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Troubleshooting horizontal circuits in imported TVs




Introducing The Only Complete Solution
For All Your Monitor Servicing Needs!

S|
The Only Analyzer
That Helps Yor
Pinpoint Defects in
All Computer
Monitors!

Call 1-800-SENCORE ext. 709

CM2000 Computer Monitor An

Patented - A Sencore Exclusive!

Completely Test And Troubleshoot
All High Resolution And Multi-Scan
Computer Monitors From The

- Input Connector To The CRT...
Guaranteed!

Here’s What The CM2000 Offers You:

» Complete High Resolution Computer Monitor Analyzing
* Fully Programmable Scan Rate And Pixel Resolution
« Innovative Performance Testing Patterns
+ Special Sync-Locked Substitution Signals
» Patented “Ringer™ Test To Dynamically Analyzé All:
* Yokes
* IHVTs/Flybacks
« Switching Transformers
* Integrated 2,000 DCV And P-P Meter
» Exclusive “Hook-up” Adapters Available For All Popular
Monitors
« Portable Troubleshooting For All Your Field Service Needs

(736-2673) Circle (66) on Reply Card 3200 Sentore Drive, Sioux Falls, South Dakota 57107




FAX DIRECT
1-800-582-1255

ORDER DIRECT
1-800-582-4044

Features — 168-3CK

fUNCIIQﬂ [ RANGE|  ACCURACY [RESOLUTION]  -The AUTOTEMP 168-3CK soldering station offers the
200mV/ 10uv ultimate in controlied temperature hand soldering « The
| 100uv soldering tip is grounded through the power unit to
DC VOLTAGE zggv 0.05% of rdg+ 3dgts| 1(‘):: ensure less than 0.4mV or 0.03mA leakage + The
== re— cartridge element wire is precision wound at the end of
L. Z%Or% +0.1% of rdg+5agts | ‘°‘—°o"‘u¥ —] | the stainless steel shaft to ensure max. temperature as
v | 100uv close to the working surface of the tip as possible. This
AC VOLTAGE 20V| $0.5% of rdg+10dgts 1mv results in both rapid heating and instant recovery-
| 10mv AutoTemp is constructed with a lock-out feature to allow
| . - 750v. $0.8% of rdg+10dats|  100mv___ | | supervisors the ability to set and lock the stations at a
2mA| £0.3% of rdg+3dgts 100nA specitic temperature « Ideal for hobbyists, service technicians or production lines.
BOCURRENT | SRR R Features — XY9-60DK
[ [ 2mA| £0.8% of rdg+10dgts|  100nA | *SUPERTEMP XY9-60DK solder station offers a
AC CURRENT | 200mA| $1.0% of rdge10dgts | 104A unigue electronic control circuit that maintains tip
i _20A| +1.2% of rdg+ 1 1mA_ || temperature to within +3°C (6°F) ot idling. This is
[ 20062 +0.2% of rdg+5dgts 0.0102 accomplished by embedding the thermocouple sensing
2K 0102 unit in the top of the heating element shaft so that the
20KQ 16 tip actually sits against it « Revolutionary eiectronic
RESISTANCE | 200KQ( $0.15% of rdg. 3dgts 100 “Zero Voltage™ thyristor switching protects voltage and
1 ‘?23 current sensitive components (CMOS devices) against
-t LI 5% _ﬂ_ﬂ_t' »5dats | 1KL2 1| yransient voltage splkes caused in stations using mechanical switching action - Heat-up time
rCAPACITANCE m, 2.0% of rdg+20dgts 0“‘)'; to working temperature approx. 60 seconds - Supertemp unlts exceed all soldering
20uF|_£3.0% of rdge: nF equipment military specifications regarding electro-static sensitive devices due to zero
M4650CR . t 20KHzl 3*“*"9'5 1z | voltage switching and fully grounded tip.
FREQUENCY | 200KHz| $2.0% of rdg+10dgts| 10Hz Order#  Price Description _ Weight
168-3CK 69.95 60 Watt Soldering Station..... ..2.38 Ibs.
GENERAL CHARACTERISTICS: XY9-60DK 109.95 60 Watt Soldering Station (Digital Readout). 4.68 Ibs.

Max. Display: 19999 counts with automatic polarity indication + Max. Input
Current of AC and DC: 20A (max. of 15 minutes) « Overrange Indication:"OL" |
and "Bar graph flashing” figure on display + Max. Common Mode Voltage:
500Voc/ac RMS » Reading Rate Time: Approx. 1-2 readings per sec. + Temp.
for Guaranteed Accuracy: 23°C +5°C » Temperature Ranges: Operating 0°C
to 40°C, 32°F to 104°F, Storage —-10°C to 50°C, 14°F to 122°F + Power
Supply: One 9V battery (Included) + Size: 3.4"W x 7.4"D x 1.3"H + Unit
Weight (Excluding carrying case): 0.8 Ibs. -+ Accessories: Operating
manual, 9V battery, test leads, spare fuse, and carrying case. RS-232C Cable,
Floppy Disk (Optional)

Both units feature:
DMM's, pliers, utility knife,
screw driver sets, hex key
sets, wrenches, soldering
iron, solder, desoldering

Order # Price Description Weight | pump, solder stand and
M4650CR  109.95 4 1/2 Digit LCD Multitester veren1.50 Ibs. much morel
RS232C 9.95 RS-232 Interface (Cable and Floppy Dlsk) oo SIOVOL ,

E8305

The best collection of fix-it and put-it-together tools.
| Ideal for do-it-yourself, handyman and protessional
crattsman. Designed for most maintenance and repair
jobs around the house. workshop. etc. Compact vinyl
covered carry-along suitcase with combénation lock
and sturdy removable pallets. Provides safe storage
and keeps all tools clean and organized. Case Size:

E8900

The most popular 100ls come packed in this large and
complete kit. Use it for building, repairing and general
maintenance of most electronic equipment. The
heavy duty, molded poly case s buiit to hold 2 pallets,
and has a bottom center partition. The case comes
with 2 surface type locks, a durabile handie, side
buckies and strap. Case Swze: 18" x 14" x 7*

|
| FEATURES

[17.5"x125°x 35"

+22 Awg wire Order # _Price  Description_ Weight

| -Stripped 0.25 E8305 119.95 51 Piece Professional Tool Kit .. ....121bs

A | :14 assorted lengths E8900 199.95 92 Piece Electriclan’s Tool Kit... .17 lbs.

-Economical 6 Outlet Power Strip l (25 pieces each length) | _ i ey
~Circuit Breaker Protected Order# 1-9 10+ Description  Weight
Order # Price Description Weigl m JW350 9.95 8.95 Jumper Wire Kit 8.8 oz.
E6102 9.95 Power Strip .......... 1.89 Ibs JWSSOR 7.95 6.95 Refill Pack.......... 2.3 0z.

_,_’

Ever wondered what to
do with all those
magazines of catalogs
you have lying around?
Here is the perfect
solutlon. Holds up to
12 lissues of most
standard monthiy
magazines or up to 12 catalogs and magazines of

vanous shapes and sizes (8.5° x 11° max.). Space

provided on the rib for easy listing ot material |

contained in each binder.
Order# 1-9 10+ Description

MB12R 4.95 4.45 Binder.

2917 Bayview Drive
Fremont, CA 94538

VISA

Order Direct: 1-800-582-4044

Fax Direct: 1-800-582-1255
Customer Service: 1-415-770-2345

Monday-Friday, 7am - 5pm (PST)/10am-8pm (EST)
E_—I COD-No personal checks, US funds ($5.00 Surcharge)

B_—I USPS B_—I UPS B_—I Federal Express B_—I Airborne
Add 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on welght.

Call or write today for your free<copy of our 1991 catalog.

California residents, add appropriate sales tax.
12 month warranty on all EasyTech products.

E100M
| Order # 1-9 10+ Description

E100L

Weight |
_Weight | E100L 3.95 3.75 Economical .89 0z.
1.22 Ibs. | E100M 4.45 4.25 Multi-Purpose....1.51 Ibs.

| Order# 1-8 10+ Description  Cond.
Cond/ | AC34 1.50 1.40 4' Power Cable.........3 30 day money back guarantee.
Order# 1-9 10+ Description Terminals | AC36 2.15 1.95 6 Power Cable.. We reserve the right to substitute manufacturers.
E3PS 1.09 .89 PowerSocket.......3 | AC312 3.95 3.25 12" Power Cable Prices subject to change without notice.
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CD player servicing

By Victor Meeldijk

Compact disk players are
infinitely more complex than the
turntables that they have
replaced. Servicing them requires
a detailed knowledge of how they
work. This part one of a two-
part article provides an
exposition of CD theory of
operation,

All about DMM test leads
By Bill Hansen

Back in the good old days of
hand-wired circuits, there was
plenty of room between test
points. A simple meter and pair
of test probes was all that was
necessary to test almost any
circuit. Read this article to see
some of the many specialized test
probes that may be necessary
today.

Troubleshooting horizontal
circuits in imported TVs

By Homer L. Davidson
Horizontal circuits in most of
today’s TV sets include a damper
diode built inside the horizontal
output transistor (HOT)
package, and supply low scan-
derived voltages from the
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secondary of the horizontal
output transformer. This article
describes how to go about
diagnosing problems in these
sets.

Repairing a printed circuit
board

By Sheldon Fingerman

When a component fails
catastrophically and scorches the
PC board, your first instinct may
be to scrap the product. Don’t. It
may be possible with a little
patience to restore that portion
of the circuit to like new
condition. This article tells you
how.

A simple test for
transformers

By Jud Williams, CET
Resistance tests of transformers
and other inductive components
are frequently inconclusive,
because the resistance is so low.
However, as Jud Williams
describes here, by bucking a
suspected problem unit against
another transformer, you may be
able to determine conclusively if
the suspect unit is good or needs
to be replaced.
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The complex, and tiny, circuits found in

today’s

consumer electronics products

have complicated the once simple task of

taking

measurements. In many cases,

simply getting a test probe on the point to
be measured, or finding a way to hook
the meter lead on an exposed wire can be a

serious

challenge. DMM and test probe

manufacturers have risen to the challenge
by creating test lead/probe kits with
every imaginable (almost) kind of tip.
(Photo courtesy ITT Pomona).



NTSC COMPOSITE, SUBCARRIER,
ALL CHANNELS/VHF/UHF/CATV,

INT/EXT VIDEO & AUDIO MOD
CIRCLE, DEMOD ALIGNMEN

BURST FLAG, BLACK BURST
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REMOTE CONTROL, ON-
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The world of technology has become
much less simple than in times past.
Equipment once run from a single
composite feed may now be driven by
S-VHS, Hi-8, or component signals, not
to mention VHF, UHF, and CATV.

To meet all these expanding signal source
needs —and more — Leader introduces
the Model 408 general-purpose video
test generator.

The GENLOCKable 408 also produces
multiburst and video sweep to 15 MHz,
as well as many more precision test
signals. And on-screen programming
provides for easy signal creation for wide-
ranging test situations. For routine testing
create up to 100 preset test setups. And
there's much more to this uniquely feature-
rich generator. There's even a PAL version
available.

To get the whole long story of Leader's
amazingly versatile Model 408, call toll free:
1 800 645-5104. In NY, call 516 231-6900.
See what our new do-it-all can do for you!

1800 645-5104

LEADER

FOR PROFESSIONALS WHO KNOW
THE DIFFERENCE

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788
Regional Offices: Chicago, Dallas, Los Angeles, Atlanta In Canada call Omnitronix Ltd., 416 828-6221
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———— Editorial

Is there a
future in
servicing?

The answer to that question might
very well depend on the outcome of a
Supreme Course case that’s sched-
uled to be heard this fall. A Califor-
nia company named Image Technical
Service (ITS), that services office
equipment, has sued Eastman Kodak
Co. in an attempt to force Kodak to
sell replacement parts to them. Back
in 1985, ITS became so successful in
competing with Kodak’s own service
organization that Kodak halted sales
of replacement parts to independent
servicers throughout the U.S.

There’s an excellent synopsis of
the casein an article in the August 19,
1991 issue of Business Week maga-
zine by Peter Coy entitled ‘‘High-
tech repairs: Are giants hogging the
pie?’’ There’s also a news item in this
issue on the subject. According to the
Coy article, a lawsuit by ITS and oth-
ers intended to force Kodak to sell re-
placement parts to independent ser-
vicers was thrown out by a federal
judge in San Francisco. Subsequent-
ly, an appellate panel ordered it back
for trial. The Supreme Court has
agreed to hear Kodak’s appeal for
dismissal. It might grant Kodak’s ap-
peal or send the case back for trial
without considering its merits.

The article concludes that if ¢ . . .

outside maintenance companies are
shunted aside, the biggest losers
could be their customers, who might
end up paying more for service and
getting less.”’ In such a case, the oth-
er big loser would be the independent
service centers that service every kind
of product, not just customer elec-
tronics products.

If you’re not familiar with this
case, you should be; it could affect
your livelihood.

It’s interesting to consider who’s
rights take precedence in a case such
as this. From the point of view of the
manufacturer, is it not his right to
sell, or not sell, to whomever he
chooses? Hmm.

Or how about looking at things
from the point of view of the servic-
ing business? Inthe related news item
in this issue, NESDA contends that
servicers have a right to remain in
business and to make a living from
servicing products. Hmm

What if, instead we take a look at
the merits of the case from the point
of view of the consumer. A person
buys a product. Unless he agrees oth-
erwise, the product is his to do with as
he will. He can useiit, give it away asa
gift, sell it, or do anything else with it
that he chooses. If the product fails,
he can toss it away, repair it, return it
to the manufacturer for service,
bring it to any other service facility
for service.

This scenario makes sense in the
case of most low-tech, or no-tech
products, and even in the case of
high-tech products where the cause
of failure of the products is some
common part that is available from
any of a number of vendors. As
products become more sophisticat-
ed, however, they ordinarily contain
more special parts: parts made espe-
cially by or for the manufacturer,
and not available from any other
source.

In such a case, if the manufacturer
will not sell replacements to the own-
er of the product or to independent
servicers, the only recourse the prod-
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uct owner has is to contact the manu-
facturer for service. In such a case,
the product owner must have the
product that he owns serviced by
only one agency, at whatever price
they choose to set, and according to
their terms. There is no alternative
except to replace the faulty item.

It seems to me that is justice is to be
served, the law must require that any
manufacturer who sells his product
to the public at large, or to a substan-
tial segment of the public, such as the
business community, make any re-
placement component, or subassem-
bly, available to the individual who
purchased the product, or to a service
center that that individual desig-
nates, at a price that is consistent
with the pricing of other, common,
replacement components. The alter-
native is a servicing monopoly on the
part of the manufacturer.

The case is now up to the Supreme
Court of the United States to decide.
Whatever they decide in this case will
become law as regards replacement
parts availability.

There may still be time for servic-
ing professionals throughout the
United States to offer, if nothing
else, their financial and moral sup-
port to the servicing professionals
who have introduced this case into
the legal system. For more informa-
tion, you may contact either of the
two organizations named below:

National Electronic Servicing Deal-
ers Association (NESDA)

2708 W. Berry Street

Ft. Worth, TX 76109

(817) 921-9062

California State Electronics Associa-
tion (CSEA)

10564 Progress Way, Suite E
Cypress, CA 90630

(714) 827-4986

Fax: 714-827-5630

e o] Darior



Scotch

PATENTED ONE STEP PROCESS

HEAD
CLEANING

VIDEOCASSETTE
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“We sell it and recommend it”
Don Erwin, CSM, San Diego, CA

— “A quality product and safe to use”

‘ EASJ.S SI'JA R"; Bill Warren, CETICSM, Knoxville, TN
‘ AN
\ for Cleaning V(:Z = |
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George Weiss, CSM, Chicago, IL
Made In USA

NESDA experts agree that the best solution 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’ effective, it’ safe and it’s economical”
As featured in the Advance Technology Nov./Dec. ‘87 supplement

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
Division, 3M Center Building 233-5N-01, St. Paul, MN 55144-1000

Scotch™ Head Cleaning Videocassettes. Easy. Safe. Sure.

R e Innovation working for you~ m ‘ %29
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———— News

Study points to huge growth in

home office products market

A huge growth potential exists for
the home office products market, ac-
cording to a new EIA/CEG study of
purchasers of home office equipment
released today at the 1991 Interna-
tional Summer Consumer Electron-
ics Show.

“The number of potential pur-
chasers of home office equipment is
extremely large,”’ says Gary J. Sha-
piro, group vice president of the
Electronics Industries Association’s
Consumer Electronics Group (EIA/
CEG), the sponsor of the study.
‘“There is a high rate of intent to pur-
chase these products, and, based on
statistics revealed in the study, it
seems that users are confident they
will be satisfied with the home office
products they purchase.”’

