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The

service
information
revolution

Editorial

In the July issue we published an arti-
cle in the Technology department on a
CD-ROM-based software system that
will allow consumer electronics servicing
technicians to call up a service manual on
the computer screen. This service “man-
ual” will contain all of the important in-
formation that the service technician now
receives in paper form: schematic dia-
grams, circuit board layouts, and compo-
nent identification.

The Technology department in this
month’s issue describes another type of
computer-based service manual. In this
case, the program that allows the techni-
cian to access the service information will
be distributed on tloppy disk by the soft-
ware manufacturer, and the individual
disk-based manuals will be distributed on
separate floppy disks by the manutactur-
ers of the consumer electronics product.

This is a revolutionary concept. Back
in the good old days of vacuum tubes, ser-
vice manuals (frequently not very good)
were published by the manufacturers. As
time went on. the service literature im-
proved, but it was still delivered on paper.

Then, a few years ago, the manufactur-
ers came up with the idea of reducing the
bulk of the service literature and publish-
ing it in microfiche form. This was greet-
ed with mixed feelings by the servicing
community. Many service centers, espe-
cially those who service a large number
of difterent brands. welcomed fiche. It
allowed them to slow the steady increase
in the amount of space that tiling cabinets
full of schematics and manuals would
take up in their service centers. Many ser-
vice centers, however, were less happy
with microfiche. They didn’t want to pur-
chase a fiche reader. They wanted to have
everything on paper.

If the computerization of service infor-
mation works out as expected by the com-
panies who have developed the technol-
ogy, 1U’s hard to imagine that there will be
service centers that will not want to con-
vert to it. The benefits are many. For ex-
ample, instead of having to go to a filing
cabinet and search for the desired manu-
al. the technician would simply have to
insert the required disk into the comput-
er and begin looking up the information.
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Actually, most of the servicing infor-
mation could be placed on the hard drive
of a central computer (file server), and
then all manuals would be available to
any technician at any terminal in the ser-
vice center (or even a laptop computer in
the hands of a technician at the customer
site via telephone line or radio system).

But ease of access is only one advan-
tage of the computerization of service lit-
erature. Ease of looking up the desired in-
formation is another important advan-
tage. With paper or fiche service litera-
ture, the technician has to search through
the material to find the subsystem that he
suspects as being the cause of the prob-
lem. With a computer-based system. he
will merely have to key in the name of the
subsystem (say the low-voltage power
supply), and the computer will find it and
display it on the screen.

A look at the schematic diagram will
allow the technician to see how the cir-
cuit is designed and begin to formulate
some ideas about where the problem
might lie. Now, when he’s ready to have
alook at the circuit board layout, the tech-
nician will merely have to tell the com-
puter to bring up that information, rather
than pore over the pages of an unwieldy
service manual.

Once the technician has located the
faulty component(s). instead of having to
look through the manual to find the parts
identification information. he merely tells
the computerto locate the pertinent infor-
mation on that component.

There are, of course. many service cen-
ters that still do not have a personal com-
puter, in spite of its benefits. 1t is helptul
for such routine tasks as word processing,
or tor running the entire service center
with service center management soft-
ware, for example. If service literature on
computer becomes available tor all or
most consumer electronics manutactur-
ers’ products, the efficiencies of handling
service literature in this manner will be
such that no service center will want to be
without it.
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——News

Home video products post
quarterly gains

Rebounding strongly in March, first-
quarter sales of home video equipment
increased in all product categories. the in-
dustry’s trade association reported today.

Figures compiled and analyzed by the
Electronic Industries Association’s Con-
sumer Electronics Group (EIA/CEG) in-
dicate that after a mixed performance in
January-February. products such as color
TV receivers, VCRs, and camcorders re-
gained momentum and resumed their up-
ward sales trends.

Direct-view color TVs expanded 11
percent in March to nearly 2.2 mitlion
units. When added to the more than 2.8
million sets sold during January and Feb-
ruary. the quarterly figure exceeds 5 mil-
lion color TVs- an all-time first-quarter
record. Last year, nearly 25 million color
TVsweresoldto U.S. dealers (not includ-
ing projection and LCD models).

Even more remarkable is the fact that
at I'l percent, color TV sales had the low-
est percentage increase of any video hard-
ware category in March. VCR decks,
sales of which had slipped 8 percent dur-
ing the first two months of 1995, surged
23 percent in March to achieve 4 percent
quarterly growth. With a March jump of
21 percent, first-quarter sales of camcord-
ers grew by 7 percent.

“To the extent that inventory adjust-
ments produced a slow-down in dealer
purchases early this year, that trend clear-
ly has been replaced by a major re-stock-
ing of inventories,” said Gary J. Shapiro,
group vice president of EIA/CEG. “By
any standard, the March and quarterly
numbers are very positive, suggesting
both a mood of confidence at retail and a
strong liketihood that we’ll set some new
sales records in 1995

Projection televisions continued to set
the pace among video product categories,
Jumping 50 percent in March to nearly
66,000 units. On a year-to-date basis. pro-
jection TVs are running more than 30 per-
cent ahead of January-March 1994, fur-
ther evidence of the growing popularity
of home theater.

Within the VCR category, sales of hi-
fi sterco models rose some 57 percent.
More than 1.26 million VCR decks were
sold to dealers in March, bringing the

quarterly total to nearly 2.7 million units.
Other categories reporting significant
gains in March were color TV/VCR com-
binations. videocassette players and las-
erdisc players. TV/VCR combos rose 24
percent in March and are up 3.6 percent
for the quarter. Videocassette players
soared 76 percent in March ad are cur-
rently up 19 percent year-to-date.
Finally, sales of laserdisc players ex-
panded 15 percent in March to nearly

67,000 units. For the first three months of

the year, laserdisc player sales were up 10
percent from 1994 first quarter.

NECA Show to feature
Fiber U Conference

Fiber U, the fiber optic training confer-
ence, for the first time will be held in con-
Junction with the NECA (National Elec-
trical Contractors Association) annual
show in Anaheim, CA October 6-8, 1995.

Fiber U, which began in 1993, has be-
come the premier fiber optic training
event. Since the first conference in Nash-
ville in 1993, Fiber U has received enthu-
siatic applause from both attendees and
sponsors for its unique combination of
classroom and hands-on training by the
top instructors and vendors in fiber optics.

Fiber U at NECA will be held October
0-8 atthe Anaheim Hilton Hotel and Tow-
ers in Anaheim, CA. The NECA Show
will run October 8-10 at the adjacent Ana-
heim Convention Center. Fiber U will
feature its standard tormat, a combination
of classroom instruction by professional
instructors and hands-on training by ten
of the fiber optic vendors participating in
the NECA Show. The attendence will be
limited to 200 to insure that each attendee
receives high quality instruction.

Topics covered in the Fiber U training
will be the basics of fiber optics. cables.
connectors, splices and tools, testing, net-
works and applications and planning and
estimating the cable plant. Fiber optic
exhibitors not participating in the hands-
on training will be invited to exhibit in a
tabletop exhibit/demonstration arca in the
Fiber U area at the Hilton. There will also
be a special Fiber U attendee and vendor
reception and tuncheon on October 9.

For more information on either exhibit-
ing at or attending Fiber U or the NECA
Show, contact Beth Ellis, Exposition

4 Electronic Servicing & Technology August 1995

Sales Manager, The NECA Show Office,
3 Bethesda Metro Center, Suite 1100,
Bethesda, MD 20814, Phone301-215-
4507. Fax 301-215-4500. For more infor-
mation on Fiber U, call 1-800-50-Fiber,
fax to 1-617-241-8616, or send email to
info@totec.com.

ISCET receives
White House recognition

The international Society of Certifies
Electronics Technicains (ISCET) has
received congratulations from President
Bill Clinton on its 25th Anniversary.
ISCET, which was founded in July of
1970, celebrated its 25th Anniversary at
the National Professional Electronics
Convention, July 31-August 5, at the Hy-
att Regency Crystal City, Arlington, VA,

In his letter, President Clinton stated,
“For twenty-five years. ISCET has
worked to educate its members and pro-
mote excellence within the field of elec-
tronics. The strength of your organization
today cxemplities the ongoing commit-
ment to professionalism that inspired
your founders.”

There are technicians certified by
ISCET in all 50 states and 41 territories
and foreign countries. Based on past sta-
tistics, the 40.000th technician will be
certified before the end of 1995. The cer-
tification program has helped assure con-
sumers that the technician entrusted to ser-
vice their products possesses the knowl-
edge. training, and experience to perform
exacting technical work with distiction.

The White House letterclosed with best
wishes for many years of continued suc-
cess. For more information about ISCET
and the CET program, Contact ISCET,
2708 West Berry, Fort Worth, TX 76109,
817-921-9101, Fax 817-921-3741.

Electronics Representatives
Association Interactive Television
Association to co-sponsor CES
Orlando....The Digital Destination

The Electronic Industries Associa-
tion’s Consumer Electronics Group
(EIA/ CEG) announces that the Elec-
tronics Representatives  Association
(ERA) and Interactive Television
Association (ITA) will join the growing
list of co-sponsors for CES Orlando... The
Digital Destination.



The show, scheduled for May 23-25,
1996 in Orlando, FL, is a trade event ded-
icated to advancing digital products, ser-
vices and technologies distributed in the
retail consumer electronics market. A
compilation of exhibits and conferences,
CES Orlando is expected to become the
most important mid-year gathering point
for retailers, publishers and developers.

The Software Publishers Association
has already announced sponsorship of
CES Orlando. Also supporting the show
are the industry’s major consumer elec-
tronics retail publications including Au-
dioVideo International, Computer En-
tertainment  News, Computer Retail
Week, Dealerscope, Discount Store Mag-
azine, First of the Month, MMR, Satellite
Retailer, SMART, TWICE, and Video
Store Magazine.

The ERA is an electronics industry
trade organization of professional manu-
facturers’ representatives firms.

“With all of the products and our mem-
ber reps in one location, CES Orlando is
a great fit,” said Bill Weiner, vice presi-
dent of marketing groups. “This show is
a great opportunity to involve manufac-
tureers’ reps in what promises to be the
most exciting and informative and influ-
ential show of the year.”

