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Understanding and troubleshooting switching power supplies
Testing CD player jitter with a jitter meter
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Power Supplies-

There’s Only One True Dynamic
Component Analyzer!
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LC102 Auto-Z with 5 patents

Exclusively from Sencore

Capacitors:
A switching power supply can easily
use 35 or more capacitors. Any one
can cause the circuit to fail or even
avalanche. Only the Auto-Z allows
you to dynamically catch all 4
possible defects eliminating your
need to ask, “Is the cap good or bad!”

e Capacitor Value

¢ Dielectric Leakage
(up to 1 kV applied)
Dielectric Absorption,
patented

Equivalent Series
Resistance, patented

Switching

Transformers:
A defective switching transformer
can easily take out switching
transistors and other valuable
components. Only the patented
Auto-Z provides a guaranteed 100%
reliable “Ringer” test to catch even a
single shorted turn, an open wind-
ing, or a completely shorted trans-
former. The Auto-Z eliminates the
need to stock parts inventory for all
the brands of switching supplies.

Transistors/Diodes:
Many switched mode power supply
defects occur only at full operating
voltage. Only the Auto-Z tests
components for breakdown at full
operating voltage, catching defects
that static testers miss. Never order
a component again just because you
couldn’t fully test it.

The Auto-Z is also great for
analyzing inductors, SCRs,
Triacs, transmission lines, and
high voltage components.

For your FREE Tech Tip showing how to service switched

mode power supplies,

Call 1-800-SENCORE ext. 450!

(736-2673)
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- PHILIPS

FEATURED COURSES

Power Supply Service

C120 2Days $100

Switch Mode Power Supply troubleshooting
using four of the primary types of Switch Mode
Power Supplies.

Computer Monitor Repair

Ma401 1Day 875

This course covers information which is needed
to repair Computer Monitors using a VGA monitor
for Hands-On Labs.
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Personal Computer Repair

PC502 2Days $295

This course prepares you to do required repairs on
IBM compatible computers.

MS-D0OS

PC501 2Days $195

This course takes the student through a step-by-
step learning process in how to use the MS-D0S
commands. ltis designed for both those students
with computer knowledge and those with no prior
computer experience.

PHILIPS

attn.: Lisa
or FAX: 615-475-0221

COURSES ALSO OFFERED
Fundamentals of Color Camera
CM251 5Days 8375

VCR Operating Systems
V219 4/5 Days $250

"G" Chassis Mechanical
Operation & Troubleshooting
V220 1 Day $14

Advanced VHS Technology
va21 2 Days $100

Compact Disc Digital Audio
CD352 3 Days $150

Compact Disc Video Technology
CD353 2Days $100
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10 Servicing Zenith microcom-
puters—The floppy disk con-
troller card
By John A. Ross
This series of articles has
thoroughly dissected a Zenith
microcomputer, describing the
hardware in detail. This
installment covers the floppy
controller portion of the floppy
controller/video output card.

16 Switching power supplies
By Robert Arso
Switching power supplies are
lighter in weight, more energy
efficient, and provide better
regulation than yesterday’s series
regulated supply. Unfortunately,
these improvements in
performance come at the cost of
vastly increased complexity. Not
only are they more complex, but
they come in a bewildering
variety of types.

21  Service center ideas
By the ES&T staff
Sharing of ideas among service
centers can help any service
center improve its operation.
You might want to consider
trying some of these suggestions
generated during the best idea
session at NPEC 90.
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Switch repair

By Victor Meeldijk

What do you do when the only
problem with a product you’ve
been asked to fix is a broken
switch actuator, but the cost of a
replacement is prohibitive?
Improvise.

Combatting jitter in CD
players

By Joseph Fisher

In just about every mechanical
product in which there’s motion
you’ll run across random, quick
changes of motion that are
known as ‘‘jitter.”’ Even though
compact disc players represent
the pinnacle of sophisticated
computer-operated products in
the average living room, real-
world limitations leave them
afflicted by jitter along with the
simpliest tape deck.

After the fuse blows

By Homer Davidson

A blown fuse or other dead set
symptom in a TV set may mean
nothing more than there has been
a surge on the ac line and the fuse
blew because of the attendent in-
crease in power supply current.
If the replacement fuse blows,
the technician may have a dif-
ficult diagnostic problem on his
hands.

Ten steps to prevent equip-
ment failure

By John Shepler

Follow these ten important steps
and you will extend the life of
your electronic equipment.
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Diagnosing and repairing a problem in a
consumer electronics product requires
the right diagnostic equipment, proper
tools and an array of replacement parts.
While these are all necessary, the most
important element in the procedure is a
trained technician with acute senses.
(Photo courtesy Beckman Industrial)



They work hard
for'the money.

NEW TSG 130 E
NEW TSG 120 -
TSG 100

Tek TSG 100 Series Test Signal

Generators don’t cost a lot, they
just plain do a lot. They’re your
st buy, bar none.

That’s because the TSG 100
Series offers a low-cost, multi-
format solution for video service.
You get the signals and features

Copyright ©1990. Tekironiz, Inc. All rights reserved.  TVG-108

you need in a compact package.
At 12 inches long and just over
three pounds, it fits in easily
on a service bench, in half a rack
and even in a briefcase.

Each product delivers precise
performance with real conve-
nience. Choices range from the

new multi-format Tek TSG 130
and TSG 120 to the popular,
NTSC-only Tek TSG 100.

Get the full story from your
Tek representative. Low-cost,
hard-working TSG 100 Series
Test Signal Generators are a
welcome addition on any bench!

Tektronix
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——— Editorial

Successful servicing

I just recently had a long chat with
a service center owner who has only
been in business for a few years. He’s
successful. Oh, he’s not large: there’s
only him, his wife, and four part time
technicians. But when he started the
business, he set goals, and formu-
lated a business plan. Today he’s
considerably beyond where he ex-
pected to be at this point in the devel-
opment of his business.

The reason for his success is sim-
ple. He provides good service at a
reasonable (not cheap) price, offers
flat rate labor, so the customer has a
pretty good idea going in how much
the service will cost. He has an attrac-
tive, clean facility with a show room
out front and keeps the service bench-
es behind closed doors where cus-
tomers can’t see the clutter. Though
in this service center there really isn’t
anything you could call clutter—he
keeps it clean and neat. Oh, and of
course, he’s an extraordinarily com-
petent technician, and the technicians
who work for him are competent.

It’s a little hard to know if the rea-
son for his success is the service he
provides, the competency of himself
and the techs who work for him, or
the communication and education he
provides for his customers. What-
ever it is, it works.

One of the things that sets this ser-
vice center apart from many of the
other facilities I’ve visited is the con-
stant effort he makes to let his clients
know what to expect, and to treat
them as truly valued. For starters,
there is a large sign in the showroom
that lists the products he services,
and the labor cost for a minimal, reg-
ular and extensive service procedure
on the product.

One of the other pieces of informa-

|

tion he provides to his clients is a
posted notice of the cost to estimate
the repair bill: whether the product
will require just minimal service, a
regular service procedure, or if it will
need extensive care. He doesn’t
charge for this service up front, but
includes it in the posted cost of the re-
pair if the customer decides to have
the procedure done. If the client de-
cides to have the work done else-
where, he collects the estimate fee be-
fore giving the unit back.

Because a few customers expressed
surprise when he demanded an esti-
mate fee, even though he had ex-
plained it at the time they brought
their product in for service, he devel-
oped an agreement form. Now when
a client brings in a product for ser-
vice, he explains the estimate policy,
provides the client with a form, and
asks the client to sign, acknowledg-
ing that he understands the policy
and agrees to it.

Something else that this service
center does is to provide every client
with a warranty form, explaining ex-
actly what is covered by a repair war-
ranty and for how long. That way
there is never any question.

Another information sheet that
this center provides is one with a brief
description of how to reconnect the
product. The owner of the service
center has found in many cases that
the owner of the product brought in
for service may have forgotten that
when the product was new that some-
one else; the selling dealer, a friend or
a relative may have come in and
hooked it up. Then when the product
malfunctioned the client blithely
pulled the connecting cords out and
carried the product in for service. Af-
ter the service has been completed,
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the client picks it up, carries it home
and then realizes that he hasn’t got
the foggiest idea of how to hook it
back up.

The form provided by the service
center gives generalized instructions
on how to reconnect the unit. This
not only makes the client appreciate
the service center for this thoughtful-
ness, it has reduced the number of
nuisance calls the center gets asking
for help in reconnecting the unit. The
time spent in writing up the instruc-
tions and the money required to copy
them has been compensated for
many times over in time saved on
these nuisance calls.

How successful is this service cen-
ter? Here’s an example. The service
center is located in the capital city of
the state, and although he’s only
been in business for about three
years, the other day the wife of the
governor brought in a product, near-
ly obsolete, that the governor has
grown used to and likes very much.
She said that she’d asked around
where she should bring it for service
and almost everyone she asked told
her to bring it to this service center.

Technical competence is necessary
in the consumer electronics servicing
business, good business practices are
necessary to be sure it’s making a
profit, but the thing that keeps peo-
ple coming back and insures that they
will recommend the business to
friends is good ethical business prac-
tices, a friendly, helpful attitude, and
good open communications between
service center people and their clients.

WA Coind Vossaon



When you come up with  f{ Tisis the firsthead

) cleaning system I feel
a superior product, e b ol
people talk- “We sell it and recommend it”’

Don Erwin, CSM, San Diego, CA

“Protects my customers’ in-

vestment and my reputation.”
Art Nelson, CET, Milwaukee, WI

“It works better than tradi-

tional wet or dry methods”
John Sperry, CETICSM, Lincoln, NE

“A quality product and safe

to use”
Bill Warren, CETICSM, Knoxville, TN

“Great product...it’s safe and
effective? , ,

George Weiss, CSM, Chicago, IL

NESDA experts agree that the best solu-
tion to cleaning video recorder heads is
the simplest. Unique to its category, the
Scotch™Head Cleaning Videocassette

is the only recorded magnetic tape-based
head cleaning cassette.

“It’s effective, it’s safe and it’s economical.”
As featured in the Advance Technology Nov./ Dec. ‘87 supplement

$1.00 Rebate Offer

For every case (10 cassettes) of Scotch
Head Cleaning Videocassettes NESDA
members purchase, 3M will give a $1.00
rebate to the NESDA Association.
Members please send in copy of Scotch
Head Cleaning Videocassette invoice to
NESDA, Fort Worth, TX.

(Offer good through Dec. 31, 1990)

Call 1-800-443-6975 to order the
Scotch Head Cleaning Videocassette
model SCO-3198-4.

You may obtain information by writing:
3M Consumer Video and Audio Products

Scotch™ Head Cleaning Videocassettes. Division, 3M Center Building 233-5N-01,
Easy. Safe. Sure. St. Paul, MN 55144-1000.

SEBOSSP IRy Innovation working for you- w | Qgep

Worldwide Sponsor 1992 Otympic Games
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International Inc.

340 E. FIRST ST.
DAYTON, OHIO 45402

IDLER TIRE KIT

This popular

kit contains .
170 of the \ 7O O e |
most popular o & . Y
idler tires (10
eachof 17
different
sizes). You
savetime and money by having the right
tire in stock~ Also included is a comprehen-
sive cross reference listing over 80 manu-
facturers' assembly numbers and over 200
model numbers. (All tires are available
individually for reorder.)

ven o e Y

#EL -400-900 $499%
VCR REPAIR PARTS KIT
With this

convenient = MZSie vernerameanvs
kit you can

do most of <

your VCR St S
repair jobs . ¥ =Y
the same e
day. .

Commontyised parts for RCA, Hitachi,

Fisher, Sanyo, Lloyds, Panasonic, Sony,
Sharp, JVC, and more. Over 45 parts in all.
(All parts are available individually for
reorder.)

#EL -400-950 $89%
VCR SPRING ASSMT

A wide i

assortment yroe % :\;

of springs &), 7
used in 2 Y|

many name. -A‘f‘”'

brand VCRs

Clutch springs, 10ler springs, tension

springs, etc. 11 tension springs and 5
pressure springs.
$1 50

#E L -430-300
VCR WASHER ASSMT

A wide — @
assortment Y]
of plastic ? %t &
washers PR A
used in VGR "

clutch assémblies and idlers. 150 pieces,
splitring and regular.

#EL-430-305  §5%
—— CALL
ff;‘-‘"“ﬂ'—-’ TOLL FREE

EBP  FREECATALOG

1-800-338-0531
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————News

Thomson Consumer Electronics
introduces line of Japanese
(JEDEC/GENERIC) semiconductors

Thomson Consumer Electronics,
has announced the introduction of a
line of Japanese (JEDEC/GENERIC)
semiconductors. ‘“These devices are
genuine, original Japanese name-
brand semiconductors, not universal
or approximate substitutes,’’ said Bar-
bara McNally, manager of parts and
merchandising. ‘“We have assembled
a selection of the most commonly used
items and the most frequently called
for devices.”’

The servicer, when repairing equip-
ment, is often faced with replacing a
device imprinted with the original Ja-
panese manufacturer’s device num-
ber, but not the equipment maker’s
stock number. This causes the servicer
to take time to search the equipment
maker’s data to find the stock number.
By utilizing the Thomson line, the ser-
vicer can order the original Japanese
type number from any authorized
Thomson distributor.

Zoning info pack for dish owners,

dealers, zoning boards

The American Home Satellite Asso-
ciation has published acomplete infor-
mation package on zoning regulations
affecting dish ownership and use. The
package is designed as a resource to
help disk owners, dealers, and their at-
torneys defend the right to install and
use satellite TV receiving systems.

The information was developed in
response to widespread concern over
regulations that fail to comply with
FCC’s 1986 order pre-empting local
zoning ordinances that discriminate
against and restrict the installation of
satellite TV antennas or dishes.

The package includes issue summa-
ry, model zoning ordinance, and facts
for understanding the communica-
tions benefits and operating require-
ments of a home satellite TV receiving
system. It also highlights court deci-
sions on zoning matters.

Publication of the package is the
first step in a new AHSA effort to help
create an atmosphere of informed
awareness that will make discrimina-
tory restrictions against satellite TV in-
stallations passe.

This issue is now a Congressional
concern and the draft of the House Ca-
ble Bill approved by the Telecommuni-
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cations Committee June 27, calls for
the FCC to determine the extent to
which local zoning or other regula-
tions have hampered the development
of C-band satellite TV.

It should be cautioned that obtain-
ing a copy of the AHSA Zoning infor-
mation package should not be seenasa
substitute for the support of compe-
tent legal representation. Says Lauritz
Hellad AHSA'’s general counsel *“Cit-
ies and towns involved in such lawsuits
are almost always represented by
trained attorneys well versed in zoning
law. Homeowners who attempt self re-
presentation in such lawsuits handicap
themselves seriously and, in our view,
needlessly.”’

Monthly newsletter for
the small small business

Lynco Publications of Glenside, PA
has launched The Small Small Busi-
ness, a monthly newsletter designed to
provide management guidance for
owners and managers of small busi-
nesses.

Publisher William J. Lynott ex-
plains ‘‘In today’s economic environ-
ment, the term ‘‘small business’’ has
become almost meaningless in the bus-
iness press. Even Uncle Sam is guilty
of lost perspective in this.”’

“‘According to the Small Business
Administration, business in some in-
dustries can gross as much as $17 mil-
lion annually and still be classified as
small. Other organizations consider
$45 million as small. I don’t know
about you, but to me, that’s big busi-
ness,”’ he adds.

Lynott, who is also a management
consultant to small business, goes on
to say, ‘“As a result of this situation,
owners of truly small businesses have a
difficult time finding published man-
agement guidance that is truly relevant
to their needs. Many publications
identifying themselves with small busi-
ness actually cater to multi-million
dollar operations that have little or no
relevance to truly small business. SSB
is a publication exclusively for owners
of businesses that really are small.”

The new publication, a six-page
monthly goes out to subscribers in the
U.S. and Canada. A seven-member
panel of advisors includes an attorney,
physician, banker, CPA, psychologist,
investment counselor, and an em-
ployee relations consultant.



Business Corner

Accounting software for

the consumer-electronics
service center

By William J. Lynott

Last month we talked about the
pros and cons of computerizing the
accounting records in your small ser-
vice business. Now let’s take a look at
some of the off-the-shelf programs
available to do that job.

Accounting programs share one
major similarity with most other
classes of software for desktop com-
puters: they come in all shapes and
sizes.

Some off-the-shelf accounting
programs have attained an astonish-
ing degree of sophistication. For a
few hundred dollars, you can buy
programs in the same league as those
used on mainframe computers by the
biggest of companies. On the other
hand, for well under a hundred dol-
lars, you can buy simple programs
that still have more power than most
small service dealers will ever need.
So how do you decide?

It’s important to understand that
there are now virtually scores of ac-
counting programs available. They
come in every price range from a few
dollars to a few hundred dollars.
There are so many of them, in fact,
that it would be impossible to include
any sort of meaningful list in a brief
column such as this.

Instead, I’'m going to discuss two
of the many programs I’ve directly
worked with. One is a basic program
at the low end of the price range, the
other a full-featured double-entry ac-
counting program capable of han-
dling all but the biggest of businesses.

The first is called ‘“The Company
Books’’ (Swiedler Information Sys-
tems, 4224 Sturgeon Circle, Buford,
GA 30518. Phone: 404/932-5814).
List price $225 (Software is widely

Lynott is president of W.J. Lynott, Associates, a
management consulting firm specializing in profit-
able service management and customer satisfaction
research.

discounted. Discounts up to 40% off
list are common.)

This program is for business own-
ers who already have a substantial
business and expect it to grow. It’sa
powerful double-entry system that
will do just about anything that you
will require in an accounting program.

