use a sin-
gle switch for both channels while
others use a pair of switches. Modern
decks use relays or electronic circuits
to switch between play and record.

Many problems will be obvious.
Broken belts, stretched belts, and
other worn or broken parts will usual-
ly show themselves right away. A
broken head wire is a frequent prob-
lem on auto reverse decks because of
the constant rotation of the heads.
This problem may not be obvious at
first, and the repair is somewhat time
consuming.

If thisif indeed the cause of the pro-
blem, check for excessive head wear
and check on the age and value of the
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deck. It may be cheaper, and wiser, for
the customer to just replace it.
Especially if it’s being use in a com-
mercial application.

Final checks, cleaning and lube

Once all repairs have been complet-
ed the deck should be cleaned and lub-
ricated if necessary. Check the fly-
wheel, capstan, and pinch roller for
smooth operation. A good penetrat-
ing oil may free up a sticky
flywheel/capstan, but if you’ve had to
remove the plate that holds these parts
in place, or they are still binding, you
should remove them, clean them, and
lubricate them. Otherwise leave them
alone. Too much lubrication can be as
bad as, or worse than, too little.

The heads, capstan, and pinch rol-
ler should all be cleaned as well. use a
chemical recommended by the manu-
facturer to re-dress the belts and pul-
leys in the transport. If you use those
cleaning swabs with the bamboo
shafts they can be bent with a pair of
pliers to get around, under, and be-
hind places. Belts that feel stretched or
gummy should be replaced. Any time
youreplace a motor, replace the belts
driven by that motor as well.

You should also demagnetize the
heads. Wand-type demagnetizers that
work on ac do the best job. Make sure
the deck is turned off before starting.

Adjustments

Once everything has been cleaned
up some adjustments should be made.
Alignment of the heads or azimuth
should be done first. Using a test tape
and ascope there area couple ways to
do this. I adjust for peak output. If the
unit sounds good, with crisp and clear
highs (listen to the cymbals) it may
need little or no adjustment and you
may not want to mess with it at all,
especially if the deck is an inexpensive
one.

Figure 5 shows a simple 2-head tape
path. The tape travels from left to
right passing over the erase head, then
the record/play head, being pulled
between the pinch roller and capstan.
Some of the more expensive 3 head
decks use two pinch rollers and cap-
stans. Thisis called a “‘closed loop de-
sign.”’ Don’t confuse these with auto-
reverse decks, especially when replac-
ing a capstan/flywheel belt. Both cap-
stans rotate in the same direction.

The record/play head is usually
held in place with two screws. One
screw holds it tight against the trans-
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port while the other is adjustable with
a spring behind it. On autoreverse
decks there will be an adjustment
screw on each side of the head, one for
each direction. Because of the con-
stant rotation of the head, causing the
adjusting screws to hit their stops over
and over, these decks will almost al-
ways be out of alignment.

After alignment, lock the screw in
place with some nail polish or clear ce-
ment. If the deck still sounds ‘‘mud-
dy’’ after alignment check the head
again for tape oxides or excessive
wear. Sometimes tape oxides can real-
ly be tenacious.

Be cautious when aligning more
sophisticated decks. Some decks have
adjustment for head height, tilt, azi-
muth, etc. If you start turning the
Wrong screws you may have to get a
service manual (not to mention special
tools) just to get the adjustments back
to where they were when you started.

If I find a customer’s deck to be sev-
erely out of alignment I may give them
acall before proceeding. Since record-
ings made on a deck will always play
back ‘‘aligned”” on that deck, all of
their recordings may be rendered use-
less once aligned to specs.

The next adjustment is speed. This
should always be performed after re-
placing a capstan motor. The only way
to accurately perform this procedure
is with a test tape and a frequency
counter. Most but not all decks are ad-
justed by a pot located in the motor
(Figure 6). On expensive, 3-head,
closed-loop design decks you can usu-
ally set the speed exactly. On inexpens-
ive decks you will find that setting the
speed a little fast may be a better
compromise.

As with any repair, check your work
carefully. Check for excess lubrica-
tion, especially on the capstan and
pinchroller, and using a known good
cassette run the deck for a while check-
ing all functions. Clean the exterior
(glass cleaner works well), and that
should do it.

One more thing. There are a lot of
very old tape decks out there. Many of
them worth only a few dollars. As a
professional it may be up to youtotell
the customer to just replace it. A
brand new inexpensive tape deck will
outperform an older deck that may
have cost a lot when it was purchased.
As you already know, being a success-
ful technician means knowing not on-
ly what to repair and how to repair it,
but what not to repair as well.



A servicing technician’s glossary

By Conrad Persson

Once a year we normally publish a
glossary to help readers keep up with
the the constantly changing and ex-
panding world of consumer electron-
ics technology. This time we’re going
to place emphasis on the rapidly
growing world of abbreviations,
acronyms and computer terms, plus
some of the terms associated with
LCDs that a technician faces, or will
soon face. Also thrown in will be def-
initions of a few terms that have
piqued the interest of the ES&T staff.
Here we go.

Please keep in mind that the num-
ber of definitions is limited here be-
cause of both space limitations and
the speed with new terms are being
introduced. If you don’t see your fa-
vorite term defined here, by all
means write or call us and we’ll do
our best to include it in our next glos-
sary.

All-channel tuning: the ability of a
TV set to receive all assigned chan-

Persson is editor of ES&T.

nels; VHF and UHF channels 2
through 83.

ASCII: American standard code for
information interchange.

ASIC: Application specific integrat-
ed circuit. An integrated circuit that
is manufactured to perform a specif-
ic function, rather than as a general-
purpose IC, such asa RAM or ROM
chip, or a microprocessor.

ATV: Advanced television system.
Television system currently being de-
veloped that uses a higher horizontal

|
i
|

resolution than the current 525 lines |

of the NTSC standard.

BASIC: Beginners All-Purpose Sym-
bolic Instructional Code. The most
commonly used computer program-
ming language.

Baud: A measure of the speed at
which it is possible for computer
equipment to send or receive infor-
mation. It is commonly used as syn-
onymous with characters per second.

Birefringence: When an electric field
is applied to LCD material, the mo-
lecular orientation of the material is
changed, causing it to darken. This
change of the refraction index (ten-
dency to bend light coming into or
out of the material) is called “‘bire-
fringence’’; literally ‘‘two refraction
characteristics.”’

BNC: As in BNC connector. We had
heard that this stood for BayoNet
Connector. Someone had reported
that it stood for ‘‘Bayonet: Neill
Concelman’’ after the name of the
inventor. That sounded a little far-
fetched until someone provided a
copy of a page of a technical maga-
zine that printed it in black and
white. We’re still not totally con-
vinced. Does anyone have any docu-
mentation of this?

CCIR: International radio consulta-
tive committee. This term is also used
to describe the 625 line television sys-
tem used principally in Western Eu-
rope.

CCITT: International Telegraph and
Telephone Consultative Committee.

CEBus: The Consumer Electronics
bus is the home automation standard
established by the Electronic Indus-
tries Association/Consumer Elec-
tronics Group (EIA/CEG). The
CEBus Committee, comprised of
both member and non-member com-
panies, has developed the premiere
standard for a unified control system
whereby electronic products from
different manufacturers can commu-
nicate with one another via existing
power lines, twisted (telephone) pairs,
coaxial cable and infrared means.
The standard includes ‘‘bridge’’ de-
vices that convert signals from one
carrier to another to enable data
transmission.

DAT: Digital audio tape. A form of
audio tape recording and playback
that encodes the sound in digital
form, in much the same way as com-
pact discs do. The result is superior
audio reproduction.
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DISP: Digital signal processing. This
is sort of a spread sheet for engineers
and othersinterested in manipulating
electrical or other signals using a
computer to see what the results will
be.

DOS: Disk operating system. This is
the software program used by IBM
and compatible computers that per-
forms the so-called housekeeping
functions; such as taking informa-
tion from the keyboard, operating
the disk drive, etc.

ED: Extended definition. This is the
newest technology in videocassette
recorders in the Beta format. An im-
provement over standard Beta, ED-
Beta’s separation of the luminance
and chrominance signals during re-
cord and playback, a wider lumi-
nance bandwidth, and the use of high
density tape result in sharper, more
vivid picture quality.

EDTV: Enhanced or extended defi-
nition TV. System currently under
development which involves ad-
vanced encoding and/or transmis-
sion techniques, but having less reso-
lution than HDTV. Also called
EQTYV (Enhanced Quality Television).

ESD: Electrostatic discharge. This is
the technical term for the discharge
that crackles when static electricity is
grounded. Until the introduction of
semiconductors, electronics equip-
ment was pretty much immune to
damage from ESD. Some recently in-
troduced components, notably MOS
components, are so sensitive to ESD
damage that a static-electric poten-
tial that the average individual can’t
even feel will destroy one.

HDTYV: High-definition TV. A form
of television that will, in the future,
provide over 1,000 lines in a typical
television picture, compared to the
525 currently used in generating an
NTSC picture. Another feature of
HDTYV is wide aspect ratio and digi-
tal quality TV. The picture on devel-
opmental HDTYV sets rivals the reso-
lution of a photograph. No standard
has yet been set for HDTV inthe U.S.

Home automation: Unified control
system whereby electronic products
from different manufacturers can
communicate with one another via
existing power lines, twisted (tele-

phone) pairs, coaxial cable and infra-
red means. (See CEBus).

IDTV: Improved definition TV. In-
termediate system designed to im-
prove resolution of existing NTSC
standard without involving new
transmission standard. This system
would have less resolution than
EDTV and HDTV.

LAN: Local area network. This is a
collection of personal computers,
sometimes quite varied in size and
power, tied together via cables,
phone line, etc. with a software pro-
gram that allows them all to commu-
nicate and share information. There
are a number of different types of
LAN systems.

Laser-optical: A system of video re-
cording on grooveless discs, employ-
ing a laser-optical-tracking pickup.

MATYV: Master antenna television.
This describes the kind of cabling
system using a single central antenna,
such as those used in apartment
buildings and 'motels.

MTS: Multichannel TV sound. The
initials MTS are commonly used to
designate TVs, VCRs, tuners and
adapters equipped for receiving the
stereo audio signal channels, one
each for the left and right stereo sig-
nals, the other for an independent
second audio program (SAP) chan-
nel. The most popular use of the SAP
channelis for the simultaneous trans-
mission of a foreign language sound
track or translation of a TV pro-
gram. However, broadcasters are
free to use the SAP channel for non-

| program related purposes.

| MFLOPS: Million floating point op-

erations per second. A number that
characterizes the speed of a processor

| in performing mathematical opera-

tions.

MIPS: Million instructions per sec-
ond. A number that characterizes the
speed of a processor in carrying out
software program instructions.

MOS: Metal-oxide semiconductor.
This is a type of semiconductor that
uses a thin metal oxide to achieve the
desired electrical characteristics.
They can be manufactured in large
quantities on a single IC chip because
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of their small size, and are extremely
fast, but have the disadvantage of be-
ing highly sensitive to ESD damage.