ITA, arelatively new organization, was
formed 18 months ago to promote the in-
terests of the broad-based interactive tele-
vision industry.

“The most innovative, revolutionary
interactive TV products have never been
seen by many retailers or consumers. CES
Orlando is going to be the unveiling of an
amazing array of interactive products and
services that will be available to the con-
sumer for the first time,” said Andrew
Sernovitz, president, ITA.

Adding to the excitement of CES Or-
lando are several concurrent events and
show specials. CES Habitech *96, a trade
show co-located with CES Orlando, will
focus on residential systems, integration,
and automation products. Additional con-
current events include the announcement
of the SPA Codie Award, an industry
event that names the top PC-based soft-
ware in cach of 25 categories, and Innova-
tions ‘96, an EIA-sponsored awards pro-
gram honoring excellence in design,
engineering, and programming of digital
hardware and software. EIA has also

struck a deal with Disney and will be col-
laborating with the Orlando theme park
on several special events.

CES Orlando...The digital Destination
will be centered around Orlando’s Orange
County Convention Center and will show-
case all of the “hot” on-line, multimedia,
cable, satellite, home theater, home office,
hardware and software products for 1996.

EIA/CEG owns, manages and sponsors
several industry trade shows including
the Mobile Electronics Show, CES Spe-
cialty Audio & Home Theater, CES Mex-
ico and Winter CES.

Home theater video components gain
sales momentum first quarter
announces EIA/CEG

Factory sales of audio and video prod-
ucts that comprise a home theater system
rose 12 percent in the first quarter of 1995
to $1.7 billion compared with $1.5 billion
in 1994, according to the Consumer Elec-
tronics Group of the Electronic Industries
Association (EIA/CEG). Complete sur-
round sound speaker packages lead the in-
crease with salesup 55 percent from 1994.

“These strong sales figures indicate
that home theater components sales are
off to an excellent start for 1995, and
clearly demonstrates that consumer inter-
est in home theater is continuing to grow,”
cxplained Gary J. Shapiro, EIA/CEG
group vice president. “Sales of home the-
ater video products remained strong and
sales of home theater audio equipment
posted impressive gains.”

Home theater audio equipment sales

totaled $226 million in the first quarter of

1995, up 40 percent from 1994, while
sales of home theater video products were
up 10 percent in 1995 to $1.5 billion.

First quarter results were strong for all
home theater audio equipment. Suround
sound processores including receivers,
amps, and stand alone units were up 39
percent in 1995 to $186 million. Sub-
woofer sales were up 44 percent to $13
million, and center, satellite, and separate
speakers were up 43 percent to $10 mil-
lion, and surround sound speaker pack-
ages totaled $17 million in sales—an
increase of $6 million over last year.

“It is very exciting to sce these huge
sales gains,” said Sandy Gross, president
of Definitive Technology, a leading
American manufacturer of high-end loud

speakers for music and home theater.
“This is clear confirmation that the mar-
riage of audio to video and the home the-
ater market that has resulted, is the most
significant development for the audio
industry ever.”

First quarter home theater video prod-
ucts sales were also strong. Large screen
rear projection models shared sales of
$278 million in the first quarter, a gain of
28 pereent from last year.

EIA/CEG’s consumer tracking study
found that nearly 20 percent of people buy-
ing a new TV in the first quarter were
using, or planned to use, separate speak-
ers. Of those, almost 30 percent purchased
speakers with the TV.

Strong replacement sales helped hi-fi
stereo VCR sales post 21 percent growth
during the first quarter of 1995 t0$240
million. Sales of laserdisc players, which
totaled $28 million the first quarter of
1995, fell slightly in 1995.

April video sales to dealers remain
solid overall

Despite a slowdown in suales from a
record-setting March sales month, unit
salestodealers of video products remained
solid overall in April, as reported by the
Electronic Industries Association’s Con-
sumer Electronics Group (EIA/CEG).

TV sales were down 11 percent in Ap-
ril, however. most other categories re-
corded gains of no less than 11 percent.
Laserdisc players and color TVs were the
only products without double-figure sales
increases last month.

“Capitalizing on the more positive
sales momentum of March, video prod-
uct sales look good for the balance of the
year,” said Michael Williamson, Vice
President of sales and marketing of Sharp
Electronics’ audio and video division.
“As consumers look to replacing their
TVs and VCRs, they are seeking out new
TV/VCR combination units. Americans
also are appreciating the new camcorders
hitting the market that have improved in
weight, balance and clarity.”

The video market was led by dealer
sales of color TV/VCR combination units
which surged 31 percent in April, shak-
ing off an early year slump. Individual
VCRs sales followed on that video trend
with a 17 percent jump in April to a record

(Continued on puge 68)
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Troubleshooting technique

By The ES&T Staff

Troubleshooting is the essence of the
service process. Betore you can replace a
component, resolder a cold solder joint,
or adjust a pot, you have to determine if
that’s where the problem lies. Some peo-
ple seem to be better at troubleshooting
than others. They almost seem to have a
sixth sense, or secm to be more in tune
with the workings of consumer electron-
ics. Some people just seem to be natural-
ly adept at certain skills. But, every ser-
vice technician can sharpen his trouble-
shooting skills with training and practice.

Education is where it all starts

For starters, tackling a service project
is made easier if the technician has a
detailed knowledge of the normal opera-
tion of the product he’s servicing, as well
as a thorough grounding in the general-
ized theory of the principles on which the
product is based. In other words, if you’re
going to set out to troubleshoot a TV, it is
recommended that you understand not
only TV theory, but that you have some
background in electronics theory. The
broader and decper the theory you have
access 1o, the better.

The need for technique

But the background in theory is only one
of the attributes of a good troubleshooter.
Troubleshooting also requires a trouble-
shooter’s mindset and a methodical, me-
ticulous approach to troubleshooting, not
to mention patience as well as persistence.
There are three broad steps to trouble-
shooting: observation of the symptoms,

evaluation of the symptoms, and testing of

the circuits/components.

Good troubleshooting technique be-
gins with the careful observation of symp-
toms. It is important at this stage not to
rush into the evaluation stage. How often
have we read or heard an account of a
technician who observes a symptom,
hauls out a DMM or oscilloscope, goes
directly to the suspect area of the circuit-
ry and begins taking measurements. only
to find that there’s nothing wrong. The

technician then has to rethink his whole
strategy. Only upon further reflection
does it dawn on the technician that there
are several symptoms, not only one, and
when considered together they point to a
completely different area of the product
than the one he’s working in.

For example, let’s say that the problem
is the absence ot a picture. The technician
might be tempted to jump right in and
look at the circuitry that’s related to the
generation of the TV picture. A little fur-
ther observation might help the techni-
cian locahize the problem. Another symp-
tom which, added to the no picture that
might change the technician’s thinking is
the question of whether or not there is
sound. For example. does he hear a rush-
ing sound of high voltage coming up
when he turns on the set.

Evaluating the symptom

Let’s say that the technician has been
diligent in observing the condition of the
set and has only found one symptom; no
picture. Where should his thoughts go
next? Let’s consider what components or
circuits might be implicated when there’s
no picture, in other words, the screen is
blank. Two possibilities here are a bad
picture tube or no high voltage.

One way to begin narrowing down the
problem is to measure the HV. If there is
no HV, or if it is low, then a good step to
take next is to turn oft the set. Then, ob-
serving all standard precautions, such as
tirst shorting out the HV lead. disconnect

the HV lead, and turn the set back on. If

the HV comes back up the problem is
probably a gassy picture tube. It the HV
doesn’t come up, the problem is inthe HV
circuits somewhere, or somewhere in the
circuits that supply the HV.

Be methodical

One of the tools that should be part of

the technician’s arsenal, is a pencil and
paper. It’s not uncommon in trouble-
shooting that a technician begins mea-
suring resistances and voltages, but
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doesn’t find any obvious problems. It
may be that a resistor here or a voltage
there is pretty close to being out of toler-
ance, but not so much that it leaps out at
him. After all possible measurements
have been made, the technician is no clos-
er to having an answer as to why the set
1sn’t working, but he's pretty sure that
he’s in the right area.

Now the only thing to do is to go back
over the same circuit and make the sume
measurements again, but this time look
for subtle variances from the specified
vatues. It would have been much easier
to have recorded those measured values
inthe first place. And, nodoubt, the infor-
mation would have been more revealing,
simply because the technician would be
able to look at the information all at once,
without worrying about whether the
probe is in the right place.

Using all the information available

There will be times when you’re trying
to service a product but you don’t have a
schematic diagram for the product. If
you've sharpened up your troubleshoot-
ing techniques, it may still be possible to
service the unit. Look closely at the cir-
cuits. In many cases in modern consumer
electronics products, the components are
labeled so you can tell what they are with-
out a schematic diagram.

And while you may not be able todeter-
mine directly what the function or the part
number of a given component is, you may
be able to identify the component using a
semiconductor replacement guide. Semi-
conductor replacement guides are avail-
able from Philips ECG, NTE, RCA SK,
Howard W. Sams, IC Master, and
D.A.T.A. Many of these have diagrams,
transistor and integrated circuit pin lay-
outs, drawings of the components, lay-
outs of ICs and transistors, and voltage
and current ratings for transistors.

Keeping notes
Another good troubleshooting tech-
nique is to keep a notebook, or other type



of file of the products you service, listing
the symptoms encountered, the cause that
was discovered, and the cure. Make a note
of every repair, especially the difficult
troubleshooting ones, by make and model
number. These records will prove to be
very valuable any time you encounter a
problem that’s similar to one you’ve
already run into.

Using basic principles

If you keep the basic operating princi-
ples of the product being serviced in
mind, you can use them to help you trou-
bleshoot, even if service literature is not
available. Asan example, the vertical out-
put circuit in a TV must produce a saw-
tooth waveform to drive the vertical de-
flection yoke. It’s the same with any TV
set. If you can locate this waveform, you
know where you are in the set. This con
cept is true in many areas of many con-
sumer electronics products.