In 1990, the penetration levels of

fax machines, personal organizers

and cellular telephones in United
States households doubled. Accord-
ing to the study, 1991 buying plans
point to accelerated growth for many
of the products included in the study,
particularly fax machines, personal
computers, computer printers, mo-
dems and cellular telephones.

Thirty-six percent of the study re-
spondents said they utilize a home of-
fice or workspace in their homes. Fif-
ty-nine percent of recent purchasers
of home office products work at
home, versus 41 percent who use
these products for educational or re-
creational purposes. Both of these
user segments contribute greatly to
the potential overall home office
market.

The study shows that the 59 per-
cent of recent purchasers of home of-
fice products who work at home ei-
ther:

* Bring overflow work home

* Are self-employed and work at
home

* Work part-time or free-lance at
home, or

* Work full-time at home for an em-
ployer

The EIA/CEG Home Office In-
formation Equipment Study was de-
signed and conducted by Market
Facts, Inc., of Washington, D.C.

Penetration rates of many of the

products included in the study are
substantial. For example, 33 percent
of the respondents said they own an
electronic typewriter, 28 percent said
they own a personal computer, and
23 percent said they own a printer.
Respondents’ buying plans for many
of the products included in the study
look particularly strong for the re-
mainder of 1991, according to the
study.

Based on their attitudes about
home office products, the study iden-
tifies four categories of people who
buy home office products: pragma-
tists, dabblers, hobbyists, and pro-
fessionals. Home office profession-
als, who make up 16 percent of the
total home office market as defined
by the study, led the way in nearly
every statistic uncovered by the
study. For example, they own the
largest number of home office prod-
ucts (5.3 percent), have a home office
or workspace (88 percent), and pur-
chased a personal computer in 1990
for a home office (36 percent).

AM certification program advances

A new symbol to identify audio re-
ceivers with enhanced AM reception
capabilities has been unveiled by the
Electronic Industries Association
(EIA) and the National Association
of Broadcasters (NAB).

The idea is AM radio at its maxi-
mum potential. Broadcasters are
working to improve AM program-
ming and music quality, and this cer-
tification program will enable receiv-
er manufacturers to advertise and
market their products which can de-
liver this improved quality sound, ac-
cording to the (EIA) Consumer Elec-
tronics Group. The certification pro-
gram will be a dual-level one, with
one logo indicating enhanced AM
capability and the other indicating
enhanced reception plus AM stereo
capability.

The EIA/CEG Board of Directors
resolved to participate in the certifi-
cation program at its spring confer-
ence meeting in April. Their decision
was based on the benefits that:

e Certification will enhance compe-
tition and consumer choice by per-
mitting consumers to select among
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products produced by many manu-
facturers.

* Industry will benefit as a result of
the increased consumer interst and
expanded potential created by en-
hanced AM reception.

The new AMAX logo can be em-
bossed on or used as stickers for
placement on radios with enhanced
capabilities. It can also be used in ad-
vertising, packaging and other print-
ed materials.

Independent servicers meeting

Independent servicers meeting in
Reno, NV this summer began a cam-
paign against what they describe as
corporate attempts to monopolize
product servicing, according to the
National Electronic Sales and Service
Dealers Assocaition (NESDA).

The action was initiated by inde-
pendent dealers and technicians par-
ticipating in the annual National
Professional Electronics Convention
(NPEC) held August 5 through 10 at
the Nugget Hotel. Sponsored by
NESDA and the International Socie-
ty of Certified Electronics Techni-
cians (ISCET), NPEC is a week-long
consumer electronics industry event
consisting of management and tech-
nical seminars, dealer/manufacturer
forums and a two-day trade show.

The action was in a reaction to the
pending U.S. Supreme Court case:
Eastman Kodak Co. vs Image Tech-
nical Servicers, Inc. et al. In 1987, ac-
cording to NESDA, the office prod-
ucts manufacturer refused to sell
parts for printers and copiers to an
independent servicer. That servicer
rallied the support of others nation-
wide to challenge Kodak in court.
The case is scheduled for the Su-
preme Court this fall. Joining the suit
on behalf of Kodak are a number of
computer, automotive and consumer
electronics companies.

NESDA members attending NPEC
’91 began collecting funds, encour-
aging independent servicers from lo-
cal, state and regional associations to
make donations in support of inde-
pendent service and the rights of their
profession. By the end of the conven-
tion, the drive had already raised sev-
eral thousand dollars, according to
NESDA. |
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Electronic test instrument catalog
New from Bel Merit Corp. is a prod-
uct catalog that details the manufac-
turer’s line of digital and analog mul-
timeters, function generators, fre-
quency counters and power supplies.
Accessories and product specifica-
tions are covered.
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Computer course introduced

Heath Company introduces five
new computer courses in its free Fall
1991 Home Works by Heathkit cata-
log. According to the manufacturer,
these new courses offer the fastest,
easiest way to gain a working knowl-
edge of computer applications and
include WordPerfect, Windows, Lo-
tus 1-2-3, Word for Windows and
AutoCAD. The courses allow learn-
ing through easy-to-read text and
step-by-step instructions, plus fre-
quent examples, illustrations and
tips. The four color 40-page catalog
also introduces six new home study
video courses which can be used to
learn important electronics concepts.
The topics include Operational Am-
plifiers, Linear Power Supplies,
Switching Power Supplies, Trouble-
shooting with the Oscilloscope,
Troubleshooting with Electronic
Test Equipment and Troubleshoot-
ing Microprocessors. A student
workbook is included with each vid-
eo to reinforce learning.
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Technical booklet on optoelectronics

Anritsu announces the availability
of ““Optoelectronics Technology To-
day,’’ a free 46-page booklet on op-
toelectronics detailing the latest ad-
vancements in light source technol-
ogy and applications. The booklet is
the sixth in a series Anritsu has pub-
lished on optoelectronics. The book
contains studies on surface emitting
lasers and active parallel microop-
tics, synchrotron radiation and its
applications, remote detection of
methane using a 1.66 um diode laser,
current R&D of X-ray lasers, ultra-
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fast optoelectronics and their appli-
cation to IC testing, and the present
and future of optical technology.

Circle (3) on Reply Card

New product data sheet describes

digital multimeters

A new 2-page, 4-color product bul-
letin is available from Simpson Elec-
tric Company. It describes the com-
pany’s model 487 and 488 digital
multimeters. Both feature hand-held
convenience, but with bench top
specifications. The Model 488 pro-
vides true RMS readings for com-
plex, non-sinusoidal wave forms
over a broad 20KHz frequency range.
The text of the new product bulletin
provides descriptive information on
auto-ranging which combines the
best of both digital and analog dis-
plays. Other important operating
features described in the text include
an audible self-test and audible conti-
nuity for fast troubleshooting.

The full-color brochure also in-
cludes complete specifications, or-
dering information and a list of con-
venient accessories.

Circle (4) on Reply Card

Oscilloscpe probe and
test accessory catalog

Test Probes, Inc offers a catalog of
test probes, test leads and accessories
for oscilloscopes and DMMs. The
catalog, ‘‘Oscilloscope Probes and
Test Accessories, 1991’ contains de-
tailed descriptions of the company’s
full line of leads, probes and acces-
sories. Cable for the leads is made
with 720 strands of copper wire, and
is low in resistance to facilitate low
voltage and resistance measure-
ments. The insulation is made of sili-
cone rubber, which is flexible under
extreme cold and is burn resistant to
soldering irons, and does not crack
due to age hardening. Included in the
catalog are descriptions and replace-
ments for popular probes, special
purpose and repairable probes, mul-
timeter leads, coax adapter Kkits,

probe accessories, and more.
Circle (5) on Reply Card
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CD player servicing

By Victor Meeldijk

Compact disc players, introduced
in 1983, have been steadily increasing
in sales since their introduction, with
almost 7 million sold to dealers in
1989 (according to the EIA). Sales of
the CD’s themselves have also in-
creased, so much so that they outsold
vinyl LP’s in the first six months of
1988 (70.4 million CD’s to 43.5 mil-
lion LP’s).

Whether the CD players have 20
IC’S, as in the 100,000 units made by
Phillips in 1983, or as few as 6 IC’S in
some players made in 1987, all CD
players operate in basically the same
manner.

CD player initial operation and the
spindle motor servo

When a CD player is first turned
on, the microprocessor (or micro-
controller) checks to see that the CD
drawer switch is closed, the spindle
motor servo causes the turntable to
rotate clockwise at a constant speed
of about 350 RPM, and the pickup
sled (or rotating arm used in some
players) goes to the inner track (the
microprocessor gets a signal from a
limit switch when the pickup gets into
the proper position.

Refer to Figure 1A, which is the
block diagram of the Sharp DX- 620
(where the microcontroller is IC303,
and the servo control is IC10). Figure
1B is the underside of the mechanical
portion of the CD player. The laser
(generated by a low power aluminum-
gallium-arsenide, AlGaAs, semicon-
ductor diode) goes on and the focus
servo circuit puts out a focus up/
down signal (FUD) which causes the
focus actuator to move up and down
2 or 3 times to focus the beam on the

disc. . '
If there is no disc in the player, no

focus is obtained and no focus OK

Meeldijk is ReIiabiiit;'/Maintainabili;y Engineering
Manager Diagnostic/Retrieval Systems, Inc., Oak-
land, NJ

(FOK) signal is generated by the fo-
cus servo (in Figure 1A the servo is
IC4 and the Focus driver is IC5). The
player then shuts down, the turntable
stops, and the pickup moves to the
inner limit.

If there is a disc on the turntable,
RF data is detected (via the laser
beam reflecting from the pits and
flats of the disc and back through the
optical system to a photodiode array
in the pick-up assembly), and the
turntable motor servo goes into an
11T speed mode. The 11T speed
mode is based upon 11 clock cycles
and relates to the digital data encod-
ing scheme (Figure 2 is the RF eye
pattern).

This is part of the EFM or eight to
fourteen bit modulation scheme in
which 14-bit words are substituted
for the eight-bit words to limit the
high and low frequency content of
the data stream. In this scheme there
are no more than 10 zeros between
ones and no fewer than 2 zeros be-
tween ones. This is called the 2 to 10
rule. This aids in playback tracking
by limiting the playback tracking to
720KHZ even though the data rate is
4.3221MHZ.

Once the phase of the playback
EFM signal and the crystal clock is
aligned, the spindle motor servo goes

8 Electronic Servicing & Technology October 1991

into the CLV (a Constant Linear Ve-
locity of 1.3 meters per second) mode
for playback (the 11T mode is used
again for search, skip and pause
functions).

The CLV servo action keeps the in-
formation coming off the disc at a
constant rate by varying the speed of
rotation from 480 RPM for the inner
tracks to 240 RPM for the outer
tracks. The data rate is monitored by
the data stored in RAM (in Figure 1A
this is IC14).

If the memory fills to more than
half of its capacity because the speed
of the disc is too fast, an error signal
is generated which slows the turnta-
ble motor. If the memory does not
fill to half capacity the disc speed is
too slow and the speed of the turnta-
ble motor is increased. Further de-
tails on why data is stored in RAM
will be found in the section on Audio
Data, which is discussed below.

During the initial operation, the
disc Table of Contents (or TOC), lo-
cated at the innermost tracks of the
disc, is read. The TOC contains the
information on track times and the
number of tracks on the disc. With-
out the EFM, RF signals and the
reading of the disc TOC, no other
playback operations can be per-
formed.
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Figure 1A. The Sharp DX-620 block diagram.
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The laser beam

A semiconductor laser diode pro-
duces a coherent (all light waves in
the same phase) IR (infrared) light
beam. The CD player design may be
either a 3-beam system or the later
I-beam system. In the 3-beam system
the laser light goes through a collima-
tor lens which focuses the light into a
coherent parallel beam (see Figure 3).

The light then goes through a grat-
ing lens which splits the light into
three separate beams, a main beam to
read data, and two adjacent beams
used for tracking.

The three beams then go through a
polarization prism which separates
the sending beams from the returning
beams coming off the laser disc (Fig-
ure 4 shows the Sharp laser pick-up
assembly with the cover removed).

Next the beam goes through a 1/4-
wave plate which changes the beam
polarization by 45 degrees. The beam
then goes through a focus lens before
going to the disc, where it is further
focused by a factor of 1000 by the
disc itself.

The CD player is relatively im-

. LASER
POWER
SUPPLY

Figure 1B. The underside of the mechanical section of the Sharp DX-620.
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the disc because the scratches occur
on the surface of the disc, while the
laser is focused on the optical surface
of the disc, which is below the
scratches.

Thebeam that is reflected from the
disc returns through the focus lens
and through the 1/4-wave plate. Be-
cause the beam travels through the
1/4-wave plate twice, once on its way
to the disc and once on its way back,
it undergoes a total polarization
change of 90 degrees. Next the beam
goes through a detector and cylindri-
callens and finally to the photodetec-
tors. Two outside photodiodes are
used for tracking and four centered
photodiodes are used for data and
focus error detection.

In the one-beam system, the beam
is not split, and therefore the optical
system contains fewer components.
The complete beam is used for data
and tracking, as described below.

The tracking servo

In the 3-beam system, the tracking
beam’s photodiode output goes to a
comparator which produces an error
voltage if the tracking needs adjust-
ment. A sawtooth waveform goes to
the tracking coil for the CD player to
step from track to track (in Figure
1A, IC6 is the tracking driver).

In a one-beam system, the photo-
detector outputs go to a phase com-
parator, to determine if the data pit
crossing is detected equally by the
center diodes. If this is the case, a
TOK or tracking OK signal is gener-
ated (see Figure 3). If not, an error
voltage (TER, or tracking error) is
generated by the servo circuitry.

The focus servo

When an in-focus returning laser
beam goes through the cylindrical
lens it is a round spot when it hits the
four photodiodes (see Figure 3). Be-
cause all photodiodes receive the
same amount of light, their output
signals are all equal. If the beam is
not in focus the spot will be an ellipse,
tilting either to the left (focus too
near) or to the right (focus too far).
The photodiode outputs will there-
fore be different because the four di-
odes receive different amounts of
light.

In this case, when the outputs are
paired and sent to a comparator cir-
cuit a focus error voltage is pro-
duced: a positive voltage if focus is

N
VA /\V/VVVV\/\/
OGN

XXX
O

Figure 2. The RF eye pattern (note the distinct diamond shape in the center of the
waveform).
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Figure 3. The 3 beam laser system and photodiodes.

cus is too far. This output signal is
amplified and goes to the focus coil,
which behaves like a speaker coil, l
moving the focus lens up and down
to keep the laser beam in focus. !
|

too near; a negative voltage if the fo- '

The audio data

The RF signal coming from the
photodiodes also goes to a phase
locked loop, consisting of a Voltage
Controlled Oscillator (VCO) and a
phase comparator. This is part of |
IC12 in Figure 1A). The PLL 8.642
MHZ output is divided in half and
compared to a squared-up RF signal.
This scheme recovers the data bit
clock (PCK) which is used to gate the
RF signal and produce the EFM sig-
nal.

The EFM signal is then demodu-
lated back into an 8-bit data signal |
and CIRC (Cross Interleave Reed
Solomon Code, a form of error cor-
rection) and CRCC (Cyclical Redun-
dancy Check Code, another form of
error correction) and interleaving
data recovery is then performed.

Interleaving recovery restores data

continuity in time, which was frag-
mented, or interleaved, to prevent a
loss of a large portion of continuous
data because of a major scratch or
imperfection. With this fragmenta-
tion of data, enough information can
be recovered from undamaged por-
tions of the track to reconstruct the
original data.

Restoring the data in its proper or-
der involves temporarily storing por-
tions of it in RAM memory and then
retrieving it in the order in which it is
needed to restore the original signal.
Therefore, this demodulation recov-
ers from a 588 bit signal; which in-
cludes parity (error correction), con-
trol, EFM modulation and data bits;
the original 192 bits of data (all this is
done in IC12 in the Sharp player).

The signal then goes to a D/A con-
verter (IC13) and then a deglitcher
circuit (IC17), which separates the
left and right audio channels from
the serial data stream coming out of
the D/A converter. The deglitching
creates a 44.1kHZ switching noise
which is filtered out by a low pass
filter (LPF).
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Some CD players follow this by a
Phase Shifter which corrects an earli-
er 11uS phase shift, done because
data sampling of both channels is
done simultaneously. The output
then goes to an output amplifier, the
output of which is controlled by a
muting circuit (should large data er-
rors be detected the output is muted).
This is Q22 and Q23 in the Sharp
player block diagram.