MOV: Metal-oxide varistor. This is a
device whose electrical resistance
drops rapidly when a voltage exceed-
ing a specific design voltage is placed
across it. The result is that the ex-
cessive voltage may be shunted to
ground very quickly. MOVs are ex-
tensively used in spike suppression
applications.

SMD: Surface-mount device. An
electronic component such as a resis-
tor, diode or transistor that is de-
signed to be soldered directly to a pc
board soldering pad without leads
that penetrate the board.

Nematic: This term describes a class
of liquid crystals that have the long
axes of the molecules in parallel lines
in large clusters. This material exhib-
its the characteristic of birefringence.

NTSC: National television system
committee. This term describes the
TV system designed by this commit-
tee, and currently used in the United
States.

PAL: Phase alternate line. The color
TV system adopted by Germany,
Great Britain, and most other West-
ern European Nations.

TFT: Thin-film transistor - a device
that is used in liquid crystal technol-
ogy to allow switching of an LCD de-
vice at a rate that makes it useful for
TV display purposes.

RISC: Reduced instruction set com-
puter. A computer central processing
unit that has fewer instructions that it
is capable of carrying out.

SCMS: Serial copy management sys-
tem. A proposed copying limiting
system being used in digital audio

| tape recorders that restricts the num-
| ber of generational copies that can be

made from a recording. Recording
owners will be able to make a taped

| copy of recorded material, but not

copies of the copies.

SECAM: Sequential color and mem-
ory. The color television system
adopted by France and most Eastern
European and Middle Eastern coun-
tries. n



What do you know about electronics?

Whatis true and what is false?

By Sam Wilson, CET

It is interesting, and often helpful,
to know where some of the ideas used
in technology come from. I want to
take you on a quick trip through the
years to explain a concept that is very
important in digital and computer
circuits.

The trip starts in ancient Greece -
sometimes called ‘‘The Golden Age of
Greece.”’ For some unknown reason
there was a high concentration of very
intelligent people - called philosophers
- who were living in Greece in those
days. They were beginning to ask
tough questions. More important,
they were trying to find a way to
answer those questions.

One of the questions - of interest
here - is ““How do we know what is
true and what is false?’’ They rea-
soned there must be some way to ac-
cept the things that are true and reject
the things that were false. Note that
they wanted to pick between two alter-
natives: true (logic 1 today) and false
(logic 0 today). They didn’t call the
choices 1 and 0, but as we move along
in time we see that it will eventually get
around to those choices.

One approach they used was called
a Syllogism. That is an argument in
three steps and it goes like this:

¢ Every time it rains the streets are
wet.

® The streets are wet.

¢ Therefore, it is raining.

Of course, that argument is false. |
gave that example to show that phil-
osophers who wanted to get to truth
along that path had a lot of work cut
out for them.

However, philosophers did the
work. By the end of the middle ages
that type of argument was brought to
near perfection in a field of knowledge
called formal logic. By that time
humans were spending lifetimes stu-
dying and perfecting the laws of for-
mal logic.

-
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Figure 1.

Somewhere around that time some
spoilers came along and threw a
wrench into the works. (One of those
spoilers was a genius called Lewis Car-
rol.) Those guys showed that you
could follow all of the rules of formal
logic and come up with nonsense:

¢ All zoomphs are callicads.
* Morgle is a zoomph.
¢ Therefore, morgle must be a callicad.

That argument is actually correct as
far as formal logic is concerned but
you can’t tell it is correct when you
read the conclusion. What’s wrong
here? An obvious answer is that the
problem is in the words and in the use
of language. That includes the mean-
ings of terms, sentences, grammar,
etc. To get around that problem you
have to substitute symbols for the
words, and you need some way to
work with those symbols so you al-
ways get the right answers. That’s why
symbolic logic was born!

A lot of people must have dropped
out of class when symbolic logic hit the
school. It requires people to think in
abstract symbols and terms. For some
folks that was like trying to push a
boxcar uphill with a rope. Once again,
some people with alot of smartscame
along and eased logic ahead.

George Boole made some rules for

Figure 2.

manipulating the symbols. With those
rules it is possible to arrive at truth (1
or 0) by using some well-known math-
ematics. Boolean algebra was born.

For a time there were no great
jumps in logic, but there were further
refinements on the rules. Then, a stu-
dent in the 1930’s had one of those
mental flare-ups that are called ‘‘great
momentsin history.”” He showed that
Boolean algebra could be used for de-
signing switch circuits. (I'm sorry 1
can’t find his name right now, but, I

-
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assure you I will find it later and pass
it along. A person like that should be
given recognition!)

From switches to relays to diodes to
any device that has two stable states,
Boolean algebra could be applied in
the design. Logic was off dead center
again. It was not long before the first
digital circuits used in computers were
developed.

Teaching vs. practical experience

I’ll tell you how far back Bruce
Hagen and [ go. We go back to the
days when I was sure I knew every-
thing and Bruce was convinced I
didn’t know everything. If you have
a friendship that can survive that kind
of start - hang onto it. It is special.
Bruce had a lot of practical experience
and at that time I was mostly into
theory.

Let’s move ahead 15 years. I was
teaching electronics and Bruce had a
successful TV business with several
people working for him. We were in
his office one day and I was getting
ready to tell him how difficult my job
was.

Intercom: ““Bruce-D__isone
the phone. He says he has to talk to
yourightaway.” (D was one of
his technicians.)

Bruce (picking up the phone):
‘“What’s the problem D as
There was a moment of silence. Then

silence, then - “YES! IT’S O.K. TO
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CALL THE FIRE DEPART-

Bruce hung up the phone and stared
off into space with alook of complete
frustration. We never did get to talk
about my teaching problem.

Unusual responses

Note: Letters discussed in the fol-
lowing paragraphs were sent in the
1970’s. This will come as a surprise to
some readers, but, I spend a lot of time
researching the theory that I need for
my work. Apparently, some people
think I make all this stuff up in my
head.

Refer to Figure 1. I once wrote a
CET test question on that circuit. The
question asked ‘‘Are L and Cin series
or in parallel?’”’ The answer is, of
course, that they arein series. The way
you tell is to look for the source
voltage and current path. In this case
the voltage is induced in series with the
windings. The equivalent circuit is
shown in Figure 2, and the circuit is
redrawn in Figure 3 for a better view.

Even if a technician didn’t know
that, the answer could be deduced
from the fact that aseries tuned circuit
selects one frequency and rejects all
others. That is the purpose of the radio
tuned circuit.

I got a strongly-worded letter from
aguy whosaid: “Evenanidiot cantell
by looking at the circuit that L and C
are in parallel.”’

In a way, what he said is true.

I have given both the mathematical




and graphical proofs that resistance in
abranch of a parallel resonant circuit
affects the resonant frequency. In
fact, a parallel resonant circuit can be
tuned with a variable resistor in one of
the branches. (Series circuits are not
tuned with resistors.) After digesting
the proofs that I gave him, a man in
North Carolina sent this short note to
me: ‘‘Series and parallel circuits are
the same thing! period!”’

A shop manager wrote to me once
and said that one of his technicians
cried because there were ‘‘several
mistakes’’ in one of my newly-pub-
lished books. (As it turned out, only
two of those so-called mistakes actual-
ly were mistakes). That book had gone
through three complete proof read-
ings, but, mistakes did sneak through.

I always feel bad about mistakes.
But, if I had a technician who cried
because of mistakes in a book I’d try
to get that technician some help.

I once got a nasty letter from a guy
who objected to my drawing of a
phase locked loop. See Figure 4. He
said that it would not work with an
amplifier in the loop. (Of course, he
was wrong about that.)

He let me know in no uncertain
terms that he had much experience in
such things and listed a few of his
qualifications. To ice it, he listed his
first class FCC license number.

I had never seen that done before,
and, I haven’t seen it done since.
When I answered his letter I gave my
driver’s license number. You wont
believe this, but, he did not see the
humor inthat. He wrote another terse
letter to ISCET and let them know
how he felt.

Mnemonics
You are on an errand when some-
one jumps out of a fast taxi and says:
““I must know the value of pi to 14
decimal places and I need to know it
now! He offers you a pencil and note-
pad. You take them and write:

How I want a drink, alcoholic of
course, after theeight chaptersinvolv-
ing quadric mechanics.

He glances at the note, smiles, and
returns to his taxi. (Explanations at the
end of this article.)

On your way home you stop at a
park to rest. A little girlsits beside you.
She is obviously troubled.
“Problem?’’ you ask. ‘‘We’re having
a geography test tomorrow and I’m

not going to pass. I never can remem-
ber the names of the great lakes.”’

“Well,” you say, ‘‘you only need to
remember one word: homes.”’

““‘Gee thanks’’ she says and leaves.

When you return home you have
the feeling you can answer any ques-
tions. You step inside your house and
your wife is waiting. ‘‘Can you tell me
why it takes so long to pick up a head
of lettuce at the store?”’

As you turn to go out again you ex-

plain ‘‘because it takes two trips.”’
You can’t do everything with
mnemonics.

Explanations

The value of piis obtained from the
number of letters in each word: 3.14
159 265 358 979.

Each letter in the word ‘‘homes’’
stands for one of the lakes: Huron,
Ontario, Michigan, Erie and
Superior. [ |

Test your electronics

knowledge

By Sam Wilson, CET
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This quiz is mostly about digital,
microprocessor and computer terms.
The definitions are given. Your assign-
ment - should you decide to accept it
- is to supply the terms that go with
those definitions. All of the terms are
in the matrix. They can be forward,
backward, diagonal, read up or down.
If you don’t feel like searching for the
answers, they are also given on page

1. The sum of the bits when used for
error detection

2. Four bits

3. A signal that results in the suspen-
sion of the program

4. Parallel conductors that carry infor-
mation from one part of a circuit to
another

5. A specific number of bits. For ex-
ample, eight bits

6. An integrated circuit that has bet-
ween 10 and 100 gates, or, one of
similar complexity

7. An integrated circuit with 1000 or
more gates, or, one of similar
complexity.

8. A type of memory that can be pro-
grammed only once. It is a non-
volatile memory

9. The number 1 in the binary number
1000.

10. A type of register in which the first
output bit is the last bit that was
entered.

Answers.on page 55
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———— Products

Video test signal and MTS stereo
audio generator

Multidyne Electronics, Inc. an-
nounces the TS-8 MTS NTSC Video
Test Signal and Stereo Multi-channel
Television Sound Generator. The unit
produces 8 digitally generated video
test signals with an accuracy of 8 bits.
The unit provides stereo multi-channel
television sound (MTS) with second
audio program (SAP) and 4 selectable
frequencies of tone. The generator in-
cludes a composite video output, a
composite audio tone output, RGB
color bar output, horizontal and ver-
tical triggers and a channel 3 and 4 RF
output. The equivalent of 1200 digital
logic gates are contained in a single
chip less than 1 squareinch in size. The
combination of NTSC video and MTS
stereo audio test signals are ideally
suited for the testing and alignment of
broadcast video systems and equip-
ment with the capacity for stereo or
monaural sound.