Use service information from
similar products
Many consumer electronics products
manufactured today may bear the name
of one manufacturer, department store or

discount store, but are actually made by
another company. If you’re not able to
find a schematic diagram or other service
information for the product being ser-
viced, it may be possible to find service
literature for a similar product. Some
cross-reference information exists that
can help you identify the similar products.
One such cross-reference is a VCR cross-
| reference available from the National

Electronic Service Dealers Association
! (NESDA), Fort Worth, TX.

It’s like solving a puzzle or a mystery

Troubleshooting, whether it's a TV, a
VCR, oreven a car or a furnace, provides
a fine sense of satisfaction to those who
| doitforaliving. You're faced witha prod-

uct that doesn’t work. It’s often a prob-
| lem whose solution may be far from obvi-
| ous. You have to search for clues, assem-
ble the clues, interpret them, and then
come up with an answer. Once you've
found your answer, you then restore the
product to operation.

Troubleshooting consists of solving a
problem, and bringing otherwise useless
products back tolife. What could be more
satisfying than that? ]
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Continuing education in servicing

By Conrad Persson

Hos there ever been a period in the his-
tory of electronics when so much training
was needed? Has there ever been a peri-
od when so much training was available?
Has there ever been a period when so
many kinds of certification were required
or offered? The answer to all of these
questions would seem to be “no.”

The reach of electronics into every
aspect of modern life goes deeper with
every passing day. Not long ago. electron-
ics encompassed radio, TV, hi-fi audio,
and little more. Today, in every area
where sightand sound are created and am-
plified. there’s electronics. Everywhere
intormation (data) is stored and manipu-
lated, electronics is there. Everywhere

control is exercised over some kind of

process, electronics is there, too.

There are electronic devices not only in
our consumer electronics products and
our computers, but also in our automo-
biles, our airplanes, our telephones, our
apphiances, everywhere. Even in our
greeting cards (those cute little ones that
play a tune).

More complex, sensitive, smaller

But not only are electronics circuits
showing up everywhere, they’re con-
stantly becoming more complex and
more sensitive to environmental phe-
nomena such as electrostatic discharge
(ESD)damage andovervoltage. Andthey
continue to get tinier and more devilish-
ly difficult to remove and replace.

Because of all these factors, education
and training becomes more and more
important tor technicians. Increasingly,
technicians find themselves scratching
their heads trying to determine how to
troubleshoot a 100-pin IC to make ab-
solutely sure that it’s faulty betore they
replace it. And once they’ve done the
troubleshooting and determined that 100-
pin monster is indeed the problem, they
need to know how to remove the faulty
IC and install a replacement. And they
have to do it without damaging any of the
PC-board traces, or destroying the new IC
by zapping it with a crackling electrosta-

Persson is editor of EST.

tic discharge or cooking it with the wrong
soldering equipment.

Managers need training, too

There’s another aspect of training that's
needed in the consumer electronics area:
management training. In these days of
inexpensive consumer electronics prod-
ucts that many people would rather throw
away than fix, management training for
service centers is every bit as important
as technician training.

The service manager of today, whether
he’s the owner of a solely-operated ser-
vice center or the manager of a service
center that employs 20 technicians, has to
know how to maximize efficiency. He has
10 know how to determine the company’s
cost of doing business so he can price ser-
vicing so as to make a profit without dri-
ving away customers. He has to know
how to attract business to the service cen-
ter in the first place, keep customers com-
ing back, and insure the quality of service
that the customers (and the manufactur-
ers) demand. Many, if not most, service
managers have never had any formal edu-
cation or training in management, but
there are places where they can get elec-
tronic servicing management training.

The resources

Fortunately, as suggested at the outset,
there’s plenty of training available to any-
one who cares to make the time and eftort
it. Fortunately for service centers and
technicians, everyone from manufactur-
ers and manufacturers’ associations, to
service associations and technical
schools, as well as publishers, have rec-
ognized that technicians need a lot of
training for this new technology. And all
are making that training available.

And depending on the amount of mon-
ey and time available for school. the tech-
nician has a choice of resident schools,
hands-on schools, self-study courses,
videotapes, books, test equipment manu-
als and user instructions, association
meetings and seminars.

The ES&T staff continually remains
tuned into the educational opportunities
available to technicians. We like to think
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that we’re a valuable source of technical/
servicing information, but we recognize
that a 70-or-so-page magazine once a
month can’t begin to fulfill the informa-
tion needs of electronics servicing tech-
nicians. So we try to make you aware of
every other avenue of education that we
can find. For example, both NESDA and
ETA offer training for the Certified
Service Manager certificate. These pro-
grams provide a great deal of information
on the management aspects ot consumer
clectronics service.

Training from EIA/CEG

One of the best, and least expensive,
sources of training for consumer elec-
tronics servicing is the Electronics Indust-
ries Association/Consumer Electronics
Group (EIA/CEG) Product Services De-
partment. This organization offers trec
two-day and five-day on-site workshops
for technicians who are currently actively
working in consumer electronics servicing.

EIA is the association to which manu-
tacturers of TVs, VCRs. stereo equip-
ment, etc. belong. These manufacturers
work very hard through this organization
to attract and train technicians to service
all of their . Every service center that can
do so should take advantage of this superb
training resource.

In addition to the workshops, EIA/CEG
also offers video cassettes, manuals, and
the like on a wide range of subjects, in-
cluding “Troubleshooting with modern
electronic test equipment (Parts Land I1),”
and *“High-tech soldering and micro-
processor troubleshooting.” These tapes
are priced very inexpensively, just enough
to offset the cost of producing them. If
you, or someone in your service facility
needs training, you should at least explore
what EIA has to offer. See their name and
address in the listing in this article.

Identifying the need for education

For the technician, identitying the need
to further his education usually isn’t dif-
ficult. One day a customer brings ina TV
set for service and when the technician
opens up the sct to perform a technical
evaluation of the problem, he finds com-



ponents and circuitry he’s never seen
before. Or one day a customer brings in
a digital compact cassette or a CD-ROM
drive. a product that the technician has
previously seen only in photographs.

Once the need for further education has
been established, it’s important to pin
down exactly what education is needed.
There are usually two questions that the
technician must answer: “What training
do I need?” and *How do I get that train-
ing?" It’s important to examine these
questions in detail to determine betore-
hand exactly what it is you need to study.
It’s not enough to just say “I need to learn
about CD-ROM servicing,” and then look
tfor a correspondence school or a local
school that otfers a course on CD-ROM.

It’s important to examine the situation
precisely, and determine what aspects of
the subject need to be covered. Do you
Just want an overview on CD-ROM tech-
nology? Or do you have a pretty good idea
ot how CD-ROM works and really need
a course in digital equipment servicing?

Once the specific goals are set, the
question becomes how to achieve them.
One simple but eftective method might
be to contact other technicians in your
arca. If you have a skill that they lack and
vice versa, you might be able to arrange
to educate each other.

Find a good technical book

One way to learn about a new subject
1s to buy a technical book on it and start
studying. Many technicians are able to
learn enough in this manner to enter into
a whole new areca of servicing.

It the book is well written, and the tech-
nician has a lot of selt-disciptine, this
approach might prove very fruittul. If the

book is poorly researched or written, or if

the technician isn’t one who can study on
his own, the etfort might prove both use-
less and frustrating.

Home study courses

Home study courses are a step up from
simply studying a book onone’s own, and
they generally make learning easier and
yield better results. In a home study
course, the material is divided into logi-
cal study units, an instructor tells the stu-
dent what is expected, and there is teed-
back through regular tests. Some schools
also assign an instructor to the student
with whom he can correspond by tele-
phone and mail when there is a problem.

Schools and seminars

If the technician or service center can
afford the time and money, structured
class and lab courses provide a more ef-
fective way to learn. There are many op-
tions available tor a technician who can
attend such classes. Technical schools
throughout the country have offerings
from the most elementary introductory
courses to detailed theory. design and ser-
vicing courses.

For anyone who has the time and the
budget to travel, consumer electronics
equipment manutacturers otfer techni-
cians seminars on the operation and ser-
vicing of specific products. There are aiso
many organizations, especially in the
computer area, that offer seminars of a
few days to a week or so. usually inanum-
ber of locations throughout the country.

In addition, manufacturers of test
equipment and tools, such as multimeters,
oscitloscopes, soldering tools, etc., offer
instruction in using their products. Some
offer books, pamphlets, and even video-
taped instructions that help you under-
stand how to most etfectively use their
products. Some companics otter formal
courses for home study, and others ofter
courses and seminars that travel to dif-
ferent areas of the country so you can
receive formal training locally. Some of
the instruction is free and some will cost
a substantial amount of money. so check
before you proceed.

Finding the knowledge

A complete list of all of the technical
educational resources available to tech-
nicians today would no doubt {ill several
thick volumes. There are local vocation-
al technical schools, both public and pri-
vate, a large handful of national technical
correspondence schools, associations
suchas ETA,NESDA/ISCET, PSA, man-
ufacturers’ training, and thousands of
technical books. For anyone who wishes
tostay abreastot modern electronics tech-
nology, an important activity is simply
maintaining an awareness of what the
educational resources are and how to take
advantage of them.

Accompanying this article are several
lists of companies and other organiza-
tions that offer some kind of training and/
or training materials, but space doesn’t
permit a comprehensive list. There are a
number of detailed lists available that
will provide those serious about training

| with many avenues to explore. One such

list is the ES&T March Buyers’ Guide.
That issue contains a large list of con-
sumer electronics manufacturers. tool
and test equipment manufacturers, and
associations with addresses and phone
numbers.

Try the product manufacturers

Many manufacturers of consumer elec-
tronics equipment provide training in a
number of ways. Some restrict the train-
ing they provide to technicians from their
own authorized servicing facilities. Oth-
ers not only ofter courses to anyone who
is qualified and interested, they also make
it a peint to make their courses univer-
sally applicable.

Test equipment manufacturers

Test equipment manutacturers not only
know a great deal about the test equip-
ment they sell, but they are also familiar
with applications of their products. They
talk to the engineers and technicians who
buy and use their products and learn what
their problems and needs are.

The test equipment manufacturers also
recognize other important facts: the more
their customer knows how to apply their
products, the more likely he will be to buy
their product in the first place, to be happy
with it once bought, to recommend the
company’s products to a friend, and to
buy that same brand the next time they
need a piece of test equipment. To en-
hance the customer’s, or potential cus-
tomer’s, understanding of the testing/
diagnosing function in general, and the
company’s product in particular, many
manufacturers of test equipment offer
courses. manuals, videotape courses, and
other training opportunities.