Troubleshooting a CD player

There are various sections of the
CD player to check should a mal-
function occur. Some typical prob-
lems and areas to check include the
following.

Player does not turn on

When the player fails to turn on,
check fuses, power cord, power
switch, power supply, power supply
turn-on circuit (more about this in
the repair case history to follow),
closed cover switch (in portable
units), and the transit screws (some
units may not turn on if they are en-
gaged).
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Drawer does not open (close)

If the drawer doesn’t open or
close, or opens or closes only part
way, check for a stuck mechanism ‘
(may need lubrication), foreign ob-
jectsin the drawer, damaged gears or
worn belts (Figure 5), front panel
open/closed switch, power supply
voltages, internal drawer open/closed
sensing switch, loading motor, con-
trolmicroprocessor (microcomputer).

Player starts to operate
then shuts down
If the spindle (turntable) has not ro-
tated at all, check the drawer closed
switch, power supply voltages to spin-
dle motor, spindle motor, spindle mo-
tor servo.

In the case where the spindle starts
to rotate then stops, check the slide in-
side limit switch; the pickup may not
be in the proper position to read the
disc (Figure 6). Check for the pres-
ence of RF and EFM signals. If no RF
is present check to see if the laser lens
is dirty or is fogged by condensation.

WARNING: NEVER look directly
at the laser assembly as it can damage

| your eyes. the laser beam is invisible

and you will not be able to see it.
When the safety switches/interlocks
are defeated and the player is turned
on, keep a disc on the turntable at all
times (Figure 7).

Check the laser diode either with a
laser power meter, or measure the
voltage drop across a resistor in the
laser power supply. Compute the las-
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er current. Typically it is between
40mA and 80mA.

The laser assembly is susceptible
to electrostatic discharge damage
(ESD), so don’t remove it unless you
are absolutely sure it is the problem.
Make sure, for example, that all me-
chanical problems have been ruled
out. If youdo have to remove the las-
er assembly, you must follow proper
ESD precautions in order to avoid
damage. These precautions include
placing of shorting clips on the con-
nections after disconnecting this as-
sembly. Follow all of the manufac-
turer recommendations.

Also check for proper turntable ro-
tation. Problems here can be caused
by the motor drive circuit, or the sys-
tem microprocessor (microcontrol-
ler), or even the signal processing cir-
cuits (refer to the discussion on the
RAM memory in the ‘‘Initial Opera-
tion and the Spindle Motor Servo’’
section above). Other things you
should check are turntable height,
focus coils and focus servo circuitry.

If the optical pickup does not
move to the inner position on power
up, check the inside limit switch,
check that the slide assembly is not
stuck or the gears are worn and check
the motor drive circuits, the motor,
and the control microprocessor.

To check turntable height (when
there is no RF signal present), moni-
tor the RF output test point and,
while the turntable is rotating, tap
the side of the disc nearest the pick-
up. If you observe an RF signal mo-
mentarily, the turntable is too high.
If you tap the opposite side of the disc
and observe the RF signal, the disc
height is set too low.

To check the focus servo and the
focus coils, observe if the focus
moves up and down two or three
times when the player is turned on.
Look carefully at the lens in the pick-
up from the side of the player. You
should have a disc on the turntable
when you do this. If it does not move,
check the focus coils (resistance is
typically 20Q to 30Q2). When checking
the coils with an ohmmeter you may
see some slight movement of the fo-
cus lens caused by the voltage on the
ohmmeter probes. If the resistance is
within specification, check for a
stuck focus assembly.

Player mistracks or skips
This problem may be related to ei-

Figure 4. The Sharp laser pick-up with the cover removed (do not open or attempt repalrs of
the pick-up assembly. if defective it must be replaced).

Figure 5. The tray openiclose belt.

ther tracking or servo focus prob-
lems. Check the FOK (Focus OK) sig-
nal and trace the TER (Tracking Er-
ror) signal. If there is no TER signal,
both the radial tracking coil and the
pick-up motor have no control sig-
nals. The loss of either the FOK or
the TER signal can cause tracking
problems. Also check tracking bal-
ance adjust, RF PLL, radial tracking
coil and sled (pick-up) motor and
rails for binding or sticking. A low
laser diode output can also produce
tracking errors and audio dropouts.
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Player susceptible to bumps or jolts

When the player is unusually sus-
ceptible to bumps and jolts, check
tracking gain adjust.

Distorted audio

Distorted audio is a sign that most
likely the problem is in the audio cir-
cuits. Check audiq amplifier IC’s
and transistors and coupling capaci-
tors. The CD player may use a sepa-
rate amplifier for the headphone
jack. If this output is correct you
have isolated the problem to some-




Flgure 6. The slide assembly limit switch.
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Figure 7. Neverlook directly at the laser when the unit is on and the interlock switches are

defeated.

thing in the area of the main audio
amplifier.

Remote control problems

When the CD player doesn’t re-
spond to the remote control, start by
checking the batteries in the hand
held unit, then check for cracked PC
cards or damaged parts in the remote
control unit (they are often dropped).
Check and clean the optical surfaces
of both the remote control and the
main unit, and check the remote con-
trol circuitry.

Front panel control problems
If this symptom is accompanied by
a malfunctioning remote, check the
system microcontroller. If the re-
mote operates but the front panel
controls don’t, check the front panel
switches, printed circuit card (for
cracks caused by excessive force in
pressing the front panel switches),
wiring harnesses and connectors.

Display problems
When the display doesn’t operate
properly, check display input power
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(especially if it’s a fluorescent dis-
play), check display drivers and look
for signs of physical damage or poor
connections (especially if one seg-
ment is out).

No audio output

If there is no audio output, but the
turntable is rotating and there is an
RF signal, check the decoding cir-
cuits, D/A converter, deglitcher cir-
cuit, low pass filter, audio amplifier
and muting circuit. Also check con-
nections to the audio output jacks.

Long track search time

Check for dirt and scratches on the
disc, power supply output voltages,
the RF PLL adjustment, the system
microcomputer.

To assist in troubleshooting there
are test discs available from manu-
facturers (such as Sony and the
N.A.P. Consumer Electronics Cor-
poration) which evaluate the CD
player’s ability to play dirty or
scratched IC’s, and which supply sig-
nals that enable the measurement of
player performance, amplifier re-
sponse and speaker performance. B
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All about DMM test leads
Help in choosing the right probe for

your testing problem

By Bill Hansen

Connecting test points to a multi-
meter is an every day experience. Yet,
while common, it’s usually difficult.
It’s often at least a three hand job! So
having the right kind of test lead,
probe and probe tip can be very help-
ful. Taking alook at what’s currently
available might help make for a less
testing experience.

The basics

The first requirement of a test lead
is to make the connection. This
means getting through the oxide,
dirt, corrosion, insulation or confor-
mal coat to make a good contact with
the lead, test point or wire.

The second requirement is to hold
the connection - keep a continuous,
not intermittent, contact.

The third requirement is depend-
ability. The test connection must be
insulated from other devices or
equipment. And the connections
shouldn’t pull loose. All reports in-
dicate this is a particularly frustrat-
ing problem. Stopping everything
and making re-connections, perhaps
several times, is particularly annoy-
ing. Having a hot lead swinging loose
can also be a danger.

Which leads to point four - safety.
Testing can be inherently dangerous.
So it’s important that the equipment
be as inherently safe as possible.

In fact, these four points aren’t in-
tended as priorities but as interde-
pendent necessities. A good contact
doesn’t accomplish anything if you
have 1500V flapping against your leg.

Referring to these four basic

DOG-LEG MICROTIP

~—>  SHOULDERED MICROTIP
<———  NEEDLETIP
e—=  BRASS NOTCHED TEST
PROBE TIP
& INSULATED ALLIGATOR
CLIP
O >—3  SPADECLIP

INSULATED BATTERY
CLIP

J-HOOK CLIP

a——\—’_@ PINCER CLIP

INSULATED
EXTENDABLE TIP

IC LEG

POP JACK
(CROSS SECTION)

SLIDE-ON TIPS

FIELD REPAIRABLE
PROBE TIP

Hansen is lne enginee;'ing sn[;ervisor for ITT Pomona
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Figure 1. Types of probe tips
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needs, we’ll look at probe tips, which
actually make the test contact, as well
as body design and interconnections.

Types of probes

The most common tip is the brass
notched test probe tip (see drawing).
This is normally a 0.080” diameter
brass rod, an inch or less in length,
with a conically shaped arrow head
on the end.

Brass is a good current conductor
with a very low voltage drop across
the contact point. It’s relatively soft
so it can mash into the test point with
some friction grab, and not slide
away too easily.

Additionally, the notch can lock
on to a lead or wire if that’s what
you’re contacting. It’s small enough
to fit into most spaces, and it can
handle most loads you’re liable to
subject it to.

Sharp needle points offer a lot of
advantages, particularly in electron-
ics. They can penetrate oxides or in-
sulation easily, and make a good con-
nection. The sharpness of the point
digs in and grabs hold of the test
point, tends to stick and not slide off.

Dog leg versions let you dodge
around components as well as pro-
viding a springiness that lets you
move the probe handle slightly with-
out losing your contact point.

Extendible versions let you reach
several inches down into a circuit,
and perhaps get around a power sup-
ply or other object. Because these
long, thin tips are insulated, they of-
fer protection against shorts.

Needle tips are so sharp, they can
accurately reach minute leads or
points. They’re stainless steel so
they’re strong, even springy, easy to
handle. The drawback is that steel is
not the greatest conductor and the
sharp point means you can’t drive
much current through them or they’ll
burn up.

The ICleg is aspecialty tip, a sharp
needle point protected by insulating
plastic on each side. As with the nee-
dle points, it digs in and holds in
place while the insulation protects
against shorts. It’s excellent for ac-
cessing some IC leads.

Alligator clips are also common,
perhaps the most common. Nobody
likes alligator clips but everyone uses
them. They don’t fit in close quarters
well. The weight of them acts as a lev-
er that tends to work toward pulling

themselves loose. Their jaws tend to
be out in the open, contributing to in-
advertent contact with neighboring
objects, although sheathed clips help
protect against this. In fact, most
clips are now sheathed.

However, alligator clips come in
different sizes and we’re all used to
them, so we use them. And the truth
is, you can wiggle them around and
force a good contact, and in the right
applications they stay locked on and
keep the connection. So they have
their uses.

J-hooks with a spring loaded insu-
lation sheath can really grab a com-
ponent lead or wire and hold well.
They come in maxi, mini and micro
sizes to adapt to different jobs. Gold
plated beryllium copper makes an ex-
cellent contact (don’t accept J-hooks
of base metal, the savings aren’t
worth it).

The spring loaded sheath is a safe-
ty factor as well as a mechanical aid
for a good hold. Their advantages
are obvious. The disadvantage is a
slightly higher price than straight
tips. In very close quarters, with
tightly spaced component leads, J-
hooks can also present a size problem.

Pincers were really designed as a J-
hook replacement in tighter spaces.
The tips, shaped like commas, are
gold-plated beryllium copper, heat
treated to act as a spring. They reach
around and grab on to component
leads.

Again, aspring-loaded sheath pro-
vides a safety advantage and protects
against shorting to adjacent leads.
While not expensive, pincers’ disad-
vantage, just as J-hooks, is a higher
price than simpler straight tips.

Spade lugs can be screwed down at
a binding post, letting you then oper-
ate hands-free and turn on your mo-
tor, throw your switches and make
your measurements. In specific ap-
plications they let you hook one or
both sides of your multimeter and
not worry about making or keeping
contact.

A battery clip, not really designed
for batteries but the common de-
scriptive name used in industry, lets
your grab on to big nuts or bolts and
hold on strong.

Probe design
Many of the tips described are
available permanently installed in
special purpose probes. Some are
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available as slide on tips, which allow
acommon probe body to meet a vari-
ety of needs. Some are available with
pop jack connections to plug-in to a
common probe body.

A fixed-tip design offers advan-
tages to anyone who needs to often or
repetitively perform the same test
step. You just pick up your sturdy
probe and do the job.

The disadvantage is a lack of ver-
satility. Either you’ll have to try to
make do with the wrong probe occa-
sionally, or you’ll have to buy a num-
ber of different probes to meet each
situation. In fact, if you do large
amounts of testing, having a collec-
tion of probes to meet each situation
is a wise decision. A number of kits of
probes selected to match various ap-
plications are available at good prices.

Slide-on tips give you versatility.
You can use a needle sharp tip when
you need it, then just slip on a spade
lug when you need it. The disadvan-
tage is an outgrowth of the advan-
tage: the slide ons can also slide off.
Slide-on tips provide big advantages
to anyone who usually works with
heavier electrical equipment and only
occasionally with electronics; eleva-
tors might be an example, operating
with high power and controlled by
digital electronics. One probe with
multiple slide-on tips can meet a
number of needs for testing the con-
trols. However, if much of a load is
put on the connection, it can pull
loose.

The pop-jack connection (see illus-
tration) offers a solution to this prob-
lem. It allows you to interchange
probe tips but holds them in place
tighter. It offers a metal male-female
connection with a friction grab, plus
the plastic insulating sheaths actually
deform and create a seal. The pop-
jack connection requires 5 or more
pounds pull to dislodge (although if
you twist first, it parts easier). It’s a
little like the Chinese finger puzzle in
its holding ability.

Field repairable

Most test probes are insert mold-
ed, with the test lead permanently im-
bedded in the handle. This can pre-
sent several problems. Most prob-
lems occur with the lead wire fraying
where it enters the handle. Once this
happens, the probe must be discard-
ed and replaced.

There also is a safety hazard. Dur-
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and chuck it in place.

Most probesinclude finger guards,
to keep you away from getting too
closetothe test points, and matte fin-
ishes or ridges to provide a tight grip.

ing manufacture, the site of the tip |
and lead juncture, usually a crimp,
can result in a stray wire strand.
When molded into a handle, this
stray wire can be very close to the sur-
face of the probe and, particularly at
high voltages, present serious prob-
lems. Most molded probes are 100%
hi-pot tested to try to avoid this.

One solution to this problem is to
thread the tip-and-lead-wire assem-
bly into a hollow handle and then
hold the tip in place with a screw-
down chuck. That means that it is in-
herent in the design to never short
through the probe handle.

It also means the probe is actually
field repairable. If the lead wire is
bent, broken or frayed, you cut it
off. You then re-solder the wire to
the tip, insert it back into the handle |

Connections

Connection of the probe to the
multimeter is through wire and a
standard banana plug.

The wire must have a low enough
resistance to let your signals get
through and it must be insulated.
Probes that use 18-gauge wire, dou-
ble insulated, more than meet all UL
criteria. Some manufacturers use 20
gauge, which is not capable of handl-
ing the load in some cases.

Various insulations are available,
such as standard PVC and a superior

Sell to nearly 38,000
ELECTRORIG

consumer electronics
servicing professionals .
« ES&T magazine readers buy test equipment, replacement
parts, tools, servicing manuals, virtually every kind of
electronics servicing related product.

« ES&T readers budget nearly $230 million a year for
test‘measurement equipment for their facilities. With 77%
directly influencing the selection of products for their facilities.

« ES&T readers service all types of consumer electronics
products. Including personal computers, VCRs, CDs, TVs and
other audio/video equipment.

Call or write today for your ES&T media kit.
76 N. Broadway e Hicksville, NY 11801 ¢ (516) 681-2922 » FAX (516) 681-2926

e FrTase donb
CONSOLIDATED

EL EERG Wi 301 NV 17 1CLTS

|"CONSOLIDATED

Get two of the most valuable
electronic catalogs ever! These
2 catalogs contain over 16,000
hard to find electronic parts &
equipment. VOL. | - features
112 pages of high quality test
equipment. VOL. Il - features
144 pages of electrononic
parts, tools & cross reterences.
Send $5 check or money
order, or call today & use your | [
VISA or MasterCard. VoLuusn - PARTS § Acre
S5

1-800-543-3568

CONSOLIDATED ELECTRONICS, INCORPORATED 705 WATERVLIET AVENUE DAYTON, OHIO 45420-2599
FAX: 145131-252-4066 / TEL. 1-(513)-252-5662 / TELEX: 288-229 / COMPUSERVE: 76057, 3347 / EASYLINK: 62850013

Circle (47) on Reply Card

18 Electronlc Servicing & Technology October 1991

PVCthat’s more flexible, or silicone,
whichis both more flexible and much
more heat resistant.

There’s more to a banana plug
than some might think. First is con-
struction, superior banana springs
are made of a single piece of heat
treated, spring quality, beryllium
copper. Any other banana plugs on
the market are made of materials
with bus spring retention, which may
make for less dependable, less reli-
able connections.