‘““Company Books,’’ utilizes a dis-
play screen designed to resemble the
pages of manual journals and ledg-
ers. If you're already familiar with
handwritten double-entry account-
ing, this feature will help to ease your
transition to electronic accounting.

The top half of the entry screen re-
sembles handwritten journal pages,
the lower left portion displays menus
that make it easy to work your way
through the program.

Offsetting entries, where required,
are made automatically to the proper
accounts. When an account is out of
balance, the amount needed to re-
store balance is displayed on screen.
The cash journal will record either
accrual or cash-based transactions.

This was one of the first double-
entry programs to be offered com-
plete at one price with no separate
modules to purchase. Everything you
need to begin your accounting rec-
ords is included. Accounts payable
and receivable, general ledger, and
reports. They’re all there.

The other program I want to tell
you about is called ‘‘Quicken,”” a
basic single-entry bookkeeping pro-
gram. Quicken, the best-selling of all
accounting programs, is the easiest to
use personal and small business fi-
nance program I’ve seen. While it
doesn’t have the complexity and
power of programs such as ‘“‘Com-
pany Books,’’ it is far easier to learn
and much less expensive. In fact, at
$59.95 list, Quicken may well be the
best bargain in your local software
store.

Quicken has been designed as a vis-

ual metaphor of your checkbook.
The check-writing and register screens
allow you to write checks and make
entries just as you do in your regular
checkbook. A big difference, of
course, is that Quicken does all of the
arithmetic, and it never makes a mis-
take. Quicken reports include pro-
fit/loss statements, simplified balance
sheets, and tracking of accounts re-
ceivable/payable, among others.

One of the perennial headaches in
the check-book finance is reconcilia-
tion, and Quicken has made that job
easier than ever. Just enter the closing
balance from your statement, fill in
the spaces for service charges or inter-
est earned, clear each returned check
with a single keystroke and the pro-
gram instantly lets you know whether
there is a discrepancy. If you’re out of
balance— a difficult thing to do when
you use Quicken-finding the problem
is a breeze.

But don’t be misled by Quicken’s
simple structure and ease of use. This
little program has enough flexibility to
allow you to manage some surprising-
ly elaborate reports and analyses of
your personal or small business finan-
cial activity.

If your service business requires
full-fledged double-entry bookkeep-
ing, or of you want a program to help
you determine what percentage of
your assets to invest in mutual funds,
you’ll have to look elsewhere. But if
you want to simplify your business
check-writing and record keeping,
Quicken would be a good choice .

Either program will print checks on
your printer or allow you to write them
out manually.

As I said, there are scores of other
programs on the market, each with its
own combination of advantages and
disadvantages. Whatever your deci-
sion on computerizing your account-
ing records, I hope the information
here will be of help. n
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———— lLiterature

1990 New product update

A new supplement to the Contact
East General Catalog is now available.
This important reference guide for en-
gineers, managers and technicians of-
fers a wide range of reliable, brand-
name products for testing, repairing,
and assembling electronic equipment.
Included in this update are many ana-
log/digital oscilloscopes, inspection
products, soldering/desoldering equip-
ment, temperature/humidity chart re-
corders, static protection products,
plus much more. Also included are
DMM’s and precision tools. All prod-
ucts are described in detail with speci-
fications, full color photos, and dis-
count pricing.

Circle (21) on Reply Card

Overcurrent protection and
bulletin NE 90
Overcurrent protection and the
1990 National Electrical Code, Bulle-
tin NE 90, is now available from Buss-
man Division Cooper Industries.This
is a collection of questions and an-
swers about overcurrent protection as

required by the 1990 National Electric- |

al Code. The bulletin provides the
reader with a basic understanding of
overcurrent protective devices and
their application. Pertinent sections of
the National Electrical Code are trans-
lated into simple, easy to understand
language, complemented by one-line
diagrams. Fifty-five different articles
are analyzed in 40 pages, including
charts, diagrams, and tables.

Circle (22) on Reply Card

Free catalog of electronic instruments
for rent

The 1990-91 rental catalog featuring
electronic test equipment is now avail-
able from Genstar Rental Electronics.
New equipment from many major in-
strumentation manufacturers are rep-
resented, including Hewlett Packard,
Tektronix, Intel, Fluke and others.

Product categories include analyz-
ers, meters, generators, oscilloscopes,
desktop computers and telecommuni-
cations.

Circle (23) on Reply Card

Videotape of new product line
The Eraser Company announces the
availability of new videotaped demon-

| eotape in the 11-tape series is 10 to 20

minutes in length, and each covers a
different segment on the company’s
product line. There are tapes available
on magnet wire strippers, rotary blade
strippers, cable equipment, wire test-
ers, and Glo-Ring infared heat tools.

Each product is demonstrated,
showing features, applications, and
set-ups required. The tapes clearly
show how each unit operates.

Circle (24) on Reply Card

EIA/CEG issues pamphlet on
electronic devices for special needs

EIA/CEG have made it possible
for those with disabilities to reach
beyond their limitations to live full
and productive lives. ‘‘Extend Their
Reach,’’ a pamphlet designed to pro-
vide and introduce the general public
with a introduction to electronic de-
vices is designed to assist people with
physical or sensory limitations, pro-
duced by the Assistive Devices Divi-
sion (ADD) of the Electronic Indus-
tries Association’s Consumer Elec-
tronics Group (EIA/CEG).

The pamphlet will be distributed
nationwide to concerned individuals,
physicians and groups dealing with
disability issues. ‘“The timing of the
pamphlet’s publication is extremely
important,”’ stresses Thomas Lau-
terback staff vice president of EIA/
CEG’s Communications Department
““because there is now a lot of atten-
tion focusing more and more on the
potential changes possible with the
Americans With Disabilities Act. Itis
now critical to provide the public with
accurate information about the prod-
ucts available to assist disabled indi-
viduals in the workplace,’’ he adds.

The pamphlet includes sections on
overcoming impairment of sight,
speech, hearing and mobility. It also
has a section introducing the ADD

| companies that manufacture and sell

products to overcome these limita-
tions, and other sections offer sug-
gestions on funding and how to ob-
tain further information. Single

| copies of the pamphlet may be ob-

strations of its product line. Each vid- |

tained by sending a self-addressed
business envelope (No.10) with 25-
cent stamp to:Extend Their Reach,
c/o Electronic Industries EAI/CEG,
P.O. Box 19100, Washington, D.C.
20036.
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Servicing Zenith microcomputers

Part VIIl: The floppy disk controller card

By John A. Ross

In Part VII of this series (see the Feb-
ruary 1990 issue) we discussed the
video section of the floppy control-
ler/video output card found in the
early versions of the Zenith micro-

computers. Completing the look at |

the dual-purpose card, we will now
discuss the floppy controller portion.
Primarily, we canlook at this portion
of the card as an interface between
electronic and electro-mechanical as-
semblies. The electronic sections in-

Ross is a technical writer and a microcomputer con-
sultant for Ft. Hays State University, Hays KS.

clude the system microprocessor cir-
cuitry and data bus plus the floppy
disk control circuitry. The electro-
mechanical assembly consists of the
actual floppy disk drive. One flat,
multi-wire cable physically connects
the floppy control circuitry to either
one or two floppy disk drives. Figure
1 illustrates the basic relationship of
the different sections.

Before we move into a discussion
of the actual floppy disk control cir-
cuitry, some background informa-
tion may prove beneficial for most
technicians. Specifically, an under-

standing of the operation of all in-
volved sections—the microprocessor
circuitry, the direct memory access
circuitry, the floppy disk control cir-
cuitry and the floppy disk drive—be-
comes necessary.

Back to the basics

Stepping back to the second article
of the series, you will remember that
several key signals arrive from the
microprocessor to initiate either a
floppy read or write operation. In
some ways, this operation compares
with the random-access memory
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Figure 1. The floppy disk controller circuit card is essentially an interface between electronic and electro- mechanical assemblies.
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Figure 2. This portion of the color video/floppy disk controller card contains the ICs for the floppy disk controller section of the dual-

function board.

read/write operation seen in an earli-
er article. The floppy disk controller
originates the request for direct
memory access to the DMA control-
ler on the CPU card. When the mi-
croprocessor acknowledges the re-
quest, the data transfer to or from
the magnetic media of the floppy
disk begins.

Understanding a few basics about
the disk drive operation in the Zenith
microcomputer may simplify trou-
bleshooting the entire system. Bad
disks, dirty disk drive heads or mis-
use may trigger different error mes-
sages. As with other sections of the
microcomputer, the designers pro-
vide LED diagnostic indicators for
the floppy disk control and drive sec-
tion. As the microcomputer boots
and with the autoboot configuration
switch in the off position, the DSK
indicator is the last LED to extin-
guish. The RDY indicator normally
remains lit. An autoboot switch left
in the on position will cause the mic-
roprocessor to wait for the insertion
of a floppy disk before finishing the
boot sequence.

After those instructions arrive, the
floppy disk controller executes the

seek and recalibrate commands,
monitors the drive status and con-
verts the form of the data seen during
the write or read operations. Using
input signals from the controller, the
floppy disk drive head moves to a dif-
ferent location of the magnetic flop-
py disk. Signals from the controller
determine the direction of the head
movement and whether the drive can
write to or read the disk.

Figure 2 shows the location of the
ICs found in the floppy disk control-
ler section of the dual-function
board. As the microcomputer system
goes through its power-up sequence,
the third bit (DB2) on the eight-bit
data bus goes to a digital active low
state. U321, a three-state flip-flop,
latches onto the low signal at pin 6
and sends the signal to U302, a hex
inverter. U302 inverts the digital low
signal. This inverted signal arrives at
pin 1 of U305, the floppy controller
IC, as a hard reset signal. U305 re-
mains in areset condition until a soft-
ware command changes the state of
the original data bit seen as DB2.

When the transfer of data begins,
several address bits become buffered
to the floppy controller IC. Figure 3

October 1990 Electronic Servicing & Technology

shows a diagram of the floppy con-
troller/processor and the signals
found at each pin. Pin 6 of U339, a
three-state buffer, buffers the signal
found at the Al location of the data
bus and combines the signal with an-
other signal from pin 17 of U338, the
programmable address controller.
This combined signal becomes recog-
nizable as the chip select signal found
at the floppy controller IC.

A defective programmable ad-
dress controller will cause bad card
addressing or wrong chip selection.
Pin 11 of U339, a three state buffer,
buffers the signal found at the AQ
line of the data bus. After buffering,
this signal, now seen as the register
select signal, appears as the input at
pin 5 of the floppy controller and en-
ables either the internal data or the
status register. With the register se-
lect signal, the floppy controller can
transfer its contents onto the card
data bus.

After receiving those signal inputs,
the floppy controller IC prepares to
initiate a data transfer. To initiate the
data transfer, the floppy controll:r
sends a DRQ2 or direct memory re-
quest signal from pin 14 to the direct

1
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Figure 3. This drawing of the floppy controller/processor IC displays the signals found at

each pin.

memory access processor on the
CPU card. Before the signal reaches
the DMA processor, a flip-flop seen
at U313 delays the signal for addi-
tional buffering and then relays the
signal to pin 10 of U308, a NAND
buffer. Referring to the CPU card ar-
ticle (see the September 1989 issue)
remember that direct memory access
occurs when a peripheral device,
such as the floppy disk drive, needs a
faster transfer of data than the mi-
croprocessor can provide.

Once the microprocessor recog-
nizes the request signal, it sends a di-
rect memory access acknowledge or
DACK?2 signal back to the floppy
controller. Receiving the DACK2
signal enables the internal registers of
the floppy controller. Enabling al-
lows the reading or writing of data to
the internal registers. The DACK2
signal also causes the programmable
address controller, U338, to output
the transceiver direction control or
XCVRDsignal. A digital low XCVRD
signal allows the transceiver, U348,
to transfer data from the card data
bus to microprocessor data bus.
Conversely, a high XCVRD signal al-
lows data transfer from the micro-
processor data bus to the on-board
card data bus through the trans-
ceiver. When the floppy controller
IC senses the completion of the data
transfer, an interrupt request signal,
seen as IRQ6, appears at pin 18 of the

controller. After U308 buffers the
signal, it drives the signal from pin 14
to the system backplane bus. Arriv-
ing at the microprocessor, the signal
causes the direct memory access op-
eration to stop.

Disk drives

Two internal floppy disk drives,
designated as ‘*A’’ or ‘‘B”’, can re-
side within the microcomputer. Be-
cause the floppy controller can select
only one drive at a given time, the
output of U312, a decoder, provides
the disk drive select signals. After the
microprocessor places data onto the
data bus, the signal levels of bits DBO
and DB7 determine which disk drive
to select. These signals are latched by
a flip-flop and applied as input sig-
nals for U312. U320, an OR gate, lat-
ches onto data bits DB4 and DBS,
sends the bits through an OR gate
and finally applies the combined sig-
nal as an input to pin 1 of U312. An-
other data input, seen at pin 15 of
U312, comes from latching the NOR
gating of data bits DB6 and DB7 by
U301, a NOR gate.

U321 outputs the drive select sig-
nals—DS0, DS1, DS2, DS3—through
pins 10, 12, 14, or 6 of the interface
cable. Figure 4 illustrates the pin con-
nections of the interface cable. In ad-
dition to the drive select signals,
other signals also appear at the inter-
face cable pin connections. Although
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a loose or disconnected interface ca-
ble will result in the ¢‘Disk Error:
Seek Failure” error message, a re-
versed interface cable will cause the
DSK indicator and the floppy disk
drive LED to remain lighted.

A Motor signal derived from the
outputs of U320, an OR gate, and
U301, a NOR gate, appears at pin 16
of the interface cable. If U320, U321
(a three-state flip-flop) or U301 be-
come defective, the driver motors
may appear to operate, but will not
continue to run for the full operating
period. Reading or writing of data
will occur only if the motor comes up
to full speed. A check of the motor-
signal pulse width probably will show
atime period of less than the nominal
two to three seconds. Defects with
U320, U321, or U302 (a hex inverter)
and U307 (a hex inverting buffer)
may display another similar symp-
tom. Although a technician should
always check the power-supply volt-
ages first when encountering drive
motors that will not turn, he should
also suspect the four listed ICs.

An index signal, which indicates
the beginning of the floppy disk
track, operates at pin 8 of the cable
connector. A loss of index signal,
sometimes caused by a defective
U302, will cause read-sector errors.
Several signals affect the drive-head
selection and direction during a read
or write operation. Pin 32 of the con-
nector is the point of origin of the
read/write head selection signal,
while pin 18 carries the head direc-
tion or DIR signal. Another signal,
found at pin 20, called the head step-
ping or STP signal, moves the drive
head from track to track.

Writing to the disk

A floppy disk write operation calls
for several other signals. If you look
at Figure 5, the timing of the write cy-
cle becomes evident. The floppy disk
controller converts the write data
from parallel to serial form. Again,
the interface cable connector be-
comes a logical starting point. Ap-
pearing at pin 24 of the connector,
the WRITE GATE signal tells the
floppy disk drive to accept data.
Starting as the write enable signal at
pin 25 of the floppy controller IC, the
signal is buffered by the tri-state buf-
fer and inverted to become the write
gate. If either U302 or U308 becomes
defective, the write enable signal
either drops to a low level or dis-



appears. With no write-enable sig-
nal, the floppy disk drive will not
write data to the floppy disk. Pin 8 of
U320 provides the clock frequency or
WCK signal that determines the data
transmission rate. The WCK signal
determines the rate at which data
writes to the floppy disk.

Another signal, called the
WRTDATA* orinverted Write Data
signal, shows at pin 22 of the connec-
tor. This signal is derived from the
WDA or write data output signal
found at pin 30 of the floppy disk
controller IC. After leaving the flop-
py disk controller, the signal flows to
the flip-flop, NAND gates and multi-
plexer labeled as U315, U310 and
U314. These three ICs make up the
write precompensation circuitry.
Write precompensation guarantees
the stability of the read/write heads
before writing to the disk. At times, a
phenomena called data bit shift can
occur on the floppy disk. Two input
signals at the multiplexer determine
early, nominal or late precompensa-
tion which counters the effects of bit
shift.

Problems within several areas,
aside from the write precompensa-
tion circuitry, can trigger errors with-
in the precompensation signals.
Technicians generally should suspect
the floppy disk controller, the
NAND buffer shown at U306, the os-
cillator or the 4-bit counter if the er-
rors persist. Located at U311, the 8
MHz oscillator provides timing sig-
nals to a flip-flop and the counter.
Found at U317, the 4-bit counter sets
up frequency outputs for the floppy
controller, the delay flip-flop (U313)
and the write precompensation flip-
flop located at U315.

In many cases, a user may place a
write-protect tab on a floppy disk so
that data will not be overwritten. The
DIR and STEP signals become dis-
abled during the write cycle if the
floppy disk has write protection.
This action results from a digital low
signal at pin 39 of the floppy disk
controller, which disables pins three
and six of U306. Working as a write-
protection signal for the floppy con-
troller, an output at pin 11 of U306
then goes to a digital active high
state. Almost the same sequence hap-
pens during an active read cycle.
Again, the DIR and STEP signals be-
come disabled so that the signal ac-
tion will not affect the operation of
the floppy disk drive read/write
head. Nevertheless, the signal at pin

11 of U306 goes to a digital low state
instead of the active high state seen
during the write cycle. A low state at
pin 11 tells the floppy disk controller
that the floppy disk has double-sided
media.

Reading from the disk

Looking at the read-data cycle,
you will find one other signal that re-
mains at pin 30 of the interface cable.
Data flows from the floppy disk
drive through pin 30 to the floppy
controller card. Figure 6 shows a
waveform representation of the read
datacycle. In contrast to the write cy-
cle, the floppy disk controller con-
verts the serial data to a parallel form
during the read cycle. Raw serial data
flows to U304, the data-separation
IC, and separates into either serial
clock signals or serial data signals.
After separation, the data travels on
to the on-board data bus.