Circle (66) on Reply Card

ESD-safe magnifier

This ESD-safe illuminated magni-
fier from Dazor directs light at the
proper angle to highlight object de-
tails. This hi-lightning magnifier casts
light at an angle that makes details of
uneven surfaces ‘‘pop-out’’ to the
viewer, instead of flooding the view-
ing area with shadow-free light that
washes out details. The highlighting
effect makes this magnifying system
ideal for inspection of electronic parts
and circuit boards. A 13-watt compact
fluorescent lamp located being the
magnifier lens produces the desirable
light pattern. The crystal-clear crown
optical glass lens provides distortion-
free magnification. The 5-inch
diameter lens is available in 3-diopter
(+ 75% magnification) and S-diopter

(+125]. Another option is an
11-diopter (+ 275] lens system with a
3-inch viewing area.

Circle (67)on Reply Card

1992 discounted ICs/discreted
offers library of
out-of-production components

D.A.T.A. Business Publishing is re-
leasing its 1992 discontinued Semicon-
ductor library covering integrated cir-
cuits and discrete semiconductors.
This series provides service technicians
with detailed specifications on devices
no longer produced. The digests are
compiled from manufacturer data-
sheets and arranged in a logical format
to save time when researching obsolete
devices. The digest provides informa-
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tion on part number listings, technical
specifications, package styles, pin-
outs, manufacturer directory.

Circle (68) on Reply Card

Surge protection for data lines

MCG Electronics, Inc. offers a
range of protectors for virtually every
Data, Signal or Telephone line ap-
plication. Protect RS232, 242, 485,
4-20 MA loops, Modems, Fax’s,
Pabx, LAN’s from damage by tran-
sient overvoltagas. Free 16 page cata-
log and application guide enables easy
selection of appropriate protector.

Circle (69) on Reply Card

Bits-Selector tool accessory
Wiha Tools introduces a Bits-
Selector to their popular line of hand
tools. Packaged in a compact storage

=]
Bits-Selectnr

box, the product has ten assorted bits
and a magnetic adapter/extended for
power tool use. The device measures
4.25" x 2.0” x .75" and weighs
.25 lbs.

Circle (70) on Reply Card

Monitor repair database

AnaTek Corporation has an-
nounced the release of its Resolve
Monitor Repair Database. The data-
base provides service information on
repair history of hundreds of monitor
repairs into an easy to use database.
This will supposedly help service tech-
nicians find monitor problems and
will be useful to self maintainers, re-
pair centers and field technicians who
can now repair a monitor in the field
instead of lugging it back to the shop.
Resolve is written in Paradox 3.5 and
runsonany IBM PC, PS2 or compati-




ble system. A runtime version of Para-
dox is shipped with Resolve and re-
quires 1.8 Meg of hard disk space. The
original release contains 425 repairs on
monitors made by 21 manufacturers.
Upgrade subscribers will receive addi-
tional repairs, new manufacturers and
updates on old information every
three months.

Circle (59) on Reply Card

Multi-function bar graph DMMs

Auto-ranging measurements for
temperature, capacitance, frequency,
resistance, ac/dc volts and min/max
control are among the featured capa-
bilities found with Protek’s newest
family of 4,000 count, 3 3/4 digit, Bar
Graph DMMs. The ultra-high capaci-

acvoltagerange -4V to 750V, 4 steps;
Frequencyrange - 0.5Hz to 1000kHz
and much more.

Circle (60) on Reply Card

PROTEX | 7

D-927

ty Model D981, which is ideal for en-
gineering test applications, provides 5
ac/dc current ranges, extra large 1/2”’
LCD numerals, function annuncia-
tors, as well as always-‘‘on’’ reference
numbers for the analog bar graph.
Min/Max control with 10ms capture
time; diode check, range and data
hold; relative mode; data memory and
auto-power off round out the prin-
cipal functions. Key specifications in-
clude: 2x/sec., digital and 2000x/sec
bar graph measurement rate; dc volt-
age range - 400mV to 1000V, S steps;

Leakproof dispensers

New from Ungar is a line of leak-
proof fluid dispensers for both stand-
ard and static dissipative soldering ap-
plications. The line includes the widest
available selection of flux dispensers,
all featuring a specially designed two-
piece cap. The inner cap fits tightly
over the dispenser needle to create a
seal against leakage, eliminating the
waste and clean-up problems that can
occur when working with flux and sol-
vents. All Ungar flux dispensers hold
two ounces of fluid and use 1’ long
needles for ease of access to work
areas. Both standard and static dissi-
pative models are equipped with
0.010°’, 0.020"’ and 0.054°’ 1.D.
needles.

Circle (61) on Reply Card

ESD meter with certificate
of calibration

Chapman introduces the EOS 100
electrostatic field meter. It includes a
certificate of calibration traceable to
NIST standards (National Institute of
Science and Technology), making
compliance with ESD program re-
quirements easy to verify and docu-
ment. The meter reveals the presence,
magnitude, and polarity of static
charges from +5 to +3000V using
one of four operator selected sensitivi-
ty ranges. The meter includes a belt-
attachable carrying case and groun-
ding cord for easy spot monitoring. Its
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metal case allows safe use in all ESD
sensitive areas. The range can be
switched to as much as + 3000V for
measuring static charges in less sen-
sitive applications.

Circle (62) on Reply Card

Heat resistant soldering iron cover
Jensen Tools Inc. announces a new
soldering iron cover which features a
protective interior coil and an exterior
sheath made of fire and heatproof
polyamide fiber - the same material
used in the.manufacture of garments

HAKDBOS
No. BOBM

for fireman, pilots and race car driv-
ers. Thesheathis 4’ long and will ac-
commodate any iron with an element
of 1/2"" diameter or smaller. The
cover is designed to prevent acciden-
tal burns and combustion, and im-
prove efficiency in bench and field ap-
plications by eliminating unproduc-
tive cool down time.

Circle (63) on Reply Card
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SMT repair kit
HMC has a handy kit that allows
users to make easy, accurate and reli-
able surface mount repairs at the
bench or in the field. Also useful for
prototyping, training and new SMT

applications, The dispenser applies the
exact amount of solder cream or paste
flux from pre-filled caplettes. The user
only has to snap-in the color-coded
caplette, and gently squeeze the dis-

penser to make accurate dots. Each
caplette contains 1/2 gram of materi-
al. The kit comes complete with dis-
penser, vacuum tweezer with five tips,
moistening sponge, molded carrying
case, and six caplettes (each) of SN43,
SN62 and SN63 RMA solder cream,
and 411 RMA paste flux. Replace-
ment caplettes are available separate-
ly in packages of 10.

Circle (71) on Reply Card

Modular oscilloscope probe kits

Pomona Electronics has introduc-
ed a new family of oscilloscope probe
kits with interchangeable oscilloscope
probes and accessories for the profes-
sional oscilloscope user. Available in
three configurations, 100MHz,
200MHz and 300MHz, these kits fea-
ture modular designs which allows

maximum flexibility and interchange-
ability of tips and interface connec-
tions. The 100MHz standard modular
oscilloscope probe kits can be used
with any scope up to 100MHz and are
available in three attenuation ranges.

Circle (72) on Reply Card

Waveform analyzer
The new model SC3080 waveform
analyzer from Sencore completely
automates every conventional scope
measurement for faster and more ac-
curate waveform analysis. This in-
cludes a digital readout on both chan-
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Toolbox kit
The Eraser Company Inc. announces
the availability of the E-77 Toolbox
Kit. This kit is primarily designed for
inclusion in repair kits of tools used in
field or in-house repair of electronic
products. The kit contains a coarse
grade FybRglass eraser with a selec-
tion of interchangeable refills manu-
factured from brass, stainless steel and
fine grade FybRglass. The hand held
eraser is used much like a pencil eraser
and the refill is propelled out of the
tool as it wears, by the run of a knurled
screw on the top of the tool. It can be
used for electrical contact cleaning,

7y

nels for PPV, DCV, and frequency.
The automatic readout eliminates
time consuming graticule counting
and the calculating associated with
conventional scope measurements.
All measurements are made through
one probe, eliminating any extra time
consuming lead hookup. Delta fea-
turesinclude PPV, Time, and 1/Time
measurement capabilities for both in-
put channels.
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Circle (73) on Reply Card

rust removal, removal of oxides on PC
boards, erasing printing, and general
polishing or clean up. The kit is
packagedin a styrofoam insert inside
a hinged plastic box for easy inclusion
in any toolbox.

Circle (74) on Reply Card

Probe adapter for video measurement
set

Tektronix, Inc. has introduced the
067-1429-00 Probe Adapter, an acces-
sory designed to interface the high-
impedance Tektronix P61009 10X
probe to the VM700A measurement
set. With the probe adapter a IM(} -
one with impedance high enough to
resist circuit loading in the device
under test - can be used with the 752
video test equipment. The adapter
allows VM700A users to conduct
equally exacting tests on video gear
without purchasing a dedicated tester.
Further it, allows them to use the
measurement sets powerful screen
graphics for visual analysis of test
results.

Circle (75) on Reply Card
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Circle (96) on Reply Card
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—— Video Corner

Camcorder servicing

Understanding autofocus circuits

By the ES&T Staff

Servicing products such as cam-
corders requires that the consumer
electronics technician reach a little
outside the areas of electronics that he
traditionally practices in, and learn a
little about such things as optics, fo-
cus, exposure and other subject areas
that used to be the sole province of the
camera service technician.

In order to make camcorders easier
to use, and therefore more appealing
to the consumer, camcorder manufac-
turers have included autofocus sys-
tems so that the user doesn’t have to
worry about focus. The existence of
autofocus on a camcorder, however,
means that acamcorder technician has
to worry about autofocus: what it
comprises, how it operates, how it can
go wrong, and how to service it.

The autofocus system on a typical
camcorder consists of an infrared
LED and infrared photodiodes, signal
conversion circuitry, some logic cir-
cuitry, motor driver and focus motor.

The automatic focus control system
is an external focusing system that
operates on the principle of triangula-
tion using the reflection of infrared
rays (see Figure 1). Infrared rays emit-
ted by two infrared LEDs pass
through a projection lens and reach
the subject.

Theinfrared rays reflected from the
subject arrive at a sensor via the receiv-
ing lens. The sensor is composed of
two photodiodes, A and B. The focus-
ing lens is moved until both photo-
diodes receive an equal amount of
reflected infrared rays (the receiving
lens moves according to the movement
of the focusing lens). When the sub-
ject is in focus, both photodiodes
receive the same amount of the infra-
red light from the transmitting LED.

Based on the service manual for the
Hitachi VM-E10A 8mm video camera
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Figure 1. Principle of Automatic Focus.

The distance ‘‘y”’ to the subject is
given by: y =( X f)/x

Instead of two LEDs, this twin
beam system uses one infrared LED
with a prism that divides the infrared
beam into two separate beams. The
twin beam system is used because there
is a greater likelihood that focus will
be achieved using two beams than with
asingle beam system. Let’s say, for in-
stance, that there are two subjects in
the foreground in a scene. With a sin-
gle beam system, there is a possibility
that the beam would pass between the
two subjects and the camera would
wind up focusing at infinity. Neither
subject would be in focus.