There still are unsheathed banana
plugs available for multimeters but
the move is away from them. All of
the better, newer multimeters accept
sheathed plugs. A bare, unsheathed
plug swinging loose while hot is just
too dangerous to accept. An accep-
tance of sheathed plugs is urged.

Most users, as they finish a testing
task, wrap theleads around the meter
and put it away until next time. That
means the leads are getting bent at
90°, banged against a drawer or
shelf, and eventually tend to break or
fray. To counteract this, many leads
are molded at 90° from the sheathed
plug.

Most applications require some
additional connections. And there is
nothing more frustrating, or more
common, than having connections
pull apartrightin the middle of a test.
It’s also dangerous, as mentioned
earlier. Look for tight pop-jack con-
nections on lead wires, on probes,
and as connectors that let you put to-
gether any combination, in varying
lengths, to meet your needs. Differ-
ent companies offer various ways of
meeting this problem. Whatever you
prefer, it is a problem that must be
faced.

Wrap up

Multimeter manufacturers have a
bad reputation for test leads. The
fact is, your meter probably does not
come with the best selection of leads
for your specific needs. Typically,
you should plan on spending some-
thing on additional test leads. The
point of this article is to give you
some facts that will let you make the
most informed decision.

Testing is inherently dangerous,
particularly at higher voltages. The
closer a user can get to having the cor-
rect tool for each task, the safer it will
be and the easier it will be to perform
the task accurately and quickly. B



Troubleshooting horizontal
circuits in imported TVs

By Homer L. Davidson

Horizontal output circuits in most
imported TVs are quite similar to
those of domestic manufacturers, ex-
cept that Japanese sets were the first
toinclude a damper diode built inside
the horizontal output transistor
(HOT) package. Additionally, the
Japanese were ahead of other manu-
facturers in supplying low scan-de-
rived voltages from the secondary of
the horizontal output transformers.
Service the horizontal circuits of
sets made in the orient as you would
any other TV chassis (see Figure 1).

Davidson is a TV servicing consultant for ES&T.

Shut down problems
Before performing any serviceona
modern set, connect it to the ac line

| through a variable isolation trans-

former. When the symptoms suggest
that the problem is in the horizontal
circuits, isolate the horizontal output
transistor. One way to achieve this
isolation is to remove the B + fuse or
isolation resistor to the flyback
transformer. If a fuse is not handy,
then remove the transistor.

Monitor the horizontal waveforms
at the driver, the base of the horizon-
tal output transistor, and the flyback
transformer. Two different measure-
ments can be made with a dual-trace
scope. Clip the HV tester under the

diode lead of the picture tube. Mea-
sure critical voltages throughout hor-
izontal circuits.

Horizontal output transistor

In the horizontal circuits of the lat-
est imported sets, the damper diode is
included in the same case as the out-
put transistor (see Figure 2). The nor-
mal PNP output transistor on diode
test (DMM) will have a measurement
of under 0.5Q with the red probe at
either base or emitter and black lead
to collector (metal). When you re-
verse the leads, you should read infi-
nite resistance.

You should also take resistance
readings from base to emitter and

Figure 1. A technician services an imported TV set.
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500

Figure 2. Thedamperdiode is found inside the case of the horizon-
tal output transistor in these TV chassis.
Figure 3. Universal horizontal output transistor replacement chart.
INTERNAL
TRANSISTOR
DAMPER RCA SYLVANIA
DIODE NUMBER
25D869 SK9119 ECG89
25D898B SK9119 ECG89
2SDs7 SK9119 ECG689
25C870 SK9119 ECG89
25D1398 SK9422
2SD1426 SK9422
25D1453 SK9422
25D1555 SK9422
2SD1651 SK9422

emitter to base of the HOT. A read-
ing of less than 501 is normal in both
directions. If your DMM has an aud-
ible resistance indicator, it will sound
at this resistance value.

When a horizontal output transis-
tor shorts or becomes leaky, it usual-
ly occurs between emitter and collec-
tor. Because the internal damper di-
ode is connected between those two
points, it’s impossible to tell whether
it’s the transistor or the diode that

has gone bad. Any time you encoun-
ter a horizontal output transistor
with a low resistance measurement
between collector and emitter ter-
minals, replace it.

Do not try to substitute another
output transistor in place of this type
transistor, unless you add an external
damper diode of the correct specifi-
cations to the circuit. Universal re-
placement transistors sold by distri-
butors such as RCA-SK, Philips

ECG or NTE may be used to replace
horizontal output transistors that in-
clude the internal damper diode (see
Figure 3).

Scan derived voltages
In a number of present day color
TV chassis, several circuits may be
powered by low voltages derived
from the secondary windings of the
flyback transformer. While this is
done to improve the efficiency of

R548
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| Y Y ————a 148V
Ee=——_"1 3 i
C511 C358
TO HORIZ 4 | S 4.7uF 2.2,F
OUTPUT . B e
8 —@» 248V
+
C521 —t
5 % | B
+115V

12.86

T502

PART OF HORIZONTAL

FLYBACK TRANSFORMER

Figure 4. Scan derived low voltage circuits found in the secondary winding of some chassis.
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Figure 5. The Samsung K50 chassis shut down was caused by a defective 12V regulator transistor.

manufacturing, with its consequent
lowering of costs, a side effect is that
these sets are more difficult to ser-
vice: in a set with scan-derived sup-
plies, the horizontal output stages
must be functioning before other cir-
cuits will operate (see Figure 4).

If the horizontal oscillator and
output circuits also are fed from the
scan derived low voltages, it becomes
extremely difficult to isolate the de-
fective component. In low voltage
circuits in some Japanese sets, the
horizontal oscillator IC is fed directly
from the low voltage power supply.
In the case of these circuits, problems
in the horizontal stages can be quick-
ly isolated. If the low voltage feeding
the horizontal oscillator or count-
down circuits are fed from the fly-
back power circuits, however, the
only way to check the oscillator is
through the use of an external power
supply.

Scan derived voltage circuits are

difficult to service when the chassis is
shut down or has HV shut down. The
same applies to a no start-up chassis.
Isolation and external voltage injec-
tions are effective in troubleshooting
scan derived low voltage circuits.

The best method to show how to
service horizontal circuits in import-
ed sets is to discuss actual trouble
symptoms.

Samsung K50 chassis shutdown

A Samsung K50 chassis set was
brought into the service center with a
symptom that it did not operate at
all. The first step in servicing this set
was to determine if the symptom was
caused by failure of the ac-line power
supply, or if the problem was the re-

sult of high voltage shut down. To |

determine this, I monitored the high

voltage at the anode of the CRT and

the low voltage at the power supply.
I measured about + 128 volts at

the collector (metal) terminal of the |
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HOT. Because the horizontal output
transistors cause most horizontal cir-
cuit problems, my first step was to
check Q402 resistances. An in-ircuit
check showed that Q402 was normal
(see Figure 5).

When the switch was turned on, no
HV was present at the HV probe. Of-
ten, HV shut down occurs after ex-
cessive high voltage and takes a few
seconds before shutdown. I assumed
the symptoms were chassis shutdown.

Naturally, with no output from the
horizontal output transistor very lit-
tle voltage was found at pin 16 of
IC501 and collector of Q401, since
these voltages are derived from the
flyback circuits. D401 and R414
tested normal. The flyback winding
of pin 1 and ground indicated low
ohm continuity on the ohmmeter.

Since the horizontal drive wave-
form from IC501 must be present
(pin 17) in order for this set to oper-
ate, and generation of this horizontal
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in the horizontal circuits.

drive waveform requires that there is
dc present at pin 16 of the horizontal
oscillator IC, I applied a 12.5V exter-
nal voltage source to pin 16, with ac
power disconnected, then monitored
pin 17 with the scope to determine if
the internal oscillator and horizontal
drive were normal. IC501 produced a

|

fairly normal waveform and ap-
peared good.

From the foregoing tests, I as-
sumed that the horizontal driver or
flyback circuits were the problem. I
came to a different conclusion, how-
ever, after checking the 12V regula-
tor circuit in the 16.5V line. Q202

showed a 520 leakage path between
base and ground. Suspecting a short-
ed transistor, I removed Q202. Fur-
ther checks showed, however, that
Q202 was open between base and
emitter terminals, and that leakage
still was present from the base ter-
minal to chassis ground. D205, a zen-

T801
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TRANSFORMER

REPLACE (OPEN)

Q803
HORIZ OUT
109V

C846 C847
= 0.001uF 0.001uF
1.8KV 18KV

T803
FLYBACK

C848
001

1.8KV

+110V

Figure 7. Excessive high voltage in a Sony CVM 1270 model was caused by open safety capacitors.
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Figure 8. Leaky Q404 blew the fuse repeatedly in a Goldstar NF-OIX chassis.

er diode, was the culprit. I replaced |
Q202 with an SK3849 universal re- |
placement, and D205 with an appro-
priate replacement diode.

After replacing Q202 and D205,
the horizontal output circuits were
normal and produced a raster. Al-
though the shut down trouble may be
caused by any of the horizontal, fly-
back or low voltage stages, the trou-
ble in this case occurred in the 12V
source, causing chassis shut down.

Two days later I returned to pick
up the set because it was experiencing
the same problem. I noted that when
[ rotated the 110V adjust, the high |
voltage became excessive and shut ‘
down the chassis. At first the HV
shutdown circuits were suspected. |
Further investigation revealed that |
when higher voltage was applied to ]
the collector of the horizontal output
transistor picture width became ex- |
cessive. x

Usually, when both picture width
and HV are excessive, the high volt- |
age increase is the result of a defec- |
tive safety or hold-down capacitor in
the collector circuits. In this set the
HV probe indicated excessive high
voltage even though the + 110V was
at the correct value. The symptom
clue turned out to be excessive width
and poor horizontal linearity.

[ left the HV probe to monitor the
high voltage while making other
tests. Although, C846, C847 and
C848 appeared normal, when I pried
at C848 with an insulated tool the
chassis shut down, accompanied by
high voltage arc over. I noticed all
three safety capacitors had the same
capacitance value (0.001, 1.8kV). No
doubt, one or more of these hold
down capacitors had become open.

I replaced C848, C847 and C846
with exact replacement part num- |
bers. Because one had failed, I as-
sumed that the others had been dam- |

Sony CVM 1270 excessive
high voltage

In one Sony set, sometimes the.
chassis would shut down whenever it
was turned on during the day, but
then operate perfectly through the
evening hours. Because the set oper-
ated during the evening and shut
down in mornings, I suspected line
voltage problems. 1 measured 123
Vac in the afternoon when I went to
check out the problem.

When I monitored the low voltage
at the collector of Q803 it was 115V.
The specs called for 110V. I adjusted
the 110V adjustment (RV 601) to i
+ 110V at Q802 (see Figure 7). I as-
sumed this adjustment was set too
high such that it caused problems f
during the day when the power line |
load was light and the voltage was ‘
high, and when the load on the line
increased during the evening, thatthe |
set would operate satisfactorily. l

October 1991

aged. Now, when I adjusted RV601
for 110V operation, the raster width
was normal. I again readjusted the
low voltage control when I returned
the set to the slightly high power line.

Keeps blowing the fuse

While servicing a Goldstar NF-
01X chassis, I found both low volt-
age fuses (F801 and F802) open. I re-
placed the fuses, but when I plugged
the chassis in and turned it on, F802
failed again (see Figure 8). Either the
low voltage regulator (IC801) or the
horizontal output circuits were leaky.

A quick resistance check of the
horizontal output transistor, Q404,
indicated a 0.17Q measurement. The
schematic diagram for this set showed
that the Q404 package contained the
damper diode as well as the HOT. |
removed Q404 and checked it out of
the circuit. The resistance readings I
obtained revealed that either the in-
ternal damper diode was shorted or
there was high leakage from collector
to emitter of Q404. Replacing the
25D1453 power output transistor
with an SK9422 universal replace-
ment returned the set to normal op-
eration.

Sampo KR-1306 - No horizontal
sweep
A Sampo KR-1306 set that I work-
ed on exhibited the symptom of ab-
sence of horizontal sweep. My first

Electronic Servicing & Technology 23



0.9Vpp

M

160Ypp
T602
Q602 HORIZ
Hog.fi-"ésc HORIZ DRCER
DRIVER TRANSFORMER
R613 3.5V TO BASE
OF Q603
R623
0.56Q
C612 R622
0.001,F < 8200
HORIZ OSC I OPEN
LEAKY + 110V
+110V

Figure 9. Absence of horizontal sweep in aSampo KR- 1306 portable resulted from leaky Q602 and open R622.

diagnostic step was to measure the
voltage at the collector of Q603
(105V). A quick scope test on the
base of Q603 indicated that there was
no horizontal signal. There was no
waveform at the horizontal driver
transistor (see Figure 9). The wave-
form at the output of the horizontal
oscillator transistor (Q601) did not
look correct.

The low voltage power supply was
fairly normal, so I decided to look
elsewhere. The voltage output from
this supply also feeds Q601 and Q602
(110V). The voltages on the collector
of Q602 and T602 were very low. Re-
sistance measurements revealed that
R622 was open and that Q602 was
shorted between collector and emit-
ter terminals. I replaced the resistor,
and installed a SK9362 universal re-
placement for the 25C1514 driver.

My experience has shown that
sometimes the horizontal driver
transformer is the cause of intermit-
tent start-up because of poor sol-

|
|

|

|

|

dered terminal leads. The reason for
this is that this is a relatively massive
component whose leads do not get
sufficiently heated during the wave
soldering process. I soldered all four
terminals at the same time as [ was in-
stalling R622.

Insufficient width

I was called to service a KTV 13
CNR-C portable that had about one-
inch of black on each side of the ras-
ter. This indicated some kind of
problem in the circuits that control
width. The set would sometimes shut
down after operating for several
hours. Width problems are usually
caused by problems in the horizontal
output transformer, flyback, yoke or
pincushion transformer circuits.

In this set, the voltage measure-
ments on Q404 were fairly normal,
and there were adequate drive and
output waveforms. I checked C450
and C451 first as most width prob-
lems are the result of defective safety

24 Electronic Servicing & Technology October 1991

capacitors (see Figure 10). They were
normal.

Next, I inspected the deflection
yoke for overheated or burned marks
but there were no visible signs of
overheating. I soldered the leads of
pincushion transformer T304 be-
cause they have atendency to heat up
and break. This did not correct the
problem. Although, no resistance
values were indicated on the sche-
matic for the primary or secondary
winding of T304, the ratio of resis-
tance between windings was 9 to 1,
which is fairly normal with pincush-
ion transformers.

Continuity checks upon the yoke
windings and resistance measure-
ments of corresponding resistors
turned up nothing. Careful inspec-
tion of small components around the
pincushion transformer revealed
only that C318 looked a little unusu-
al. A touch, revealed that the small
electrolytic was running warm. Re-
placing the 33uF capacitor witha 35V

(Continued on page 37)
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FM RADIO SCHEMATIC

Product safety should be considered when com-
ponent replacement is made in any area of an
etectronics product. A star next to a component
symbol number designates components in which
safety is of special significance. It is recom-
mended that only exact cataloged parts be used
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for replacement of these components.

Use of substitute replacement parts that go not
have the same safety characteristics as recom-
mended in factory service information may cre-
ate shock, fire, excessive x-radiation or other
hazards.

This schematic is for the use of qualified techni-
cians only. This instrument contains no user-ser-
viceable parts.

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

Product safety should be consiagerea wnen component replacement is
madein any area of an electronics product. A starnext taacomponent sym-
bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

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

Tnis schematlc is for ihe use of quallfied techniclans only. This instrument
contains no user-serviceable parts.

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

Allintegrated circuits and many other semiconductors are electrostatically
sensitive and require special handling techniques.
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made in any area of an electronics product. A star next to acomponent sym- contains no user-serviceable parts. made in any area of an electronics product. A star next to acomponent sym- contains no user-serviceable parts.
bol number designates components in which safety is of special signifi- bol number designates components in which safety is of special signifi-
cance. It is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages. cance. It is recommended that only exact cataloged parts be used for re- The other portions of this schematic may be found on other Profax pages.
placement of these components. placement of these components.

Allintegrated circuits and many other semiconductors are electrostatically (] Allintegrated circuits and many other semiconductors are electrostatically
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INTERCONNECT WIRING DIAGRAM

Product safety should be considered when component replacement is
made in any area of an electronics product. A star next to acomponent sym-
bol number designates components in which safety is of special signifi-
cance. |l is recommended that only exact cataloged parts be used for re-
placement of these components.