Because of the separation factor,
timing becomes important during the
read cycle. A reference clock input of
4Mhz at the input of U304 activates
the IC on the leading edge of a pulse.
Asthereference clock inputs at pins 5
and 6 of the IC go to a digital low

state, the internal division ratio of
the SCLK or separated clock signal
becomes one. With the ratio at one, 4
MHz timing signals appear at pin 22
along with the read-data-window in-
put signal. Separated data, in the
form of the SEPD signal, exists as an
input at pin 23 of the floppy control-
ler IC. At this point, the data con-
verts from serial form to parallel form.

If either the data separation circuit
or the inverter malfunctions, the
drive may read erroneous data from
a known-good floppy disk. Incorrect
read-window timing may cause the
error. However, problems within
other circuitry may cause the same
symptom. A defective floppy disk
controller, RS-432 line driver or
quad flip-flop (found at U305, U308
and U309 respectively) may generate
read errors when the data enters the
system memory. Another possibility
lies within a defective DMA IC.
Moving back to the CPU card, a bad
DMA IC may induce errors into the
processing of any data.

As with other microcomputer-re-
lated technology, floppy disk drive
designs and specifications have gone
through an evolution. Early micro-
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computers introduced a short-lived
8-inch floppy disk drive. For a long
period of time,the 5¥2-inch floppy
disk drives with 360Kb of storage
memory reigned as the standard.
Graduaiiy,the 5¥2-inch standard has
begun to give way to a smaller

Figure 6. A waveform representation of the read datacycle. In con-
trast to the write cycle, the floppy disk controller converts the se-

rial data to a parallel form during the read cycle.

720Kb of storage space. With
changes in technology, the capability
of the floppy disk drive to store data
has increased dramatically. Today,
users can purchase floppy disk drives
that will read and write to 2Mbyte
floppy disks. Another size of floppy

new smaller, lap-top microcomputers.

Regardless of the changes in me-
dia, the principles behind controlling
the read/write operation of the disks
remain the same. In the next part of
this series we’ll move to the cousin of

3V-inch floppy disk that contains

disk—the 2Y4 -inch—now exists for

the floppy disk controller card—the
hard disk drive controller. |
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——— Audio Corner

Use stress tests to solve
tricky problems

By John Shepler

Some problems seem to defy trou-
bleshooting. These are ones we call
strange, tough-dog, intermittent, or
just plain impossible. In this column,
we’ll look at some examples and how
to approach them.

The toughest problems are always
those where the equipment behaves
differently on the bench than in the
customer’s home. A typical com-
plaint might be: ‘it just doesn’t
sound right.”’

You’ll never unravel the mystery
with that information. You need to
dig further to find out if this is an in-
terfacing problem between compo-
nents, or an intermittent where the
symptoms come and go.

Interfacing problems will be dis-
cussed in another column. Suffice it
to say that one component can have
drastic effects on another and the on-
ly way to see this is to have both units
in the shop and connected together.

Problems that come and go are
even more maddening. Not long ago
I dealt with a sequencing computer
that refused to access discs memory.
Unfortunately, it ran fine when I had
it on the bench with scope probes on
the suspected chip.

Learning nothing from signal
waveforms, | elected to try a little
stress testing. First, a little freeze
spray on the disc controller compo-
nents one by one. No change. Then |
bathed the entire circuit board with
the heat from a 1200 watt hair dryer.
In a few seconds, the machine started
to act up. Now for the freon spray
again. Yes, the symptoms would only
come and go when the controller chip
itself was alternately heated and
cooled. Of course it ran fine on the
bench. There was plenty of air to
keep the circuit board cool as it was
being probed. A new controller chip
solved the problem permanently.

Audio chips exhibit the same prob-
lems. Many of today’s circuits are
built on silicon dice with hundreds
and even thousands of transistors.

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

Typical examples are AM stereo
chips, modems, telephones, FM ste-
reo demodulators, and audio op-
amps. You have only limited ability
to see what is going on inside these
circuits with conventional test equip-
ment. Typical problems involve
chips that change behavior when the
temperature is higher or lower than

| ambient, leakage currents that vary

with temperature and affect external
components, changes of operation
with changes in power supply volt-
age, or circuits that intermittently cut
in and out for no apparent reason.
Many of these problems are due to

| errorsin fabrication, such as bad sili-

con or poor bonding of connections.
Other problems are overloading the
chip due to marginal designs or fail-
ure of outside components.

When faced with these tough-dog
problems, you want to introduce a
small amount of stress to encourage
the problem to recur while you are
watching. Just be careful not to over-
do it and damage circuit boards or
other parts. For that reason, I sug-
gest hair dryers over heat guns. Also,
use as little freeze spray as you can.

Another good stress test is to vary
the voltage to the unit under test. A
variable AC transformer allows you
to test at the upper limit of the AC
line voltage. Or, you can cause
“‘brown outs’’ to the lower line limit
just like the power company does.
Caution: don’t go beyond the equip-
ment’s rated operating voltage or
you might inadvertently damage the

good components.

A variable DC supply allows you
to simulate discharging batteries.
Some equipment only works right on
afairly fresh set of batteries. The cus-

| tomer needs to see and hear this low

voltage effect to understand.

Best of luck in your stress testing to
uncover tricky problems. Don’t for-
get to apply the correct signal inputs
and loads to amplifiers and other au-
dio components while you run the
tests. This is the normal operation
that provides the most stress and
thus, the greatest likelihood of prob-
lems appearing while you watch. 1
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Switching power supplies

By Robert Arso

Switching power supplies can at
first glance be confusing. This article
will help you understand these cir-
cuits and gain confidence to trouble-
shoot them.

The first circuit that we will discuss

is the CTC 133 chassis, Sams Photo- |

fact 2513, Folder 2. RCA calls this
power supply a Variable Frequency
Switching Regulator Power Supply.
As its name implies the regulation of
a raw B+ is accomplished by the
switching on and off of a primary
current through a transformer. The
rectified secondary voltage is the reg-

ulated output voltage. In this chas- |

sis the switching device is a power
MOSFET, Q100. A drive signal to

Arsois the chairman of the electronics technofogy de-
partment of Bismarck State College, Bismarck, ND.

the MOSFET is a pulse frequency |

modulated (PFM) signal whose on
time is fixed, but whose off time va-
ries depending on the load presented
to the power supply. By keeping the
on time constant and changing the
off time, the period of the signal

changes. This is equivalent to a |

change in frequency.

In this circuit, a heavy load, one
that represents a decrease in resis-
tance and an increase in load current,
increases the frequency of the PWM
drive signal to Q100. This in turn in-
creases the average on time of Q100
and increases the average primary
current in T101. The secondary volt-
age increases to a point that main-
tains the output of the regulated
131V supply constant. If the load de-
creases, represented by anincrease in
load resistance and decrease in load

current, the frequency of the PFM
drive signal will decrease and cause a
smaller average primary current to
flow. This in turn will prevent the
output of the 131V supply from ris-
ing. Figure 1, is a representation
of the PWM signal for these three
conditions.

Startup of the variable
frequency switching regulator

Refer to Figure 2 and the schema-
tic for the following. TP 423 goes low
when the set is turned on. This causes
Q400, the on/off transistor to be for-
ward biased. The LED in U101 is for-
ward biased and in turn forward bi-
ases the phototransistor in U101.
This action allows approximately
2.8V to be applied to pin 12 of U100.
This voltage is provided by zener di-
ode CR116 through R109 and the

NORMAL
LOAD
A

LIGHT
LOAD
B

HEAVY
LOAD

Figure 1.
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phototransistor. This is one of three
inputs to the shutdown latch. The se-
cond input is from a B + sensing cir-
cuit. This circuit actually monitors
the Vcc voltage at pin 7 of U100. If
the voltage is above 8.5V the shut-
down circuit receives a signal from
the B+ sense circuit that will allow
startup. At this time Vcc is less than
11 volts but more than 8.5V. Once
the circuit is operating properly
CR112 will supply a run voltage of
approximately 12 volts. This will re-
verse bias CR105, which now acts
like an open switch preventing
CR116 from supplying power to
U100. The third input to the shut-
down latch is to pin 11 of U100 from
the overcurrent sense circuit for
Q100. As long as the source current

of Q100 is within limits the voltage
drop across its source resistor, R120,
will be below a reference voltage of
1.2V. During these conditions the
regulator is allowed to operate
normally.

Let’s assume that the set is turned
on and that all of the voltages at pins
7, 11 and 12 are of the correct value
for proper operation. The output of
the shutdown latch will output two
control signals. One signal controls
the PFM amplifier and the other con-
trols the slow-start circuit. Under
normal conditions the amplifier is
enabled. This allows a PFM drive sig-
nal to be applied to the gate of Q100.
The other control signal is applied to
the slow-start circuit and enables its
operation during startup.

The function of the error amplifier

Before we take a look at the siow-
start circuit, let’s take a look at the er-
ror amplifier and see what its func-
tion is. During normal operation, the
voltage at terminals 10 and 11 of
T101 will dproduce a voltage that
when rectified by CR112 and applied
to pin 1 of U100 will not produce an
error signal. The pulse frequency
modulator continues to operate at its
present mode. Now let’s assume that
the load on the regulator increases: a
decrease in load resistance along with
an increase in load current. This
would feed back a smaller dc signal
to the error amplifier. In this situa-
tion the error amplifier would gener-
ate a control signal that would in-
crease the frequency of the PFM sig-
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R106 Y de el e g g dla loedmrestat e bl BN - peey Rosa et B
r ]
! I
| i
10 SLOW ERROR 6
S e PW fe——P  AMP |
1’ START AMP 4 ]
C114 | | Q100
! |
[T e e I
} 6.5V REF :
| I ;
11V STANDBY | |
7 | T
> B+ g SHUTDOWN L g OVER
| SENSE LATCH CURRENT HT = g1
R440 | ]
l_ _________ —_— s — — —— i >
ON/OFF  Raaq e 12 R120

1.2VREF

Figure 2.
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nal, which would increase the aver-
age conduction through Q100. The
result would be to have the primary
current of T101 increase. This would
increase the secondary voltages
which would counteract the loading
of the power supply. If the load on

the regulator were to decrease, the |

opposite action would take place.

The slow-start circuit prevents surges

When the set is first turned on, the
dc voltage fed back to the error am-
plifier from CR112 is minimal. This
would represent a very large load on
the power supply. The frequency of
the PWM signal would increase and
this would greatly increase the con-
duction rate of Q100. The slow-start
circuit prevents large current surges
during start up by disabling the error
amplifier during this time. When the
set is first turned on C114 starts to
charge through R106 to the voltage
across CR116. While the charge on
Cl114 is less than 7.5V the slow-start
circuit is enabled and the error ampli-
fieris disabled. The time constant for
C114 and R106 is long, and it takes

several hundred milliseconds before
the charge on C114 is at the required
7.5V to disable the slow-start circuit.
After the slow start circuit is disabled
the power supply is up and running.

Operation of the protection circuits
during failures

Let’slook at some possible failures
and how the protection circuits
work. One required circuit is the X-
ray protection circuit. Pins 3 and 4 of
T401, the horizontal drive trans-
former serves as the monitoring
point for this circuit. If the voltages
on the IHVT increase, the likelihood
of X-rays will increase. The IHVT
pulse is rectified by CR413 and a DC
voltage is developed across R436,
R437 voltage divider.If this voltage is
large enough, CR414 will become
forward biased, placing a relatively
high positive voltage on the base of
Q400. This voltage will cut off Q400
and shut down the power supply.
This action will kill the 131V regu-
lated supply and remove the IHVT
pulses. At this point CR414 is no
longer forward biased and the low

18 Electronic Servicing & Technology October 1990

voltage at TP423, from the tuner
turns the set on again just as though
the set is being turned on for the first
time. If the voltage on the IHVT is
still high, the power supply will cycle
on and off indicating a problem.

An overcurrent condition exists if
the source voltage of Q100 should
rise above a value that allows 1.2V to
be applied to pin 11 of U100. A con-
trol signal from the overcurrent cir-
cuit will enable the shut down latch,
which in turn will disable the PFM
amplifier. This chain of events shuts
down the set. Like the X-ray circuit,
the power supply will cycle on and
off when an overcurrent condition
exists.

The output PFM amplifier of
U100 is disabled by the shutdown
latch if the B + source at pin 7 drops
below 8.5V. This puts the set into
shutdown.

SCR switching power supplies

Another type of supply used by
RCA is the SCR switching power
supply. This discussion will concern
the CTC 136 chassis, Sams Photofact
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The collector voltage of Q101 is de-
termined by the amount of forward
bias. This is determined by the differ-
ence between the emitter and base volt-
ages. The emitter voltage is set by zener
diode CR106 and the base voltage is set
by the divider made of R112 in series
with the parallel combination of R130,
R131 and R132 in parallel with the se-
ries combination of R133 and R138.
R138 provides for adjustment of the on
time of the SCR which is determined by
the width of the pulse. The source volt-
age for the base divider is the regulated
+ 120V Let’s assume that the load in-
creases (increase in load current), this
would tend to reduce the + 120V . This
in turn would reduce the forward bias
on Q101 by reducing the base voltage,
which would increase its collector volt-
age. This would allow C110to chargeto
the threshold voltage in a shorter time.

RC time constant controls power supply ec-ion

The overall effect is to have the SCR
conduct for a longer time and maintain
a more constant ~ 120V on C11J.

Large values of beam curr2nt are
compensated for by loweriag the
+ 120V supply. Th s :s done by connect-
ing the high side >f C110 through R107
to pin 6 of T402. This point is the same
as the high side of C126, whica is the
ground return for the pulsating beam
current. As beam. current increzses, the
negative charge cnC126 increasss. This
negative voltage zcmbines with -he pos-
itive voltage at the _unction of C110and
R109. The result is to decrease tt.e effec-
tive voltage that C110 charges 0. This
now causes C110 so take a longer time
to charge to the -hreshold voltage. The
overall result is tc reduce the conduc-
tion time of the SCR and reducethe reg-
ulated + 120V dur-ng these high current
intervals.

2596, Folder 1. Refer to the schemat-
ic and Figure 3. SCR 101 acts as a
switch in series with the + 150V raw
B+ and C121 which is the regulated
filter capacitor. As the load increases
(more current drain) the average reg-
ulator current also increases. This

I

keeps the average voltage on C121 at
approximately 120V. Q103 which is
the SCR driver provides a positive
going gate pulse for SCR turn on,
while T402 (part of the HOT) pro-
vides a negative going anode pulse
for SCR turn off. Remember that an
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SCR can only be turned off by reduc-
ing its forward current to a value that
is less than its hold on current. This is
done by reducing the anode voltage
to a value that is less positive than the
cathode.

Figure 4 shows the positive SCR
gate voltage waveform, W2, and the
negative SCR turn-off pulse, W3.
The simple block diagram shows that
as C110 charges through R109 to the
collector voltage of Q101, a thres-
hold voltage is reached that will allow
Q102 to conduct. This is waveform 1
in Figure 4. Q102 is an NPN transis-
tor and will have a reduction in col-
lector voltage when it conducts. This
voltage is applied to the base of Q103
which is a PNP transistor and is turn-
ed on. This action produces an emit-
ter current in Q103 which develops a
positive voltage across R103. This is
waveform 2 in Figure 4. The SCR is
now in conduction and will charge
C121. During retrace, the turn off
winding on T402 goes negative and
turns off the SCR. At the same time,
another winding on T402 produces a
positive pulse that is applied to the
base of Q104. This drives Q104 into
saturation and it discharges C110.
Once the pulse has passed, C110
starts to charge again and the cycle
repeats itself.

The operation of the SCR switch-
ing power supply depends on the
charging characteristic of a capaci-
tor. This review of some basic con-
cepts about how the charge on a ca-
pacitor is influenced will make the
discussion of that circuit a little clear-
er. Refer to Figure S for our discus-
sion. For all practical purposes the
supply voltage for the RC combina-
tion of R1 and ClI is the collector
voltage of QI. As can be seen, the
time constant of the RC circuit is 1 se-
cond. Let us arbitrarily pick a ca-
pacitor voltage of 6.93V and see how
long it takes the capacitor to charge
to that voltage. In this case it only
takes one time constant or one se-
cond for the capacitor to charge to
6.93V, as can be seen by the lower
curve line in Figure 5, (let’s call this
voltage our threshold voltage.) Now
let’s assume that Q1’s conduction is
decreased, this produces an increase
in its collector voltage which is the
source voltage for our RC circuit. If
we now look at the upper curved line
in Figure 5 we can see that the capaci-
tor will charge to 6.93 V in less than
one time constant or less than one
second. ]



During the 1990 National Profes-
sional Electronics Conference, the
annual NESDA convention and
show, a general session was held in
which members shared with the rest
of the group their ideas for improv-
ing their service center operation.

Following are some of the ideas
that were generated during that ses-
sion.

1. Establish a pre-estimate repair
price range for each product category
at the carry-in service counter. Then,
when a product is brought in for ser-
vice, you can request an approval au-
thorization so that if the cost to re-
pair is in that range you can avoid
calling with an estimate for minor or
normal repairs.

2. Tag all incoming sets with col-
or-coded work detail tags to expedite
the technician’s repair explanations.
Establish a series of numeric codes to
make billing and estimating easier.
(Could be similar to the EIA warran-
ty codes). This system also assists the
technician in not missing routine
checks.

3. After repairing a computer, in-
stall a floppy drive protector into the
drive slot with your company logo. It
is safe and neat and an advertising re-
minder.

4. Prepare a packet of informa-
tion to give to the client when you re-
turn the repaired product. Include an
explanation of the warranty, a de-
scription of how to select a surge sup-
pressor, and a copy of the company
business card.