Learning about office equipment

Personal computers have become con-
sumer electronics products. According to
recent reports, more personal computers
were sold to private individuals in 1993
than were sold to businesses. Advancing
technology and competition among man-
ufacturers and sellers continues to lower
the price ot computers. And the increas-
ing availability ot useful, user-friendly,
low-cost software like word processing,
spread sheet, data base. desk-top pub-
lishing, accounting, and on-line databas-
es uakes computers even more attractive
to more people.
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Some of the sources

The accompanying text lists a number
of correspondence schools, book pub-
lishers, associations, and test equipment
manufacturers whom you might want to
contact for further information the edu-
cational opportunities they have to offer.

Trade associations

Computing Technology Ind.
Association (CTIA)

450 E 22nd St.

Lombard, IL 60148-6158
800-333-9532

Fax: 708-268-1384

Offers A+ Certification for computer
technicians

Electronic Industries Association/
Consumer Electronics Group
2500 Wilson Blvd

Arlington, VA 22201

703-907-75

Fax:703-907-7601

Electronics Representatives
Association

20 E. Huron

Chicago, IL 60611
312-649-1333

Electronic Technicians Association
604 North Jackson St.

Greencastle, IN 46135
317-653-3849

Musical Instrument Technicians
Association, International

8216 Audrain Drive

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

NABER (National Association of
Business and Educational Radio)
1501 Duke St., Suite 200
Alexandria, VA 22314
703-739-0300

NARDA (National Association of
Retail Dealers of America)
NASD (National Association of
Service Dealers)

10 East 22nd Street

Lombard, IL 60148
312-953-8950

National Association of Service
Managers

650 W. Algonquin Road, Suite 204
Des Plaines, IL 60016
708-640-8133

National Electronic Distributors
Association

35 East Wacker Drive#Suite 3202
Chicago, IL 60601

312-558-9114

National Electronic Servicing Dealers
Association

2708 W. Berry Street

Ft. Worth, TX 76109

817-921-9062

Professional Service Association
71 Columbia Street

Cohoes, NY 12047
518-237-2953

United Servicers Association, Inc.
(USA)

PO Box 626

Westmont, IL 60559

5630 Harmarc Place

Downers Grove, IL 60516
708-968-6752

800-432-00972

Technical book publishers
CRC Press, Inc.

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

Hayden Book Company
Rochelle Park, NJ 07662

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

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

PCS Publications

PO Box 10492

Clearwater, FL 34617-8492
800-741-DATA

Fax: 813-446-3157

Prentice-Hall, Inc.

Rte. 9W

Englewood Cliffs, NJ 07632
201-592-2455

Howard W. Sams & Company

2647 Waterfront Parkway, East Drive
Suite 300

Indianapolis, IN 46214-2041
800-428-7267

Tab Books

PO Box 40

Blue Ridge Summit, PA 17214
717-794-2191

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

Publishers of schematic diagrams
Eagan Technical Services, Inc.
1380 Corporate Center Curve, Suite
107

Eagan, MN 55121

612-688-0098

M I Technologies
3310 E. Peterson Rd
Troy OH, 45373
513-335-4560

Fax: 513-339-6344

Howard W. Sams & Company

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

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

Fax: 512-696-7135

Software sources

Training Software

Interactive Image Technologies

111 Peter St., Suite 801

Toronto, Ontario MSV2H 1

Canada

Software that simulates electronic cir-
cuits and allows students to understand
circuits and troubleshoot problems in
them.
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Service Tips programs
AnaTek Corporation

(Computer monitor tips)
PO Box 1200

Amherst, NH 03031
603-673-4342

Electronic Software Developers
826 South Main Street
South Farmingdale, NY 11735

FixFinder

TCE Publications
10003 Bunsen Way
Louisville, KY 40299

High Tech Electronics

1623 Aviation Blvd.
Redfondo Beach, CA 90278
213-379-2026

Higher Intelligence Software
60 Farmington Lane
Melville, NY 11747
516-643-7740

Technical Information Procurement

Service (TIPS)

PO Box 1681

Forest Park, GA 30051-1681
404-968-3715

Home study

Cleveland Institute of Electronics

1776 E. 1 7th St.
Cleveland, OH 44114
216-781-9400

Fax: 216-781-0331

Cook’s Institute of Electronics
Engineering

Desk 15

PO Box 20345

Jackson, MS 39209

Electronic Institute of Brooklyn
4823 Avenue N
Brooklyn, NY 11234

Grantham College of Engineering

2500 S. La Cienega Blvd.
Los Angeles, CA 90034

Heath/Zenith

PO Box 167

Hilltop Rd.

St. Joseph, MI 49085
616-982-3411

National Institute of Technology
1701 W. Euless Blvd.
Euless, TX 76039

National Technical Schools
456 W. Santa Barbara Ave
Los Angeles, CA 90037

NRI Training for Professionals
McGraw-Hill Continuing Education
Center

3939 Wisconsin Ave.

Washington, DC 20016

Private trade and technical schools

Accrediting Commission of Career
Schools and Colleges of Technology
ACCSCT

(Formerly NATTS)

750 First Street N.E.

Washington, DC 20002-4242
202-336-6850

This organization offers a booklet that
contains the names and addresses of
private career schools and colleges of
technology,broken down by subjects of
study offered and geographic location.

Red Wing Technical College

215 Pioneer Rd

Red Wing, MN 55066

1-612-388-8271

1-800-657-4849

Fax: 612-388-6368

Offers courses in music instrument
technology

Other Training Programs
Computer Training

American Institute

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

Computer Maintenance Training
241 Boston Post Road W
Marlboro, MA 01752
508-624-7708

Fax: 508-624-4179
#Learning Tree international
6053 West Century Boulevard
PO Box 45028

Los Angeles, CA 90045-0028
213-417-8888

Fax: 410-2952

National Advancement Corp.
2730-J South Harbor

Santa Ana, CA 92704
714-754-7110

Sony Technician Development Center
390 University Ave.

Westwood, MA 02090

617-329-8308

UCANDO VCR Educational Products
Company

PO Box 928

Greenville, OH 45331

513-548-6113

Fax: 513-548-6124

Test Equipment Manufacturers

B&K Precision

Maxtec International Corp.
6470 West Cortland Street
Chicago, IL 60635
312-889-1448

Fax: 312-794-9740

John Fluke Mfg. Co., Inc.
PO Box CY090

Everett, WA 98206
206-347-6100

Hewlett-Packard
3000 Hanover St.
Palo Alto, CA 94304
415-694-2000

Sencore

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

Tektronix

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

Fax: 503-627-5593

Tentel

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

800-538-6894
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The changing economy and workplace
are resulting in more people establishing
offices at home. Along with fax machines
and answering machines, personal com-
puters are considered essential tools for
the home office.

One result of the increase of personal
computers in homes is that the computers
have become consumer products, and
consumers are looking to their tradition-
al service centers 1o service their them.
While making the transition from servic-
ing TVs and VCRs to servicing comput-
ers does take something of a mental ad-
Justment, it’s usually far easier than it first
seems, especially for someone who has
made a lifetime study and a business of
understanding and servicing electronics
circuits in other products.

These days, as the number of organiza-
tions offering computer training increases
and the level of training itself gets better,
the task is easier still. The companies that
offer computer-related service training
include not only traditionally computer-
oriented companies. such as American
Institute, Heath/Zenith, Learning Tree,

and National Advancement Corp., but
also some companies you might not think
of at first, like the consumer electronics
product manufacturers.

Trade associations

Organizations such as ETA, NARDA/
NASD and NESDA/ISCET (see “Asso-
ciations” listing below) and their state and
local affiliates offer many opportunities
for technical and management-oriented
education throughout the year.

For example, state and local chapters
of these associations frequently invite a
technical training instructor from a con-
sumer electronics manufacturer to their
monthly meetingsto lead seminars on ser-
vicing the company’s new products.
Management seminars are offered to ser-
vice center owners and service managers
at monthly meetings of local/regional/
state association affiliates as well as at the
associations’ annual meetings.

Some of the most successful service
center owners and managers belong to
these trade associations and attend the
meetings, seminars and annual conven-

niques among computer professionals.
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tions religiously. Most, if not alt of them,
attribute a great deal of their success to
their membership in the organization and
their participation in these training activ-
ities. If you don’t belong to such an asso-
ciation, you should at least look into it.

Learning from service software

Finally, service-oriented computer soft-
ware provides a source of training—of
sorts, at least. For example, there are sev-
eral software programs that provide prob-
lem/solution type assistance for servicing
technicians. This is the type of program
that you load up, then key in the make and
mode! of product, and then select the
symptom that most closely describes what
you observed. The program then offers a
number of possible solutions, starting with
the most common. Such programs are
available from a number of suppliers.

Of course these programs are primari-
ly designed to provide quick fixes for
technicians who have a sick product on
the bench that they want to get fixed
quickly. But they can also be used for
training. For instance, a fledgling techni-
cian could follow through the various
symptoms/cure suggestions with a sche-
matic diagram of a given electronic prod-
uct. This exercise could make for a pow-
erful training device.

As another example, computer diag-
nostic software could also be used as a
learning tool. A competent, but still learn-
ing, technician could sit down with a mal-
functioning computer product and com-
pare his observation of the symptoms
with the conclusions drawn by the diag-
nostic software.

Just do it

If a technician hasn’t recently taken a
course, read a technical book, or made
other attempts to learn about new tech-
nology, he probably lacks certain skills
required to diagnose and service today’s
sophisticated consumer electronics prod-
ucts. The education to develop those
skills may be as near as the local library,
the local association meeting place, or
even the mailbox. The information is
there: it’s just a matter of finding it.

The listings that accompany this article
will help you get started on your search.
Many of these addresses have been pub-
lished in the past, but several are brand
new listings, and some contain updated
information about the organization. 1



Troubleshooting problems in
pincushion circuits

By Homer Davidson

The pincushion circuits in a TV set pre-
vent the type of distortion where the sides
of the raster pull in toward the center of
the screen. Usually a large area of distor-
tion appears to the right side of the raster
(Figure ). Any time you encounter a
symptom such as this, check out the pin-
cushion circuits.