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

This scnematic Is for the use of quallfied techiilcians only. This instrument
contains no user-serviceable parts.

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

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

INTERCONNECT WIRING DIAGRAM

Product safety should be cansidered when component replacement is
made in any area of an electronics product. A star next to acomponent sym-
bol number designates components in which safety is ot special signifi-
cance. It is recommended that only exact cataloged parts be used for re-
placement of these components.

Use of substitute replacement parts that do not have the same safety char-
acteristics as recommended in factory service information may create

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

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

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

BT82005— 00RO8— 00~ KK~ 1 67TWIRINGA

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

43001 | P300Y
» ]
‘m GND
MAIN CIRCUIT BOARD P s £ Pw FRONT PANEL L ey iomon
‘el 12v sTev CIRCUIT BOARD cauy "Soemie w0 recume
CTeIeTA 03 ¢ TECHMOUES
%',::’,& [ ] o PW3400 DESCAIBED UNDER ELECTROSTAT
CTC167CR a [ Lol CALLY SENBITIVE (E8) DEVICES” W THE
CTC187CS H AMD SERVICING PRECAUTIONS
CTC187E THIE (=D
CIC167R » xS1
H KS2
» S COMPONENTS m-:‘o:v( e
imi]|o e e, wrone ARG o O
R THESE COMPONENTS READ CAREFULLY
THE PROOUCT NOTICE
SERYVICE DATA. DO NOT D(Glll:("':
(MPAOPER SE|
KINE DRIVER
CIRCUIT BOARD
£ Sa~u % £3001
o v o ez PW5000
G-
- ¥ our £5003 45092 [Perromo
o8 o e £5008 BLH s
e REEN €5007 zimi g]
. RED 5008 oD
& FILAGENY £5000
€10 QD £3010
s +V E5015
£16 050 GREEN 5018 DEFLECTION
€80 - £3080 e YOKE
€0 G0, £5000 500K PICTURE
TUBE
FOCUS/SCREEN
SCREEN =0
FOCUS YOKE-H YOKE -V
L HORIZ
£402 HORIZ
E£801 VERT
es02 VERT
ANODE
IHVT
P e S S S e SIS e S L e Al (e e S S S S S S S n
! [ 1
1 CTC1874 CTC167CR 1 k |
[} CTCI87C CTC187CS 1 1 CTC167E i
i CTC167CN  CTC167R 1 i t
1 [ 1
1 I t
J1901| | P190Y 1 1 P190Y t
1 I : H s . : : H SPEAKER :
L H A= i i
imilt 1 1
simil o =] H
ol o (R0 (- ¢
2 I TR |
' LR [ |
i SPEAKER | i 1
i | | [}
i 0 1
(NS St o p—_ S—— > Al (e i e S W S 4
Reprinted by permission of the RCA/GE Corporation of America

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

823R08IN
8732003 -00R0S - 00— KK~ 1 §TWIRINGE

3001 | P3001
e :
2im L
MAIN CIRCUIT BOARD ,;imi||o LED PwR FRONT PANEL
crciemm s m o +12v STBY CIRCUIT BOARD
sim = PW3400
L
7.8 .
s'm & KS1
s'm KS2
wim K83
KINE DRIVER
e, CIRCUIT BOARD
EY E! 1
& 8-y out a=m PW5000
E3 Gov-ouT ES003 3002 [PerchD
£ Qe €5006 BCHIE i
€7 CREEN ES007 zEl- C)l J/L
e BED) E3008 o GND
) L €500
€10 20 3010
£15 il €015
18 0SD_GREEN I DEFLECTION
£80 GO £5080 25 YOKE
e GND e SOCKET! PICTURE
TUBE
FOCUS/SCREEN SCREEN sore
FOCus YOKE-H YOKE-V
€401 HONE
E402 HORIZ
E501 MEAT,
h— VERT
ANODE
HYT
MCR028
CIRCUIT BOARD .ue
‘Jr)ﬁo P%I WIRED REWOTE PW1100 z‘ :
2im o0 sim
BN ] o +12v STBY '®
oim IR_REMOTE sim
] | — 2 o
1901 | P1gos A0 21904 { P1g01
A e =
simi | |o o sim
vimiflo L Ao L HR= j
SPEAKER
Reprinted by permission of the RCA/GE Corporation of America

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



asr.
:ﬂca":;‘:'l‘a‘fitcusms AU DIO SCHEM AT'C :ﬂcahn't’u'!‘:ﬂ:sms

OCTOBER 1991 Product safety should be considered when component replacement is This schematic is for the use of quaiified technicians only. This instrument
madein any area of an electronics product. A starnext to acomponent sym- contains no user-serviceahle parts.
bol number designates components in which safety is of special signifi-
CTC 167 cance. It is recommended that only exact catalogsd parts be used for re- The other portions of this schematic may be found on other Profax pages.
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Allintegrated circuits and many other semiconductors are electrostatically
Use of substitute replacement parts that do not have the same safety char- sensitive and require special handling techniques.
acteristics as recommended in factory service information may create
shock, fire, excessive x-radiation or other hazards.
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Troubleshooting Circuits (from page 24)
N
<
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Figure 10. A leaky C318 pincushion electrolytic capacitor produced anarrow rasterin a KTV 13CNR-C portable. | identified this problem
when | found that the capacitor was warm to the touch.

Figure 11. Notice how small the chassis is in this set. In most imported sets, universal re-
placements are quite adequate for faulty horizontal output transistors.

capacitor solved the width or narrow
sweep problem.

Conclusion

While the circuitry of imported
sets may be similar to domestic units
on the service bench, component part
replacement is frequently more of a
problem. Most troublesome compo-
nents are in the horizontal output,
flyback, pincushion, driver, deflec-
tion IC, low voltage and regulator
circuits. Universal replacements are
perfectly acceptable for such compo-
nents as a defective horizontal output
transistor (see Figure 11). Critical
safety parts, such as driver and pin
cushion transformers and flybacks,
however, should be replaced with ex-
act replacements.

If critical parts can not be found
locally, try the manufacturers depots
and parts departments. You may
have to order some of those parts
from electronic mail order firms. B
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Repairing a printed circuit board

By Sheldon Fingerman

A barbecue may be fine in your
backyard, but when it happens inside
a piece of electrical or electronics
equipment it can be a nightmare. As
a servicing technician your choices
may be between replacing the entire
board, or telling the customer that
their equipment is beyond repair. In
either case you both lose. Replace-
ment circuit boards don’t come
cheap (or fast), and nobody likes to
pay a lot or throw anything away
‘“that was working fine the other
day.”

Even though replacing the board is
the best repair, there is an alter-
native. You can repair the board in a
way that not only will last, but will
look good as well. This works espe-
cially well on audio equipment that
has so much venting that the custom-

Fingerman is an electronics and computer consultant
and servicing technician.

er can see exactly what you did. In the
majority of cases the circuit board
need not be removed from the chas-
sis. And, if you’re lucky enough to
have a hand drilling and grinding
tool, the repair doesn’t take very long
either.

Checking out the damage

The first step is to assess the dam-
age, both from the top and bottom of
the board, and determine how exten-
sive it really is (see Figure 1). In most
cases only a few square inches of cir-
cuit board is actually carbonized. A
little elbow grease will reveal the ac-
tual situation.

Next, you will have to determine if
any of the components that were in-
volved are still usable. If you have a
schematic you will have no problem
identifying the ones that were burned.
When repairing stereo equipment

Figure 1. When aPC board gets burned like this as aresult of amal-

one channel can often be used as a
guide to repair the other. Take a
good look at the foil side of the board
to determine to what extent the cir-
cuit traces have been damaged. Even
if the foil is still there it may have to
be removed. What you are looking
for is how much foil is still firmly at-
tached to good circuit board.

Recreating the circuit

Working from the bottom (foil
side) use a permanent marker to en-
circle the area that has to be removed.
You need not be symmetrical. Take
into account foil traces that surround
the charred area and don’t be afraid
to come up with some unusual shapes.

Draw a map of the foil pattern and
component placement on a sheet of
paper. You can trace it, if you hap-
pen to be a perfectionist, but all that
is necessary is a general guide. Make

()

function, it isn’t always necessary to replace the entire board or
discard the product. If the damage is not too extensive, and the
unit is worth it, or has sentimental or classic/antique value, you
may be able to patch the board and restore the unit to operation.

Figure 2. Remove the components from the damaged area, then
being careful not to cause any cracks to spread into undamaged
parts of the PC board, cut, chip, or grind away the burned parts of
the board.
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rections given in the article.

sure that all semiconductors are posi-
tioned and labeled properly. Even if
you have a service manual your
drawing may be the best guide for re-
construction.

When you are sure that you have
mapped out the area to be recon-
structed correctly you can begin re-
moving all components that fall
within the area that you have marked
out. If in doubt, throw it out.

It’s now time to remove the affect-
ed portion of the circuit board (see
Figure 2). A hand grinding tool is
perfect for the job, but judicial use of
a drill, pliers, cutters, and files will
work. Stay within the boundaries
you have outlined, and remember to
wear some type of safety glasses.
Charred circuit boards are quite brit-
tle. You may want to wear a mask as
well. I’'m no doctor, but I’m sure that
breathing all that stuff can’t be good
for you either.

Take your time. Charred boards
usually have cracks in them. Work-
ing too quickly could cause a crack to
spread into areas of the board that
are outside of your work area causing
intermittent headaches that will
come back to haunt you. Leave the
edges of your work a little rough.
You want smooth curves in the hole
you just created, but the edges should
not be polished. As soon as you are
satisfied clean up the area looking for
pieces that may have lodged around
and under other components.

Figure 3. Fill the hole in the board with epoxy, according to the di-

Figure 4. Referring to the drawings you made before starting the

repair, and the manufacturer’s service literature, drill holes to re-
celve the replacement. Then, after inserting the components and
crimping the leads, reconnect them according to the original

scheme by soldering with hookup wire.

Rebuilding the board

Now it’s time to fill the hole. Start
by putting filament tape on the bot-
tom (foil side) of the board. Stretch it
tight across the board, overlapit, and
make sure it completely seals the
hole. This tape will be removed later,
so don’t be stingy. You want to com-
pletely cover and seal the hole while
being level with the bottom of the cir-
cuit board. Turn the board over so
that you are now looking at the com-
ponent side. Tape should be com-
pletely covering the hole with no
gaps. Now, using any good epoxy
(not the five minute type) start filling
the hole. You want a smooth surface
that rises just above the top of the
board. Work on a level surface add-
ing epoxy and spreading it around
until it looks right (see Figure 3).

Five minute epoxy may speed up
the drying process, but it never seems
to hold as well as the ‘‘normal’’ stuff,
and it won’t give you enough time to
work. Even if the job looks a little
rough, gravity will usually smooth
things out. Put the unit away for the
night on a level surface to dry. Clear
up any mental or paper sketches you
may have made so you don’t forget
anything.

After the epoxy has set, turn the
board over and remove the tape.
Some of the filaments in the tape may
remain on the board. That won’t
cause any problems. If all was done
correctly you should now have a
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translucent patch on the original cir-
cuit board. You cantap it and push a
bit, to make sure it will hold, but it
should be fine. Obviously if you push
hard enough it will break. Don’t
push your luck

Installing and connecting
the components

Now, using your marking pen,
draw in the old foil traces and mark
the spots to drill through. Again, a
hand drilling and grinding tool is per-
fect for the job, but any drill will do.
Insert the components, bending the
leads so that they will not fall out
when the board is inverted. Take care
to follow the schematic, or your
notes, making sure that all semicon-
ductors are positioned properly (see
Figure 4).

Working from the bottom, just
about any method of connecting the
components will work. If you have
one of those fancy repair kits you
could even replace the original
traces, but wire and solder works just
fine. Bend the wire to follow the orig-
inal foil pattern for a neat job.

Double check your work and bring
the unit to life carefully, as you
would with any repair.

Congratulations. You now not
only have a strong reliable repair, but
in the case of a vented audio compo-
nent a work of art you can show off
to your customer. ]
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A simple test for transformers

By Jud Williams, CET

One of the most perplexing compo-
nents to troubleshoot is the ordinary
power transformer. It is particularly
difficult to tell if the windings are
shorted, because an ohmmeter is am-
biguous below 192. When I first got
into the repair of power supplies, the
idea came to me to take an ordinary
6.8V filament transformer and buck
it against the winding of a transform-
er that I suspected was bad. By the
way, the reason the transformer is
called a ““filament”’ transformer is,
that it was used back in the vacuum
tube days to power vacuum tube
heater elements, also known as fila-
ments. These transformers are still
widely available from distributors.

I found that when I connected the

Willi?ms is owner of Performance Technological
Products, a company that manufacturers and ser-
vices products used by the cable TV industry. )

6.8V secondary of the transformer
across (in parallel with) the winding
of a transformer under test, the out-
| put voltage would be practically the
same as the open circuit voltage of
the unloaded filament transformer.
If the suspect transformer had a
shorted winding in it, the voltage
would drop by 25% to 50% or more.
So by merely placing an ac voltmeter
across the winding I could identify a
| defective transformer with no fur-
ther fuss. ‘
A second check is necessary; a con-
tinuity check with an ohmmeter to |
assure that the winding is not open. |
When making a continuity test with
an ohmmeter, look for a very low re-
sistance, making sure that the meter
18 set to its lowest range. Transform-
ers may register several ohms, de-
pending on the number of turns in
the winding. This, of course, relates
to the length of wire in the winding,

and its dc resistance.

What is actually taking place is, an
ac inductive impedance is paralleling
an unknown reactive element such as
a coil or winding. Since the secon-
dary of the filament transformer is
relatively low in impedance, it will, in
most cases, be ‘‘looking into’’ a high-
er impedance, so it will not be loaded
down. Impedance, by the way may
be thought of as ac “‘resistance.”’ If
the device has shorted windings, then
the impedance will, in most tests, be
less than that of the filament trans-
former, and will result in a lower
than normal voltage reading.

This test will work not only for
power transformers, it is very useful
for testing relay coils, solenoid coils,
chokes, ferroresonant transformers,
ac adapters, inverter transformers,
electric motors and fans, etc. Almost
any device containing a winding may
be tested in this way. ]

Simple Transformer Tester

AC - VM

J

SHORTED WINDING INDICATED
BY DIP IN AC VOLTAGE READING

-
UNKNOWN
115V 6.8V AC VOLTMETER AC INDUCTIVE
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——— Computer Corner =

Repairing microcomputer

keyboards

By Matt J. McCullar

Computer keyboards must accept a
huge amount of wear and tear, and
do it constantly. A keyboard filled
with microswitches, springs, or rub-
ber membranes has to go through
hundreds of cycles every hour while
under the fingers of even an average
typist. A frustrated user may pound
out his frustrations on it. But who-
ever uses a keyboard, one bad key is
all it takes to bring work (or play)toa
halt. And it’s never one of those keys
you never use.

Disassembling and checking

What causes keyboards to fail? Be-
fore we examine the reasons in detail,
let’s disassemble a keyboard.

The first thing to watch is the place-
ment of the screws. They may not all
be the same length. Note which ones
went where. The connector cable
from the computer will often be
found running through a couple of
plastic trenches after entering the
case. These provide strain relief for
the cable. A ground lead coming
from the cable’s outer shield may be
connected to the internal PC board
ground plane with solder, a snap con-
nector, Or a screw.

Now that the insides are exposed,
use compressed air to blow out as
many solid contaminants as possible.
These can be eraser crumbs, pieces of
food, cigarette ashes, dog or cat
hairs, or worse. A good blast will al-
low an otherwise obscured problem
to be seen, like a bad solder joint or a
broken trace. Following are several
of the more common causes of key-
board failure.

Bad keyswitches
Individual keyswitches can just
plain wear out. But as long as re-
placements are available, either from
the manufacturer or the scrap pile, a

McCullar is an independent computer and electron-
ics consultant and servicing technician.

quick operation under the soldering
iron is all it takes to get that key back
into operation. Before you jump
right into replacing a keyswitch,
however, take an ohmeter reading to
verify that it actually has failed. The
actual problem might be a broken
circuit trace.

Some keyswitches are simply sin-
gle-pole, single-throw pushbuttons,
while others contain more complex
mechanisms and have more pins.
Certain keyswitches are meant to
stay down when pushed, such as the
Shift-Lock or function keys. Before
you replace any keyboard key, make
sure that the replacement keyswitch
is the same type of switch as the
original. Replacing a latched switch
with a momentary keyswitch, for ex-
ample, would be a mistake.

In addition, be careful when disas-
sembling the keyboard. Make sure
that any miniature springs around
the keyshafts do not fly away in the
process of removing the key caps.
Take extreme care when desoldering,
because the traces are very thin and
can’t take much heat.