5. Include a detailed description of
chemicals and chemical charges with
each invoice. The individual who
suggested this provided a sample of
such a listing that came from an auto
service company. It listed about 75
unseen overhead line items such as
forms, cleaners, credit card costs,
drill bits, lubricants, cleaning towels,
and various other miscellaneous sup-

port items. The heading of this list is |

an explanation that some of these are
billed as a percentage of the labor
charge.

6. When a client is inconvenienced
because of arecall, along delay in ob-
taining parts for a repair, or any oth-
er reason, apologize and give them a
discount certificate for the next re-
pair or head cleaning. You could use
a business card with a note on the
back or a formal coupon.

7. When scheduling site calls, at-
tempt to find the time of day when
someone will be home. An attitude of
cooperation makes a positive impres-
sion.

8. Sell service contracts on re-
paired units. Keep the agreement
simple and have information avail-
able at the front counter card stands
and on outgoing units. This is a good
source of additional revenue and im-
portant to many clients who have just
spent a sum to have their product re-
paired. It also builds confidence in
the results of the service performed
because it qualifies for this warranty
extension.

9. Charge a surcharge of $15.00
forallrush jobs. Dedicate this money
to local public broadcast stations or
charities, and have the client choose
which one. Send the money in the
name of the client and request the tax
credit for the client. Much good
goodwill for alittle paperwork comes
from this.

10. Use a brown marker, or spe-
cially made touch up pen to touch up
scratched TV cabinets. The results of

this are better than it sounds.

11. After calling clients two times
letting them know that their product
is ready, send a postcard.

12. The terminology you use
makes a difference. Call it a diagnos-
tic fee, not a deposit.

13. When a client has received a
unit as a gift, or lost their paperwork,
have a statement of circumstance
made out in lieu of a bill and have it
notarized. This protects the warranty
status of the product.

14. Repair antenna rods for
brands for which it is impossible to
get replacement antennas. This can
be done by cutting off the bad anten-
na and replacing it with a rod from
another antenna by crimping it on
the original antenna base. The anten-
na rod is a hollow tube crimped into
place at its base on a hardened metal
stub. If arod is very expensive or not
available, use a heavy wire cutter and
peel the thin broken rod shell from
the hard metal crimped base. Using a
clean cut open antenna rod of a di-
ameter that will slide onto the stub,
(try a copper tube cutter and reamer
to accomplish this quickly) position
it neatly and run a crimp around the
base with the cutter’s edge. It looks
just like the original rod or other side
of the dipole and holds strongly.

15. Put your company name on
connecting cords of units used for
rentals. Microphone and antenna
and ac cords can be effective adver-
tising and identification spots. Use a
thin cylindrical sleeve with printed
ID inside.
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Switch repair

By Victor Meeldijk

If a common double pole throw
switch, or atoggle switch, breaks you
Just replace it. What do you do if it is
a front panel switch or a multi-pole
special slide switch which is too ex-
pensive to warrant the repair, or is no
longer available? Here are some re-
pair techniques you can use.

Those of you who are long time
readers of this magazine may remem-
ber the ‘“Knob Repair Nightmare’’
written by Larry Critchlow, in the
May 1987 issue, an article that gave
some suggestions for repairing knobs
that were either too expensive or im-
possible to replace. In this article,
which can be considered its compa-
nion piece, we illustrate how to repair
a custom slide switch and a front
panel switch of a VCR.

Figure 1 shows a slide switch as-
sembly used in a Canon (and Pana-
sonic) portable VCR power supply.
The switches are ganged together
such that one switch will also change
the setting of the other switch. To
replace this switch would be costly as
it is a custom part in a machine over 6
years old.

Those of you who have tried using
epoxy or other adhesives in repairs
know that they do not work well
when ashearing pressure is applied to
the joint. If this were a push/pull ap-
plication, the use of an adhesive
would probably work very well. To
provide a reinforcement to the repair
it is necessary to add a supporting
post to the switch.

To do this, drill a small hole into
the center of the switch slide assem-
bly using a variable speed drill at a
slow speed, and a #60 drill bit (see
Figure 2). Drill about ¢ of an inch
into the switch, being careful not to
drill all the way through the switch.

Me_el-dijk is Reliagilmﬁa}nimﬁsilit; Engineering
Manager Diagnostic/Retrieval Systems, Inc. Oak-
land, NJ

Figure 1. The slide switch actuatorin this portable VCR sheared off. Simply gluing itwould
resultin an unreliable repair. A stiff piece of metal between the two parts would reinforce
the repair.

Figure 2. Use avariable-speed drill with a drill bit of the appropriate size to make ashallow
hole in the slide switch assembly.
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Figure 3. A straight pin makes a good reinforcing rod.

Do the same thing with the actuator

part of the switch slide assembly. A |

straight pin, which is a stiff piece of
metal, can now be used as a support-
ing post (see Figure 3). Cut the pin us-
ing a pair of diagonal cutters, hold-
ing the upper portion of the pin so it
does not fly away. Fit the actuator

piece over the post to make sure that
the post is not too long (see Figure 4).
Remove the actuator and put an
epoxy adhesive (the two part S min-
utes kind works very well) around the
post. Fit the actuator on the post and
position it such that any flat surfaces
are properly oriented. Wipe away

Figure 4. Check that everything lines up properly bzfore applying the adhesive.
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Figure 5. The Play switch on this VCR had been pushed in so hard that the actuator switch broke off.

any excess epoxy adhesive before it |

hardens. When the epoxy hardens,
you can reassemble the unit.

Figure 5a shows the stop and play
switches of a Samsung VCR. The
Play button was pressed so hard that
it broke (the printed circuit card be-
hind the front panel also cracked and
had to have traces jumper wired).
Figure 5b shows the back side of these
switch actuators. You can see that
the actuator has completely broken

LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO $1000 A WEEK,WORKING
PART TIME FROM YOUR OWN HOME!

Secrets
Revealed!

NO Special

“Yaals or

Equipment
Needed.

THE MONEYMAKING OPPORTUNITY OF THE 1930's

IF you are able to work with common small hand
tools, and are familiar with basic electronics (i.e. able
to use voltmeter, understand DC electronics)

IF you possess average mechanical ability, and have
a VCR on which to practice and learn...then we can
teach YOU VCR maintenance and repair!

FACT: up to 90% of ALL VCR malfunctions are due
to simple MECHANICAL or ELECTRO-MECHANICAL
breakdownst!

FACT: over 77 million VCRs in use today nationwide!
Average VCR needs service or repair every 12 to 18
months!

Vigjo's 400 PAGE TRAINING MANUAL (over 500
ghotos and illustrations) and AWARD-WINNING VIDEO

RAINING TAPE reveals the SECRETS of VCR
maintenance and repalr - “real-world" information that
is NOT available elsewheret

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successtul service
operationl

FREE INFORMATION
CALL TOLL-FREE 1-800-537-0589
Or write to Viejo Publications, inc.
5329 Fountain Ave.
Dept. EST
Los Angeles, CA 90029

Circle (47) on Reply Card

off. As this is a low end, low cost
VCR it would not be cost effective to

replace the front panel. However, the |

Play button can be easily repaired.
The first step in the repair is to re-
move the two button assembly from
the panel in order to bend the play
button back into its normal position.
To do this, carefully cut around the
three heat molded fastenings with a
hobby knife, trying to remove as lit-
tle material as possible to free the
buttons. With the buttons free, bend
the play button forward until it re-
turns to a rest position similar to the
Stop button. Check around in your
junk box for a plastic part which
looks something like a chess pawn
(wide base with a small head), the

part used in this repair was a plastic
button, part of a sample package of
parts sent by a vendor.

Place the part on the back of the
Play button and mark the spot at
which the top has to be cut so the ac-
tuator length matches that of the
Stop button. Afterthe ‘“‘pawn’’ piece
has been trimmed to its length, secure
it in place on the Play button with
some epoxy adhesive (again the two
part S minute kind works very well).
The completed repair is shown in Fig-
ure 6.

The repair methods illustrated
here should demonstrate that with a
little thought, costly or impossible re-
pairs can be inexpensively done with
a minimal effort. ]

Figure 6. A plastic piece, trimmed as necessary to fit and glued in place, served as a suit-
able replacement for the broken actuator.
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SIGNAL CIRCUIT DIAGRAM (2/2)

Product safety should be considered when component replacement is
made in any area of an electronics produot. A star next to a component
symbol number designates components in which safety is of special
significance. It is recommended that only exact cataloged parts be
used for replacement of these components.

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

SIGNAL CIRCUIT DIAGRAM (2/2)

This schematic is for the use of qualified technicians only. This instru-
ment containg no user-serviccable parts.

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

Allintegrated circuits and many other semiconductors are electrostati-
cally sensitive and require special handling techniques.

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

Manulac(ums
scwem:ﬂcs

SIGNAL CIRCUIT DIAGRAM (2/2)

This schematic is for the use of qualified technicians only. This instru-
ment containg no user-serviceable parts.

symbol number designates components in which safety is of special

significance. It is recommended that only exact cataloged parts be

used for replacement of these components.

Use of substitute replacement parts that do not have the same safety

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

Allintegrated circuits and many other semiconductors are electrostati-
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characteristics as recommended in factory service information may
create shock, fire, excessive x-radiation or other hazards.
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———Books

ES&T periodically publishes reviews
on books that are particularly applic-
able to our readers. We do not have
any information other than supplied
below each review. Contact the pub-
lishing company for further ordering
and pricing details.

Basic Digital Electronics, 2nd
Edition, by Ray Ryan; TAB Books;
256 pages; $16.95 paperback; $25.95
Hardbound.

This is an easy-to-follow introduc-
tion to the fundamentals of modern
digital electronics. Digital circuits are
rapidly becoming the standard in al-
most every area of electronics today,

including such diverse applications |
as television receivers, stereos, tele- |

phones, automobiles, and of course
computers. Despite the fact that digi-
tal circuits operate at low voltages,
they are being used in an increasing
number of radio-frequency and high

power applications. The book pro-
vides a comprehensive examination
of the various types of digital circuits
and the features that each offers
without subjecting the readers to a
lot of technical jargon. For those
who are new to the digital world of
ones and zeros, this is the perfect
place to start.

The edition features new material
on EX-OR and EX-NOR logic gates,
the CMOS logic family, micropro-
cessors, parity generators and demul-
tiplexers, LCD’s and much more.

TAB Books Inc., Blue Ridge Summit, PA 17294-
0850; 800-822-8138.

Simplified Filter Design, by Irving
M. Gottlieb; TAB Books Inc., 200
pages, $16.95 paperback, $26.95
Hardcopy.

This is a great back-to-basics guide
to designing and building practical
electronic filters for engineers, tech-
nicians and hobbyists. This book re-

jects the complex and rigorous calcu-
lations that many technical personnel
associate with the field of filter de-
sign, while at the same time promot-
ing a thorough understanding of fil-
ter components and their effects on
circuit operation. Author Irving
Gottlieb demonstrates how filters
suitable to virtually any application
can be designed using simple mathe-
matics and straightforward proce-
dures. Readers learn practical tech-
niques for laying out and assembling
low pass filters bandpass filters, m-
derived filters as well as crystal and
more. Most importantly readers learn
the difference between the real-world
and ‘‘textbook’’ filters. With this
book anyone can begin producing
high-performance filters in a matter
of hours, using readily available
parts and without any specialized in-
struments.

TAB Books, Blue Ridge Summit, PA 17294-0859;
800-822-8138
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Combatting jitter in
compact disc players

By Joseph Fisher

Jitter is a fact of life in any kind of
playback device. It consists of quick
random variations of the desired sig-
nal caused by any of a number of an-
omalies in either the recording pro-
cess or the playback, or both. This
article examines the jitter meter and
related alignment techniques recom-
mended to improve the accuracy and
reliability of servicing compact disc
players.

Jitter for CD discs/players can be
defined as any spurious variation in
the absolute timing of the data bit
stream as it is recorded on to a disc or
read from the disc by the player. Jit-
ter is especially important for high
frequency signals of high amplitude
to minimize the creation of modula-
tion noise in the S/H circuits. The
magnitude of the random timing er-
ror is in terms of where and at what
time the transitions of the pits/flats

Mr. Fisher is Product Marketing Manager with
Leader Instruments Corp.

occur relative to the theoretical
model.

Theoretical model
The RF data bit stream rate asso-
ciated with CD technology is 4.3218
MHz. One clock pulse, hereafter

{ called (T), is the inverse of this fre-

quency or approximately 231ns. The
RF signal contains an additional nine
separate sine waves/bits that are de-
fined due to the physical lengths of
the pit/flat transitions. This encod-
ing scheme makes it possible to re-
cord the greatest possible amount of
data on a single disc. Frequencies
range from:

3T = 4.3218 MHz/(3x2) = 720.3
kHz to 11T =4.3218MHz/(11 x 2)
= 196.4 kHz.

Note: the clock terms in the denom-
inators are multiplied by two for a
complete sine wave. To properly read
the RF signal it is necessary to main-
tain a high degree of accuracy within
the sampling window.
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Consider the following example
where we add a jitter or atiming error
of 115ns = 0.5T to the 3T = 720.3
kHz signal and then subtract the same
115ns = 0.5T timing error from the
adjacent 4T = 540.4 kHz signal:

3T + 0.5T = 4.3218MHz/(3.5 X 2)
= 617.4 kHz 4T-0.5T = 4.3218
MHz/(3.5 x 2) = 617.4 kHz

This would lead to an erroneous
condition where 3T = 4T. Conse-
quently it is necessary to maintain jit-
ter levels within acceptable sampling
windows.

Other factors

However, in the real world there
are other additional variables to con-
tend with. Different discs exhibit dif-
ferent amounts of jitter. Test discs on
a normally functioning player will
typically exhibit SIGMA jitter levels
on the order of 15 to 20ns. Manufac-
tured discs on the other hand can
range up to 40ns and still play. Some




manufacturers have even been able
to increase the maximum time they
can put on a disc beyond the 74 min
42 sec limit set by the standard. By
varying certain parameters such as
1.6 + 0.1um track pitch and scan-
ning velocity 1.2 to 1.4m/s, up to 88
minutes has been obtained on a single
disc. Real world discs are less than
perfect, exhibiting such imperfec-
tions as pit shape variations, flatness
or wobble, track eccentricity , bire-
fringence, scratches, pin holes.

In spite of the above issues CD
players also have to maintain the pro-
per laser beam spot focus/size, cons-
tant linear velocity and optimum ser-
VO response time.

Jitter meters

Currently there are at least four
different methods for measuring jit-
ter as applied to CD players. There
seems to be a trend toward measuring
jitter on the fastest 3T bit signal
which seems to have several merits.
Additionally, there are different con-
version, weighting and display tech-
niques. Finally, depending on model,
costs vary considerably. Some manu-
facturers are starting to include jitter
specifications in their service manu-
als. If the customer who complains
that his compact discs don’t sound as
good as they did when he bought
them has played frisbee with them, it
is immediately apparent and this can
be demonstrated to the customer.

Alignment procedures

One of the first alignment proced-
ures to check is sometimes referred to
as the vertical tilt angle or Y-AXIS
adjustment. This adjustment, where
applicable, will minimize the assyme-
try of the circular laser beam spot re-
turning, through the optics, to the
photo-detect diodes thus reducing in-
ter-svmbol errors and optimizing the
signal to noise ratio of the RF signal.
This adjustment is also (depending
on the unit) sometimes further di-
vided into both tangential and radial
adjustments.

Minimum jitter is obtained within
a tilt angle window of + 0.5 degrees
from the vertical. The next adjust-
ment is the focus offset which can be
optimized for minimum jitter when
focus is within a + 0.5um window.
This distance maintains the proper

laser beam diameter, approximately
1.2 to 1.7um, on the disc’s informa-
tion layer. For most technicians this
involves evaluating the RF/eye pat-
tern of a test disc on an oscilloscope
to adjust for the highest amplitude,
most stable and clearest signal possi-
ble. Unfortunately, because of the
tolerances noted above, it is not the
most accurate method possible. Even
though the oscilloscope’s vertical
amplifiers and horizontal time base
sections are accurate, interpretation
of the complex eye pattern is an edu-
cated judgment and unfortunately
subject to errors.

Here’s an analogy to this proced-
ure as applied to atape deck. Imagine
trying to judge the quality of an ana-
log tape deck without the aid of a
wow/flutter and drift meter. This
would involve a similar test; i.e.,
viewing the tape deck’s output of a
wow/ flutter test tape on an oscillo-
scope, and making a judgment of the
fidelity or accuracy of the waveform
relative to the deck’s rated wow/flut-
ter and drift specifications. Of course
wow /flutter and drift meters and
test tapes with specified residual wow
and flutter specifications make this a
routine matter. And in this case the
measurement is a direct indication of
the quality of the tape deck’s trans-
port mechanism. Furthermore vari-
ous standards, NAB, JIS, DIN and
CCIR exist for wow and flutter for
analog tape decks. This is not the
case when it comes to jitter specifica-
tions for CD discs and players.

Currently CD players are specified
for wow and flutter. However, for
most if not all players, this seems to
me to be an almost totally useless spe-
cification. The issues are first, as far
as I am concerned, they are beyond
audibility. I will leave that judgment
to the ‘‘golden eared’’. Next, in
terms of being statistically signifi-
cant, they are beyond being meaning-
fully measured. Hopefully a stan-
dard which of fers a relevant figure of
merit of the mechanical accuracy
with which a CD player can track a
““jitter test disc’’ with a specified re-
sidual jitter level could replace wow
and flutter in the future. Realizing
that the CD player has only been with
us for a short time compared to the
tape deck this could happen in the
near future. [ |
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After the fuse blows

By Homer L. Davidson

This article was written primarily
for the beginner in electronics, the
electronics student, and those people
entering the consumer electronics
servicing business. How to begin
with a given symptom, where to start
and how to locate the defective com-
ponent are fundamentals of trouble-
shooting the TV chassis. Of course,

DaTidsc;nvis a TV servicing consultant for E;&T. e

each experienced electronic techni-
cian will have his own method, but
let’s take a look at one approach to
seven typical symptoms found in the

| TV set (Figure 1).