Sometimes it is difficult to see pin-
cushion problems in an otherwise normal
picture. Pincushion problems become
more evident when a building or door
frame appears at either edge of the pic-
ture; the perpendicular watl will appear
to be bowed inward. The best way 1o
check for pincushion distortion is to care-
fully check the picture for bowing with a
color dot-bar generator connected to the
TV antenna terminals. Set the generator
to the crosshatch lines.

A pincushion-correction generator cir-
cuit provides a deflection signal to cor-
rect pincushion distortion. A form of pin-
cushion correction used in some sets
consists of a parabola generator and op-
amp differentiator. Pincushion problems
are corrected by processing a vertical pa-
rabola wavetorm through various stages
in the pincushion circuits, and applying
vertical modulation to the horizontat out-
put stage.

Pincushion problems

Most pincushion problems are caused
by a defective pincushion transformer or
poorly soldered transformer connections
on the PC board. The pincushion trans-
former’s primary winding may short out
resulting in lowered resistance in the
winding, or the winding may open up. A
narrow picture may be the result of a
shorted winding of the pincushion trans-
former. Intermittent bowing of the picture
in older sets may be caused by poorly sol-
dered transformer connections. Replace
any pincushion transformer that constant-
ly emits a high pitched squeal.

In the latest TV chassis, a common

Davidson is a TV servicing consultant for ES&T.

Figure 1. If you encounter a TV set with a
picture that has sides that bow in, check out
the pincushion circuits.

cause of picture bowing is a defective
transistor in the pin amp, buffer, or pin
output circuits. Always check the pin out-
put transisior for leaky or open condi-
tions. In-circuit transistor and voltage
measurements can quickly identify a de-
fective pin output transistor.

Intermittent leakage of an output tran-

sistor 1s more difficult to locate. If the
problem is intermittent, monitor the
waveform at the output transistor with an
oscilloscope, or measure voltages with
the DMM. Check the schematic and chas-
sis to locate the pincushion transformer
and output pin transistor (Figure 2).

Don’t try to make resistance and pin-
phase coil adjustments until you have
identified and replaced the defective
component. You could make the picture
worse. These adjustments don’t change
by themselves and should not be touched
until all repairs are made. In many cases,
these adjustments will have little effect
upon the picture if the pin output transis-
tor is defective. You may find that the
width control, when there is one in the
pincushion circuits, has little effect if the
pin output transistor is defective.

Sharp 19D72 pincushion problem

Pincushion circuits in early sets may
consist of a pincushion transformer with
coils, and resistance and capacitance cou-
pling of the horizontal and vertical cir-

Figure 2. If you suspect pincushion circuit problems, check the schematic and locate the
pincushion transformer on the chassis.
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Figure 3. A bowed picture on a Sharp 19D72 chassis was corrected by soldering all connections on pincushion transformer (T501).

cuits. Usually. the pincushion transform-
er is connected to the horizontal yoke
winding with the secondary side pin-
cushion winding tied to the vertical yoke
winding with capacitor and resistance
coupling. These side pin circuits are eas-
ily serviced since the pincushion trans-
formers cause the most problems.

In a Sharp 19D72 chassis, the sides
were slightly bowed inward. By solder-
ing all four pincushion connections or ter-
minals, the sides of the picture were re-
stored. To make sure both windings of the
transtformer were normal, I made a resis-
tance check of each winding and com-
pared them to the values on the schemat-
ic diagram (Figure 3).

Some manufacturers do not list these
winding resistances. These values can
usualtly be found in Howard W. Sams
Photofact schematic diagrams, however.
Sometimes either winding can overheat
and short out between turns of the wind-
ing. This results in a bowed picture. Not-
ice that this type of pincushion circuit has
no adjustments. The only way to correct

problems in these circuits is to replace the
defective components or resolder the
transtormer terminals.

Montgomery Ward GGV-12974A
pincushion circuits

The pincushion circuits in a Mont-
gomery Ward GGV-12974A TV chassis
connect to the emitter terminal of the hor-
izontal output transistor and are capaci-
tively coupled to the vertical output
(Q2609) circuits through coupling capac-
itor C619. In one of the sets that ] encoun-
tered, the sides were bowed in, indicating
problems within the pincushion circuits
(Figure 4).

[ resoldered all four pincushion trans-
former connections, but the problem re-

mained. Next, I checked the resistance ot’

both windings. The primary winding was
open. This primary winding should mea-
sure around 20€2. [ ordered a replacement
pincushion transformer (TI810) and
installed it. This corrected the problem.
Whenever you encounter poor horizontal
linearity and bowed picture problems in
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one of these sets, check C1800 (330pt),
C1707 (0.47uf), and T1810 (Figure 5).

RCA CTC157 and 159
pincushion circuits

In the RCA CTCI157 and CTC159
chassis, the pincushion correction circuit
modulates the horizontal yoke current at
a vertical rate to correct distortion in the
picture. The smaller screen size with the
same chassis contains the conventional
linearity coil and pincushion corrected
yoke circuits. You will find complicated
pincushion circuits only in the 27 inch
screen TV’s.

In early RCA sets, pincushion circuits
only consisted of a transformer. coil, re-
sistance and capacitor components. The
pincushion transformer may be found on
the rear or top side of chassts (Figure 6).

The primary winding of the pincush-
ion transformer is in series with the hor-
izontal winding, which is tied to the col-
lector terminal of horizontal output
transistor Q4401. The regulated B+.
126V, is applied through the flyback,



Figure 4. Bowed in sides in the picture on a Montgomery Ward GGV 129724A indicated a
problem with the pincushion circuit. The resistance of the primary winding of the pincushion
transformer T1810 (20€2) confirmed that the problem was caused by a defective pincushion
transformer.

yoke and primary winding of pin trans-
former T4801 (Figure 7). When modu-
lating the current through the pin trans-
former, the B+ across the yoke winding
changes the width of picture. The width
increases with more of the regulated B+,
126V appearing across the yoke winding.

The correction circuit develops a par-
abolic waveform that is applied to the pin-
cushion transformer and circuits. The
input parabola control signal is applied to
the base of the error amp (Q4801). R4803
determines how much of the input signal
is applied to Q4801. The width control
(R4805) adjusts the level of the dc volt-
age that is applied to the error amp. The
beam current input to Q4801 and Q4802
allows the pin correction circuit to com-
pensate for changes in width with varia-
tions in the beam current.

Pin output transistor Q4804 is turned
off and on by the input signal of Q4801
and Q4806. Q4804 is turned on when
Q4801 is off. The on time of the error amp
(Q4802) determines the average current
through the pin transformer.

Most problems within this pincushion
circuit are caused by the pin output tran-
sistor (Q4804). If the yoke has shorted
turns, the pin output transistor will run
quite hot. If the output transistor runs hot
with the width control turned down, re-
move the red yoke lead wire and notice if
the transistor cools down.

Sometimes the pin output transistor
will fail when the horizontal output tran-
sistor is leaky or shorted, so it’s a good
idea to check the raster for bowing any
time you replace the horizontal output
transistor. Usually a bowed picture is
caused by a shorted or leaky pin output
transistor (Q4804).

First check the pin output transistor for
leakage. Next, solder all terminals on pin-
cushion transformer T4801. Measure the
resistance of both windings and compare
them to the schematics. Test each transis-
tor in the circuit. And finally, take wave-
form and voltage measuremerits at the
collector terminal of Q4804(test point
TP4303).

Sanyo AVM 255 pincushion circuits

I was asked to make a house call to ser-
vice a Sanyo AVM 255 set. Examination
of the set revealed that the horizontal out-
put transistor was leaky and had caused
the fuse to blow. I replaced the defective
components in the horizontal section,
which returned the picture to normal. To
complete the repair I checked all adjust-
ments and put the rear cover back on.

When the owner watched the picture
he said that the set was not the same.
(Have you heard that before?) Something
was wrong with the picture. It was not as
good as before the TV quit.

I examined the picture and found that

DALBANI
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Figure 5. Other possible causes of poor picture linearity and bowed picture in a Montgomery Ward 129724A are capacitors C1800 (330pf) and

C1707 (0.47uF).

certain scenes appeared bowed. I con-
nected a crosshatch signal from the color
dot-bar generator and examined the pat-
tern on the screen. The vertical lines were
bowed inward at both sides. Since it was
difficult 1o gain access to the pincushion
circuits with the set in the cabinet, 1
brought the set to the service center for
further work.

The schematic diagram showed that
the pincushion circuits were tied (o the
horizontal yoke circuits with Q491 as pin
amplifier (Figure 8). The emitter termi-
nal of pin transistor Q493 was connected
to the +14.5V winding of the pincushion
transformer (T491). The secondary wind-
ing of the pin transformer was coupled
through C492 1o the vertical return elec-
trolytic capacitor (2200uF) and the 2.2€)
return resistor.

I measured the voltage at all terminals
of all the transistors in the pincushion cir-

cuits. These voltages were way off, indi-
cating either leaky transistors or an im-

Figure 6. When you're working on a TV set with pincushion problems and don't have a
schematic diagram, locate the pincushion transformer and associated circuitry on the chassis.
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proper source voltage. The voltage at the
emitter of Q493 was low, 1.1V, and the
voltage at the base was 1.75V. Since the
pinamp (Q492)emitter terminal was con-
nected directly to the base of Q493, I sus-
pected both transistors.

I tested transistors Q492 and Q493 in
the circuit. Q493, with a reverse resistance
of 79Q2 was leaky. When I tested Q493 out
of circuit, the leakage resistance was the
same. | removed pin transistor Q492 from
the circuit and tested it. It appeared to be
normal. Since these two transistors work
so closely together, even though only one
was proven to be defective by testing, I felt
that it would be prudent to replace them
both with universal replacements.

I checked the resistances of both wind-
ings of T491 against the resistance values
listed in the service literature. They
seemed to be within specifications. To be
onthe safeside. Iresoldered all four trans-
former terminals. I then turned the set on
and checked the voltages at the terminals
of the transistors | had just installed.
These voltages were quite close to those
on the schematic. 1 connected the cross-
hatch generator and observed the pattern
on the screen. The lines were straight,
both vertically and horizontally.