With the twin beam system, two
beams are projected, and so the like-
lihood that at least one of the two
beams will reflect off a subject and be
received by the photodiodes is in-
creased.

Automatic Focus switches

See Figure 2 for the circuitry asso-
ciated with this discussion. When
SWSIAF (in the lower left quarter of
the diagram) is set to manual, no
power is applied to the IC, and the
autofocus system is disabled. When
the focus switch (SW51AF) s set to the
auto position, or when the switch is
pressed with SWS1AF set to the push
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auto position, the C9V power source
is supplied to an autofocus switch
(QS1AF, Q52AF: AFSW), and the
autofocus switch turns on and supplies
the A6V power source.

The 5V regulator, IC12AF: 5Vreg,
regulates and supplies the AF5V
power source to the signal processing
circuits and automatic focusing is
started.

Sensor and Preamp

Infrared rays of 9KHz transmitted
by the LED and reflected from the
subject are picked up by photodiodes
DOIAF and are converted to current,
which is supplied to ICO1AF. ICO1AF
converts the current magnitude to a
corresponding voltage. The outputs
come from pins 5 (A signal) and 6 (B
signal) and, after passing through
CO4AF and CO3AF and pins 24 and
23, enter the automatic focus process-
ing circuit.

ICO1AF includes circuits that re-
move dc components arising from ex-
ternal light.

Automatic focus processing circuii
Capacitor (CO4AF) and the input im-
pedance of the IC form a high- pass
filter. This high-pass filter constitutes
a 9KHz bandpass filter with the char-
acteristics of an amplifier. This filter
passes signals resulting from reflection
of the transmitted 9KHz infrared sig-
nal, but removes infrared noise com-
ponents. The output is supplied to an
adder and a subtracter.

Adder and subtracter
The adder and subtracter generate
the sum signal, A + B, and the differ-
ence signal, A-B, from the A and B
signals. The output is supplied to a
pulse detection/integration circuit
(PULSE DET).

Pulse detection/integration circuit
The input signals are detected syn-
chronously with a 9kHz sync signal
from a logic circuit to remove signal
components caused by sources of in-
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Figure 2. Automatic Focus Processing Circuit.

frared other than the camcorder’s
LED. The detected signals are inte-
grated by capacitors connected to the
output according to the amount of in-
cident infrared light. The integrated
A + B signal is supplied to a com-
paratorandtheintegrated A-B signal
to a differential amplifier.

The integration time of the A+ B
signal is inversely proportional to the
amount of infrared light striking
DO1AF. That is, the more infrared
light the shorter the integration time,
and the less infrared light the longer
the integration time. The integration
time of the A-B signal is also propor-
tional to the difference of A and B.

The output of the differential amp-
lifier is as shown in Table 1, depending
on the relation between them.
VRI12AF (A + B offset) connected
across pins 4 and 5, and VR11AF
(A — B offset) connected across pins 2
and 3, adjust the offset voltages of the
pulse detectors so that the output is
zero if there are no input signals.

Comparator and differential amp
The comparator and the differential

amplifier compare the integrated
A + Band A — Bsignals with reference
voltages 2.2V and 2.7V, respectively,
produced by the reference voltage gen-
erator V. Ref. Gen.

The signal A — B is ameasure of the
degree to which the camera is out of
focus, and whether it must be focused
closer or farther away.

The comparator (COMPA) com-
parestheintegrated A + B signal with
a divided reference voltage (2.2V).
When the A + B signal is equal to or
greater than this 2.2V reference, the
output is ‘‘High.”” As we’ll describe
when talking about the logic circuit,
when this output is ““‘Low’’ this tells
the logic circuit that there is nothing
in the scene to focus on.

The differential amplifier (DIFF.
AMP) compares the integrated A — B
signal with 2.7V. The output is as
shown in table 2. The output is sup-
plied to the logic circuit where it is
evaluated.

Logic circuit
On receiving the comparator’s out-
put, the logic circuit judges whether or

not the camera is in focus and gener-
atesthe SYNC, MODE, infrared LED
drive and motor drive signals.

If the A + B signal becomes ‘‘High’’
within 28ms after the start of measure-
ment, this indicates that there is some-
thing in the scene reflecting the LED’s
infrared light output, and on which
the camera should focus. This condi-
tion causes the logic circuit to invert
the MODE signal and stop the integra-
tion, holding the integrated voltage.
At this point the logic circuit judges
whether or not the camera is in focus.
This judgment is done by comparing
A-B with a reference voltage (K) sup-
plied to pin 9 as shown in Table 3.

If the camera is determined to be in
focus, autofocus operation is reset for
about 350ms then starts again. If the
camera is judged to be out of focus,
the direction in which the motor
should be driven and the duty ratio of
the motordrive signal are determined
from the magnitude of the A-B
signal. The duty ratio of the motor
drive signal will be set at 100% (high)
or 62.5% depending on the magnitude
of the A — B signal and the input sup-
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plied to pin 10. The duty ratio is 0%
(low) when the camera is in focus.

If the A + B signal does not rise to
high within 28ms, the logic circuit de-
termines that no reflected infrared
LED light is coming in, which means
that there is no subject in the scene on
which to focus. This condition gener-
ates a motor drive signal (100%; High)
which drives the motor to move the
lens until the far end is reached. The
camera is now focused at its greatest
distance.

When the lens presses against the
far end switch (S1IAF; FAR END), pin
20 falls to low and autofocus opera-
tion stops for 350ms.

Reference voltage generator
Thereference voltage generator re-
ceives the AF5V1 power source
through pin 14, and generates V.REF
GEN; 2.7V and 2.2V.

Oscillator

The oscillator generates a clock sig-
nal of approximately 35KHz, deter-
mined by C14AF and R14AF connect-
ed to pin 11. The SYNC signal of
9KHZ, the infrared LED drive signal
and the motor drive signal are gener-
ated from the clock signal.

Infrared LED drive circuit

The infrared LED drive circuit
drives the infrared LED (D21AF). The
signal output from pin 15 drives two
LED drivers (Q21AF and Q22AF) to
make the LED emit infrared rays of
about 9KHz. The infrared LED drive
current is varied in two steps according
to the LED drive signal, pin 15, and
feedback signal, pin 16.

When the subject in the scene is
close and the lens has to move to bring
it into focus, the drive current is low.
This prevents saturation of the pre-
amplifier which strong infrared rays
would cause. The drive current is high
when the lens moves to bring a more
distant subject into focus. Pin 17is the
negative feedback input to drive
D21AF with a constant current. The
constant drive current is 100mA with
high and 60mA with low.

I'he motor driver

The autofocus motor is driven by
IC31AF. When the logic circuit has
determined that the subject is out of
focus because it is too far away, it ac-
tivates the FAR ON signal (output at
pin 13), which causes the lens to refo-
cus farther away. When the logic cir-
cuit has determined that the subject is

Table 1

Table 4.

INPUT RELATION OUTPUT VOLTAGE  FOCUSING

A>B LOWER THAN 2.7V FOCUSED NEARER
A=B 251V, IN FOCUS

A<B HIGHER THAN 2.7V FOCUSED FARTHER

INPUT RELATION OUTPUT

A>B LOW

A=B OFFSET VOLTAGE
A<B HIGH

Table 3.

INPUT RELATION JUDGMENT
[(A-B)-2.7V]< =K INFOCUS
[(A-B)-2.7V]>K OUT OF FOCUS

INPUT (PIN) OUTPUT (PIN) STATES OF THE MOTOR
8 7 g 2

0 0 OPEN OPEN STOP

1 0 HIGH GROUND FAR (LOADING)

0 1 GROUND HIGH NEAR (UNLOADING)

1 1

GROUND GROUND

STOP (BRAKE)

out of focus because it is too near, it
activates the NEAR ON signal (output
at pin 12) of IC11AF, which causes the
lens to refocus nearer. The duty of the
motor drive signals are changed from
62.5% to 0% from 100% depending
on the distance to the subject (near end
or far end to bring into focus). Table
4 shows the states of IC21AF.

Be alert for operator error

Armed with this information, trou-
bleshooting an autofocus system be-
comes an exercise in logic. It is impor-
tant, however, to keep in mind that
autofocus systems can give rise to
some operator- caused problems. For
example, the autofocus will focus on
the closest object that happens to re-
flect the infrared light from the LED
back to the photodiodes, no matter
what the camcorder operator had in-
tended to focus on in the scene.
So if a video buff brings in his new
camera and complains that he shot an
entire videotape cassette of the beau-
tiful mountains, but his new camera
chose to focus on the trash can in the
foreground, you can explain why.

Something that can cause even more
bizarre results is if someone is trying
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to videotape through a window. In
such acase, theinfrared light from the
LED may very well reflect off the
glass, causing the camcorder lens to
focus on the window instead of on the
desired scene beyond.

Any time someone brings in a cam-
corder with autofocus problems,
check carefully for the possibility of
operator error before beginning ser-
vice.

Troubleshooting autofocus systems

If aclient brings in a camcorder with
the complaint that the autofocus sys-
tem does not operate properly, and
you’ve made the obvious checks to
make sure that the problem isn’t
caused by operator error, one of the
first coarse checks to makeistotry the
manual focus position of the focus
switch. If the focus operates manual-
ly, you have eliminated quite a few
components from suspicion: the focus
motor, the focus motor decoder/driv-
er, and portions of the logic circuit.

If the focus motor doesn’t operate
when you operate the focus manual-
ly, the problem will most likely be
found somewhere in the motor/drive
section of the circuitry, or the



switch/power supply area.

In this case, start by seeing if a signal
is applied to the motor when the man-
ual focus switch is pressed. If there is
asignal, then check for either a defec-
tive motor or a jammed lens mecha-
nism.

If there is no motor drive voltage
when the focus is operated manually,
check the motor drive IC, the outputs
of the autofocus process IC, and the
voltages on the input side of the auto-
focus process IC.

If the preliminary checks point to a
problem in the LED/photodiode area,
a good first step will be to check the
LED for infrared light output using

either a phosphor chip, or some other
kind of infrared detector. If there’s no
output from the LED, then you can
confine your troubleshooting to the
circuitry starting at the LED, and
working your way back to the auto-
focus process IC.

If you’ve eliminated the motor/
driver, switches, and LED section,
then you’ve pretty much isolated the
problem to somewhere from the pho-
todiodes forward to the autofocus
process IC. If the LEDs are emitting
infrared, the diodes are receiving it,
the preamp is providing the correct
signal to the autofocus process IC,
then the problem must be in that IC.

Applying this information to other
systems

No doubt other manufacturers use
different schemes to achieve automat-
ic focus in their camcorders. No mat-
ter what they use, however, any auto-
focus system will require some kind of
output signal, almost certainly an in-
frared LED signal, some kind of re-
ceiver for the reflected signal, some
processing and logic circuitry and a
focus motor and driver circuitry.

When faced with an unfamiliar
camcorder, adapting the principles
described here to the particular prod-
uct in hand will at least give you a start-
ing point to correct the problem. &

SWEEPSTAKES

You Could Win A VC93
All Format VCR Analyzer!