Dirty membranes

A thin rubber sheet provides the
springiness for certain keyboards.
The keyswitch contacts are not me-
chanical, but are made up of long
metal fingers of printed circuit
traces. These traces are not masked
but bare, so anything conductive
placed across them will short them
together.

Ideally, the only time they will be
shorted comes when someone presses
akey. When this happens, the rubber
membrane will come down and a
conductive carbon button will be
forced onto the metal fingers, and
they will conduct. This method is
used extensively in remote controls
for televisions and VCRs. The only
major problem with this is oxide. Af-
ter long use a thin film of dirt covers
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the contacts and they won’t conduct
when they are supposed to. A quick
wipe with alcohol cleans off the dirt
and the switch is back in operation.
While you're at it, clean the carbon
button, too.

Liquids

Liquids are probably the most
common reason for keyboard fail-
ure, such as when someone spills a
cup of coffee with lots of sugar, ora
cola on the keyboard. Some people
insist that it is not economical to
clean out keyboards damaged this
way, but most can be restored with a
little patience.

The first thing to do after disas-
sembly is to rinse out the keyboard
thoroughly. And I mean thoroughly.
Use a large sink or a garden hose. A
stiff, short paint brush will help
scrape away the molasses-like sub-
stances that technicians sometimes
find in a keyboard that has taken a
bath. Liquid soap works well, too.
Press each and every key a dozen
times or so during the process to
break loose any hidden obstructions.
After this, shake out as much water
as you can, blast with compressed
air, and allow to dry. If compressed
airisn’t available, leave the keyboard
to dry outside for at least a full day.

Another method I've had good
luck with is to wash the keyboard it in
the dishwasher. Why not wait until
several dunked keyboards arrive and
wash them all at once? This cleans
motherboards, too. But I wouldn’t
dry them in the dishwasher; too
much heat.

Broken connector cable
Check each wire in the cable for con-
tinuity, flexing the cable in the pro-
cess to reveal intermittent breaks. If
the cable plugs into a connector in-
side the keyboard, check those pins
for bad solder joints. If you work on
lots of keyboards, it pays off to build
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a little test jig consisting of a socket,
test clips, battery, and some LEDs. If
all the LEDs light up, the cable is
good. If any of them doesn’t light up
at all, or goes out when you flex the
cable, there is a break. Such a quick
and dirty continuity tester really
speeds up keyboard repair in the long
run.

Internal PC board cracked

Occasionally, you’ll find that the
PC board in the keyboard is cracked.
This means either that someone
dropped the keyboard; someone
dropped something onto it; or some-
one suffered from what I call the
““‘Control-Fist Syndrome,’’ in which
a frustrated user beat the daylights
outofit. A broken trace may be diffi-
cult to spot depending on the severity
of impact. A broken trace is the first
thing to look for if the user com-
plains of ‘‘certain keys not work-
ing.”

Because all microcomputer key-
boards arrange their keys in a matrix
(rows and columns), a single printed-

PREMIUM DELIVERY ...

| ===
h.__

Get Your Parts in 48 Hours

J7 { for Just $5!*
PREMIUM PARTS+ guarantees

that your order will be delivered within
48 hours via UPS 2nd Day Air Service to
anywhere in the 48 States for just $5%,
regardless of its weight with our
PREMIUM DELIVERY. Overnight Air for
just $13*, regardless of its weight.

‘“We'll get your
parts to you as
fast as you need
them!"
*Plus handling. Ex-
cluded trom this offer
are: Shipments to
Alaska and Hawaii; *
Chemicals, Eveready and
Carncorder Batteries;
All Back Orders: and
literature including
Tech Library.

Calitoli free
for your
FREE copy of
our catalog
1-800-558-9572
or for 24 hour
ordering call
FAX:1-414-473-4727
We accept
Master Card and Visa

[ —

r—d
© EEm

I E—

il
e !
——
. / "

“First In Quality, Service and Delivery"

7 EMIUM
PARTS¥=

= ELECTRONICS COMPANY
P.O. Box 28 e Whitewater, WI 53190-0028

Circle (63) on Reply Card
42  Electronic Servicing & Technology October 1991

i

@ _

CONDUCTING
CARBON
PAD

MESHING
TRACES

INTERIOR OF
MEMBRANE KEYSWITCH

@

USING AN IC PULLER
TO REMOVE KEY CAPS

circuit trace can kill off an entire row
or column of keys. A minor break
can be repaired by soldering a wire
from one terminal to another across
the break. Don’t use a solder bridge;
if the circuit board couldn’t stand up
to what hit it, a solder bridge certain-
ly won’t, either. If the break is just
too large and affects too many traces,
ditch it and give up. Save it for the
scrap pile.

Internal electronic failure

Many of today’s keyboards con-
tain their own microprocessor. It
keeps book on all the letters, num-
bers, function keys; everything. One
or two TTL chips may accompany it.
If these chips fail (and they do), the
result is a dead keyboard. Nothing
will work. Unless you can get a re-
placement for the microprocessor, it
cannot be fixed. The most common
cause for this comes from people
connecting or disconnecting the key-
board cable while the computer is on.
Some computers are more forgiving
of this than others, but it’s been my
experience that PC keyboards just
can’t take this abuse at all.

User error
All of us technicians have found
out that people just don’t read in-
structions. To kill two birds with one

stone, many of today’s manufactur- |

ers build their keyboards to be com-
patible with both the XT and the AT
computers. To be completely com-
patible, however, a small slide switch
on the underside of the keyboard
must be in the right position. If it’s
brand-new and right out of the box,
maybe the user didn’t read the direc-

tions and hasn’t put the switch where
it’s supposed to be.

Removing keycaps

There’s a trick to removing key
caps, those plastic knobs on the key-
switches. Don’t use a screwdriver.
Prying with a screwdriver just places
undue stress on nearby keys. Instead,
reach into your toolbox and pull out
a standard, twenty-five cent IC pull-
er. The little tabs reach under key
caps perfectly and a slight pull pops
them off. (By the way, an IC puller
also removes knobs from television
sets and stereos very well.) Be sure to
note where all the key caps came
from before removal.

Save extra key caps that you sal-
vage from scrap keyboards. Often
keyboards that come in for repair are
missing certain key caps, and having
replacements already in the drawer
saves having to order them from the
manufacturer.

It’s good public relations to clean
the outside of a keyboard before re-
turning it to the user. Cables run
across desks and pick up all kinds of
gunk, and key caps are subject to
anything on fingertips. Window-
glass cleaner wipes off the dirt
instantly.

You can always tell if there’s a pet
in the house by the small hairs found
inthe keyboard. For these folks, sug-
gest they place a towel over the keys
when the computer is not in use so
dog and cat hairs won’t fall into
them.

As with everything else in electron-
ics, repairing computer keyboards
gets easier with practice. And if
you’re willing to fix them when oth-
ers aren’t, you’re that much ahead.
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———— Business Corner

Should you be selling service

contracts?

By William J. Lynott

For many years, [ have been a boos-
ter of service contract sales by inde-
pendent electronics servicers. During
that time, I’ve had the opportunity to
help launch contract sales programs
for scores of dealers around the
country, large and small. The rea-
sons for my enthusiasm are still the
same. Properly handled, a good ser-
vice contract program can benefit
both the customer and the servicer.
The customer benefits from the
peace of mind that comes with the
elimination of large unexpected re-
pair bills. The servicer benefits from
increased sales and profits.

Until a year ago, I was adamantly
opposed to the idea of sharing the
profits with third parties. After all, a
contract sales program is easy to
launch, and financial risk is minimal
when accounting is set up properly.
So why share your sales and profits
with someone else?

But recently, the third-party ser-
vice contract industry seemed to take
on a new legitimacy with the estab-
lishment of the Service Contract In-
dustry Council (SCIC), a trade asso-
ciation designed to assure servicing
dealers of fair treatment and finan-
cial stability on the part of third-
party contract sellers.

After looking into SCIC and its
roster of participating companies, I
began recommending the third-party
route to my clients who were still re-
luctant to take on the responsibility
of backing their own contract pro-
grams. The third-party service con-
tract industry had finally gotten its
act together - or so I thought.

I was wrong

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

Despite the sincere efforts of a lot
of people, it’s now quite clear that
the third-party service contract in-
dustry is sick. It has problems that
are so serious and so pervasive that it
may never fully recover. I’ve spoken
with a number of small servicers who
are currently participating in third-
party programs. I couldn’t find a sin-
gle one who was truly satisfied. Some
of the tales they tell are scary enough
for me to suggest that you think care-
fully before getting involved yourself.

The complaints run along the lines
you might guess: slow reimburse-
ments to servicers, unreasonable pa-
per work demands, and unilaterally
imposed reimbursement rates that
are too low to allow for decent profit
margins. Worst of all, at least one
third-party firm has filed for reor-
ganization under the bankruptcy
laws and has suspended all reim-
bursements to servicers. Meanwhile,
the California State Electronics As-
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sociation (CSEA) has listed four
third-party firms that are now taking
90 days or more to reimburse servic-
ing dealers.

A recent series of meetings be-
tween servicing dealers and third-
party contractors appears to have
contributed little or nothing to the
resolution of these problems. In fact,
according to reports I’ve received,
some of the meetings have resulted in
little else than flaring tempers and
heated arguments.

The basic idea behind SCIC is still
a good one, and it’s entirely possible
that this organization will eventually
bring order to the present chaos. In
the meantime, however, be advised
that you should investigate very care-
fully before you sign up as a partici-
pant in a third-party program. One
absolute requirement is that you per-
sonally speak with at least several ser-
vicers who are currently working
with the company you are consider-



ing. Ask each of them whether they
are satisfied with the arrangement
and what specific complaints they
have.

Does all this mean that you should
pass up the many benefits that accrue
to servicers who sell contracts? Not
at all. Establishing your own pro-
gram requires some work, but it can
be done by almost any established
service dealer. No need to agonize
over potential problems. If you pre-
pare well and use conservative ac-
counting, you will be exposed to little
or no risk. Here are a few other hints
that may help you.

““Shop’’ your local and national
competition to obtain all the promo-
tional and pricing literature avail-
able. This will provide you with mod-
els for the design of your own pro-
gram. Important: use other firms’
pricing only as a model for your ini-
tial price lists. It is essential that
prices be based on your costs as soon
as data become available.

Obtain copies of as many of the
competition’s actual contracts as you
can. These can serve as models for
the construction of your own; but be
sure to have an attorney go over your
final drafts.

And be sure to let your employees
know how important your service
contract program is. Its success will
enhance their jobs and improve their
security. You need their support, so
itisa good idea to let them in on your
plans at an early stage. This gives em-
ployees the chance to offer sugges-
tions. That, in turn, tends to build
pride-of-authorship which further
enhances the likelihood of the pro-
gram’s complete success.

Finally, remember that it is essen-
tial that you and your employees em-
brace the program fully. In order to
be successful, a contract program
must be an all-out effort. A half-
hearted sales effort will bring in only
those customers who are easy to sell
and who are likely to require more
than average service.

Service contracts are an important
means for the electronics service
dealer to enhance sales and profits. A
little preparation and determination
will allow you to enjoy the benefits of
contract sales while retaining full
profits and complete control of your
own program. L
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Switch to B + K PRECISION for the right
function generator at the right price.

Don't let tight budgets keep you from the function generator performance you need.
B+K PRECISION has the industry’s most complete line of cost-effective generators...from
150 kHz to 13 MHz. All are rugged lab-grade instruments that will perform as promised,
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Frequency Counter
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B 0.2 Hz to 2 MHz

B Sine, square, trlangle, ramp and
TTL or CMOS output
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l‘f‘lﬂﬂll Domestic and International Sales
6470 W. Cortland St., Chicago, IL 60635

MAXTEC '"‘“"“‘""“NW 312-889-1448 « FAX: 312-794-9740

Circle (44) on Reply Card

October 1991

Electronic Servicing & Technology 45



What do you know about electronics?

The groundwork

By Sam Wilson, CET

As I have said many times - there is
nothing wrong with teaching basic
concepts by using models. My per-
sonal feeling however, is that stu-
dents should never be left with the
idea that models are fundamental
truths.

When the models stand in the way
of understanding things that are hap-
pening in modern technology it is
time to abandon them and go to the
real truth as we know it at this time.

There are some basic assumptions
in this article. The water pipe model
is used in part of the discussion, but it
has been altered.

When there is a voltage across a
piece of wire, as shown in Figure A,
there is a flow of electrons. Electron
flow is the only type of current under
discussion at this time. That, of
course, is a model for current flow.

Wilson is the electronics theory consultant for ES&T
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One end of the wire in this discus-
sion can be considered to be at zero
volts because the system is floating.

If the positive terminal of a voltage
source is considered to be zero volts
there will be a voltage gradient along
the wire. In other words, there will be
a constant voltage drop along the
wire.

The force exerted on the electrons
in the wire is considered to be evenly
distributed along the wire, so, there
will be a force gradient along the
wire.

It will be shown that the force on
the electrons and the voltage are not
the same thing.

Voltage is not an electromotive force
In fact, voltage is not any kind of
force. Figure 1 shows a model that is
sometimes used to explain basic
terms like voltage, current and resis-
tance.
The faucet is an effective way of

WIRE

Figure A

representing an opposition, or resis-
tance, to the flow of current. The
number of gallons per minute repre-
sents electronic current in coulombs
per second.

The model does not accurately
portray the idea of voltage. In the
model, the pressure pushing the wa-
ter through the pipe is said to repre-
sent the voltage pushing electrons
through a circuit. That gives a totally
false idea of voltage. Figure 2 shows
amuch better model for representing

Figure 1

l T

WATER PUMP

Figure 2
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ARROWS SHOW DIRECTION
OF WATER FLOW

v

SECONDARY
BATTERY

Figure 3

an electric circuit. It does not proper-
ly represent the idea of voltage, but it
is better for the discussion in this
article.

The water pump forces the water
through the engine block, through
the radiator, and, back to the pump.
Now, this is very important: When
the water gets back to the pump (at
Point A) the force on the water must
be zero! If there was any force re-
maining it would help turn the pump.

If the force was not high enough to
get the water back to the pump the
water would stop flowing.

To summarize, the force created
by the pump must always be exactly
the right amount to move the water
around the circuit; and, the force
created by the water pump must al-
ways be the correct amount so that
there is zero force at point A.

Figure 3 shows a similar situation.
The negative electrode of the battery

forces electrons in the conductor
away from the battery. The positive
electrode attracts the electrons.

So, there is a force moving elec-
trons the same way the pump in Fig-
ure 2 moves the water. That force oc-
curs because the like charges repel
and unlike charges attract.

When the electrons get back to the
battery the force must be zero. If the
force wasn’t zero, electrons would
move from the + to — terminals in-
side the secondary battery. That, in
turn, would charge the battery. In
other words, the battery would be
charged by the current it created!

If the force on electrons was less
than zero at the battery positive ter-
minal, the electrons couldn’t make it
all the way and the current would
stop flowing.

In Figure 4 there is a short circuit
across a battery. There is a force on
electrons causing them to move from
the negative to the positive terminal.
As before, the force on the electrons
must be zero when they get back to
the battery. (you cannot charge a bat-
tery with a short circuit).

The wire in Figure 4(a) is exactly
one foot long. Point X is half way
along the wire. Since all of the force is
used between the negative and posi-
tive terminal of the battery, half of
the force must be used between the
negative terminal and point X.

The wire in Figure 4(b) is two feet
long, so, it takes two feet for the elec-
tromotive force to drop to zero be-
tween the battery terminals. How-
ever, point Y is still half way along
the wire. So, the force at point Y is
the same as the force at point X.

Four 1-ohm resistors have been

addedto the two paths. They arecon-
nected as shown in Figure 5. The
force on electrons at point X is still
the same as the force on electrons at
point Y.

The situation in Figure 6 is differ-
ent. The points of interest are now
marked M and N. In Figure 6(a)
point M is 1/2 foot from the negative
terminal; and, point N is two feet
from the negative terminal.

The total distance along the wire
between the negative and positive ter-
minals of the battery can be deter-
mined mathematically by using the
Pythagorean Theorem, or by draw-
ing the triangle to scale and measur-
ing the distance.

Regardless of which method you
use you will find the total distance to
be 1.618 ft. Of course, the graphical
solution will not be as accurate, but it
will be close enough for this problem.

Point M is a little over 30% of the
way between the negative terminal
and the positive terminal. That per-
cent value is calculated as follows:

0.5/1.618 x 100 = 30.9%

So, the force on electrons at point
M has dropped by 30.9% Remember
that it must drop 100% by the time it
gets to the positive terminal.