Bowed picture in an RCA 27-inch set

A customer called into the service cen-
ter with the complaint that his RCA
CTC140 set was exhibiting an intermit-
lent no-raster, no-picture symptom. At
times leaving the set off for an hour or so
temporarily corrected the problem. The
set, a 27-inch console, was brought to the
shop for service.

After a day or two, the problem really
acted up. When the chassis was complete-
ly dead and would not start up, I made
several tests. Since the SIP board diodes
have been known to cause problems, I
tested them in the circuit. All diodes were
normal. I resoldered all diode terminals
before remounting the SIP board. When
I turned the set on, I found that fuse F4001
(5A) was open and there were no VIPUR
voltages at the SIP diodes.

Often, the VIPUR output transistor
(Q4400) or SIP diodes are leaky causing
the main fuse to open. Since the diodes
were normat, I looked for the horizontal
output transistor, Q4400. An in-circuit
test of this transistor indicated that it was
leaky. I tested this transistor out of circuit
and measured a leakage of 0.17€ be-
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tween collector and emitter terminals. |
measured the resistance from the collec-
tor of damper diode CR4400 1o the heat
sink. This component was fine.

I replaced Q4400 with the exact RCA
replacement, part number 179743. When
the chassis was fired up, the +130V source
voltage appeared normal and there was a
raster on the screen. The only problem was
that the picture was bowed inward.
Bowing of the picture is a common side
effect when the horizontal output transis-
tors in these 27 inch TV sets are leaky.

Pincushion correction is accomplished
in these RCA 27 inch sets by a vertical
parabola waveform, through Q4801,
Q4802, Q4803, and Q4804 on the pin SIP
circuit board (PW4800). The application
of vertical modulation to the horizontal
output circuits corrects any bowing of the
27 inch picture.

Since the width control, centering, and
pin adjustments had little effect on bow-
ing of the raster, I checked Q4804 for
leakage (Figure 9). Sure enough, the leak-
age resitance of the pin output transistor
from collector to emitter ground was
144.1€Q. Replacement of Q4804 solved
the bowing picture problem. Before mak-
ing pincushion adjustments, check the
horizontal centering and width adjust-
ments. Adjust the width control (R4802)
for 1/4 inch overscan at the left and right
sides of the raster. Check the vertical lin-
earity for normal raster or picture display.

Connect the crosshatch generator to the
antenna terminals. Adjust pin controt
(R4814) fully clockwise. Adjust the pin-
phase coil (L4802) for symmetrical barrel
pattern distortion at the top horizontal
lines. Then, adjust the Gullwing coil
(L4803) for Gullwing distortion at top and
bottom horizontal lines. Now, adjust pin
control (R4814) for straight horizontal
lines top and bottom. Make sure the verti-
cal lines at the sides of the picture and hor-
izontal lines at the top and bottom of the
picture have no humps or curves in them.

A distinctive problem

InTV service, one type of problem {re-
quently masquerades as another, making
servicing more difficult. In the case of a
symptom of bowing in the picture on the
screen, the problem has something to do
with the pincushion circuits. So, now you
know just where to start your trouble-
shooting procedures. =
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——Computer Corner

Using the Internet

By David F. Norman

Here'sa simple riddle. What is 25 years
old butas new as tomorrow? Answer. The
Internet! A quarter of a century ago, the
U. S. government and several universities
started a project called ARPANET. The
idea was to provide communications be-
tween strategic sites which would remain
basically intact even in the event of a
nuclear attack. By connecting the various
sites via several physical paths, the sys-
tem would allow remaining facilities to
communicate in real time over a network
of computers. Since there was no central
site which could be knocked out by either
direct damage or electromagnetic bursts,
the system would be invulnerable.

As the cold war ended. visionaries be-
gan to realize that this basic concept
would allow communication between
computers and those who operated them
on a scile never imagined before. For the
first time ever, laboratories engaged in re-
search that could coordinate projects with
private or public institutions anywhere in
the world.

Getting computers to talk
to each other

Protocols which allowed very differ-
ent types of computers to “tatk” to each
other were developed and refined and
used to transmit huge amounts of data er-
ror free within minutes. Security proto-
cols were added so that any information
which might be intercepted would be very
difficult or impossible to decode and steal.

[As a sidenote. this is as good a place
as any to add that if someone can encrypt
data, someone else can decipher it unless
many levels of encoding are used. |

As time went on, the idea expanded
and soon mere students were using the
system to exchange information between
themselves, and to gather data for proj-
ects. More and more information was
made available 10 anyone with access to
what became known as the Internet. As
the network of fiber optic cables became

Norman is an independent servicing technician and a
computer and security consultant.

larger, service became available to small-
er colleges, businesses and individuals.
Much of what we have today has been
available for years, but the Internet club
remained pretty exclusive.

Improving the interface

If you think DOS is unfriendly, you’ve
never tried UNIX, the operating system
used by most of the computers on the In-
lternet. In most cases, after you were
logged onto a computer attached to the
Internet, you were sitting in front of a
screen with only a cursor blinking at you.
Figuring out where 1o begin looking for
the information you needed took a lot of
study, and that was the easy part.

If you ever sat down in front of some-
oneelse’scomputerandtried to find a par-
ticular file using programs you had never
used before with little or no help or doc-
umentation available, you have the idea.
Then some really bright people decided
that the Internet would be much more use-
ful to a lot more people if it could be made
friendlier and prettier.

It’s about information

You see, the Internet isn’t about com-
puters any more than the long distance
services are about telephones, repeaters
and tiber optics. The Internet is about in-
formarion. If you had 1o navigate manu-
ally through the telephone system to the
person on the other end—and had no op-
erators to assist—you would have a hard
time calling Aunt Harriet; forget about
calling your brother in Japan.

The same type of situation existed on
the Internet. To find out something about
a particular disease and its latest treat-
ment, not only did you have to be a doc-
tor and know the questions to ask. you had
1o be—or hire—a computer freak just to
begin searching for the data you needed.

These geniuses changed that. They
developed a graphical browser that could
navigate the wilds of the Internet and al-

| low quick searches of any server avail-

able to the user. As most of the software
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code was released into the public domain,
a bunch of litile developers jumped onto
the bandwagon and began to refine and
polish the quirky programs and make
them available to the general public.

Constant revision of software

It would be nice to say that now every-
thing is working pertectly, and complete-
ly reliable Internet connections are a real-
ity. It would also be untrue. While things
are better than ever, and these later pro-
grams are easier to use with a point and
shoot interface, they are still quirky and
undergoing constant revision.

Some of the programs in common us-
age on the Internet are in their tenth or
higher release version and are still re-
ferred to as “*beta versions™ by their pro-
ducers. Even when a program gets desig-
nated as a “final release,” you can expect
a revision every few months or weeks as
new bugs are discovered and fixed.

Congestion on the net

Then there are the problems on the In-
ternet itself. Assuming your computer
and operating system are fully compati-
ble with the software you are using to
access the Internet and you have a clean
telephone line used for no other purpose
than dialing out to online services, the
problems don’t end there.

Not only do you need a clean, noise-
free telephone line (and a fast reliable
modem of 14.4KBaud), so does the pro-
vider on the other end of the phone line.
It he has a system that is running near sat-
uration, you may have to wait until some-
one eise logs off before you can log on.

Once you are on the system, you may
have some delay trying to squeeze your
computer’s request out through the traf-
fic and onto the Internet. Many small local
providers have only a S6KBaud connec-
tion to the Internet “backbone,” and if
several users on the system are busy
downloading or uploading files at the
same time, they each get to share this
bandwidih a few bytes at a time.



Congestion at the off ramp

But, let’s assume that you just happen
to be the only person logged on since it is
after midnight and everyone with enough
sense to get in out of the rain is asleep.
Even if your connection to the local pro-
vider is fast and clean and you happen to
be the only person in the world accessing
the provider’s computer system(incom-
ing traffic from somewhere else gets a
piece of the bandwidth t00). your troubles
ain’t necessarily over.

Let’s say that you are trying to find
some information about a new product
that you would like to selt from yourshop.
The manufacturer proudly informed you
in a brochure that his company now has
a presence on the World Wide Web (the
WWW is only the pretty face of the old
Internet). All you have to do is type the
rather cryptic URL (Uniform Resource
Locator) “http://www._gadgets.com” into
the location box on your Internet brows-

er and off you go, right? Well maybe. If

anumber of other people happen to be ac-
cessing his site at the same time you reach
out, you are once again sharing band-

width with a lot of people. You may even
get a message to the effect that the serv-
eristoobusy now and youshould try later.

If the person taking care of the manu-
facturer’s web server is addicted to pic-
tures. you might have to wait for several
minutes while the pictures download to
your machine. (Internet Tip of the Day:

you can speed things up considerably by |

setting your browser (o not automatical-
ly load graphics. Load only those images
you want (o see.)

Persistence pays
Atthis point many things can go wrong
with the connection and you might have
tostartover, but hang in there. Persistence

always pays off on the Internet. When you |

eventually reach the information you
want and discover that the product is of
interest to you, you can send e-muil
requesting more information.

A strange way to run a railroad or a |
superhighway, no doubt, but the rewards |
are worth the trouble. So much informa- |

tion is available on the Internet that you
had better write down exactly what you

are looking for and stick to the subject. It
is soeasy to get sidetracked and start look-
ing up something else, that you might not
get to bed at all.

A whole new industry

The Internet is all about information.
There is a whole new industry springing
up offering this information to the public
and trying to find new ways to turn a buck.
As you explore the Internet, you will see
many goods and services offered for sale.
If you decide that you have a product, ser-
vice or idea that could be marketed over
the Internet, there are many ways you can
bring this to pass.

The most sophisticated and most ex-
pensive way is to start your own Web
server. What does it cost? The best answer
is the old saw: “If you have 10 ask, you
can’t afford it!” But there are many alter-
natives. Part of this new industry—in-
cluding myself— is busy offering alierna-
tives to those who want a Web presence.