VC93 All Format VCR Analyzer

+ Isolate video from servo defects!

+ Pinpoint capstan and cylinder servo
defects!

+ Eliminate the guesswork associated
with replacing video or qudio Hi-Fi
heads; before you order the new
heads!

+ Troubleshoot all VCR formats with the

same procedures and confidence

every fime!

Simply respond through the reader service
number at the bottom of this ad. We'll enter your
name for the June 30, 1992 drawing and send
you more information on the VC93.

No purchase neccessary. Void where prohibited

Frustrated With Servicing The Tough Dog
VCRs and Camcorders?

Sencore can help . . . all you have to da is ask!

CALL 1-800-SENCORE, Ext. 604

Circle (94) on Reply Card

SENCORE

3200 Sencore Drive, Sioux Falls, South Dakota 57107
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——— Audio Corner

Data signals coming to radio

By John Shepler

Imagine that you are driving across
country and want to enjoy sports
broadcasts all the way. As the station
you’re listening to starts to fade, your
car radio automatically selects a
stronger one with the same format. If
you’re tuned to a network broadcast,
you can even keep receiving the same
ball game.

Perhaps you’ve just picked up a ren-
tal car at the airport and want im-
mediate traffic info. Push the *‘traf-
fic’’ button on the radio and you have
local traffic broadcasts. Drive to
another location and the radio keeps
finding the closest stations with traf-
fic reports.

How about nationwide paging or
even text via astandard AM or FM ra-
dio receiver? It’s all possible with a
scheme called Radio Broadcast Data
System or RBDS.

RBDS is a spin-off of a system cur-
rently used by European FM stations
called Radio Data System (RDS).
RDS transmits groups of data codes
on a 57kHz subcarrier riding on the
same signal with the stereo audio.

These codes activate various func-
tions in the receiver including identify-
ing the station’s call letters, slogan,
and channel. In addition, the receiver
can be set to permit receiving only
those stations transmitting codes relat-
edtoa particular format such as news,
weather, country music, classic rock,
jazz, sports, traffic announcements,
and so forth.

Subcarriers have long been used on
FM stations to carry background mu-
sic. The station’s normal main chan-
nel contains the audio frequencies
from SOHz to 15kHz. Mono FM sta-
tions only transmit these frequencies.
Stereo transmission adds a suppress-
ed subcarrier at 38kHz and a pilot tone
at 19kHz. The stereo subchannel oc-

Shepler is an electronics engineering manager and
broadcast consultant. He has more than twenty years
experience in all phases of electronics.
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Figure 1. RDS audio spectrum

cupies the frequencies between 23kHz
and 53kHz.

This standard stereo spectrum chart
is shown in Figure 1. Note that another
subcarrier is added at 57kHz. This is
a 57kHz tone that can be modulated
by voice, music, or data. Since its fre-
quency is higher than any of the audio
signal, it will be filtered out in nearly
all receivers. A decoder circuit in the
RDS receivers demodulated the data
on the subcarrier just as a modem de-
modulates tones transmitted on the
telephone lines.

It is interesting to note that the RDS
subcarrier is set up much like the stereo
subcarrier. It is an AM modulated
suppressed carrier at exactly 3 times
the pilot frequency. The stereo subcar-
rier is 2 times the pilot frequency.

RDS operates at a data rate of
1187.5 bits per second, about the same
rate as a 1200 baud modem. Each
word of information is 16 bits. A data
word and a 10 bit checkword are com-
bined to form a block of 26 bits. Four
of these blocks make a group. There
are 15 groups of data for a total of 104
bits. Particular broadcast stations and
receivers canelect to use only some or
all of these bits in their functions.

RDS is quite widespread in Europe.
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There are over 1,500 stations transmit-
ting the encoded signals in Germany,
France, the UK, and Switzerland.

Unfortunately, this is a technology
that is coming late to the United
States. Although FM stereo is over 30
years old, technical improvements
have been slow to develop. The RBDS
standards group is currently working
out standard codes for US broadcast-
ers. A draft standard is expected by
summer.

One snag in making the system uni-
versal is that the S7kHz technical stan-
dard does not accommodate AM sta-
tions. AM stations transmit 10kHz
audio on channels that are only 10kHz
apart. AM stereo is added by phase
modulating the carrier or separately
modulating the upper and lower side-
bands. The only room for RBDS is on
low frequency subcarrier, under
S0Hz. AM RBDS is possible, but the
data rate would be extremely slow,
perhaps only a character per second.

It is likely that FM RBDS will be
standardized this year with receivers
soon to follow. Within a few years it
should be commonplace to enjoy the
benefits of this technology in car ra-
dios, portables, and home entertain-
ment systems. n
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Three dimensional
display device

By the ES&T staff

3-D Display Device

Siaulation
Data
Position
Computer
Data
Location Feedback

Input Device

Toshiba Corporation has devel-
oped a prototype display device that
uses 768 light-emitting diodes (LEDs)
to simulate and display 3-dimension-
al images of objects. The new display
utilizes the ‘‘afterimage pheno-

menon’’ to create realistic 3-dimen-

sional images that surpass those of-
fered by the 2-dimensional displays
used in current computer graphics
simulation. The display device will in-
itially be applied to computer aided
design (CAD) of mechanical parts and
architectural plans. The company ex-
pects a practical system in 1994,

The company also anticipates the

display will contribute to design
systems incorporating virtual reality,
and foresees completion of such a
system by 1995.

The display device incorporates a
100mm x 30mm panel mounted with

Based on information provided by Toshiba Corpo-
ration.

Figure 1. 3-D display device from Toshiba Corp.

LEDs that slides 50mm back and forth
at a maximum speed of 30 times per
second. The diodes are computer con-
trolled, and are switched on and off
automatically. By capturing the after-
image phenomenon effect, the display
is able to represent such complex im-
ages asanimations of gear movement
and the flow of air currents. The ob-
jects displayed appear to be real, and
can be viewed from above and dif-
ferent angles. Image shapes can be
changed in real-time.
Supercomputers and dedicated
CAD computers allow computer
graphics to be used to simulate me-
chanical parts and other objects.
However, these simulations lack real-
ism, as the images are actually
2-dimensional. Researchers have
developed the prototype 3-dimension-
al display device in order to meet the
need of designers for a more realistic
means of displaying images. The com-
pany will continue to improve the new
device and the quality of the image, in-
cluding colorization. ||

A MANAGEMENT SOFTWARE PROGRAM

PROGRAM & MANUAL FREE

USE FOR 90 DAYS. NO OBLIGATION TO BUY
NO PRIOR COMPUTER OR TYPING EXPERIENCE
NEEDED. EASY, START USING IN MINUTES.
AUTOMATED ENTRIES. KEEP TRACK OF SERVICE IN
PROGRESS, PRINT CLAIM CHECKS, WORK ORDERS,
ITEM TAGS, NARDA/NESDA FORMS, INVOICES, PO.
CUSTOMIZED REPORTS. AND MUCH, MUCH MORE.
Total Cost $299.00. To order, just send a
check for $14.50 (S&H) to B.G.l. Co. Inc.
50509 Hollyhock Rd. South Bend, IN 46637
For more information call (219) 277-8762

Circle (79) on Reply Card

THE SOURCE . .. for quality
Electronic Parts & Accessories.

“We’'ll get your parts to you
as fast as you need them!

Call today and ask about our
PREMIUM DELIVERY and for your
FREE copy of our catalog

1-800-558-9572

orfor 24 hourordering call FAX 414-473-4727
‘First in Quality, Service and Delivery
EMIUM
RTS+

LECTROME S COMPANY

P.O. Box 28 ® Whitewater, Wisconsin 53190
Circle (92) on Reply Card

Test your electronics
knowledge

Answers to the quiz
(from page 45)

I. Checksum

2. Nibble

3. Interrupt

4. Bus

5. Byte

6. MSI (Medium scale integrated
circuit)

7. VLSI (Very large scale integrated
circuit)

8. ROM (Read only memory)
9. MSB (Most significant bit)

10. LIFO (Last in, first out)
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———— Books

Mastering Technical Mathematics, By
Norman H. Crowhurst, TAB Books,
512 pages, $24.95.

Originally published as a four-
volume set, this book is a one-stop
source of math instruction. Geared
primarily to people involved in elec-
tronics and other technical fields the
books offers a complete course that
spans the entire spectrum of mathe-
matical computation - everything
from basic addition to differential
equations. The author provides read-
ers with an encyclopedia of working
methods at the same time trying to
promote true understanding of the
subject by explaining how and why
mathematical principles work. Step-
by-step, illustrated instructions and
alternative techniques make it easy to
solve even the most difficult problems
in: Algebra, trigonometry, geometry,
calculus. Special emphasis is placed on
analytical issues in computer pro-
gramming and the use of computers
for calculation. For anyone who
wants to improve their math skills and
really understand what they’re learn-
ing this book is sure to prove invalu-
able.

TAB Books, Blue Ridge Summit, PA 17294

The Modern Amplifier Circuit Ency-
clopedia, By Rudolf F. Graf, TAB
Books, 208 pages, $12.95.

This special-focus encyclopedia
provides engineers, technicians and
students with easy access to more than
250 practical, ready-to-use amplifier
circuits that represent the latest
developments in circuit technology. In
unique volume, covers the whole spec-
trum of amplifier circuits, including:
Audio power, high frequency, opera-
tional programmable, video,
logarithmic composite, wideband,
audio signal, RF, transducer, RF
stereo, thermocouple.

Organized by application for easy
reference, the circuits are in their orig-
inal form to eliminate transcription er-
rors. The schematics are accompanied
by a brief explanation of how each cir-
cuit works, and the original source for
each circuit is cited for readers who
want additional information.

TAB Books Blue Ridge Summit, PA 17294

Electronics Repair Manual, By Gene
Williams, WEKA Publishing, 600
pages.

This is an reference book and up-
dates series for troubleshooting and
repairing electronic equipment. The
manual features detailed repair in-
structions for TVs, VCRs, computers
and printers, camcorders, radios, tape
decks, car and home stereo systems,
CD players, telephone systems, and
home appliances. It provides detailed
troubleshooting charts, complete cir-
cuit diagrams, and easy-to-read ex-
ploded views of critical parts. Also
covered are basic electronic principles,
testing and test equipment, and safe-
ty procedures.

WEKA Publishing, 97 Indian Field Road, Greenwich,
CT 06830.

Using Norton Ultilities 6, By Allen C.
Elliott, Macmillan Book Publishing,
627, $24.95 soft.

Protecting and recovering data is
important in today’s busy, high-tech
world. Norton Utilities 6 is a program
designed to do just that, and Using
Norton Utilities 6 is an in-depth guide
that shows beginning and intermedi-
ate PC users how to implement the
software on their computers. Easy-to-
follow test leads users expertly
through the latest power-boosting
features of Norton Utilities 6 and Nor-
ton Commander. Users learn the fun-
damentals and commands of NDOS
- a quick, enhanced version of DOS -
and how it can make data storage
more reliable, safer, anhd better
organized. The books also shows users
how to take good care of the hard disk
- increasing safety, speed, and
efficiency.