Sight sound and smell
Your eyes, ears and nose are the
most important tools in servicing
electronic equipment. By looking at
the TV screen, sometimes you can de-
termine what stage the defect isin. A

quick peek at burned resistors, blown
capacitors or burned marks on a fly-
back transformer helps in trouble-
shooting. You may see smoke rise
from leaky components and con-
nections.

With your ears you can isolate the
sound stages with distorted, intermit-
tent and popping sounds. You can
hear the tic-tic of a flyback trans-
former that will not start up or oper-
ate. The arcing of high voltage at the

Figure 1. Most blown fuse problems can be located with a scope and DMM.
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tripler or anode lead tells one of ex-
cessively high voltage. Arcing noises
within the chassis may point to a
poor or burning connection.

Besides sight and hearing, your
sense of smell will sometimes reveal
anoverheated or burned component.
Some experienced technicians can
tell the difference between a silicon
and germanium high voltage rectifier
by the sweet smell of arcing between
layers of germanium. You may not
see the puff of smoke from a flyback
that burns out, but in many cases you
can smell the point where the arcing
occurred.

After the fuse blows

Where does one start after the fuse
blows? Some technicians replace the
fuse, and if it opens right away again,
check for an overload in the low volt-
age power supply or horizontal cir-
cuits. Often, other circuits may cause
the fuse to blow, but most overload
problems occur in the power supply
and horizontal output circuits.
Sometimes the fuse blows as a result
of a surge on the power line or arcing
of components.

If the TV chassis operates correctly
afterreplacing the fuse, let the set run
for several days to see if it will act up.
The TV chassis may never blow the
fuse again. You may never know
what caused the fuse to blow.

Figure 2. Here the technician takes a diode resistance measurement between collector
terminal (body) and chassis ground, indicating the 0.506¢ measurement in one direction
is normal.

Symptom #1: Keeps blowing the fuse

After replacing a fuse that has
blown, check for an overloaded cir-
cuit in the low voltage power supply
and output circuits. A quick resis-
tance measurement between collec-
tor terminal of the horizontal output
transistor {(body) and chassis may
clear the horizontal circuits of suspi-

cion. Resistance measurements of
less than 10092 may indicate a leaky
output transistor of damper diode. A
normal diode test between collector
and chassis indicates resistance in on-
ly one direction (Figure 2).

Some technicians will check the
low voltage diodes, filter capacitor
and regulator in that order. A low re-

KICKS OUT

LEAKY

Y

2.7Q

1000.F

25W 2W

OPEN

R526
1500
25W

i

Q502 REG

Q500
REG. DRIVER

Figure 3. The circuit breaker of this set kicked out every time it was turned on. The problem was found to be a leaky output transistor
(Q402), a leaky diode and an open 5.10hm resistor.
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Figure 4.In this Montgomery Ward GSK 12981B portable TV, replacement of leaky Q602 and open R613 solved the problem.

sistance measurement in one direc-
tion across each silicon diode is nor-
mal. A low resistance measurement
in both directions suggests a leaky di-
ode. When you take a resistance
reading across a capacitor, the meter
needle should start high and slowly
recede.

If the fuses protecting the horizon-
tal circuits or isolation resistor are
also open, suspect trouble in the hori-
zontal output circuits. In a Philco
E25-7 chassis, CB500 would kick out
when the set was turned on. As a first
step, R524, 5.19, leaky SC504 and
Q402 were replaced (Figure 3). To
prevent damage to Q402 after re-
placement, I powered the set through
a variable isolation transformer and
slowly raised the voltage while moni-

toring the waveform at the collector
of Q402 and voltage at collector of
Q502 regulator. Everything was now
fine. No doubt the original problem
was caused when the horizontal out-
put transistor shorted taking out
R524.

Symptom #2: No sound, no picture,
no raster

As in the case previously dis-
cussed, this symptom points toward
the low voltage power supply or hori-
zontal circuit. Often, no raster indi-
cates the absence of high voltage.
The no-sound symptom reinforced
this theory because the horizontal
circuits must function before there
will be any sound. So, we check the
low voltage source applied to the hor-

T701
FLYBACK

470

# 56V SOURCE

Figure 5. Replacing Y936, R923,Q601,and Q603 cured the symptom of the appearance
of a horizontal white line followed by chassis shut down.
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izontal circuits. The defective hori-
zontal output transistor may open
the fuse or cause the low voltage cir-
cuits to malfunction. A quick wave-
form check on base and collector ter-
minals of the horizontal output tran-
sistor will indicate if horizontal oscil-
lator and output circuits are
functioning.

After locating and replacing a
leaky horizontal output transistor
(2SD870) in a Montgomery Wards
6SK12981B chassis, the set was still
dead (Figure 4). The input waveform
on Q602 did not look right but was
there with no output waveform to the
flyback transformer. A quick voltage
measurement at the collector termin-
al indicated higher voltage than nor-
mal (125V).

Usually, low voltage of 70V or less
on the collector indicates the absence
of drive voltage, a leaky output tran-
sistor or poor power supply source.
By removing Q602, the voltage will
increase. Here the collector voltage
was high after replacing the horizon-
tal output transistor. R613, 0.27Q in
the cathode circuit was opened with a
leaky Q602. Most TV chassis do not
have an emitter resistor in the hori-
zontal output transistor circuit. Re-
placement of this faulty resistor re-
turned the set to service.

Symptom #3: A tic-tic noise
When you hear a tic-tic noise from
the flyback transformer, suspect a
defective flyback, an overloaded fly-




back, insufficient horizontal output
drive pulse or overloaded derived se-
condary circuits of the horizontal
output transformer. Often you’ll
hear arush, as the high voltage comes
up and then the set shuts down with
only a tic-tic noise. The fuse may
blow with a damaged horizontal out-
put transistor. But the singing or
noisy flyback may be the result of
loose particles or transformer core
assembly.

First determine if the x-ray circui-
try is shutting down the set as a result
of excessive high voltage or if some
component is causing the chassis to
shut down. Plug the set into a vari-
ableisolationtransformer and slowly
bring up the line voltage. Monitor the
waveform at the collector terminal of
the horizontal output transistor.
Measure the voltage at the B+
source and check the high voltage
with an HV meter at the anode of the
CRT.

If the chassis shuts down before
the line voltage reaches 80Vac, sus-
pect a defective horizontal output
circuit, or an overloaded secondary
of the flyback transformer. The hori-
zontal output transistor will become
hot and its collector voltage will be
lower than normal in the case of a
leaky flyback transformer or over-
loaded derived secondary voltage.

When the chassis shuts down be-
fore normal ac voltage is applied and
the HV at the picture tube is exces-
sive, check the horizontal output
transistor and circuits. High voltage
shut down may be occurring as a re-
sult of a defective x-ray protection
circuit. Note the high voltage read-
ing. If it’s within the manufacturer’s
specification, remove or disable the
high voltage protection circuit and
raise the transformer voltage once
again. If the chassis does not shut
down at the noted HV measurement,
suspect a defective x-ray protection
circuit.

When the flyback is defective, it
may cause the horizontal output
transformer to become very hot, be-
come leaky and blow the fuse. When
you’re operating the set at reduced
line voltage, and there’s no signal at
the HOT collector terminal even
though the drive waveform is nor-
mal, suspect a leaky flyback. Often,
when the flyback secondary is over-
loaded, some type of waveform can
nevertheless be seen at the horizontal
output transistor. If the symptoms
are ambiguous, if the flyback is de-

BEFLECTIQN IC WITH
QTRERIREUITSIN

Figure 6. The defective deflection IC in the J.C. Penny 685-2084 portable was caused by a
leaky IC on the secondary scan-derived voltage source.

fective, tapping it with a screwdriver
handle may cause it to arc and blow
the fuse.

Symptom #4: On for seconds—
then shutdown
When the TV chassis comes on for
a short time and then shuts down,
some component is breaking down
after operating. It’s possible for the

HV and horizontal circuits to come
up, be on for several seconds and
then shut down. A damaged horizon-
tal output transistor may cause the
fuse to blow. After replacing the fuse
and transistor, connect the ac cord to
the variable isolation transformer.
You may hear a tic-tic noise from the
transformer.

Slowly advance the ac voltage

470

| 122v
3
1C501
T444
FLYBACK
S
16.5V
AN 44—
R225 R408
47Q + 1Q

Figure 7. Low voltage on the voltage supply pin of IC501 indicated the deflection IC was leaky.
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Figure 8. Always use a variable isolation transformer to slowly increase line voltage to
prevent destroying another fuse and output transistor.

while monitoring the B+ voltage,
scope horizontal output transistor
and anode voltage. Note the B+
voltage when the set shuts down. Feel
the horizontal transistor after shut
down. When a few seconds elapse be-
fore shut down, one of the scan-de-
rived supply circuits may be loading
down the flyback transformer.
Sometimes a leaky low-voltage recti-
fier, module or tripler may be the
cause of the overloading.

Check each diode of the scan-de-
rived voltages on the secondary of
the horizontal output transformer
for leakage. Notice if an isolation re-
sistor is burned or open. In an RCA
CTC85 chassis the shutdown was
caused by a shorted vertical module.

Symptom #5: White line
then shutdown
Sometimes the raster gives you a
clue as to which stage is causing shut

down. In one TV set, a horizontal
white line appeared across the screen
before chassis shut down. When this
symptom occurs, go directly to the
vertical circuits and check for leaky
components causing the overloaded
condition.

The schematic of a J.C. Penny
2505 portable that exhibited this
symptom showed that the vertical
circuits were powered with a + 128V
and 56V voltage source (Figure 5).
The 128V source comes from the
switching power supply and the 56V
source from the secondary voltage of
the horizontal output transformer
(T701).

A quick voltage check of Q601 and
Q603 indicated low collector voltage.
The 128V source was normal at Y930.
Of course, the 56V source was dead
since the horizontal output trans-
former was shut down. A check of
components in this area of the set re-
vealed that Y936 was shorted and
R933 was burned. Replacing both
Y936 and R933 did not entirely solve
the problem. Further checking show-
ed that Q601 had a dead short from
emitter to cathode, and although
Q603 tested normal, I replaced both
Q601 and Q603. This completed the
repair.

Symptom #6: Blown fuse - dead

In checking into the cause of a
blown fuse in a J.C. Penny 685-2083
portable, I found that the a horizon-
tal output transistor was shorted be-

B+
150V

Ta02
HORIZONTAL FLYBACK
Q401 OUTPUT TRANSFORMER
HORIZONTAL Q402
DRIVER
T401
ca23
R418
= 0.39Q
R426 poon
9.1K -
OPEN = B+
120V

Figure 9. Afterreplacing leaky horizontal output transistor (Q402) the chassis would not start up since R426 was found open in collector

circuit of Q401
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tween collector and chassis (Figure
6). Even after both fuse and chassis
were replaced, the chassis would shut
down. To prevent further damage to
the horizontal output transistor, I
powered the set with a variable isola-
tion transformer and slowly raised
the power line voltage.

When 80Vac was reached, the chas-
sis would shut down. I turned the set
off, lowered the transformer voltage,
turned the set on and raised the volt-
age to 70Vac. I made voltage mea-
surements and checked waveforms at
the horizontal output transistor. The
horizontal waveforms were quite
close to those shown on the schemat-
ic considering the reduced ac voltage.
Since the high voltage was fairly nor-
mal, the horizontal circuits were
eliminated from suspicion.

The secondary voltages of the fly-
back transformer were normal ex-
cept the 16.5V source feeding 1C501
(Figure 7). The voltage on pin 3 was
2.6V and should be at least 12V. Al-
though the power line voltage was
not up to normal, IC501 was sus-

pected of leakage. The resistance
from pin 3 to chassis ground was
62). When I disconnected pin 3 from
the pc board the voltage raised up to
10.7V. A replacement for IC501
solved the chassis shut down problem.

Symptom #7: Keeps destroying

horizontal output transistors

Not only is it expensive, but quite
time consuming when the main fuse
blows and the horizontal output
transistor is repeatedly destroyed.
Whenever you have replaced the or-
iginal horizontal output transistor
and fusein a defective TV set, always
use a variable line voltage isolation
transformer to slowly bring up the
power line voltage. Monitor the hori-
zontal output transistor output pulse
with a scope, measure the anode volt-
age with a high-voltage meter and
monitor the B+ source with a volt-
meter (Figure 8).

Q402 and line fuse were defective
inan RCA CTC117 chassis. The only
thing this set did was make a tic-tic
noise. After Q402 was replaced the

chassis would not start up and the
horizontal output transistors began
to warm up at 70Vac (Figure 9). The
horizontal driver transistor (Q401)
had no collector voltage. After I had
taken several voltage checks, I found
R426 to be open.

Since the 9.1K, 150V supply resis-
tor was open, no collector voltage
was applied to Q401. With no pulse
waveform at Q402, the transistor
eventually became hot, shorted out
and blew the main SA fuse.

Conclusion

The variable isolation transformer
may be quite effective in trouble-
shooting the popular ac/dc chassis,
but is of no use in TV chassis with
switched mode (SMPS) or variable
frequency switching power supply
(VIPUR). Just learning how to re-
pair the low voltage power supply
and horizontal circuits covers 85% of
troubles in the TV chassis. Try to iso-
late the area in which the problem oc-
curred using symptom analysis be-
fore working on the chassis. [ |
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What do you know about electronics?

Resonance-continued

By Sam Wilson

The subject of resonance can get
heavy in math. Technicians are often
interested in the ‘‘bottom line.”’ That
is unfortunate because the math can
be a great help in understanding what
is actually happening in a circuit.

Be that as it may, I’ve cut math to
the bone in this series on resonance.
You can jump over the math and
concentrate on key sentences if you
really want to. Or, you can put your
mind to work. Do it your way, but re-
member, math is not your enemy.

In this issue we will continue to
look at series and parallel resonance.
Some unusual features of these arti-
cles will be emphasized. This subject
was suggested by Frank Grabiec of
Phoenix, Arizona.

In the previous issue there were
some important definitions and con-
cepts. They are summarized here.

The equation for the resonant fre-
quency (f;) of a series-tuned circuit is
obtained by setting voltages across L
and C equal. So, IX| = IXc.

The equation obtained is f;

=Y/ LC.
There is no resistance in the equation
for series resonance. Therefore,
resistance is not a factor in determin-
ing the series-resonant frequency.
Saying it another way, varying R in
the circuit of Figure 1 will not affect
the resonant frequency.

In a simple parallel-resonant cir-
cuit, that is one with no resistance,
the equation for the resonant fre-
quency is obtained by setting the cur-
rents in the L and C branches equal.

V/XL = V/X¢
If you solve this equation you get the
same equation as for series resonance:
f. = Vawy/LC

When there are resistances in ei-
ther or both branches, as shown in
Figure 2, the same basic procedure is
used for writing the equation for re-
sonance. However, the branches now

Wilson is the electronics theory consultant for ES&T
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Figure 1.

have impedance rather than just
reactance.

V/Z, = V/Zc¢

where Z; = the impedance of the in-
ductive branch and Zc = is the
impedance of the capacitive branch.
The equal voltages cancel, and the re-
ciprocals of impedance (1/Z) are set
equal. Admittance (Y) is the recipro-
cal of impedance. So, Y, = Y¢.

When this equation is solved for f,:

f, = [VaryLC][V(CR2-L)/
(CRZ-1)]

Changing the resonant frequency

The presence of Ry and R¢ in the
equation for parallel resonance
shows that f, in a parallel-tuned cir-
cuit can be varied by making either or
both of those resistances variable as
shown in Figure 3!

When L = CR there is no reso-
nant frequency (f, = 0). When L =
CRC the resonant frequency is not
defined.

When CR; — L = CR¢ —L the
effect of R and R¢ on f; can be dis-
regarded. Saying that another way, if
the resistances in the branches are
equal the equation is the same as for
series resonance.

Knowing these things will help you
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Figure 2.

to get 100% on the quiz for Test Your
Electronics Knowledge in this issue.

Voltages in series resonant circuits

It is very important to know the re-
lationship between voltages and cur-
rents in resonant circuits. The meter
you save could be your own!

Consider the circuit of Figure 4.
The component values, frequency
and voltage are given in the illustra-
tion. Using X, = 2xfL and X¢ =
1L nfC, the following values are ob-
tained:

X, = 6280
Xc = 6280

The reactance values cancel, so,
the generator sees only 2} resistance.
The generator currentis I = V/R =
5/2 = 2.5A.

That current flows in all parts of
the series circuit, so, the voltages
across L and C can be calculated.

Voltage across L = V| = IX| =
2.5 x 628 so Vi = 1570 volts!

Voltage across C = V¢ = [X¢ =
2.5 X 62850 V¢ = 1570 volts!

Is it possible that these voltages
can occur in a circuit that has only a
SV ac generator? The answer is a def-
inite Yes!

It is not a good idea to try to mea-
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sure voltages across the reactive com-
ponents in a series-resonant circuit!
Keep in mind the fact that the ac gen-
erator may actually be a vacuum
tube, transistor, or FET amplifier. It
i a common practice to represent
those circuits with an ac generator as
shown in Figure 4.

Currents in parallel-resonant circuits

In a simple no-resistance parallel
circuit the generator current is mini-
mum. However, there are circulating
currents flowing back and forth
within the parallel LC circuit. Those
circulating currents are sometimes
called flywheel currents. This condi-
tion is shown in Figure 5. At certain
times the voltage across the capacitor
will be maximum, and at other times
the voltage across the inductor will be
maximum.