There is a force on the electrons at
point M that is 69.1% of the original
force. Since the original force was 10
force units, the force at point M is:

0.691 x 10 = 6.91 force units

Using the same mathematics (or,
graphical) solution you will find that
the total length of the wire in Figure
6(b) is 4.236 ft. Also, point N is

1 FT OF WIRE

2 FT OF WIRE

/ 10

1 FT OF WIRE

2 FT OF WIRE

-~ o

10

(2} (b} (3} (b)

Figure 4 Figure §
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47.2% of the way along the total
length, calculated as follows:

2/4.236x 100 = 47.2%

Since 47.2% of the force has been

Figure 7

used, there is 52.8% of the original
force on electrons at point N. That
means there is a force of 5.28 force
units on electrons at point N.

As shown in Figure 7, four identi-

%,

Model SP100
100 MHz Switchable 1x-10x $45
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cal one-ohm resistors have been add-
ed to the circuit. That will nof change
the force on electrons at points M
and N.

Your experience tells you that a
voltmeter will measure half the ap-
plied voltage between the negative
terminal and points M or N. So, the
voltages at points M and N are equal.
However, the above -calculations
show the force on electrons at points
M and N are not equal. Obviously,
voltage is not a force pushing elec-
trons through the circuit. In fact,
voltage is not any kind of force.

In this article it has been shown
that voltage is not a force. The
amount of force on an electron de-
pends upon how far the point of in-
terest is from the negative terminal.
The voltage depends upon resistance
values.

If voltage was the same thing as a
force, you would have to know how
far a resistor is from the battery be-
fore you can calculate the voltage
across it.

Most of this article has been devot-
ed to explaining what voltage is not.
Inthe next article I will explain exact-
ly what voltage is. Using that knowl-
edge, I will then discuss some impor-
tant applications. In those applica-
tions the model- which assumes that
voltage is a force (or, electromotive
force) will fail. However, knowing
the true meaning of voltage will ex-
plain the applications. w




Test your electronics

knowledge

By Sam Wilson, CET

e
B

NOT Q

Figure 1

1. Which of the following inputs is
not valid for the circuit of Figure 1?

A. 00
B. 01
C.10
D. 11

2. Is the following statement correct?
An advantage of using IEEE/ANSI
symbols is that they are easier to
draw compared to standard logic
symbols.

3. What do the initials ULSI stand
for?

4. A pulse stretcher can be made with

A. An INVERTER

B. Two NANDS

C. A bootstrap circuit

D. None of these choices is correct.

5. Which of the following will pro-
duce a low output at L in figure 2?

A.A=0,B=0
B.A=0,B=1
C.A=1,B=0
D.A=1,B=1

V\?ilsonAis the e]ecj( ronics theory consultant for ES&T.

Figure 2

6. Is the following statement correct?
Using a MUX, one of several inputs
can be delivered to the output ter-
minal.

Figure 3

8. The bubble in a bubble memory is
best described as a(n)

A. Sphere
B. Cylinder
C. Ellipse
D. Coil

9. Which of the waveforms in Figure
3 is obtained from a UJT?

A. The one marked A
B. The one marked B
C. Both

D. Neither

10. The resistance of a piece of wire
depends upon the type of material,
cross-sectional area, length of the

! wire, and, o
7. Is the following statement correct?
The output of a DAC is at LOGIC 1
when the input is at LOGIC 0. (Answers on page 51)
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——— Technology

Wearable computer brings desktop
computing power to mobile workers

The first portable computer that is
small enough to wear has been an-
nounced by Park Engineering. Cailed
CompCap, the new 1 Ib. device is de-
signed for mobile environments
which currently restrict the useful-
ness of PC networks and laptop com-
puters. The product makes comput-
ing capability available to many non-

|
|
|
[

office workers for the first time.

The new PC-compatible portable
offers users the speed and processing
power of a 286 or 386 desktop com-
puter, yet can be easily worn as part
of a work uniform. Unlike many por-
tables, this computer does not have
to becarried. The user merely puts on
the hardhat and the computer be-
comes an unconscious part of them.

The unit is initially available in two

Figure 1. First portable computer called CompCap.
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versions: a hardhat version in which
the electronics are built into the hat,
and a softband model which includes
a band worn around the head or hat
with its electronics built into a belt or
vest. Both models can be customized
to meet the needs of specific applica-
tions.

A component that makes this wear-
able computer extremely portable
and easy to interact with is its minia-
ture display, the Private Eye from
Reflection Technology. The display
is built into both versions of the por-
table and can be comfortably posi-
tioned in front of the user’s eye. The
Private Eye is a virtual screen that
provides the user with the equivalent
of a full size, 12-inch monitor, yet
weighs only 2 ounces. Its image,
which appears to float a few feet in
front of the user, displays 720 x 280
pixels and can be used to show either
graphics or text.

Another feature that allows users
to interact with this computer more
naturally than traditional PCs is its
voice data entry system. When cou-
pled with the tiny display screen,
voice recognition system allows users
to interact with the device in a com-
pletely hands-free manner.

The computer cap offers users a
““mobile’’ solution in environments
where it was previously necessary to
interrupt the work at hand in order to
reach a computer terminal. For ex-
ample, a control room operator can
now transmit commands to a com-
puter from any location in the area,
rather than running back and forth
between a PC and a particular pro-
cess.

For environments where comput-
ers have until now been impractical,
such as a construction site, workers
can now use a computer built into
their hardhats to communicate with a
host computer in a van. The product
is useful for a range of other applica-
tions including industrial mainte-
nance, manufacturing, warehous-
ing, retail, airline ground support,
and medicine - or anyone who needs
to access information and be mobile
at the same time. |



Test your
electronics
knowledge

Answers to the quiz
(from page 49)

1. A - if both inputs are at logic O,
both outputs try to goto Q = 1 and
NOTQ = 1.

2. Correct - Compare the AND sym-
bols in Figure A.

STANDARD
LOGIC
SYMBOL

&

|IEEE/ANSI
RECTANGULAR
SYMBOL

Figure A

3. UltraLarge - Scale Integration

4. D - A one-shot multivibrator is
used for a pulse stretcher

5. D - The two logic 1 inputs saturate
the two transistors. That, in turn,
puts L at common, or, Logic 0.

6. Correct - The MUX is, of course, a
multiplexer.

7. NOT correct - The DAC (Digital-
to-Analog Converter) does not have
a logic output.

8. B - From the top they look like
bubbles when seen through a micro-
scope. But, in reality, the material
has thickness and the circle extends
all the way through the material and
that makes it a cylinder.

9. C - Both waveforms can be ob-
tained froma UJT.

10. Temperature. Although it is a
factor in determining wire resistance,
temperature is often overlooked. W

HOT AIR TOOLS

FOR THE PROFESSIONAL SERVICE TECHNICIAN

HAND HELD, ELECTRONICALLY CONTROLLED HOT AIR
TOOLS FOR REMOVING AND REPLACING ALL SMD'S AND
THRU-HOLE COMPONENTS ON RIGID OR FLEXIBLE
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5033 industrial road, farmingdale, n.j. 07727 (908)938-2700
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——— Audio Corner

The many flavors of dB

By John Shepler

A term you’ll run across again and
again in audio servicing is dB. No
doubt you already know that this ab-
breviation stands for ‘‘decibel.”’
You'’re also familiar with the non-lin-
ear dB scale on recorder and amplifi-
er meters. But, what exactly does dB
mean?

The dB unit is a way to represent
signal levels. One common use is to
compare a signal with a standard.
Audio inputs and outputs are often
specified as being — 10dBv or +4
dBm. The extra letter means that the
signal is referenced to an industry
standard of volts or milliwatts.

Another way to use dB is to repre-
sent gain or loss through an audio
component. For instance, an ampli-
fier might be rated as having 20dB
gain. A resistive pad might be said to
have a — 10dB loss. Positive values
represent gains or amplitude in-
creases. Negative values represent
losses.

Historically, dB is an audio engi-
neering term. It is based on a unit
called the bel, named after Alexander
Graham Bell. A decibel is one tenth
of a bel or a deci-bel. There are two
reasons why the decibel is so widely
used.

First, representing gains and losses
in dB makes figuring out the total
gain or loss through an audio system
a matter of simple addition. If a mi-
crophone preamp has a gain of 30dB,
followed by a sound effects module
with a loss of — 10dB, and this is fol-
lowed by an amplifier with a gain of
25dB, then the total gain through the
system is +45dB. Simply add and
subtract the units in series.

Why is it this easy? The dB scale is
logarithmic, not linear. That’s why a
VU (Volume Units) meter scale looks
so compressed. The interesting thing
about logarithms is that you multiply

Shepler is an electronics engineering manager and
broadcast consultant. He has more than 20 years ex-

two numbers by adding their log-
arithms.

Say you have two voltage amplifi-
ers in series, one with a gain of 178
and the other with a gain of 317.
Their combined gain is 56,426. You
have to multiply the two gains to get
the total. But, stating the two gains as
45dB and 50dB gives a sum of 95dB.
You can easily add that in your head.
Imagine how much easier it is when

there are 10 or 20 series gains to fig- ‘

ure.

Another reason for the decibel
standard is that sound levels vary
over an extremely wide range. The
human ear can distinctly hear both
the sound of leaves rustling and the
scream of a jet engine. That large
hearing range is available because the
response of the ear is also non-linear.

Thelogarithmic nature of the deci-
bel provides a close enough approx-
imation to the characteristics of the
human ear that it is useful in repre-
senting audio levels from the barely
audible to the threshold of pain.

Now, let’s go back to the standard
audio levels you are likely to encoun-
ter. The most standard scale is the
dBv, pronounced ‘‘dee bee vee.”’ The
v stands for 1V, the reference level.
In this system, OdBv means an input
or output signal of 1V. You’ll also
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see phono preamps or amplifier in-

puts specified as —10dBv. This
means that the signal is less than the
standard, 10dB less. The conversion
between volts and dB is:

dBv = 20 log (B/A), where A and B
are two signals

You can work this out with a calcu-
lator that has a LOG button or just
know that twice the voltage is 6 dB
more and 10 times the voltage is 20
dB more.

The other popular reference is
dBm; 1mW across 600, or 0.775V.
This is an old telephone company
standard that stuck with broadcast-
ers and is still used in professional
sound systems. Note than an impe-
dance, 6009, is specified for this
standard.

A hybrid standard is dBu, or dB
unloaded. this system wuses the
0.755V of the dBm scale, but without
the 600Q load.

This information may seem a little
confusing, but it will come in handy
when trying to hook two audio com-
ponents together. They need compat-
ible signal levels. The dB standards
are also handy in relating what you
see on your scope to the dB output
spec of the gear under test. [ |



——— Books

Using digital troubleshooting, Third
Edition, By Don L. Cannon, Mac-
millan Books, 286 pages, $24.95.

This third edition provides a guide
to maintaining digital systems, to-
day’s most-reliable electronics.
Whether using digital electronics as a
hobby or as a career, this book shows
readers how to implement the most
effective digital design possible. Be-
ginning with an introduction to basic
engineering concepts and electronic
fundamentals, this edition teaches
readers how to locate faults in digital
systems and make repairs.

Macmillan Computer Publishing 11711 N. College
Ave., Suite 140 Carmel, IN 46032.

Neural Networks and Fuzzy Sys-
tems, By Dr. Bart Kosko; Prentice
Hall Books; 480 pages, $39.00.

This book is organized into two
main sections. Part one explores
neural network theory and the sec-
ond part investigates fuzziness and
adaptive fuzzy systems. The book
contains neural and fuzzy C soft-
ware, including source code. The
software includes programs that give

the user the opportunity to exercise
various types of neural network pa-
radigms. Each chapter is followed by
asection of references and problems.
The book ends with a complete index.

Prentice Hall Books 200 Old Tappan Rd. Old Tap-
pan, NJ 07632.

Op-Amp Circuits and Principles, By
Howard M. Berlin, Macmillan
Books, 286 pages.

This book features and explains
low-cost electronic building block,
OP-AMP circuits. Presenting the
fundamentals in easy-to-understand,
no-nonsense text, OP-AMP Circuits
and Principles provides the hobbyist,
student, engineer, and technician
with the facts to make the right elec-
tronic connections. Readers learn
how and when to use differentiators,
integrators, current and voltage reg-
ulators, oscillators, active filters, and

| power-supply circuits. Illustrations,

definitions, and 14 skill-centered ex-
periments reinforce learning. The

| book gives professional information
| on the Norton amplifier, waveform

generation and implementation,
state-variable filters and active fil-

ters, as well as the effects of frequen-
cy and performance.

Macmillan Computer Publishing 11711 N. College
Ave., Suite 140 Carmel, IN 46032.

Using digital troubleshooting, Third
Edition, By Don L. Cannon, Mac-
millan Books, 286 pages, $24.95.

This third edition provides a guide
to maintaining digital systems, to-
day’s most-reliable electronics.
Whether using digital electronics as a
hobby or as a career, this book shows
readers how to implement the most
effective digital design possible. Be-
ginning with an introduction to basic
engineering concepts and electronic
fundamentals, this edition teaches
readers how to locate faults in digital
systems and make repairs.

Macmillan Computer Publishing 11711 N. College
Ave., Suite 140 Carmel, IN 46032.

Understanding Solid State Electron-
ics, Sth Edition, By Don L. Cannon;
Macmillan Computer Publishing,
307 pages, $24.95.

This 5th edition explores the latest
in semiconductor theory and applica-
tions. This book makes sure readers

WAICH FOR

You’ll learn about

building customer satisfaction
writing service contracts
marketing your services

e hiring technicians.

BUSINESS CORNER Servicing & lechnology

TENTEL Offers 4 Powerful, UNIVERSAL Tools Which Will...

| +CUT YOUR REPAIR TIME!
| -Tentel Gauges Quickly & Easily Diagnose Mechanical Problems In VCR's
« ELIMINATE GUESSWORK!
- Tentel Gauges Are A Proven Method For Accurate Measurements
To Help Restore VCR's To Factory Specifications P
* FIND PROBLEMS BEFORE THEY HAPPEN! — |
-Often There Are Marginal Problems Accompanying Major Breakdowns,
Tentel Gauges Help You Find Those Problems!
« STAND OUT FROM YOUR COMPETITION!
- Tentel Gauges Allow You To Find Problems Other Shops Can't Find
» Give Customers A Reason To Choose Your Service Center
| It You're a Whiz At Electronics, We'll Make You A Whiz With Mechanical Problems.
| Call Now TOLL-FREE To Find Out More About These Powerful Tools

TE NTE L® C O r p. 4475 Golden Foothill Parkway

Call For Your FREE CATALOG
(800) 538-6894 / (916) 939-4005

E/! Dorado Hills, CA 95630
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know how semiconductors fit within
circuits; how circuits and logic gates
make ‘‘decisions’’ and how to prop-
erly adapt solid-state devices in cir-
cuit design. Readers will discover
what electricity does in every electric-
al system, with details on FET’s, thy-
ristors, and optoelectronics and how
MOS and larger scale integrated cir-
cuits work and how to use them, and
the seven transistor specifications
most important to successful IC im-
plementation.

Macmillan Computer Publishing 11711 N, Coliege
Ave Suite 140, Carmel IN 46032

VCR Troubleshooting and Repair,
2nd Edition, By Gregory R. Capelo
and Robert C. Brenner; Macmillan
Computer Publishing, 286 pages,
$19.95.

VCR Troubleshooting and Repair
can help quickly diagnose the prob-
lem, find the cure, and prevent fur-
ther breakdowns. This practical
guide to VCR preventive mainte-
nance lays out basic troubleshooting
guidelines and gives intelligent ways
to preserve memorable and precious
videotapes. VCR and recording prin-

ciples are also explained to give a bet-
ter understanding of VCR compo-
nents and recording theory.
Covering the latest in stereo and
audio circuits, Super-VHS, and Ex-
tended Definition Beta, the books
really helps make VCR’s operate
smoothly, safely, and properly.

Macmillan Computer Publishing 11711 N. College
Ave Suite 140, Carmel, IN 46032

Improving TV Signal Reception:
Mastering Antennas and Satellite
Dishes, By Dick Glass; TAB Books,
202 pages; $19.95.

This books explains in simple, di-
rect terms the three basic reception
setups used for transmitting signals
to television sets. Also included are
technical data and formulas. The test
discusses details on the installation of
signal booster system, and describes
tools and troubleshooting techniques
for determining specific problems in
current antenna or satellite setups.
Other features of the book are advice
on solving difficult reception prob-
lems as well as important tips on safe-
ty. Helpful information includes ref-
erence charts on carrier frequencies

and satellite station numbers, plus a
directory of satellite/antenna instal-
ler associations around the country.
TAB Books, Blue Ridge Summit, PA 17294

Improving TV Signal Reception:
Mastering Antennas and Satellite
Dishes By Dick Glass; TAB Books;
202 pages; $16.95.