Macmillan Book Publishing 1711 N. College Ave.,
Suite 140 Carmel, IN 46032.

Designing and Building Electronic
Filters, By Delton T. Horn, TAB
Books, 224 pages, $14.95.

Thisis a great comprehensive work-
bench guide to electronic filter design
and applications. Virtually every kind
of electronic application and system
contains filter circuits - their job is to
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allow some frequencies to pass while
blocking others. With this guide
technicians have exactly what they
need - a complete guide to filter theory
and practice.

Whatever kind of filter readers need
to know about, they’re sure to find it
covered here. Practical circuit plans
show how to build almost every type
of filter circuit: Passive low-pass, ac-
tive low-pass, active band-pass, state-
variable and all-pass, passive high-
pass, active high-pass active band-
reject, voltage-controlled and more.
For each filter there is a list of its char-
acteristics, uses, specifications and
substitution values. The guide also
features 12 easy-to-follow projects, all
of which use real-world component
values, making it easy for readers to
implement them in their own designs.

TAB Books Blue Ridge Summit, PA 17294,

Using PC-File, By Trudi Reisner,
Macmillan Book Publishing, 408
pages, $24.95 soft.

This shareware database package is
explained in full-featured detail in Us-
ing PC-File. Whether users need to
complete figures for accounts, names
for mailing and membership lists, per-
sonnel records, or inventory, this
book enables them to build databases
right away.

Beginning and intermediate PC
users will find this combination how-
to/reference book handy in learning
how to compose personalized mailing
lists and other flat file databases; im-
port and export PC-File databases
with dBASE, Lotus 1-2-3, WordPer-
fect, and others; create bar, line, scat-
ter, and pie charts; and create macros
with PC-File’s smart keys. The book
also takes users beyond the basics so
that they can generate reports, pro-
duce form letters, and labels, edit
databases, and automate tasks with
timesaving macros. This guide’s
building block approach speeds up the
learning process, and soon users are
managing information with PC-File
like a professional. A quick reference
guide provides essential information
at a glance.

Macmillan Book Publishing 1711 N. College Ave.,
Suite 140 Carmel, IN 46032. [ |



——— Readers’ Exchange

Reader’s Exchange has been reinstated as
a free service.

The following restrictions apply to Read-
er’s Exchange:
¢ Only individual readers may use Reader’s
Exchange, and items must be restricted to
those that are ordinarily associated with
consumer electronics as a business or hob-
by. If you're in business to sell the item(s)
you want to offer for sale, the appropriate
place for your message is in a paid adver-
tisement, not Reader’s Exchange.
® Readers Exchange items must be restrict-
ed to no more than three items each for
wanted and for sale, and may be no more
than approximately four magazine column
lines in length (about 20 words).

Send your Reader’s Exchange submis-
sions to:

Reader’s Exchange
Electronic Servicing & Technology
76 N. Broadway
Hicksville, NY 11801

WANTED

Schematic for Conic color TV Model T-7711D.
Will pay reasonable price. Also schematic for
Commodore Portable SX-64 color computer.
Call or write Suzanne Gonzales TV Shop 303
W. Main Street, Elbridge, NY 13060 (315)
689-6627.

Picture tube 160D B22 for an Emerson
PC5A-1986 Color TV. Murray’s Repair Service
8842 Grange Hill Rd. Sanquoit, NY 13456, (315)
737-7192.

Tentel torque gauge and tape tension gauge.
Rick Simmons, Rick’s Enterprises 5605
Trastevere Rd. Clay, NY 13041,

Sams Photofacts 1800 thru current. Also need
Mfg. TV&VCR service manuals for fiche, and
Sencore or B&K 1655 variable isolation xfmr.
Jerry’s TV (713) 242-9446.

Electronic and audio catalogs from the 1940’s
thru 60's. Lafayette, Allied, etc. Mike Zuccaro,
8795 Corvus PL. San Diego CA 92126 (619)
271-8294.

Need copy of schematic for Samsung TV model
C9110MA . Henry Simpson, 4215 Coyner
Springs Rd, Roanoke, VA 24012.

Main board Part TNP62817RA for a Panasonic
25" color TV, chassis LZHYRN, Powell’s TV
Repair, 4237C FCN, McGuire AFB, NJ 08641
(609) 723-1103.

Service manual for GE SW radio, Model -
7-2970A. M. Meckling (913) 467-8431.

GE flyback transformer Model EP 77X48 new
orused. Fits(EC-P chassis). Rays TV 4821 East
View Dr. New Orleans, LA 70126. (504)
246-6205.

New or used transformer for GE big screen
45SEP2000P. Write or call Bob Patalune, 812
Grant St. Portage, PA 15946

Service manual for Lectrotech oscilloscope
Model TO-55. J. Gregorich 117 North 2nd
Street, Virginia, MN 55792 (218) 749-4355.

Need HiFi stereo audio board (new or used) for
a Quasar VHS VCR, model VH5485. The part
number from the board is VEPSO457A1. Kuhl
Repair Services, 425 Crescent RD., Wilkes-
Barre, PA 18702 (717) 472-9133.

M/A-COM model 3025 converter service man-
ual/schematic desperately needed: Photo copy
OK. Will gladly pay.D. Seibel, 1402 Ferguson
St., Winnsboro, LA 71295.

Transistor radios and small tube portables. S.
Martin 815 N. Hayden Rd. B-204 Scotts AZ
85257 (602) 994-3162.

Complete Sencore set up, assorted boards and
schematics. Sell out priced. Juanita Coe 1820
S. 6th Street, Tucumcari, NM 88401 (505)
461-2010.

FOR SALE

Sencore equipment never opened, owner de-
ceased. CM 2000 Computer Monitor analyzer
$2500.00. SC6! scope $1800.00. Fran (808)
822-5591.

Contemporary Electronics series course, 6
binders and most parts $100.00. Heathkit series
courses, Fiber Optics $40.00, active filters
$25.00. Passive circuit design $40.00. Sencore
VC-63 VCR test adapter $175.00. Pro-audio-
video 1400b Inverness Ave Balt, MD 21230.
(410) 525-2074. Nicole.

Have every consumer audio service manual
from 1978 10 1988. All manufacturers $10.00
each. Ray Lufkin Suite 141, 35246 Palm Har-
bour FL (813) 786-3478.

B&K 30MHz oscilloscope model 1479 B dual
trace with three probes. $425.00. B&K CRT
tester model/470 with 10 adapters - $175.00.
Robert Ferguson (503) 393-3378.

Channel Master field strength meter Model
7278, excellent condition, $350.00. (703)
385-8800.

Radio and TV News/Electronics World, 179
editions May 55 to Apr '70. Best offer plus ship-
ping. (803) 795-1215.

FOR SALE

B&K NTSC generator, model 1249A almost
new, still in original box with manual asking
$350.00. Stan 4602 Grand Ave. La Canada, CA
91011 (818) 790-2660.

Tektronics oscilloscope 2246 - 100Mhz 4 chan-
nel $1800. B&K CRT picture tube rejuvenator
with universal adapter $400.F. Valenzuela 677
E Main Street Ventura, CA 93001. (805)
648-5417.

Sencore SC 60A scope complete with test leads
and instruction manual, like new condition.
$950.00 plus shipping. Owen Corcoran 902
Sebring Ave Pine City, NY 14871 (607)
733-2375.

Sams Photofact folders 18001 thru 2742. $4.00
each approximate 600 sets. B&K 1246 pattern
generator $75.00 plus shipping. Sa/Cribari, 1312
Well Dr. Camp Hill, PA 17011. (717) 763-4547.

Paper and microfiche schematics for RCA CTC
140 through CTC 169, P4200, P5059, TX8! and
VR470/475. Unused condition. $4.00 each, less
if buying package. Bob Moore (717) 226-6840.

Sencore VA62 video analyzer, excellent condi-
tion only $1,995.00. Call (503) 692-3337.David
Watson, 21265 SW Makah St. Tualatin, OR
97062.

Sencore VA62 universal video analyzer with
NT64 NTSC pattern generator. VC93 all for-
mat VCR analyzer. LC102 Auto-Z capacitor-
inductor analyzer. As package $6250. Tim
Gaidosh 3391 S. Kinnickinnic Ave, Milwaukee,
WI 53207. (414) 744-4008.

Sams Photofact -21-160 in 12 photofacts
binders. $50.00 plus shipping. C.E. Hess 20! S
Oak St. Buchanan, MI 49107.

Hitachi 20Mhz oscilloscope. Sencore TF 46 tran-
sistor tester. Both $450.00. Carlos Ciuro, Rio
Grande, PR (865) 887-5394.

Multi meter digital Fluke 8000A $75.00; 8024A
$50.00; Beckman Tech 310 $50.00. Max E.
Bingman, 177 So. Roosevelt, Moscow ID 83843.
(208) 882-2273 or 883-4979. All plus shipping.

Sams Photofact -'s 1091 to 2660 in Sam's
Binders, Vol 110-266 (156 Binders) $2000.00.
Possible free delivery. (218) 894-3359. Ask for
Paul Marceau.

New electronic tubes, transistors, TV parts, test
equipment, electronic books, schematic books,
electronic courses. Send a LSASE (2-stamps) for
lists. Retiring, no reasonable offer refused. R.J.
Horsley 67 Theodore Street Buffalo, NY 1421 1.

WANTED

SIG2527V shift register; 10 to 20 needed./oe
Pallendino 12705 Crossburn Ave., Cleveland,
OH 44135

Schematic for Fisher CA-273 AMP. Nelson’s
Hi-Tech (602) 855-5400. n
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Sencore NT64 NTSC pattern generator ac-
cessory for VA62 $150. NTSC vectorscope,
leader 5850C, used less than 50 hours, $1300.
Blake Hawkins, 1090 Huntcliff, Atlanta, GA
30350. (404) 641-7688.

Sencore TF26 circuit transistor/FET checker
$200; GTE CK3000 test jig w/adapters $300;
Sprague TO4 capacitor/resistor analyzer $125;
offer/trade; more. Joe Pallendino 12705
Crossburn Ave., Cleveland, OH 44135.

VCR factory service manuals most brands $5.00
each. B&K 520 B transistor checker. Paid
$315.00 sell for $150.00. Bob Nelson (602)
855-5400.

TV modules and parts; 4 page list. Electrolytic
and misc. capacitors for radio, TV, motors, etc.,
8 page list. Send SASE and specify group. Chuck
Vaccaro, 708 Booth Lane, Ambler, PA 19002,
(215) 646-3641.

RCA Victor Model 3-X-521 AM table radio.
RCA Victor mode! BP-10 Portable radio (metal
case). GE model T2215C AM-FM table radio.
Aircraft LF receiver, military BC1206C Setchell
Carlson. $15 each or make offer. Lots of other
stuff available. Send a SASE for list. S.O. Sellers
7308 Franklin Dr. Bess, AL 35023.

Sencore VC93 like new $2,400. Tomn Engle (708)
837-1028.