(Continued on page 68)

If you're groping

Repair PCs, Printers,
and Macs for about

for a better method of
running your business, let
NESDA light your way with
Professional Electronics magazine,
only one of many enlightening benefits
available to members of NESDA, the
association of electronics sales and service
dealers. For more information about NESDA,
and a sample issue of the magazine,
just mail the following to NESDA:

Name
Business
Address
City
Zip__
Phone

National Electronics Ssrvice

NESDA

Dealers Association, Inc.

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

$10 average per unit.

If this sounds hard to believe, that's okay.
What we at NAC find hard to believe is
what most companies spend on computer
and peripheral repair. If you would like to
learn how to save up to 80% or more on
maintenance parts call us at NAC for more
information about our Advanced Repair
Seminars. Or you can go on spending what
you are currently spending and try to con-
vince yourself you're working efficiently.

National
Advancement

Corporation
2730 S. Harbor, Suite J
Santa Ana, CA 92704
(800) 832-4787

(714) 754-7110
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Choosing a replacement parts

supplier

The most difficult part of servicing one
of today’s consumer electronics products
depends on the manufacturer. Sometimes
the toughest part of the service process is
finding the service literature. Sometimes
it’s diagnosing the cause of the problem.
Sometimes it's removing acomponent {from
the PC board without causing any damage
to the hair-thin traces. And, sometimes it’s
finding a replacement for the defective part.
I’s almost never easy.

The mail we receive, the reader service
cards readers fill out, and the telephone calls
we get tell us that two of the most common
problems facing service technicians and
managers are locating replacement parts
and finding service literature.

Many of the consumer electronics prod-
ucts being sold today are made by compa-
nies that are not wetl known. So, many ser-
vice centers have no idea where to go for
parts and information on these units. Much
of the circuitry in these products is highly
sophisticated, featuring unique components
for which no one but the manufacturer has
the replacement parts, which compounds
the problem. What can a service center do
when faced with this problem?

Part of the answer is to deal with a good
replacement parts distributor, the kind that
will make an extra effort to meet the service
center’s needs.

Technologically advanced products

Many consumer electronic products
today are actually intricate systems. In a
camcorder, for example, the electro-
mechanical portion of the system loads the
tape and records or plays it. The optical sys-
tem captures the image and converts it into
an electronic signal that can be manipulat-
ed by the electronics.

The electronic portion of the camcorder
manipulates the video signal. The control
section makes sure that alt the other sections
work properly together, and in addition
senses conditions like the presence of mois-
ture or the end of the tape and shuts down
the system if there’s danger of damage.

Electronics engineers and scientists con-
tinue to create an ever broadening variety

of components with unique characteristics.
With this increasing variety of available
components and characteristics, designers
of today’'s sophisticated consumer electron-
ics products have increasing freedom in the
way they design the circuits for the product
they want to build.

If the designers want to achieve a func-
tion but don’t want to do it with the com-
ponents available, they can go to an inte-
grated circuit manufacturer, or in some
cases the IC division of their own compa-
ny, and have a new, proprietary IC designed
and fabricated.

All of this leads to a huge variety of com-
ponents that the technician will encounter
any time he services a product. The prob-
lem is compounded by the fact that the man-
ufacturers’ part numbering systems are all
different from each other.

In some cases, when a technician has
identified a particular faulty component, he
can find a cross reference that will allow
him to determine if he has an equivalent in
stock. Unfortunately, in many cases, there
is no cross reference, and even if the service
center has a needed part on hand, no one is
aware of it. And. inthe case of complex ICs,
there probably is no equivalent anyway.

Identifying components

Service centers can doa number of things
1o make obtaining replacement components
easier. One step is 1o obtain copies of every
available cross reference and become famil-
iar with them so that when a part is needed
it can be identified.

Some cross references are available free
of charge from the manufacturers through
the distributors. Other cross references cost
a considerable amount of money. However.
if a service center adds up all the long dis-
tance calls, and all the time spent on the
phone, any cost for cross references might
be found to be money well spent.

The role of the distributor
Once the faulty component has been iden-
tified, the next step is obtaining a replace-
ment part. Some distributors offer the service
technician a variety of aids in finding the
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needed replacement. Others are less helpful.

The distributors who have advertised in
this special advertising supplement have
done so because they would like to tell you
more about themselves than they can in an
ad. They want service centers to know what
kind of facilities they have, what kinds of
people work for their company, the efforts
they are making for customer satisfaction,
and how to contact them when you need a
replacement component.

Here are some of the questions we asked
the manufacturers and distributors to
address in their articles:

« How many locations do they have?

« How often are they able to fill orders

from stock?

« What payment options do they offer -

open order account, credit card?

« How soon after receipt of an order do

they ship?

« Do they add a shipping surcharge?

* Do they have a toll free number?

» What ordering options do they offer?

» What is their return policy?

« Do they offer a warranty?

« Is there a minimum order amount?

» What shipping options do they offer?

» What special services do they offer?

* Do they have a research department to

help technicians find a specific part?

Some things to think about

When youre searching for a replacement
part supplier you can count on for reliabil-
ity, convenience and service, keep some of
those questions in mind. Just finding some-
one who stocks the part isn’t the only con-
sideration. If you have to wait until you fill
a large minimum order amount before you
order, or if you have to wait weeks for the
part to arrive, you’re stuck with a defective
TV and probably an irate customer.

The impulse to order from the first name
in the book might be high, but take the time
to ask some questions. It could save time,
money and aggravation. The following sec-
tion will give you a head start in answering
some of the questions you may have when
it comes to ordering replacement parts. W
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Philips Service
Company

Quality Service & Quality Products
Keep Philips’ Line of Smart Parts #1!

112 Polk Street, P.O. Box 967
Greenville, TN 37744

Phone: 800-851-8885

Fax: 800-535-3715

For five consecutive years Philips Service Company
has remained #1 in parts and service support. With a
comprehensive line of over 45,000 replacement parts,
service aids, tools, and test equipment, Philips is the
“one-stop-shop” for all servicer needs.

At the recent NESDA convention in Washington D.C .,
Philips announced several new programs that reinforce
their customer-first approach. Over the next six months
Philips will unveil a new Electronics Claims Program,
an Environmental Concern Campaign, a Servicer
Referral Program and testing of a “No Repair
Necessary” Program. Philips’ SmartMan will soon take
the service industry by storm, giving servicers the abil-
ity to interactively access service literature through a
personal computer.

Travis Kelton, Marketing Manager for Philips’ replace-
ment parts, cites these types of programs, as well as
the variety and availability of their parts as the key to
Smart Parts’ success. “Philips Service Company main-
tains a strong commitment to total customer satisfac-
tion across the board in product and service. The relia-
bility of our OEM replacement parts, the quality of our
service and the responsiveness of our entire staff tes-
tify to that commitment,” said Kelton. “We want our cus-
tomers to be customers for life,” he continued. “They
deserve every product to deliver on its promise, and we
refuse to fall short of that expectation.”

Larry Coughlin, Marketing Manager for service aids
and accessories, reminds servicers that Philips also dis-
tributes a broad line of the industry’s most popular test
equipment and service aids. These products include
soldering and desoldering tools, chemicals, lubricants
and microfiche readers - each designed to support the
servicing of all consumer electronics products.

Philips goes beyond quality OEM replacement parts
oftering comprehensive solutions to all electronic ser-
vicing needs. For more information on Philips’ Smart
Parts call 1-800-851-8885. O

Philips Smart Parts...
The Intelligent Choice!

Philips’ complete line of OEM parts - Smart
Parts - has remained the leader in the replacement
parts industry for a very important reason: quality.

Each of Philips’ 45,000 replacement parts, service
aids, tools and test equipment ensures the most
reliable solutions available. Philips stands behind
every Smart Part with an unbeatable combination
of quality parts and world-class customer service.

Smart servicers think Smart Parts first. In fact,
servicers everywhere trust their reputation to
Philips. That’s because they’ve come to rely on
Philips Smart Parts as the intelligent choice for
quality service and quality products!

Choose the Parts with the High 1.Q. -
Philips Smart Parts!

= SmartParls

W Genuine Philips Parts... The Intelligent Choice

PHILIPS

907 Snapps Ferry Road, P.O. Box 967
Greeneville, TN 37744-0967
1-800-851-8885 FAX 800-535-3715

Our Commitment To Excellence Is
Total Customer Satisfaction.

Circle (44) on Reply Card
August 1995 Electronic Servicing & Technology 27



* % * REPLACEMENT PARTS SHOWCASE % % %

Thomson Consumer Electronics

Accessory and Components Business
2000 Clements Bridge Road
Deptford, New Jersey 08096-2088

Two of the most recognizable trade-
marks in the consumer electronics busi-
ness are RCA and GE. Both represent a
long and proud tradition of customer sat-
isfaction and leading-edge technology.
That tradition is carried on today at the
Thomson Consumer Electronics Acces-
sory and Components Business in
Deptford, NJ. They offer exact replace-
ment parts for RCA and GE consumer
electronics products. The Accessory
and Components business provides
parts support to more than 4,000 autho-
rized RCA and GE Servicenters plus
thousands of after-warranty servicers
located throughout the United States
through its distributor network.

Authorized distributors stock and
maintain inventory levels based on
Thomson’s quarterly efficiency pro-
gram. The efficiency program identifies
the most commonly used parts and rec-
ommends an adequate stocking level to
meet demands. Distributor orders for all
items can be placed via toll-free tele-
phone, fax or by using a direct comput-
er link to Thomson. Distributors may
place orders directly into the system
and check stock, pricing and deli-
very status. Distributors can request a
blue ribbon or emergency order and
have their orders shipped overnight.
Thomson's Premier Distributors also
have the ability to place “Direct
Drop Ship” orders for TCE Authorized
Servicenters.

The Thomson Accessory and Com-
ponents Business also offers both the
SK replacement semiconductor line
and a series of JEDEC exact industry
number semiconductors. The SK re-
placement semiconductor line includes
transistors, rectifiers, triacs, integrated
circuits, and optoelectronic devices and
cover a variety of devices for both con-
sumer and industrial applications. The
SK Cross Reference Guide which gives
the SK replacement number for over
210,000 original semiconductor num-
bersis available in both printed form and
DOS based floppy disk program.