Consider the instant when the volt-
age across the inductor is maximum
and the voltage across the capacitor
is zero volts. There is no opposition
offered by the capacitor to a charging
current.

So, the voltage across the inductor
is for all practical purposes, across a
short circuit. That results in a very
high current! As the capacitor charges,
its opposition to the charging current
increases and the current decreases.

At the instant the voltage across
the capacitor is maximum there is no
current flowing through the induc-
tor. The only opposition to current as
seen by the voltage across the capaci-
tor is the resistance of the wire in the
inductor. It is nearly a short circuit.
At that instant the current supplied
by the capacitor voltage is very high.

As soon as the capacitor starts to
discharge the counter voltage across
the inductor opposes the current.
But, for a moment the current can be
very high.

The overall result is that the cur-

I
|
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rents within the parallel-resonant cir-
cuit can be very high even though the
current supplied by the generator is a
low value.

The next time I discuss this subject
I will show some curves that help to
further explain the voltages and cur-
rents in series-and parallel resonant
circuit. That will be in the issue after
the next one.

I’'m not going to say stay tuned.
That would be too corny for such a
high-level discussion.

Merchandising moxie

You need to keep a watchful eye
open for new selling techniques. The
reason is not that you want to use
them. What you want to do is protect
yourself from them.

Two years ago I received a form
letter from a large company saying
that a free flashlight had been re-
served for Sam Wilson- a ‘‘preferred
customer.’’ I need another flashlight
like a moose needs a bathing cap, but
the price was right. So, I went after
mine. They even put the necessary D
cells in it!

This week the flashlight merged to

LOW GENERATOR
CURRENT
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CIRCULATING

CURRENT

L =X 1 HENRY*

2,533 4F°

( 15100Hz
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"MEASURED VALUES

Figure 4.

Figure 5.

the surface when I was digging down
to layer three in my office. I decided
it would be a good time to replace the
cells even though I have never used it.

It needs five cells. However, there
is no place in town that sells then in
any way except in pairs. You have to
buy six, then, try to figure out what
to do with the extra one you had to
buy that you didn’t need. Now, that
is the way to sell dry cells: sell the cus-
tomer a dry cell that isn’t needed!

Before buying the six dry cells I de-
cided to find a good use for the sixth
(extra one).

I worried over that problem for a
week. | looked through books of
‘‘one-night projects’’ which require
one cell. I dug out all of the maga-
zines [ have been saving for years and
searched the pages for a one-cell
project. I made long-distance calls to
people who are in the know about
such projects. I visited many stores
looking for some kind of gadget that
required one dry cell. I hated the idea
that I had been taken in with this trick.

After a week of this, Norma
couldn’t stand it any more. ‘‘If you
had just asked me, I could have solved
this problem a week ago.”

“0.K.” I replied, ‘“‘let’s see how
you solve it.”’

She gave the flashlight away. W
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10 steps to prevent
equipment failure

By John Shepler

Equipment doesn’t have to fail.
There is no reason that electronic
equipment, with no moving parts,
should suddenly and inexplicably
stop working. Why, thendo we get so
many irate service calls on equipment
that should still be operating?

Thereason for electronic problems
are seldom related to parts wearing
out. The causes are usually built into
the product or the result of stress.
Yes, amplifiers and computers are
victims of stress just like you and I.

The keys to keeping electronic
equipment up and running are elimi-
nating built-in problems and pre-
venting stress induced failures. This
article offers 10 steps you and your
customers can take to keep electronic
equipment operating reliably.

] Burn in before use

Electronic components have a {ail-
ure pattern that looks like the cross
section of a bath tub. It is even called
the “‘bath tub’’ curve.

Most failures occur right away.
They are due to some defect in manu-
facturing that will become apparent
within hours. After this ‘‘infant mor-
ality’’ period, the failure rate de-
creases to a low level and stays there
for years. When age or normal envi-
ronmental factors begin to take their
toll, the failure rate rises rapidly to
100%.

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

The best way to weed out unreli-
able equipment is to run it for a
while. Power the equipment and let it
idle a few days in the shop before de-
livery. Better yet, apply a normal
load and operate for 24 or 48 hours.

This is called ‘‘burn-in.”” Some
manufacturers burn-in expensive
products themselves. Most consumer
equipment, however, goes straight
from the production line to the ship-
ping dock. You can do the burn-in
and catch the marginal units before
they ever have a chance to disappoint
your customer.

Maintain a constant tempera-
ture environment

The baking sun of summer and icy
blasts of winter take a harsh toll on
streets and buildings. Electronic
equipment is stressed by less severe
temperature fluctuations.

It is not only temperature extremes
that damage. The periodic cycling
between hot and cold causes compo-
nents, connectors, and circuit boards
to expand and contract. This con-
stant flexing can result in the weaker
joints giving out. It’s like bending a
piece of sheet metal back and forth.
Eventually, it snaps. Marginal solder
joints and internal component bonds
also will snap.

The best environment is one that
maintains a constant temperature,
with no drafts or rapid changes.
True, car radios take a continuous
beating and generally outlast the car.
They are designed to. Personal com-
puters and VCR’s aren’t.

Encourage your customers to be
sensitive to the environment the
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equipment operates in. Give the
equipment an hour or so to stabilize
when it is transported through large
temperature changes.

3 Reduce heat buildup

Heat is the enemy of electronic
components. The life of any part will
be reduced by elevated temperatures.
Electroylic capacitors and power
transistors are especially vulnerable.

Electronic products are designed
to cool themselves by convection or
with a small fan. Most products de-
pend on convection currents through
the cabinet or across the heat sinks.
You can bet that these products were
tested on an open bench with plenty
of breathing room.

Now, consider how the equipment
is installed. It may be stacked on top
of other heat producing components
or shoved against a wall. The cooling
air currents can’t get near the hot
spots. The circuit board parts will
run hotter than expected due to lack
of cooling.

The problem with heat is that it
does its damage gradually. A com-
puter that should run ten years,
without a glitch fails within a year.
The capacitors in a stereo amplifier
dry out from baking and the frequen-
cy response changes.

The best approach is to run the
equipment as it was intended. The
case should sit unobstructed with air
flow all around.

The next best idea is to install a
small fan or blower to increase the air
flow. Moving air is an excellent cool-
er of components. You don’t need



much movement to get results. A
small quiet fan, such as a ‘“‘Muffin’’
fan, may be all that is needed to in-
crease the reliability of the equip-
ment 2 times, 3 times or even ten
times.

age gets above the breakdown point,
the transistors, and chips self-de-
struct. In a fraction of a second,
thousands of dollars worth of elec-
tronics is damaged beyond repair.
Expensive electronics should be
protected. The better power line pro-

tectors use a combination of induc-
tive/capacitive filtering and MOV
(metal oxide varistor) voltage clamps.

The MOV is a semiconductor that
switches rapidly from high to low im-
pedance when its threshold voltage is
exceeded. Since the spikes are only

4 Reduce dirt buildup
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microseconds to milliseconds in dur-
ation, the MOV absorbs them like a
sponge. You can buy large MOV’s in
NEMA boxes for installation at the
service entrance. For most applica-
tions, surge protectors at the equip-
ment will work fine.

Other lines running to the equip-
ment also should be protected. This
includes telephone lines to modems,
faxes and point of sale terminals. An-
tennas to communication equipment
should have a grounded lightning ar-
restor in-line.

The ultimate protection is to iso-
late the equipment completely. It
makes sense to unplug expensive
home computers during thunder-
storms. This is especially important
in rural areas where there are long
overhead power lines and few loads
to absorb the lightning strikes. Even
shutting off the most sensitive equip-
ment during a storm will offer con-
siderable protection.

6

It is best to avoid surfaces that are
vibrating from out of balance fans,
motors, or other reasons. Vibration
makes tight mechanical assemblies
loose. Screws and nuts work loose.
Circuit boards work out of their
sockets. Plugs and jacks come apart.
Small parts work loose and fall into
fan blades.

Feel the surface before setting the
equipment there. If you can’t avoid
the vibration, then isolate the equip-
ment. Rubber feet or a rubber pad
will help.

Consider isolating the source of
the vibration. Maybe rubber mounts
on a power transformer or blower
will reduce the vibration to all the
equipment on your shelf.

If you are forced to accept some vi-
bration, then periodically check the
equipment to make sure circuit
boards are still seated firmly and fas-
teners are tight.

Shock can be worse than vibra-
tion. Keep equipment out of loca-
tions that are always hit by doors or
people. Just setting back the equip-

Isolate equipment from
vibration

| ment back farther on a shelf might be

8

adequate protection.

7 Maintain mechanical parts
that wear

Electronic equipment isn’t com-
pletely electronic. Electromechanical
switches need cleaning from time to
time. Motors may need lubrication,
though the small ones are generally
sealed. Printers and electronic type-
writers have moving carriages that
can jam or get dirty. Print heads clog
with dirt or ink.

Most mechanical maintenance is
nothing more than inspection, clean-
ing, and occasionally lubrication.
The key is to look. You can see the
dirt building up long before the
mechanism jams.

One good course of action is to fol-
low the manufacturer’s recommend-
ed maintenance plan. It is easy to
skip maintenance when the equip-
ment is new or running smoothly.
Eventually, lack of maintenance will
result in problems. Takeactiontoday
to prevent failure tomorrow.

Control humidity and
condensation

Few things electronic like water.
Moisture gums up mechanical assem-
blies. It provides a current path in
high impedance circuits. Water also
carries acids and other pollutants
that slowly destroy equipment.

Most locations where people enjoy
working are also ok for electronic
equipment. A dehumidifier helps in
basement locations where humidity
collects.

Condensation occurs in very hu-
mid atmospheres. It also occurs
while  transporting  equipment
through temperature extremes. In
winter, a cold VCR will collect mois-
ture when brought from outside into
a dry room. Some sensitive devices,
like VCR’s have condensation detec-
tors built-in. Though, it’s best to play
it safe. Wait a half hour to an hour
before powering equipment that has
undergone a big temperature change.
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9 Inspect periodically

As mentioned previously, you have
to look to find problems as they are
developing. This is especially impor-
tant for components like amplifiers
that have no regularly scheduled
maintenance. Be sure that power
cords are seated tightly and other
plugs and jacks are firmly in place.
Check for dust buildup. Check for
moisture problems like condensation
or mildew. Make sure the heating
and cooling systems are still func-
tioning in back rooms full of equip-
ment.

Many problems can be stopped be-
fore they cause real damage, if only
someone takes the time to look.

Operate within
specifications

It is tempting to push a few extra
watts from an amplifier or drive a
printer a few thousand copies past
the recommended monthly level. In
the short term you get away with this.
In the long term, you pay for repair
or replacement.

Input and output specifications
are often violated unknowingly.
Amps that drive lower than specified
impedances may sound ok, but they
work harder and generate more heat.
The same is true of overloaded com-
puter buses, motors, power supplies,
and even some test equipment. If you
want reliability, observe the manu-
facturer’s specs.

A plan of action

Take these 10 simple steps and you
will extend the life of your electronic
equipment. The customer must be a
partner in this process, because once
the equipment leaves your shop, it is
out of your hands. Out of your
hands, until it fails again.

When a customer has persistent
problems or failures in normally reli-
able equipment, take a minute and
review these 10 steps together. Often,
a simple precaution or change of en-
vironment will convert a trouble-
some component into a trouble-free
component.



—— Video Corner

Diagnosing servo problems

By the ES&T staff

In order for a VCR to reproduce
the 6MHz range of frequencies need-
ed to produce a picture on a TV
screen, it’s necessary that the tape be
pulled past the video head drum at a
precise speed while the video head
drum spins at a precise speed. In ad-
dition, in order for the video heads to
correctly record the video tracks in
the recording process, or to properly
track the video tracks in the playback
process, the position and speed of the
tape relative to the video heads must
be precisely controlled.

This relationship of tape to video
heads is maintained by the VCR ser-
vos: drum and capstan, controlled by
signals that are generated by compo-
nents inthe VCR and/or recorded on
the tape along with the video signal.
When one or both of these servos
malfunctions, the picture and/or
sound will be degraded.

Certain symptoms that can be ob-
served during playback of a VCR
point directly to the servos. Other
symptoms suggest that the problem is
anything but a servo problem. Still
other symptoms are ambiguous; the
problem might be caused by a servo,
or it might not. This article consists
of a list of the symptoms in each
category.

Symptoms that are likely caused by
servo problems

1. Linear audio at wrong speed or
changing pitch: Problems that affect
the tape speed affect linear audio.
The most likely cause of problems of
this nature is a bad capstan servo. If
thisis not the case, the next most like-
ly cause is mechanical tape transport
problems that have to do with hold-
back or takeup tension.

This article is based in part on the article *“‘How to ser-
vice VCR servos’’ which appeared in Issue #150,
May/JEnc, of the Sencore News,

2. Picture alternates between snow
and clear: This symptom is asign that
the video heads are not staying lock-
ed to the video signal recorded on the
tape. The periods of snow show that
the heads are 180 degrees out of
phase with the signal on the tape part
of the time. This symptom could be
caused by either a drum or a capstan
servo error. If the audio on the test
tape is bad, it’s the capstan servo. If
the audio is good, the tape speed is
correct and the problem must be with
the drum servo.

3. Noise bar passing through picture:

| This problem will only occur at slow-
| er tape speeds, but it is similar to the

previous symptom. Because at the
slower tape speeds each recorded
stripe of video overlaps adjacent vid-
eo stripes the picture does not drop
out completely when the heads are
out of lock with the recorded signals.

4. Picture noisy, tracking control
has no effect: A constantly noisy pic-
ture alone does not indicate a servo
problem. However, if adjusting the
tracking control through its full
range results in no change, this points
to a servo problem. If this happens,
the servo’s tracking adjust circuits
are probably at fault.

Probably not caused
by servo problems
1. Picture always snowy: If the noise
affects the entire screen, the most
likely causes are a bad video head, a
noisy video stage, or the head disk is
mounted backwards on the drum
(causing the A head to follow the B
track, and vice versa).

2. Noise bar at fixed location: If a
noise bar stays in a fixed location, the
servos are doing their job of keeping
the relationship of tape tracks and

| video heads in synchronization. Ad-

justment of the tracking control
should result in a change in the posi-
tion or the appearance of the noise. If
the tracking control has no effect,
you should troubleshoot the tracking
circuits. Since the noise stays at the
same place, you know that the prob-
lem is synchronized to the heads.
Probable causes are dirt on the head
drum, a bad rotary transformer,
poor mechanical tape-path align-
ment, or a bad head selection relay.

3. Horizontal line: A thin black or
white line running across the screen is
a sign that the tape is scratched.
Check for an object in the tape path,
or for a damaged tape guide or roller.
Once a tape is scratched, it will al-
ways show the line, even after the
problemis corrected. The VCR being
diagnosed might not have been the
one that caused the problem. The
scratch could have been caused by a
different deck before it was played
on the VCR that is suspected.

4. Luminance ok, color affected: A
good black and white signal is evi-
dence that the servos are working,
even if there is no color or color is in-
termittent. To troubleshoot this
symptom, decrease the color level
control on the TV receiver or moni-
tor to observe the luminance signal
without confusion from the color.
Problems related to color are prob-
ably in the color circuits or caused by
a weak color signal coming from the
video heads.

S. Picture changing in brightness: If
this only happens on copies of pre-re-
corded tapes, it is probably because
of copy protection. The most com-
mon form of copy protection causes
the brightness of copies made from
the original to have extreme bright-
ness fluctuations or intermittent loss
of sync. |
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Test your electronics knowledge

By Sam Wilson

1. Is the following statement cor-
rect? A series RLC circuit is resonant
when X| = X.

A. Correct
B. Not Correct

2. The resonant frequency of a series-
resonant circuit can be changed by
changing the circuit resistance.

A. Correct
B. Not Correct

3. Thereciprocal of impedance [1/Z]}
is

A. Reluctance
B. Admittance

Wilson is the electronics theory consultant for ES&T.

4. You know that the reciprocal of
resistance is conductance. The reci-
procal of reactance is

5. Which of the following RLC cir-
cuits may not have a resonant fre-
quency?

MOVING?

If you're planning a move in
the near future, don't risk
missing an issue of Elec-
tronic Servicing &
Technology. Please give us
6-8 weeks notice if you're
planning on changing your
address. Just write in your
new address below and mail
this coupon, WITH YOUR
SUBSCRIPTION MAILING
LABEL, to:

Servicng & Technology

Subscriber Services
76 N. Broadway
Hicksville, NY 11801

Name _
Address
City

State

Zip

(A)

NEGATIVE SUPPLY
VOLTAGE

§ %

(B)

6. What is the lowest possible radix
of 11090?

7. Which transistor configuration
has a low input impedance and a high
output impedance?

8. In the circuit of Figure 1, varying
the resistance of R

©
\L®
JI

52 Electronic Servicing & Technology October 1990

A. Will affect the resonant frequency.
B. Will not affect the resonant fre-
quency.

9. The collector voltage of an NPN
transistor is OV.

A. The transistor must be saturated.
B. The collector resistor must be
open.

10. Increasing the capacitance in a
parallel-tuned circuit having no resis-
tance will

A. Raise the resonant frequency
B. Lower the resonant frequency

(Answers on page 58)



——— Products

PMS82 power max decade audio
pow er multiplier
New from Sencore is the Power
Max SKW EIA/IHF Decade audio
power multiplier. It is an ideal ex-
pander for your audio service bench
and PASI stereo power amplifier an-
alyzer. It equips you for stereo power
amplifier analyzing to 5000 watts. In-

R o e
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nana jacks have bright yellow plastic
terminals and the nomenclature on
the front is also bright yellow. This
includes the words ‘‘wrist strap
ground’’ and a ground symbol below
each banana jack.