Sharp picture tube A48AAB21X and Sylvania
television CAC122WAC3 without picture tube.
$30.00 each or all for $60.00 and shipping. (407)
793-1467. Robert J. Baniewicz.

Sencore VA62, VC63, NT64 with EX231 acces-
sory jack, video/VCR analyzer: $2000 SC61
wave form analyzer $1450.00. LC77 auto Z with
SCR/triac accessory $925. All like new with
cables and manuals. Joseph Huber R. 5 - Box
828 Burlington, 1A 52601 (319) 754-7933 or 32.

Schematic for true tone stereo: Mod 1st-5260-
A27 stock #4DC 5260 or power transformer.

J.E. Hodge RT! Box 196 Rockwood, TN 37854
(615) 354-1989.

Manual for Knight KG-670 R/C tester. Also
need instructions or schematic for a Penmar 510
tube radio kit. Dennis Halverson, 1470 Beaver
Rd., Moose Lake MN 55767.

VA48 needed in good condition. Call collect
(409) 778-0717.

Tentel torque gauge and tape tension gauge.
Rick Simmons Rick’s Enterprises 5605
Trastevere Rd. Clay NY 13041.

Lower drum (D.D. Cylinder) Part # VEGS0085
for Philco W-1516TGYO01 or Panasonic
PV-1540. Bill’s VCR (813) 596-6382.

Schematics and or manuals for the following
equipment Technics SA-828, Kenwood
KR4600, Hammerlund HQ-1400, Lafayette
HA-800. Will gladly pay photocopy costs. Walt
Hieber (W7LBQ, ex-W9PGB) P.O. Box 294,
Pearce, AZ 85625 (602) 826-3249.
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Knight 83YX137 AF generator and Sencore
MUI150 tube tester.Charles T. Huth 229
Melmore St., Tiffin Ohio 44883., (419)
448-0007.

Owner’s manual service manual or schematic
for the powered Advent loudspeaker system.
Also service manuals for Pioneer from
1975-1985 (Approx). (218) 894-3359.

Vertical count down 1C for NAP big screen.
P/Ns612352-115-45693-1, ECG 848.Call (803)
884-8396. The Video Doctor.

Two each flyback transformers, Setchell
Carlson transformer part.number TF-1025 or
RCA transformer part number 906152-501. E.
Patrick Harrigan, 5165 Magellan Drive, New
Berlin WI 53151.

Schematic or copies of , for a Multivision Model
3.1 control box.Robert Emig 2022 Elpyco
Wichita, KS 67216. (316) 683-7946.

R.E.L. FM tuner any condition, working or not.
Also want any service info/schematics on
R.E.L. tuners. Mike Zuccaro 8795 Corvus
Place, San Diego, CA 92126 (619) 271-8294.

Schematic for true tone stereo: MOD
15t-5260-A27 stock # 4DC 5260 or power
transformer. J.E. Hodge RTI! Box 196
Rockwood, TN 37854 (615) 354-1989.

B&K analyst with instruction book, no slides
$100.00, Eico 460 wide band scope with in-
struction book $50.00, factory assembled; Mer-
cury in circuit capacitor tester model 1400
$25.00. Gary Myers 231 Churchill Hubbard
Rd, Youngwtown, OH 44505.

1-CG 169 deluxe color generator, 1-continental
Il MUI50 mutual conductible tester.
Chamberlain TV Service 528 Lakehomna Place
Mustang, OK 73064.

Conar 225 solid state oscilloscope $150.00 Har-
ris solid state 100W VHF FM 1500 MHZ band
land telephone radio mobile base station. Cal/
813-685-1900.

VCR repair for profit. The professional’s train-
ing course. Specially modified VCR (training
unit) marketing plan, manual (all brands).
$290.00 Details: Peter Karat, 165 Ithaca Rd.,
Horseheads, NY 14845.

B&K model 1460 oscilloscope 200MHz
$175.00. Sencore SG-165 am/fm stereo
analyzer 995.00. Please call 602-956-3024 ask
for Ron.

Sencore VA62 with VC63 accessory. Asking
$1500.00 or trade.Gerne Mitchell 501-327-3724.

Service Information: Sams 100-1930.
RCA/Zenith complete 1960 thru mid 1980°s
incl VCR’s Audio etc. Lots of other service
related equipment. Gene Olander P.O. Box
160, Eureka, NV 89316 702-237-5367.

Photofacts over 1,000 folders numbers
400-1600 $300.00 or best offer plus shipping.
Al’s Radio and TV 432 Trinity Ave. Trenton,
NJ 08619.



——— Classified

Classified advertising is available by the word or per
column inch.

By-the-word: $1.65 per word, per insertion, pre-paid.
Minimum charge s $35 per insertion. Initials 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 classified ad
(by-the-word). Or send you order, materials and pay-
ment to Emily Kreutz, Electronic Servicing & Yech-
nology, 76 North Broadway, Hicksville, NY 11801.

Per Column Inch (Classitied Display): $235 per column
inch, perinsertion, with frequency discounts availabie.
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 coior {determined by magazine) $150 addition-
al per insertion.

FOR SALE

REPAIR MANAGEMENT SOFTWARE: for IBM PC's. Re-
pair tracking, inventory, reports, biliing, maillist, more.
Demo disk $15. CAHILL ELECTRONICS, PO Box 568,
Kingston, NH 03848. 603-642-4292 3-92-3t
PHOTOFACTS: Folders under #1400, $5.00. Above #1400
$7.00, sent same day tirst class postpaid. Allen Loeb, 414
Chestnut Lane, East Meadow, NY 11554, 516-481-4380.

11.91.5

COMPUTER AIDED TV/VCR REPAIR SOLUTIONS: 5 1/4”
1IBM Compatible disks. 1,000 VCR, Printout $83, Disks $72.
5,400 TV, Printout $135, Disks $113 (Hardrive). Add to or
quick scan by chassis, model and stage. Two solutions
pays for it. Electronic Solutions, 407 W. Ave. “N", San
Angelo, TX 76903. 3-92-5t

VHS-VCR REPAIR SOLUTIONS SETS I,1,1I1,IV,V,VI. Each
contains 150 symptoms and cures, updated cross refer-
ence chart, free assistance, $11.95 each all six $59.95.
Eagle Electronics, 52053 Locks Lane, Granger, IN 46530.

3-92-3t

THE ONLY ANSWER TO REPAIRING ELECTRONICS
PROFITABLY (This should have been done years ago)
GET SMART! Someone somewhere has already repaired
the next job you take In for repair. YOUR BEST TECHN}-
CIAN, who you have paid for the experience of learning on
your customers, and also the manufacturers required
training you have paid him to attend to keep your author-
Ized status, just left with all that invested knowledge and
ability. YOU'RE THE BOSS and now you have put on your
rusty technician’s cap and appease customer estimates.
TODAY YOUR BANK sent you three NSF checks that your
customers so graciously gave you, can you collect? IT'S
TAKING YOU LONGER to assess the repairs and your
customers are now coming to collect their units. You
promised to give them a free estimate, but you just reai-
ized youdon'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 nulsance 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 tells you that there never
was any money in electronics. FRIEND!! YOU DEFINITE-
LY HAVE AN EMERGENCY!! Spend $350.00 NOW &
SAVE THOUSANDS Available in print or computer disk or
by catagory with annual updates. Send for DEMO $15.00.
AMEX-MIC-VISA & CHECKS, 2 weeks delivery 305-474-
2677. Factory service 8614 SR-84, Ft. Lauderdale, FL
33324. 4-92-1fb

TV TOUGH DOGS 300 symptoms and cures. Send $10.95
to Davis TV, 11772 Old Fashion Way, Garden Grove, CA
92640. 3-92-1t

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. 3-92-2t

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, W! 53705. 608-238-4629, 608-233-9741
12-91-tfb

TELEVISION/MONITOR: troubleshooting. Don't spend
big bucks on troubleshooting tips. Only $4.00 for 600
symptoms/cures. Jones Enterprises, Box 702, Niceviile,
FL 32588-0702. 3-92-3t

DIAMOND DISCOUNT ELECTRONICS: For free cataiog
write to: P.O. Box 2022, Universal City, TX 78148 or cali
1-800-259-7321 5-92-1t

Retired: Must sell test equipment, SAMS, etc. Please
send SASE for listing. Jack B. Williams, 15820 Comus
Road, Clarksburg, MD 20871. 301-428-0674 5-92-21

LIQUIDATING: $5,872,724 in Electronics: 50-80% Below
Factory Cost. 200 Page List $6: ISE, PO Box 750, Oimito,
TX 78575; Orders 800-364-5555; FAX 512-350-5574, VISA/
MC/CHECK 5-92-1t

VCR EXPLODED VIEWS: including cassette transport
and moving mechanisms with a complete parts list; most
views exact, others simitar. Volume 1, $16.95 covering 100
models of Emerson, Samsung, Goldstar and Shintom. A
complete listing of other available brands and models in-
cluded with your order. Goodco, PO Box 921032 Norcross,
GA 30092 5-92-1t

BUSINESS OPPORTUNITIES

MOVETOSUNNY FLORIDA - GREAT DEAL! In Hollywood
Florida there §s a 34 year old TV shop for sale. Great loca-
tion with an excellent reputation. The selling price is
$25,000. Itincludes inventory and equipment. For an even
better business deal, the property is also for sale. For in-
formation, call (305) 927-3990. Ask for Mike or Debbie

5-92-2t

WANTED

H.H.SCOTT: 222C power transformer. Also pre 1950 ra-
dios and TVs. Jon Kummer, 23-35 Bell Bivd, Bayside, NY
11360. 718-428-9070. 3-92-1fb

1950’s TRANSISTOR RADIOS: with civil defense mark-
ings brought! Paying $25.$500. Harry Poster, Box 1883,
So. Hack., NJ 07606. 201-794-9606 Before 7 pm 5-92-3t

TWO SENCORE: CB analyzers model #CB42. Brent
Hicks, RR#2, Box 88. Burlington, lowa 52601. 319-
754-6078. Call after 5 pm. 5-92-1t

WANTED: Electronic equipment, older radio parts, con-
densers, Rider books etc. Also have Rider's for sale.
Surplus Sales, Box 258, Pierson, M| 49339 5-92-1t

MISCELLANEOUS

CAMCORDER REPAIR: Don't turn away good profits let
our experienced technicians provide your shop with
complete camcorder repair service. Also, VCR, "Tough
Dogs.” Call 1-800-846-4648. Edington VCR/TV, 204
North Kimble Drive, Bloomington, IN 47404.  10-91-6t

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.
Compton, CA 90220
800-HITACHI

Mitsubishi Electronics America
5757 Plaza Drive

Cypress, CA 90630
800-553-7278 fax 800-825-6655

Panasonic

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

Philips ECG

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

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.
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sswoe  ELENCO & HITACHI PRODUCTS culfiithec
v AT DISCOUNT PRICES  1-sooais s ccon