Another important reference book
produced by the TCE Accessory and

Components Business is the VCR/
Camcorder Source Book. This compre-
hensive 320 page guide provides the
servicer with a quick reference source
for key items such as belts, motors,
rollers and headwheels for many differ-
ent VCR brands including: GE, RCA,
Hitachi, Magnavox, Panasonic, Philco,
Philips, Quasar and Sylvania. The
Source Book provides the servicer with
the Thomson stock number as well as

the number shown on the service data
parts list and on the exploded view.
This reference is also available on
3 1/2" disk.

Another publication that the Acces-
sory and Components Business offers
servicers is the TCE Remote Control
catalog. This catalog contains all avail-
able direct replacementremote controls
for RCA, GE and PROSCAN televi-
sions, video recorders, camcorders and
audio components. The catalogis divid-
ed into three sections. One section con-
tains more than 320 photos to aid in
identifying the correct remote. The two
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other sections contain cross-reference
materials in model number sequence
and in remote type number sequence.

Thomson Consumer Electronics Ac-
cessory and Components Business
provides service from a 358,000 square
foot facility with all aspects of the busi-
ness located in Deptford, New Jersey -
customer service, sales and marketing,
quality assurance, product analysis,

i administrative departments, and ware-
a reference number corresponding to

housing. Some parts are also stocked
in a satellite warehouse in El Paso, TX.
Technical support is available, as is
identification for distributors who cannot
locate this information in the company’s
technical literature.

Other product lines at Accessory and
Components Business include a fullline
of RCA and GE accessories and video-
tape. Picture tubes, surge suppressors,
anti-static kits, and service aids are also
marketed from this operation. The busi-
ness is managed by Larry R. McKinney,
General Manager. Thomson Consumer
Electronics corporate headquarters is
in Indianapolis.



...with the new

by Thomson

L H PROSCAN' 88

Cur new cross reference source
book for VCRs and camcorders
combines our most popuiar
cross reference information
into one easy-to-use vclume.
KEY ITEMS One book...filled with 320
CROSS REFERENCE information packed pages on
i VCR and camcorder key
— — =& items, universal parts
| —_—— ...and much more.

II : L

[ - o R T
: — Contact your TCE Parts
st Distributor for your

X
:
S

IDLERS E complimentory copy.
e Order Publication

B — Number 1J9780

tennnm

BELT KITS ICs

. OEM Replacemnent Parts
Exact Replacement Semiconductors Universal Repacement

OEM Replacement Parts Parts
Universal Replacement Parts Exact Raplacement

Semiconduc.ors
Camccerder 8atteries
Flamerroo™ Resistors

and much more

VCR/Camcocorder

) THOMSON CONSUSAER ELECTRONICS
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MAT Electronics

(East Coast)

400 Pike Road

Huntingdon, PA 19006-1610
Phone: 800-628-1118

Fax: 800-628-1005

MAT Electronics proudly celebrates its
10 year anniversary serving the electron-
ic repair industry. Over the pastten years,
MAT electronics has strived to constantly
improve their product lines, customer ser-
vice and competitive pricing. MAT
Electronics 10 year anniversary also
marks the addition of their west coast dis-
tribution center located in Las Vegas,
Nevada. The growth of MAT Electronics
has been due to the following: quality
products, competitive prices and fast reli-
able shipping. The company’s products
are used by manufacturers, engineers,
technicians, trade schools and hobbyists.

MAT Electronics stocks an extensive
line of flybacks (TV and monitor),
Japanese semiconductors, capacitors
and MATV accessories. In the past year,
MAT Electronics has started to distribute

(West Coast)

6225 South Mojave, Ste. E

Las Vegas, NV 89120
Phone: 800-628-1118
Fax: 800-628-1005

original parts from Hitachi, NEC,
Panasonic and Sony at competitive pric-
ing. The company publishes an easy-to-
read 92-page catalog filled with thou-
sands of inventoried items, which can be
accessed immediately on their state-of-
the-art computer system.

MAT Electronics is always current with
market trends in the repair industry -
always emphasizing what is new in elec-
tronic parts and components - for VCRs,
TVs, computer monitors and stereos.
MAT Electronics sources its products
from around the world as well as domes-
tically to give the best product at a true
savings.

MAT Electronics takes great pride in its
ability to accomadate the various needs
of all its valued customers. The company
normally ships orders within 24-hours of

receiptof your order, but UPS redand blue
label service is also available to ensure
even faster delivery service if necessary.

The company takes pride that it has
friendly and knowledgable telephone
operators waiting to take your phone call,
and deal couteously with any questions
you may have about any electronic part.
And, if you don't see in the catalog, just
ask for it.

MAT Electronics takes the risk out of
ordering from a catalog, offering a 90-day,
100% guarantee on all purchases.

Large volume discounts are available.
Orders from foreign countries are no prob-
lem. The company’s toll-free lines are
open weekdays 8:30 AM. to 7 P.M,, and
Saturdays from 8:30 to 2:00 P.M., and toll-
free FAX number is available 24 hours a
day. ]

POPULAR
FLYBACK

VXPO521 Panasonic Idier
164113 RCA Idier Original $2.99¢a (10 min)
NPLYO111G€22Z Idler Original  $7.95ea (10 min)
613-022-2534 Sanyo/fisher Gear $.69ea (10 min)
199347 ACA Belt Kit $1.99¢a

$2.99¢a (10 min)

VTK-1 Video Tool Kit $39.95¢a
198522 Audio Bias Oscillator $2.25¢0
V$j$0018 Orig. Panasonic Solenoid $5.95¢0
VEMS0099 Panasonic Motor $8.95¢a

143-0-7504-01000 Fisher Belt
157061 RCA Belt

157062 RCA Belt

MSU911 Toshiba AF Mod

$.85¢a (10 min)
$.85ea (10 min)
$.85¢a (10 min)

$14.95¢a

MSU951 Toshiba RF Mod $14.95¢a
VA3409 €Emerson RF Mod $14.95¢0
VA3422 €merson RF Mod $14.95¢0
RTUO08GE€ZZ Sharp ARF Mod $14.95¢a

$14.95¢a

RTUOD35G€ZZ Sharp RF Mod

=g

BU20BA  $2.50ea (10 min) [ 154-040A
25D869  $2.50ea (10 min) |154-074€
25D1397 $1.99¢a (10 min) | 2434391
2SD1398 $1.99¢a (10 min) | 2434651
2SD1426 $1.99ea (10 min) | 3214003
25D1427 $2.50ea (10 min) | 043220011
2SD1650 $1.99¢a (10 min) | 79A307-1
25D1651 $2.50ea (10 min) | 1-439-352-11
2501879 $2.50ea (10 min) | FOO14
Juoo1? $11.95¢0 |FOO1S
JU0069 $11.95¢a |FO016
SDR-3202-3 $6.50ea (10 min) |F1588
STHA2?3 $8.95¢a (10 min) | TLF14401F
STKO0080 $13.00ea (10 min) | TLF14423F
STK5481 $12.25¢0 (10 min) | TLF14530
TR7?7? $9.50e0 §l 0 min) |TLF14515F
TDA4S05A 8.95e¢a |TLF14561F
TDARB30S $9.50e0 §] 0 min) | TLF14801F
uPD1705-C12 9.95e¢a | FCC1415AL

REPLACEMENTS

FCMeol SR;\ $19.95¢a

CAPACITORS

$19.95¢a| 4.7M/160V Rodial  $.45ea (10 min)
$19.95¢a | 4.7M/250V Radlal $.55¢a (10 min)
$24.95¢a| 4.7MW350V Radial $.65¢a (10 min)
$24.95¢a| 1OW160V Radiol $.55¢a (10 min)
$24.50e¢a | 10MW/250V Radiol $.65e¢a (10 min):
$27.95¢a| 10M/350V Radial $.75¢a (10 min)
$24.95¢a| 100WS0V Radial $.50ea (10 min)
$26.95¢a| 100MW/63V Radial $.50ea (10 min)
$19.95¢a | 100M/100V Radial  $1.00ea (10 min)
$19.95¢a| 100M/160V Radial  $1.00ea (10 min)
$19.95¢a | 100M/200V Snap-in  $1.00ea (10 min)

$27.95¢a | 100M/250V Radial  $1.25ea (10 min)

$29.95¢a | 330M/200V Snap-in 10/for $19.90
$29.95¢a | 470MW/R00V Snap-in $1.99ea (5 min)
$26.95¢a| 680M/200V Snap-In  $2.99e0 (5 min)
$26.95¢a| BOOM/200V Snop-in  $2.50ea (5 min)
$26.95¢a
$24.50ea

$19.95¢a

0

FREE 92 PAGE
CA TALOGI

=2

C.0.D. Orders Accepted
We Ship Throughout U.S. & Canada

MRT: ECTRONICS

400 PIKE ROAD ¢ HUNTINGDON VALLEY, PA 19006-1610

& The On Tine Elecraonic Distaiburo '

CALL OUR TOLL-FREE
ORDERLINE

1-800-628-1118

FAX# 215-364-8554

LOOK FOR OUR GRAND OPENING IN LAS VEGAS MAY 1995!!
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PTS Corporation

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

Phone: 800-844-7871
Fax: 800-844-3291

PTS Electronics was established in
1967 with corporate headquarters
located in Bloomington, IN. PTS is the
nation’s largest single source for all

major brands of replacement
Television  Tuners, Mainboards,
Projection Set Modules and

Complete Chassis. Brands such as
RCA, Zenith, Phillips and GE are
available at substantial savings when
compared to manufacturers pricing.
PTS employs over 175 technical staff
with a 65,000 square foot facility and
branch locations in California, Texas
and Colorado.

Thousands in stock
PTS maintains an extensive inven-

tory on most major brands of
Television Replacement Tuners and
Mainboards. Thousands of tuners
and mainboards are readily available
- just call in your order. If the item you
need is not currently in stock, PTS has
a service support system to rebuild
your non-working tuner or mainboard.

In recent years, PTS has expanded
its available service to include
Computer Products such as Monitors,
Printers and Motherboards.

Our primary objectives
PTS has been supporting the inde-
pendent service dealer since 1967. If
you’re a one man operation, multiple
location service center or a manufac-

turer, PTS can help incr