Circle (69) on Reply Card

Permanently static dissipative
products

New from Plato Products Inc.,is
permanently static dissipative prod-
ucts for the production work station
which meets the requirements of
DOD-STD-1686 and the physical
characteristics that comply with Mil-
B-81705, Type 2. These new products
include flux dispensers, and liquid

cludes all common audio amplifier
damage, sweats out intermittents and
heat problems, load resistors fan
cooled and portable-built rugged for
full power testing at any job site. The
PM82’s exclusive EIA/IHF specified
loads and built-in protection makes
accurate, dynamic performance test-
ing possible and allows for practical
and safe ‘‘burn-in’’ after repairs.

Circle (68) on Reply Card

Dual banana jacks for grounding
wrist straps

Desco Industries, Inc.,announces

a wrist strap ground terminal which

is designed to mount beneath the

WRIST STRAP GROUND

0..0

front edge of the work bench. It pro-
vides two grounded banana jacks for
grounding a wrist strap for both an
operator and a supervisor. It also has
two .160 " studs located on the lower
left and right hand corners for
‘““parking”’ ground cords when re-
moved from the wristband. The ba-

"

R §
¢
® AN

dispensers. Additional static safe
products include lead cutters with
permanently static dissipative han-
dles and 25 foot rolls of desoldering
wick in a variety of sizes with perma-
nently static dissipative covers. Spe-
cification information on electrical
properties, clean room acceptance,
solvent resistance, etc., is available
upon request.
Circle (70) on Reply Card

CD jitter meter

Leader Instrument Corporation’s
CD jitter meter, the LJM 1851, per-
forms simultaneous measurements
of jitter (3T) and HF levels (3T or
11T) for the EFM (Eight to Fourteen
Modulation) signals used in CD play-
ers. Displayed objective values are

New
4,000 Count
Digital/Analog
— DMMs —

If you need a high performance
hand-held DMM, check out the
new Models 2912 and 2911 from
B&K-PRECISION. Both feature
334 digit and linear bar graph
readouts for measurement display
to 4,000 count. Both also feature
selectable auto or manual ranging
and measurement of voltage,
current and resistance, and offer
diode check as well as audible
continuity check.

Model

2912

® 0.3% DC
accuracy

@ Capacitance
measurement
to 40 mF

® Frequency
measurement
to 400 kHz

® High-energy
fuse

Model

2911

® 0.5% DC
accuracy

® 10 amp
range

® Diode
check

Both meters are available for
immediate delivery. For additional
information see your local
distributor or contact:

('I\‘

H( NN TY
MAXTEC INTERNATIONAL CORP.

Domestic and International Sales
6470 W. Cortland St., Chicago, 1L 60635
312-889-1448 » FAX: 312-794-9740
Canadian Sales, Atlas Electronics, Ontario )

Sica

Circle (27) on Reply Card
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not dependent on human interpreta-
tion and judgment of CD player
transmission quality currently ob-
served when viewing the EFM eye
pattern on an oscilloscope.

The CD jitter meter improves the
accuracy, reliability, and speed of
CD player alignment and repairs.

The sigma measuring mode com-
putes the jitter within one standard
deviation to produce a near steady
state reading of jitter, facilitating ac-
curate quantitative measurements.
The EFM signal level is indicated as a
peak value for the 3T or 11T bit com-
ponent and is selected by pushbutton.

Circle (71) on Reply Card

Dual iron soldering systems
Royel Soldering Systems Inc., has
introduced both alternating and si-
multaneous dual iron workstations
with either digital or analog tempera-
ture control. All four dual iron sol-
dering stations exceed U.S. Depart-

ment of Defense specification DOD-
STD-2000-1B and offer 28 second
heat-up with 15 second recovery.
Tip-to-ground connection requires
little operator maintenance, due to a
patent pending design that provides
an airtight connection, resisting oxi-
dation for the life of the tip.

Circle (72) on Reply Card

Auto-Ranging DMM
Drop-proof and sealed in a water-
tight case, is the hand-held AR-3200,

AUTORANGER

T
2 of a_._w

ARLAMERICAN RELANCE INC.
AR 3200 marmseven

CLEAR  DOWN up
REL  MiNMAL

top of the line DMM from ARI/
American Reliance Inc.

The AR-3200 features: Program-
mable level comparator, fast-display
mode, autodata hold mode, relative
measurement mode, min-max mem-
origs, range modes, and 40MHz logic
monitor modes with user-selectable
thresholds and three audible tones. It
provides DC volts, AC dBm, DC and
AC current, continuity, diode junc-
tion, and resistance measurements.

The unit has a 40 segment bar

54 Electronic Servicing & Technology October 1930

graph with data hold capabilities.
Measurement ranges are: 400mV (di-
odetest)to 1000V DC; 4to 750 VAC;
40mA to 20A DC; 400 microamps to

| 20A DC or AC; and 400 to 40M Q re-

sistance. High and low current ranges
are fused in each model.

Circle (73) on Reply Card

Oxide penetrating Dip clips
Test clips that penetrate oxide
built-up on DIP IC leads exposed to
contaminated environments are now
available from Pomona Electronics.
The six DIP clip test adapter models
in the product family function, simi-

larly to standard test clips while fea-
turing a roughened, stainless steel,
surface coating on their serrated con-
tacts to provide good electrical con-
nections on contaminated surfaces.

The clips provide hands-free test-
ing of standard DIP ICs, from 8
through 40 pins, on high density PC
boards. The 1.02mm (0.40") wide,
serrated and rough coated contacts
are to be made on ‘‘live’’ boards
without accidental shorting of ad-
jacent contacts.

Circle (74) on Reply Card

Service management
software package

Magic Solutions has released Ver-
sion 1.62 of ServiceMagic. Service-
Magic helps desk and trouble tickets,
allowing quick creation of work or-
ders, as well as scheduling, from
within telephone support. In the
RMA operation, the ability to apply
received dollars against a particular
open RMA allows fast tracking of



money owed by vendors. Hot-line
support people can now dispatch
technicians more rapidly using a page
number in the personnel file. Parts
and equipment are easier to locate
with a tag/ID number in the inven-
tory file. The program tracks hot-line
telephone support, on-site service
calls, and depot repair. It keeps up-
to-date information on customer his-
tories and service contract status
as well.
Circle (75) on Reply Card

Infra red beam detector

Projector-Recorder Belt Corp.,
now has the Infra-Red-DY, the in-
stant infra red beam detector. This
handy, pen size detector allows you
toinstantly check and detect the pres-
ence of an infra red beam. It elimin-
ates the need of expensive diagnostic
tests or the use of a time consuming
specially coated card. The Infra-Red-
DY is aconvenient, easy to carry pen-
like size, featuring rugged construc-
tion and a long lasting (up to 4 years)

Z

battery. It’sideal to use with a variety
of equipment using aninfrared beam
including: hand held remote control
units, grocery store scanners, auto-
matic teller machines and any pro-
duction line counting machines.

Circle (76) on Reply Card

LAN tester
Beckman Industrial has introduced

| the TMT-1 transmission medium
| tester for use in local area networks

|
|

(LANSs) certification. It makes the
following three products obsolete for
LAN certification: the TDR (time
domain reflectometer), the digital
multimeter, and the noise meter. The
TMT-1 cuts half the time required to
do line mapping for twisted pair
wires, and measures DC resistance,
noise, impedance, and length. It is
lightweight (under five pounds) and
portable.
Circle (77) on Reply Card

Improve Your Form.

A continuous feed form
used for customer c.o.d.
—_—  _—  service or parts/acces-

3-Part

{N3ICN). Not for warranty billing. Computer
generated software to be avallable soon.
feed (NSCN). March-

5-Part
ing flelds with N3SN,

except for customer estimate and recelipts.
For warranty billing.

7-Part

Avallable in snapout
(N5SN) or continuous

A universal snapout
form (N7SN) designed
for bo ser-
vice c 0. d and manu-

facturer warranty billing. Compties fully with s~ e
+

the requirements of state and local ordinances, |
Including California.

Discounts

Carbontess NESDA Forms are available to
NESDA inembers at additional savings. For
pricing information and samples, or informa
tion regarding other NESDA membership

i

I
-wad © 0 DO
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1
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benefits, weite to NESDA, 2708 W, Berry St
Ft. Worth, TX 76109 or call (817) 921-9061

The NESDA Form

trammg to mdustry

and governments
worldwide in

SMT and Thru-Hole
electronic assembly,
rework and repair using

dacencter

| For over
30 years PAGE

' has provided

! the most
comprehensive
“hands-on”’

the latest techniques,
equipment, video and
training aids.

Call us today at
| 301 490-9860

| for more information

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

and class schedules

9893 Brewers Court
Laurel, MD 20723-1990
FAX: 301 498-3252
Circle (35) on Reply Card
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Replacement semiconductor line

Philips ECG has added 76 new de-
vices to the ECG replacement semi-
conductor product line.

New devices include transistors,
industrial rectifiers, optoelectronic

® industriat

® Comwnesciel

® Enteriminment
Equipsamat
Maintenance and

Repair

devices, IC protectors, and linear ICs
for TV, VCR audio (CD/stereo/
auto), personal computer, and other
applications.

Electrical and mechanical specifi-
cations of these new devices are fea-
tured in a new 40-page supplement to
the ECG Semiconductor Master Re-
placement Guide. The supplement
includes over 150 semiconductor de-
vices and cross references nearly
13,000 industry part numbers. The
ECG semiconductor line remains the
broadest in the industry with approx-
imately 4,100 solid state devices that
replace over 250,000 industry part
numbers.

Circle (78) on Reply Card

Directory for circuit board and disk
drive repair
Coordinated Service, In., a consult-
ing and information service company
for the service industry has just up-
dated its directory of independent
circuit board and disk drive repair
companies. First published in 1986,
this directory is distributed free of
charge to the 3,000 companies cur-
rently listed on Coordinated Ser-
vice’s data base of independent ser-
vice companies, called “‘Service Sor-
cery, Too.”” In addition to the list-
ings, which include company name,
address, contact, equipment serviced,

pricing, turn around time and other
services offered, there is also an in-
dex by location so users can find the
depot nearest to them.

Circle (79) on Reply Card

Ozone-safe solvents
Micro Care has announced the in-
troduction of its ‘“Environmentally
Superior’’ line of ozone-safe printed
circuit board cleaners. Designed for
benchtop cleaning applications, a to-
tal of five new products were intro-
duced using unique low-pressure aer-
osol packaging. The announcement

. e pp—
featured two Genesolv-brand hydro-
flurocarbon blends from Allied-Sig-
nal, Inc. Micro Care also added two
proprietary cleaning formulations.
The first is the alcohol-based Pro-
Clean flux remover and the second is
a chlorocarbon based high perfor-
mance circuit cleaner.

Circle (80) on Reply Card

Soldering irons
Easy to use lightweight soldering
irons, designed for large miniature
and micro-miniature circuit geome-
try, are available from Royel Solder-
ing Systems Inc.These irons feature
patented tip-to-ground connections
which resist oxidation and include
locked in tips which are easy to re-
place and have a life expectancy of 80
to 100 hours. The iron handles are
designed for minimum thermal

transfer, providing cooler handles
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for operator comfort. A specially
formulated static material is also
used on the handles to prevent haz-
ards of electrostatic discharge (ESD).
The model T300 is a 40 watt, 2 oz.
(14g) iron specifically designed for
the latest miniature and micro-minia-
ture circuits. The model T500 is a 60
watt, 2 oz. (50g) iron with extra ther-
mal capacity to handle large termina-
tions, and has a Smm tip.
Circle (81) on Reply Card

AC gaussmeter
Integrity Research Corp.,now has
for monitoring powerline and appli-
ance magnetic fields related to re-
cently discovered health risks, a new
60 Hz AC gaussmeter, model -IRC-
27. The hand-held meter is light
weight and has a very readable LCD
display. Its lowest sensitivity is 0.1

milligauss with a maximum range of
200 milligauss. Less than half the
price of Integrity’s professional
model #IRC-109, the 60 Hz AC gauss-
meter still retains many of the popu-
lar features of its brother. It is fre-
quency-specific for 60 Hz, eliminat-
ing harmonic distortion, with a sepa-
rate model (IRC-28) available for
European 50 Hz measurements. A
200 mV strip chart recorder output is
standard. Options include: an AC
adapter with rechargeable battery, a
larger professional size coil probe, a
3-axis coil probe, a zipper case, and a
calibration checker.
Circle (82) on Reply Card




——Computer Corner

Service logs

By Glenn R Patsch

A personal computer is a complex
electronic and mechanical device. I
have found it helpful to keep a log of
service and preventative mainten-
ance performed. This can be as sim-
ple as noting the date and a brief de-
scription of the servicing problem on
a sheet of paper. Be sure to note the
model and serial number on the sheet.

A sample service log might look
like this:

¢ Product IBM PS/2 model 60

e Model 8560-141

e S/N 72-8007800

e Key # ABC1234

¢ Install May 18, 1987

¢ Options external 5.25 inch, 360k
drive model 4869

¢ Date Description

® 10-23-87 8560-141

® 11-23-87 Reference Disk Version
1.02, DASDDRVR.sys fix

* 01-08-90 Preventive maintenance.
Clean and check.

* 05-11-90 Changed lithium battery

Why keep track of this informa-
tion?

Similar PCs

If you service and maintain a large
number of similar PCs you will save
yourself alot of time when you deter-
mine a problem that is common to
them. In the above example many of
the early model 50, 60 and 80’s had
floppy disk failures. IBM issued an
engineering change to correct the
problem. When you were servicing a
model 50, 60, or 80 you could check
the drive. This would save a later
drive failure and another service vis-
it. By locating these models in your
organization that you service you
could scheduleservice visits that min-
imize downtime for the users. This
saves you the emergency service call.

Battery change
The log is especially handy to tell
when the battery was last changed. A

Patsch is a consultant specializing in the selection,
evaluation, and installation of IBM personal com-
puter and compatible hardware and software.

battery failure will make the PC un-
able to boot since it does not have the
configuration information. This is
usually an emergency service call to
replace the battery and discover no
one bothered to make a backup of
the configuration using the Refer-
ence diskette.

Repeat problems

The log will also uncover unusual
problems and save you time trying to
figure out why they occur. A particu-
lar PC kept coming in for a new pow-
er supply. Other similar PCs were not
having this problem. By checking the
location where the PC was used I dis-
covered it was completely buried un-
der mounds of paper with the disk
drives barely visible. The PC was not
getting any air flow at all. I explained
that it was necessary for the PC to get
air and it could not be buried. That
fixed the mystery power supply pow-
er supply problem. I have discovered
many a PCthat is pushed up against a
wall with very little air flow and save
them a service trip. It is amazing how
much dust builds up inside a PC and
this tends to restrict air flow.

Frequent service

Another reason to keep a service
log is it allows you to tell which PCs
require a lot of service and which do
not. If you work on many different
brands of PCs you may discover
some hardly ever require service
while others seem to require a per-
manent space on the repair bench.
You might also want to keep track in
a parts log how long it takes to get
parts for the PCs.

Of course you can keep your ser-
vice logs on a PC. You might even
want to set up a database. However
you do it, I find it really does end up
saving time. It takes a lot of work to
get it set up, but only a few minutes to
keep it updated.

While keeping a service log re-
quires a little more work, I have
found it very useful. The informa-
tion in the log has saved time and al-
lows me to provide better service.

LEARN TO

CLEAN/MAINTAIN/REPAIR
FAX MACHINES

HUGE NEW UNTAPPED MARKET!

$65/HR!

Over 8 million Fax machines In homes/
offices -predictions are for over 25 million
by 1992!

@ Work from your home/van

@ Home study program gets you started sefvicing
fax machines in 2 weeks!

[ No special tools/equipment needed

@~ Earn additional profits seiling fax supplies!
® Fax machines are not cheap - therefore, you can
get good $$ for the repair
® Average Fax machine requires professional service
every 18 months
® Home study training program includes full instruc-
tions on EVERY ASPECT of Fax maintenance/repair
FULL COVERAGE of how to set up your home -based
service business
FREE OETAILS
CALL 1-800-537-0589
Or Write to: Viejo Publications, Inc
5329 Fountain Ave. Oept. FX400
Los Angeles, CA 90029

Circle (48) on Reply Card

VCR Model Number Cross Reference
and VCR Parts Cross Reference

UPDATED - Feb, 1990.
page reference guide.
plus $3 shipping.

272~
$35

DISC - IBM-compatible disc
with expandable data base.
$99 plus $1 shipping.

COMBO OFFER: Book and disc
for only $125 plus $3 ship-
ping.

MORE INFO? Contact ISCET,
2708 West Berry St.
Fort Worth TX 76109
(817) 921-9101
RITow 476 Weeks delivery when Using Personar Checks o VISA
and MaslerCard. Money orders and Cashiers checks
processed immediately.

Amount _ - VISA MasterCard
CardNo Exp
Name

Business _

Address

City State Zip

Phone —___ Member: [ ISCET; [ NESDA
Texas residents multiply dollar value x 7% % for taxes
Foreign shipments please add International postage.

Send to: ISCET, 2708 W. Berry St., Ft. Worth TX 76109
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—— Troubleshooting Tips

Symptom: Set turns itself on or off erratically

Set ID: RCA GER768SR with chassis CTC 101B

Photofact: 1945-2

This set would occasionally turn it-
self on. At other times, when the set
had been turned on with the remote
control, it would turn itself off in the
middle of a program. Then on occa-
sion it would turn itself back on again.

The remote hand held transmitter
is a seventeen function infrared con-
trol. All seventeen functions oper-
ated normally, which indicated that
the MCRO11A remote receiver and
preamp were not at fault.