Hitachi RSO Series HITACHI COMPACT SERIES SCOPES
(Portable Real time Digital Storage Oscilloscopes) SPECIAL BUY This series provices many new tunctions such as CRT
VC-6023 - 20MHz, 20MS/s $1.695 o l Readout. Cursor measurements (V-1085/1065A/665A), Fre-
VC-6024 - 50MHz. 20MS/s b e $1.995 V-212 - 20MHz ScOpe $409 auency Cd!rT (V-llr)BLS),kS:g(gopnn: ygg;gvmg,dOa!:aroﬁ
VC-6025 - 50MHz, 20MS/s $2,195 sweep and Tnpper Lock using a 6-in -You don't feel

y == ° . . int t pert d f

VC-6045 - 100MHz, 40MS/s Call Hitachi Portable Scopes heamnasm Sl mismms S (ESeacs Sadbnstaro)
VC-6145 - 100MHz, 100MS/s Call DC 10 50MHz, 2-Channel, DC offset func- V-660 - 60MHz, Dual Trace ____ $1.149
RSO's from Hitachi feature roll mode. averaging, save tion, Alternate magnifier function V-665A - 60MHz, DT, w/cursor ____ $1,345
memory, smootning, interpolation, pretriggering, cursor V-1060 - 100MH2, Dual Trace $1,395
measurements. These scopes enable more accurate, V-525 - CRT Readout, Cursor Meas. 5995 V-1065A - 100MHz, DT, w/cursor $1,649
simplier obsefvation of complex waveforms, in addition to V-523 - Delayed Sweep __ §975 V-1085 - 100MHz, QT, w/cursor $1.995
such functions as hardcopy via a plotter interface and V-522 - Basic Mode! $875 V-1100A IOOMH' O' aT 52‘195
waveform transfer via the RS-232C interface. Enjoy the V-422 - 40MH2 $775 | y 2. (uad Trace i
comfort of analog and the power fo digital V-223 - 20MHz delayed sweep $695 V-1150 - 150MHz, Quad Trace ____ $2,695

25MHz Elenco Oscilloscope  V-222-20MHzdeluxe ____ $625  Flenco 40MHz Dual Trace
Good to
$349 BREAKTHRU oo 3495

S-1325  T20MHz D gital Storage Oscilloscope | . . s 1"342

e Dual Trace | « Analog/Digital Scope » High luminance &' CR
* ImV Sensitivity |« 2K word per channel memory 05203 l * ImV Sensitivity
¢ 6" CRT |« 10MS/s sampling rate ‘ * 10KV Acceleration Voltage

« X-Y Operation | State-ot-art technology $775 | —— g * 9ns Rise Time

«TVSync |°® Ir;ch.;ge%pr%b&; 0 176  X-Y Operation

*(2) 1x, 10x Probes included | >~ 00,0 2Dy S,Y“p_s, —d  Includes (2) 1x, 10x Probes

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elenco scopes) world wide warranty on pans & labor. Many accessories available for alt Hitachi
scopes. Call or write for complete specifications on these and many other fine oscillnscopes. Ix, 10x Scope Probes: P-1 65MHz $17.95, P-2 100MHz $21.95

Digital Capacitance Meter Digital Multimeter Multimeter with
CM-15508 v with Capacitance & FLUKE MULTIMETERS
- e Inductance & Transistor Tester
= { s 58 . 95 .4 Capacitance

Scopemeters (All Models Available Call)
555 Model 93 $1,095.00 70 Series

X CM-15008 Model 95 $1,395.00 Model 7011 $65.00
,‘,L:Of‘;,':ﬂe,; 3 $75.00 Reads Vots Ohms |  Model 97 $169500  Model 771l $145.00

5% baslc accy ~ LCM-1850 Current, Capacitors, 10 Series Model 7911 $169.00
Zero control w/ Case Ten Functions Transistors and | Model 10 $62.95 80 Serles

Big 1 Oisplay Diodes / with case Model 12 $79.95 Model 87 $289.00

Soldering Statlion Video Heed Tester
B + K 7,mp,,,,u,fc°nu0"ed COMPUTER INTERFACE | Color Convergence Generator

: o 5L 899 - $H4T;23§ TRAINER $G-250
TES Olgital Display Tolis y;u i ' XK-450 $89 .95

\ Temp Range: i 139.95
EQUIPM ENT 00F-900F < VHS head $ ) Kit '569.95
All Models Available Grounded Ti 3 g | s defective Finest in the industry
P or worn. 10 rock steady patterns

Overheat Protect 3 Amustfor | Convert your IBM PC/XT or compatible RF & Vidso outpul
= VCR work computer into a traines

Call for special price

Quad Power Supply XP-580 Digital Triple Power Supply AM/FM Transistor R True RMS 4 1/2
$69.95 XP-765 Radio Kit Digit Multimeter
220V @ 2A ;“.... -— $289 with Training Course - M-700T

[ Py -
12V @ 1A == Lge 0-20V @ 1A .

svg 7 0% oo i emewma o.zgzg ;: Model AMFM 108 $ 135
SLes) Fully reguiated. Shon circult protected $26.95 d 05°% DC Accuracy
with 2 limit control, 3 separate supplies 14 Transistors o 5 Diodes i with Freq. Counter

Fully requlated and short circuit protected XP-660 with Analog Meters $195 Data Hold

Makes a great school project

GF-8016 “unction Generator Function Generator XK-500 Digital / Analog Trainer
with Freq. Counter - Biox| A complete mini-lab for bullding, testing, prototyping analog and digital circuits
#9600 Efenco’s Digital/Analog Trainer is speciatly designed for school projects, with § built-in power
s 2 4 9 supplies. Includes a function generator with continously variable, sine, triangutar, square wave
Sine. Square. Triangle $28.95 | torms. All power supplies are regulated and protected against shorts
Pulse. Ramp, .2 10 2MHz Power Supplies $149.95 Assembled $119.95 KIt
Freq Counter .1 - 10MHz Provides sine, triangle, square Vatlable Power Supply
InVExt operation wave from 1Hz 10 1MHz APC0¥DCI@ 5 A
" +1.2510 15VOC @ 1 Al
GF-8015 without Freq. Meter $179 AM or FM capabllity T oNOE s Arey
(-12510 -15VvOC @ 1 Amp)

[ ]

a2
Learn to Build and Program Wide Band Signal | & oc e am $149.95 Assembled
Computers with this Kit Generators 8 Jisv0C@ Ao $119.95 Kit

Includes: All Parts, Assembly and Lesson Manual g‘;&\%:o{ l:s\zeﬂ

Model Analog - Section
8 Function Generator Sine,
MM-8000 Trianguiar, Square wave torms
. ety Frequency adjusiable in live
$1 29.00 y : ranges trom 1 10 100KH>
- - Fine Irequency adjust
Ampitude adps!
DC ottset
Modulation FM-AM
Digitat - Section
® Eigh data swiches
W Two no bounce logic swiches
S$G-9000 $1 29 @ 8 LED readouls YTL butlered
" W Clock frequency 1 to 100KHz
Starting from scratch you bulld a complete System. Our 26 :L:qoﬂo:r;;smzén:'aggma @ Clock amplitude SVPP square wave
Micro-Master trainer teaches you to wnite into RAMs Breadboards
ROMs and run a B85 microprocessor, which uses | SG-9500 w/ Digital Display & B 2breadboaids, each copiale
similar machine language as IBM PC 150 MHz bullt-in Counter $249 840 tie powns (toral 1,680)

WE WILL NOT BE UNDERSOLD C&S SALES INC. z ;5\1[5):; wg:;:NBTQCK GUARANTEE
2y g s 1245 ROSEWOOD, DEERFIELD, IL 60015

L RES 7.5% TAX $3 min $10 max) L WRITE FOR FREE CATALOG
et Yol FAX: 708-520-0085 o (708) 541-0710
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We Only Skimped On'The Price.

Introducing The Fluke Series 10—From $692

Large, easy-to-read display:

Fluke quality: Made in the USA by Fluke, 4000 count digital readout.

with the same rugged reliability that’s made
us the world leader in digital multimeters.
Count an hard-working high performance—
and a two-year warranty to back it up.
Actual size: Easy to carry,
easy to use.

New! Min/Max record with relative
time stamp and Continuity Capture™:

Makes intermittent problems easier to
find. Records highs and lows—and

New! V Chek™: For fast accurate \

checks on power sources and 3
supplies, set your meter on V Chek— FLUKE 712 MULTIMETER
UV /

and let it do the rest. V Chek will
determine continuity/ohms; if voltage 5 Y -
is present, it will automaticall, , 13311
change modes to measure ACorDC
volts, whichever is detected. For most |

initial troubleshooting checks, here’s
the only setting you need to make.

/

Autoranging with manual option:
Your choice, depending on your situation.

|
M d AP, HAX

Sleep Mode: Shuts itself off
if you forget, extending long

“time stamps” when they occurred. In
continuity mode, opens or shorts as brief
as 250 us are captured and displayed.

Capacitance: Autoranging from
.001 1iF to 9999 uF. No need to carry
a dedicated capacitance meter.

For high performance at Fluke’s lowest price, get
your hands on the new Series 10. Stop by your
local Fluke distributor and feel what a powerful
difference the right multimeter makes—at the
right price. For afree product brochure or the name
of your nearest distributor, call 1-800-87-FLUKE.

Safety—a Fluke standard:

Desigrec to meet UL1244, Audible Continuity:

y
battery life even further. Fluke 10 Fluke 19 Fluke 12
$69.95° $79.95° $89.95° !
b 4000 count digitat |V Chek™ V Chek™
b | displa Capacitance, Min/Max recording
—i (_ y 1.5% basic dc volts 40,881 to 9939 pFI vlmh relative
I QUi i I YU p accuracy count digital time stamp
New! Side switch and a & 2.9% basic ac volts| display Continuity
few pushbuttons control i i accuracy 0.9% basic dc Capture™
all functions: Designed for 1.5% basic ohms ‘gg/itg accuracy Ca;())%c’ntangcség |
3 i accuracy .9% basic ac volts 0
true one-hand operation. Fast continuity accuracy 4000 count digﬁa
beeper |0.9% basic ohms dispiay
Oiode Test accuracy 0.9% basic dc
Sleep Mode | Fast continuity volts accuracy
Fast, accurate tests ‘ Two-year warranty Dlggg%rst 1 %‘;/:: E?aséz ac volts
and measurements: Sleep Mode 0.9% basic ohms
AC and DC voltage Two-year warranty | accuracy
measurements to 1 Fa;; gogrtmu'ty
600 volts, ohms to | Diocerost
40 MQ; audible | Sleep Mode
continuity test; | Two-year warranty
and diode test. *Suggested U.S. list price Optional holster with
tilt-stand avallable.

The New Series 10.
A Small Price For A Fluke.

IEC 1011). CS£. and VDE safety

requirem3ants extensive TojparCgiaat cortinuly

checks, just listen for

FLUKE AND PHILIPS
THE T&M ALLIANCE

overload orotaction built in. the beep; no need to wazh

the display.

subject to change. Ad no. 00130

New! TL75 Hard Point™ Test Leads
Comfort grip with extra strong .ips
for extended service life.
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