The mechanical on/off switch lo-
cated on the front of the set is a small
normally open, low voltage, low cur-
rent pushbutton. Since this switch
had not been operated in the nine
years that the set had been in use, I
reasoned that perhaps oxide or cor-
rosion in the switch was causing
enough leakage to turn the set off

TP24
PUSH q *—r H—’\/V\r-j—‘
ON/OFF y
=l (]
P4 Ja
- MCRO11A
REMOTE RECEIVER
Figure 1.

and on. I disconnected the set and
operated the pushbutton a dozen or
so times. This cured the problem
without even taking the back off of
the set.

If the problem recurs, we will dis-
connect plug J4 from P4, which will

| disconnect the pushbutton, as the

pushbuttonis never used. See the dia-
gram in Figure 1.

George J. Damm
376 Tidd Drive
Galion, Ohio 44833

M

ELECTRONICS CO.

For All Your Electronic
Parts & Accessories

WE'RE THE ONE . ...

® With over 10,000 Electronic
Products

® With Everyday LOW Prices and
Volume Discounts

® With 100% Guarantee On All
Products

® With the PRB LINE of Replace-
ment Belts and Tires

For Your Free Copy of Our

New Catalog Call Toll-Free

1-800-558-9572

In Wisconsin 1-800-242-9553

or for 24 Hour Ordering Call
FAX: 414-473-4727

“First in Quality And Service”

AA | E

ELECTRONICS CO:.

P. O. Box 28
Whitewater, Wisconsin 53190

Test your electronics
knowledge

Answers to the quiz
(from page 52)

1. A—That is the condition required
for series resonance.

2. B—The equation for series reso-
nanceis fr = 1/27xLC. There is no re-
sistance given in the equation.

3. B—By definition.

4. Susceptance—By definition

5. B—This condition was explained
in a previous ‘“What Do You Know
About Electronics?’’ See last month’s

issue.

6. 10. Just because the numbers in
the question range from 0 to 9, that

doesn’t mean they represent the
range of numbers in the radix.

7. Common base—The input signal
is to the emitter and the output signal
is taken from the collector. An exam-
ple is shown in Figure A.

8. A—As explained in ‘“What Do
You Know About Electronics?’’ See
last month’s issue.

9. C—There is not enough evidence

| to judge the condition of the transis-

tor. For example, the transistor may
be connected as shown in Figure B.

10. B—It is the same as series reso-
nance where there is no resistance in
the branches.
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——— Classified

| Classified advertising is available by-the-
word or per column inch. By-the-word: $1.65
| per word, per insertion. Initials and abbrevi-
ations count as full words. Blind ads (replies
sent to ES&T for forwarding) are $40 addi-
tional. Minimum charge: $35 per insertion

Per Column Inch (Classified Display): $235
per column inch, per insertion, with fre-
quency discounts available. 1 minimum,
billed at % " increments afterthat. 10" maxi-
mum per ad. Blind ads are $40 additional.
Reader Service Number $25 additional to
cover processing and handling costs. (Free
to 4-inch or larger ads.)

Optional color (determined by magazine)
$150 additional per insertion. No agency
discounts are allowed for classified adver-
tising.

Contact Jeff Uschok, 516-681-2922, for in-
formation on frequency and pre-payment
discounts, of to place your classified ad. Or
send your order and materials to Jeff
Uschok, Electronic Servicing & Technol-
ogy, 76 North Broadway, Hicksville, NY 11801.

' BUSINESS OPPORTUNITIES

AUDIO, VIDEO, SERVICE BUSINESS: In Kingston, NY,
100 miles north of New York City. Factory authorized
service for over 70 brands. Fully equipped and well es-
tablished in community. Turn key operation. Days
914-331-2812, Eves 914-339-5251.

——— Readers’ Exchange

Readers’ Exchange has been reinstated as
a free service, effective with the February
issue.

The following restrictions apply to Read-
ers’ Exchange:
e Only individual readers may usc Readers’
Exchange, and items must be restricted to
those that are ordinarily associated with con-
sumer electronics as a business or hobby. If
you're in business to sell the item(s) you want
to offer for sale, the appropriate place for
your message is in a paid advertisement, not
Readers’ Exchange.
® Readers’ Exchange items must be restricted
to no more than three items each for want-
ed and for sale, and may be no more than
approximately four magazine column lines
in length (about 20 words).

Send your Readers’ Exchange submissions
to:

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

WANTED

Dual trace delayed sweep, 40Mhz oscillo-
scope; counter, timer 2 channel, 100Mhz;
ac/dc Hi-Pot, 4KV.George Demaris, 7387
Pearshing Ave., Orlando, Fla 32822.

TVIVCR SERVICE BUSINESS: in beautiful east Tenn.
Over $20,000 in inventory and test equipment. Will sac-
rifice for $15,000. Call Don 1-615623-5025.

Central Maine-TV and Sales: Service includes real es-
tate equipment, inventory factory authorized owners-
apartment upstairs. J.F. Singleton 207-564-7101 or
207-564-8234.

HELP WANTED

TECHNICIAN: Top notch only-To repair mixing con-
soles, amplifiers, keyboards, and all types of audio/vid-
eo equipment. Experience necessary. Brooklyn, NY
(718) 946-0999.

B&K EQUIPMENT: 3010 Function generator, 470 CRT
rejuvenator, 1479B oscilloscope, 1653 A/C Power Supp-
ly. 1610 DC power supply, 520B transistor tester, HV-44
probe. Simpson 431 pattern generator like new, with in-
structions. (313) 862-0174.

LARGE AUDIO/VIDEO SERVICE BUSINESS: In sunny
S.W. city. Established 20 yrs. Well equipped. Price and
terms negotiable. (602) 298-8827, Eves.

'EQUIPMENT WANTED

TUBES WANTED: We buy receiving and transmitting
tubes. Send your list for bid. New tubes in orlginal
boxes only. Also need radio. |.F. XFMRS. Antique Elec-
tronic Supply, 688 West First St., Tempe, AZ 85281
Phone 602-894-9503, Fax 602-894-0124.

_ FORSALE

VHS-VCR Repair Solutions Sets 1,11,I1,IV,V. Each con-
tains 150 symptoms and cures, cross reference chart,
free assistance, $11.95 each all five $49.95. Eagle Elec-
tronics, 52053 Locks Lane, Granger, IN 46530.

REDUCED 85%: Diehl Mark 111 scanner $89. Diehl Mark
V scanner $219. New. Restore remote control keypads
with our conductive coating $8.99 ppd. WEEC, 2805 Unl-
versity Ave., Madison, Wl 53705. 608-238-4629.
608-233-9741.

TVTOUGH DOGS: 300 symptoms and cures. Send $9.95
to DAVIS TV, 11772 0ld Fashion Way, Garden Grove, CA
92640

TELEVISION AND MONITOR TROUBLESHOOTING
BOOKS: 336 Problems/Solutions, $12.00, 35 Steps to
Easier Television Repalrs, $15.00 Add $1.50 shipping.
Refunds if not satisfied. Fred Jones, 407 Morningbird,
Niceville, FL 32578.

TVIVCR REPAIR SOLUTIONS: Printout or IBM compati-
ble with hard drive. 3,400 solutions. time saver, quick
scan by make, model chassis or stage $30.00. Post paid
to electronics Solutions 407 W. Ave "N, San Angelo,
TX, 76903.

COMPUTERIZE: With the Service Manager. COD and
warranty service, NARDA Forms, Inventory and Ac-
counting. The Service Managerdoes it all. See ourdemo
or video before purchasing any software (from $495).
CMIi Computer Systems (516) 584-8188.

TV TROUBLESHOOTING: Over 150 solutions. Easy to
read chart. Send $2.00 to: Angel Books, P.O. Box 862,
Dept 20., Renton, WA 98057.

SENCORE VCR EQUIPMENT: SC61, PR57, VC63, NT64
DVM37, Excellent condition. Cail Glen Brooks, 838 Jud-
son Apt. 1A,

DIEHL: Mark series scanner parts and circuit boards.
Jerry's Radio Service, 409 S. Oklahoma St., Shamrock,

PHOTOFACTS: Folders under #1400, $4.00. Above
#1400, $6.00, sent same day first class postpaid. Allen
Loeb, 414 Chestnut Lane, East Meadow, NY 11554,

Tentel VCR Test Accessories. Debbie, (219)
264-2147

Volume Controt Pot for Realistic model
SASDO tube amp. Schematics for Alupent
10tid, digital tuner model. CAT head receiver
CR400, Saffas Heathkit Cop Checker, UJB-
IKYR-CC-78-Syracuse. Larry Kat, 49 Raff-
terson St., Finadine, Texas 75683.

Schematic for Samsung color TV model
CT-334KA. Will pay any reasonable price. M.
Morales, 2265 Davidson Avenue, Bronx, N.Y.
10453 (212)-367-4852.

Schematic manual for multicheck MV-070,
VCR and K-Mart, KMCI131C9901A,TV. O.
Bilgic, 301 Ball St. No. 2087, College Station,
TX 77840, (409) 845-7407.

TEAC A-4070 Reel-to-Reel tape deck. Need
not be working. Owners manual for AKAI
AA-V201 receiver. Walter Yuknovis, 7036
Black Oak, RD #31, Gary IN 46406;
219-845-5123.

Any information on servicing garage door
openers. Including hand held transmitter and
receiver. Douglas Walter, D&D Service ALL,
13314 Lake George Lane, Tampa, Florida
33618.

Service Manual/Schematic for Toshiba Beta
VCR Model V-5530 T. Will buy borrow/copy.
Charles Olsefsky, 17429 Napa St., Nor-
thridge, CA 91325, (818) 349-7128.

. - PORNAIE

Used electronics books old and current. Car/
Beckett, 116 Tawn Dr. East Flat Rock, NC.,
28726.

Sencore PS-163 dual trace scope $95.00 Sen-
core SM-152 sweep generator $75.00, both ex-
cellent cond., comp, with cables and manuals.
Donald Stevens, 1005 N. Brookfield, South
Bend, IN 46628. (219)233-3746

Tektronixs scope model 465, with piggyback
meter. 100Mhz, dual channel, with delayed
sweep, $895. (503-692-3337) David Watson,
21265 SW Makah St., Tualatin, OR 97062.

Macintosh 128K power supply and logic
board. Both new. $99 each or $150 for both.
Shipping extra. Gilbert, 314-474 1254.

Sams Photofact folders #29-1700 (95% com-
plete) $195.00, or best offer. Sencore CR31A,
Super Track CRT Tester & Beam. Builder
$295.00, or best offer. Sencore Caddy Bar
Generator $50.00, plus shipping on all items.
Ace Electronics, M 6717 Calispel, Spokane,
Wash. 99208, 1-509-467-2575.

Instructograph for learning code/26 double
tapes. 5 " industrial scope/full size cart. Eimac
#4-125A tube and many more new in box. All
like new and guaranteed. George Robinson,
7155 Walden Rd. Newburg, IN 47630,
812-853-5001.
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For fast, accurate service,
please remove the peel off
label used to address your
magazine, and attach it to
the Reader Service Card,
the Address Change Card
or to any correspondence
you send us regarding
your subscription.

Advertisers’ Index

Page
Company Number
BaICH PrEGIS i OMsstican e o5 s a i voe o b unenmns 53
C&S SalesH INCHIE. SV . i oo cimroms . agaim 49
BN P AT I I G e S 46 €do. v e b Ao s 0 s & Ll 39
Fluke Manufacturing Co., John............ 1BC
Heath, COMPANY..» sk wactesnis o v s e wh g 15
ISCETR s 2 berpe 060 2t 000 4 BRITS tri ¢ 4 o5 3010 57
[IATAPOIMONA < o5 # 953wt ol ot O s X S ki 23
International Components Corporation. ... .. 60
MatsushitaServicesCo.................... 20
Microwave Filter Company................. 14
NESDAS IS 6w e d e vin s BsamtaEs dile | do vl 45,55
NUtTONIXAINCH s ¢ 153 A T L Sl oo - shmas s 45
RACERINCH e ot rete it S WA E oo B HT WV 55
Parts EXpressInt’ I INC. .'a v oo o« s o« o's o5 by 6
PRIIRENEISE, 7 i S5 2 R Ty ey S e S 9
PR DSIECGE e ¢ v w 5500 2 et o b 7 A0 s s 9
PHMEIEIECHIONICST s o dugs smmn oo ns s aese tsssd 58
SENCONEHINC s 12 00 s o e €4 snuy s dusivce can IFC
Spelny. Tech; 'INC.a s 4%s chiais anestrs tclsso s 60
G/ —————— S g ¥ § o e T O 5
TEIMOMIX: ¢ 5k bain sddive bi/ca ot dodnm e mtdn me: 3
Tentel ... 60
VACO PIOGUCTSs oo reve s adsih ades b €t ds 14
Viejo Publications...................... 24,57
ZEMIT Mo m s oai o e 18 €I O EiloBmBEags bt e s BC

to suit your needs.

Reader

Service Advertiser
Number Hotline
e A% 4 &2 'n 0 312/889-1448
49........ 800/292-7711
B e o ¢ i 800/448-7892
RS i on S 800/227-3800
B i ¢ 800/44-HEATH
.......... 817/921-9101
[aare it va 714/623-3463
ey p i 800/645-9154
.......... 201/348-7589
B svvavee 800/448-1666
.......... 817/921-9061
RS- 313/939-4710
85 ey 301/490-9860
SOwn 30T o3 513/222-0173
37........ 615/475-0044
38,39,40,41 . 800/526-9354
DR TS 800/558-9572
43 mervirs 800/SEN-CORE
| PRI 800/228-4338
SOR STk 800/443-6975
20t 503/627-1274
5. ....... 800/538-6894
- IRy 708/677-9500
47,48 ... .. 800/537-0589

We’dlike to see your company listed here too. Contact Jonathan C. Kummer, at
516-681-2922 or FAX 516-681-2926 to work out an advertising program tailored

Doing VCR Repair ?

3 out of 4 VCR breakdowns are due
to mechanical problems . ..
Tape Tension, Torques,

Elevator Latching, Guide Heights,
Video Head Wear, etc.

|Stop Guessing - Use The Proper Tools! |

" The Difference Between An Expert And

‘‘Sperry Tech’s
Pricing Guide”’

Updated new 6th edition...a
framework for setting rates

that apply to HiTech pro-

__ducts...a formula that
. guarantees SUCCESS!
“Call Toll Free for details
1-800-228-4338

Circle (44) on Reply Card

An Amatuer Are His Tools & His Training”
- Call For A FREE CATALOG -

TENTEL (800) 538-6894

4475 Golden Foothill Parkway
El Dorado Hills, CA 95630

TUBES-TUBES - TUBES

World’s Largest Range

Over 2,000 Types, Domestic & Foreign

UP T0 85% OFF 7.7

Internationai Components Corporation
TollFree 800-645-9154 *N.Y. State 516-293-1500
105 Maxess Road, Melville, New York 11747
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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

=

FLUKE 73

§79°

LUKE.

FLUKE7S  FLUKET77
sho° §59°

Analog/Digral display

Analog/Digital dsplay A alog/Digita! display

Volts, ohms, 10A

Volts. ohms, 104 3 Volts, ohms, 10A &

{fused), diode test mA (both fused, mA {both tused),

W diode fest dode test

accuracy 0.5% basic dc 0 3% basic dc

2000+ howr  accuragy accuracy

battery Ife Audible contint ity Touch Hold®

3 year warranty Autorangelrange hold  Audible continuity
2000+ hour Autorange/sange hold
batteryMe %000+ howr
3 year warranty battery iife

Muttipurpose hofster

3 year warranty

*Suggested LS. Irst price

More than two million users agree: the
Fluke 70 Series handheld digital multimeters
are simply the best.

These originals have become classics. And
the reasons are simple.

They are accurate and easy to use. Features
made popular by the 70 Series—like fast
autoranging, continuity beeper, and quick

diode test—are now standards in the industry.

Other 70 Series features stand alone. Touch
Hold®, for example, locks the reading on
the display and signals you with a beep. So

you can keep your eyes on the circuit and
probes.

The 70 Series are built without compromise.

All current ranges are fully fused. The
resistance function is overload protected to
500V. No detail has been overlooked in
making these rugged and reliable meters
the first choice of two million professionals.

Made in the USA using state-of-the-art man-

ufacturing methods, every Fluke 70 Series
multimeter is backed by a 3-year warranty.
Another first in the industry.
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PHILIPS
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Choosing the best handheld multimeter is
very simple. Pick up the Fluke 70 Series at
your Fluke distributor today. Or call
1-800-44-FLUKE, ext 33, for a free
brochure.

John Fiuke Mig. Co., inc. P.0. Box 9090, Everett, WA 98206. U.S
(206) 356-5400. Canada: (416) 890-7600. Other countries: (206)

356-5500. © 1990 John Fiuke Mfg. Co., Inc. All rights reserved
Ad. no. 0701-F70

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE.



ZENITH SERIES 75" OUTDOOR ANTENNAS

FOR A PICTURE PERFECT
WORLD.

Zenith presents a whole new line of professional
75 OHM VHF/UHF antennas and amps.

Easy to install, Zenith outdoor antennas
provide less line loss for better picture quality
and performance...especially important with today’s
advanced digital television technology.

Zenith Series 75 Outdcor Antennas instill confidence.
Our one-year consumer warranty,
plus our 90-day dealer replacement labor allowance,
make us the reliable choice every time.

Call your Zenith distributor today!
Or call 1-800-255-6790, ext. 2043
for the distributor nearest you.

ENITH

THE QUALITY GOES IN BEFORE THE NAME GOES ON®

Zankh Service, Parts 8 Accessorfas

13000 Seymour Avenue

Frarklin Park, IL 60131

A Dhdsion of Zenith Electronics Cerporation.