This book explains in simple, di-
rect terms the three basic reception
setups used for transmitting signals
to television sets. Also included are
technical data and formulas. The text
discusses details on the installation of
signal booster system, and describes
tools and troubleshooting techniques
for determining specific problems in
current antenna or satellite setups.

Other features of the book are ad-
vice on solving difficult reception
problems as well as important tips on
safety. Helpful information includes
reference charts on carrier frequen-
cies and satellite station numbers,
plus a directory of satellite/antenna
installer associations around the
country.

TAB Books, Blue Ridge Summit, PA 17294 b4

Electro Tool

Tools for the Professional

Improve Your Form.

service or parts/acces-

X

()I)M'\' ISOR - superior
magnification, Optical Glass
Prismatic lenses, (not plastic)

Select any one of (6)

magnifications ...$21.50

RlAtt - case - Deluxe
polypropylene. Chemical
resistant. Tools by
CooperTools and others.
800T case, complete
with tools...$349.99

800T case only ...$112.00

GoldStar - 20 MHz Dual Trace
Oscilloscope OS-7020A-Large 6”
rectangular, high sensitiviy:
1mV/div, high accuracy: 3%,
stable, low-drift design, 8 divisions
of displayed dynamic range and
accurate, distortion-free waveform
measurements ...$375.00

je e
VISA
[

Electro Togol, Inc.
9103 Giliman, Livonia, M| 48150
Customer Service: (313) 422-1221

ORDERS ONLY: 1 (800) 772-3455
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The NESDA Form

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




——— Products

Analog oscilloscope
Hitachi introduces their V-1065 2
channel, 100 MHz and V-665A 2
channel, 60 MHz dual-timebase os-
cilloscope which features micropro-
cessor control, digital sweep circuitry
and automatic measurements to

speed troubleshooting. The unit sets
your time range for optimal signal
viewing the moment a test point is
probed. Some functions include:
built in frequency counter, auto trig-
gering and trigger lock, which is used
to observe complex pulse trains most
often found in microprocessor de-
signs and digital control systems.

Circle (31) on Reply Card

Frequency counter

Optoelectronics Inc. announces a
new universal frequency counter tim-
erinthe formofa9-inch drop-in card
for personal and laptop computers.
It uses Windows 3.0 as a control pan-
el and display window, and it directly
tunes radio receivers such as the
ICOM-R7000, resulting in a uniquely
configured self tuning radio. The

od and the ratio between two fre-
quencies. It provides a useful “‘recip-
rocal counting’’ feature for 8-digit
resolution of low frequency readings.

Circle (32) on Reply Card

Hi-power degaussing coil

Contact East introduces a hi-pow-
er degaussing coil which is useful for
color TV and color monitor service.
The coil is made to standard industry
specifications and eliminates magne-
tic fields in color TV picture tubes or
computer monitors as required prior

unit is a 10Hz to 2.4GHz radio in-
strument that captures and analyzes
discrete and average frequency read-
ings, pulse width, time interval, peri-

to purity adjustments. It is encased in
a 13” diameter molded high-impact
plastic housing and operates at
110VAC and comes complete with an
8 foot cord and momentary contact
switch that permits de-energizing of
the coil without pulling the plug.
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High capacity desoldering station

HMC now has desoldering sta-
tions which feature heavy-duty ab-
sorption power and quick thermal re-
covery to permit fast desoldering of
multilayer PC boards. There are two
units to choose from. Model 470 has

a self-contained, double cylinder
type vacuum which generates 23 ” Hg
of vacuum. The barrel and tip design
prevent clogging and a variety of eas-

Expréss

tnternational Inc

FREE CATALOG

[ 5} :

CALL TOLL FREE
1-800-338-0531

Free catalog is sent via bulk mail. For express
delivery, please send $2.50 to cover 1*class
postage costs. Foreign customers send
$5.00 to cover postage.

\L 340 East First St. Dayton, Ohio 45402
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LEARN VCR

CLEANING/MAINTENANCE/REPAIR

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

Revealed!

NO Special

THE MONEYMAKING OPPORTUNITY OF THE 1990's

IF you are able to work with common small hand
tools, and are tamiliar with basic electronics (i.e. able
10 use voltmeter, understand DC eiectronics]

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
breakdowns!

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

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

RAINING TAPE reveals the SECRETS of VCR
maintenance and repair - "‘real-world’’ information that
is NOT available elsewhere!

Also includes all the info you'll need regarding the
BUSINESS-SIDE of running a successful service
operation!

FREE INFORMATION

CALL TOLL-FREE 1-800-537-0589
Or write to Viejo Publications, Inc.
5329 Fountain Ave.

Dopt. EST
Los Angeles, CA 90029
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ily replaceable, long-life tips permit
high heat transfer efficiency for any
work requirement. Units come with
desoldering gun, desoldering tip, and
3-wire cord.

Circle (12) on Reply Card

Screen-mounted scope camera

The new C-9 camera from Tek-
tronix features popular Autofilm
capabilities, enabling oscilloscope
and other measurement-instrument
users to take high-resolution photos

)

-

of screen images, even in clean-room
environments. In addition, the cam-
era also offers an optional chamber
to hold and protect photos as they are
ejected and developed.
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Training schedule for

U.S. training centers
Pace Inc. is now offering classes
on the development techniques to
perform high quality, non-destruc-
tive assembly and repair on all types
of electronic modules and assem-
blies. Classes include: universal re-
pair for electronics, multilayer and
flexible circuit repair, and surface
mount technology and a new Instruc-
tor training seminar which is an in-
tense 1-week course designed for per-
sonnel involved in solder instruction.

Circle (29) on Reply Card
Desoldering tweezers

Wybar now introduces the availabili-
ty of new, improved elements for

their Model SD-1, surface mount
component desoldering and solder-
ing tweezers. The model SD-1 is used
in the high-tech electronics industry
for repair or production of printed
circuit boards containing surface
mounted components. Simply posi-
tion the tweezer elements to grip the
component to be removed, depress
the footswitch to apply heat to the el-
ements and lift the tweezers to re-
move the component as the solder
flows. The separate power unit al-
lows controlled, adjustable element
temperatures between 200F and 800F
to provide the correct amount of heat
for the application.
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NEW
Low Prices

Light Box System.

with (2) ransparencies

Model TR100 CB
Camera Light Box

I
V-212

Dual channel
REG.
$525.00

SALE
$419.95

The method most $499
manufacturers recommend

o All orders are shipped
within 72 hours, U.P.S.

LUVLLLLY  (313) 7261278

=

@  P.0. Box 77103 o Sterling Hts., MI 48077
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MODEL DESCRIPTION REGULAR SALE
o (2) 3200 Ke'v":r Lamps Analog Oscilloscopes
meets mfr. spec.

( pec) v-212 20 MMz, Dual Channel 525.00 419,95
1 V-660 60 Mz, Oual Channel. Delayed Sweep,

® 1-year conditional CRT Readout 1345.00 1189.95
4 ditiona V-6654 60 MHz, Dual Channel. Delayed Sweep.

guarantee CRT Readout, Cursor Measurement, Counter  1545.00 1285.95
¥-1060 100 MHz, Oual Channel, Delayed Sweep,

i . CRT Readout 1645.00 1365.95 ||
® Transparencies mounted in V-1065A 100 MHz, Dual Channel, Delayed Sweep, ‘
acrylic with optical scratch- CRT Readout, Cursor Measurement, Counter 1895.00  1645.95

resistant surface Dfgital Storage Oscilloscopes
® 11-step gray scale VC-6023 20 1Mz, 2 Ch, 20 MS/s, 2 XW/Ch, RS-232  1995.00  1745.95
VC-6028 50 MMz, 2 Ch, 20 MS/s, 2 XW/Ch. RS-232 2295.00 2045.95
fransparency VC-6025 SO MMz, 2 Ch. 20 MS/s. 2 XW/Ch. Sweep
Autorange, RS-232. 2595.00 2189.95
VC-6045 100 MMz, 2 Ch, 40 HS/s, iK Mem, Sweep
® 7-Bar Color transparency Autorange, RS-232. 3395.00  3045.95
Ve-6145 100 MMz, 4 Ch, 100 MS/s, 4K Mem, Sweep
Autarange, RS-232 5295.00 4689.95

PRINT 5,

Products International %Bj

8931 Brookville Rd, Silver Spring M 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058
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Connector removal tool
Jensen now has available an an-
swer to removing BNC connectors in
high density or hard-to-reach panels.
This tcol has a sure-grip plastic han-
dle and comes in the three blade
lengths: 4”, 8” and 12”. The tool is

offered in the company’s 1991 spring
catalog supplement. Many other
broadcast maintenance products are
also presented, including coaxial ca-
ble, cable connector Kkits, terminal
kits, wire strippers, crimpers adapt-
ers and more.

Circle (95) on Reply Card

STD 2008 Automatic
liquid dispenser

New from I & J Fisnar Inc. is the
Model STD 2008 dispenser designed
for accurate dispensing of all assem-
bly fluids including adhesives,pastes,
solvents, lubricants, inks and greases.
With timing intervals from 0.1 to 30
seconds the STD 2008 can dispense
microdots or be used for potting
components. The STD 2008 includes
a vacuum system on the fluid line for
non-drip application of low viscosity
fluids. The unique STD 2008 dis-
penser features simultaneous liquid
dispensing from one or two barrel re-
servoirs. The STD 2008 includes all

hardware, hoses, fittings and quanti-
ties of disposable dispensing com-
ponents.

Circle (11) on Reply Card

Low cost version of service program
Soft-serve makers of computer pro-
grams for the service industry has an-
nounced a new product called PC-
Service Elite. This MS-DOS program
features electronic, computer or apli-

ance work order entry, inventory
control with purchase orders, invoice
preparation with batch printing of
NARDA/NESDA/CEASA/ABCD
warranty claim forms. Automatic
manufacturer information, labor pric-
ing and service code look-up are also
standard features. Reports include
technician productivity, work order
status, customer postcards and daily
sales.
Circle (8) on Reply Card

that makes a big difference.

Refevence Stack CP-90Y

STACK PROBES

the difference is
IT’S BETTER

R —

The difference is it's better. And being better gets you to the right
answers. The right answers save you time, energy and money.

The difference is Stack is a leader in research and development of
probe construction. Stack's expertise in this area has introduced
advance construction procedures which decreases noise, vibra-
tions and shock, and increases a very high linearity of frequency
response throughout the bandwidth.

More makers of signal analyzing equipment use STACK PROBES
than any other brand, because it is better. It is the ‘Detter’ that is
built into every Stack probe, that gets you to the right answers -

STACK PROBES — Test Results show just
how much better we really are.

The difference in frequency response and raisetime /overshoot between a Stack
probe and competing probes is significant. It is the difference between right and
almost right. Get the better probe. Get a Stack probe.

STACK

OSCILLOSCOPE PROBES & ACCESSORIES

FAX (503) 643-6129 PHONE (503) 643-4899
CUI Stack, Inc., 9640 S.W. Sunshine Ct. 700#, Beaverton, OR 97005 USA
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Readers’ Exchange

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

The following restrictions apply to
Reader’s Exchange:
¢ Only ondividual readers may Reader’s
Exchange, and items must be restricted to
those that are ordinarily associated with
consumer electronics as a business or
hobby. If you’re in business to sell the
item(s) you want to offer for sale, the ap-
propriate place for your message is in a
paid advertisemet, not Reader’s Ex-
change.
¢ Readers Exchange items must be re-
stricted to no more than three items each
for wanted and for sale, and may be no
more than approximately four magazine
column lines in length (about 20 words).

Send your Reader’s Exchange submis-
sions to:

Reader’s Exchange

Electronic Servicing & Technology
76 N. Broadway

Hicksville, NY 11801

FOR SALE

Sencore SG 165 $800, value LC53Z meter and
much more for complete list send SASE.Fred
Ingersoll 6845 Lathers, Garden City, MI
48135, 313-427-0499.

VCR'’s, SAMS, test equipment, many more
items. Send for free list. Henry Weymouth
21-1A Cassidy Rd, Budd Lake, NJ. 07826 or
call 201-691-4943.

Sencore VA-48 video analyzer, complete with
box, manuals and cables. $495.00. B&K 470
CRT Restorer/analyzer with many adapters.
$225.00 both excellent. L. Harmony 458 S.
Main Street, Vermonville, MI 49096 (517)
726-0485 after 5 pm EST.

A complete shop of new Sencore TV test
equipment . Never used.Cost over $1200 will
sell for $7500 cash. For complete information
call 903-796-4528

Zenith U/V tuner module #9-151 $25, vert/
chroma module #9-152 $15 both for $35
C.0.D. *““Chuck” Kelly 708 623-2597, 3336
Chatham, Waukegan ILL 60087.

B&K model 467 CRT restorer/analyzer with
adaptors and manual. Excellent condition
$500.00. Call Jim Toreky 23063 Virginia Ave
North Olmsted, Ohio 44070.

B&K test equipment TV analyst $175 CRT
tester $250 747 tube tester $200 or best and
shipping (619) 448-1910, AM Pacific time.

Sams photofacts #1516 through #2305 (783
total) $3.00 each. B&K 1077B analyst $50.
B&K 467 CRT checker $200. All items plus
shipping. Call Art Diedrich 10426 Abbeville
St. Spring FL 34608, 904-688-5782.

B&K model 2125 20MHz oscilloscope. Like
new. Used maybe 5 times. Paid $450.00 will
sell $275.00. Gene McHaughton, 129 McDon-
ald Blvd. Belleville, ILL 62221.

German Radio (5 speakers table model). Her-
bert Lehmann 5901 Melvern Dr. Bethesda,
MD 20817 (301) 530-5662 after 6 p.m.

Text books, diagrams, parts and tubes send
large SASE.M. Seligsohn 1455-55th Street
Brookiyn, NY 11219.

B&K 520B transistor testor $229.00. Leader
LAG-5Y audio generator $90.00 B&K 1245
color generator $75.00. Maurer Radio TV Ser-
vice 29 South 4th Street Lebanon, PA 17042

Beltron Picture tube restorer with Dandy
adapter leads and set up book, asking $300.00.
Call (617) 259-8377.

Shop liquidation, Sencore VA48, TF30 tran-
sistor tester, CR161 CRT tester, leader scope,
much more! All mint condition $1,100.00
OBO. Steve K. (701) 663-0607.

Sencore test equipment. Complete TV/VCR
bench. Paid over 8000 will sell 5500. For more
info call 206-568-0228 leave address, will send
details.

Riders radio manuals Vol 1 to 23. Some in-
dexes. Best offer over $300.00 each set. You
pay shipping.Maurer Radio TV Service 29
South 4th Street Lebanon, PA 17042.

Service manual for stereos 3 year old and on
back. Akai thru Yamabha, sell single, by manu-
facturer or entire lot. Write or call for listing.
Sound Doctor 133 Remington Fort Collins
CO. 80524. (303) 484-7530.

WANTED

Riders radio service volumes 21, 22, 23. Power
supply for Kolster model K43 Radio. Clock
for Philco model 51 clock radio.Cosmos TV
5919 15th Ave NW Seattle, WA 98107 206-
784-9417.

General Electric flyback part number EP-
77X51 & a Sharp yoke part number H-1167CE
both are discontinued parts. Herb’s Servicing,
1792 Finch Ct., Hayward, CA. 94545, 415-
785-7783

Operated manual and schematic for ROB-
ERTS 440 reel-to-reel studio tape recorder.
Will pay for copy, or similar arrangement.
Tamas Lassu, 18347 Prairie #206, Northridge,
CA 91325, 818-993-4080.

KNIGHT 83YX137 AF generator and
KNIGHT KG-686 RF Generator. Charles T.
Huth, 229 Melmore St., Tiffin, Ohio 44883,
(419) 448-0007.

VA-48 Mint with AT218, 39G118, etc. Heath
10-104 scope, 1D-101 dual trace, low cap
probes, 1G-5257 W. attenuator.Chas. Maufin
2124 SW 68 OKC, OK 73159 (405) 685-6768
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Dandy Adaptor with instructions/adaptors,
flyback #FB 163 492 (Orion A9. 20B). Source
for Solidex Magicool 12V 100W video lamps
(wholesale/discount). Placement Chart/Sche-
matic for Portland (Daewoo) TV. TCB 1420P
Chass. C-105A. ““Chuck’’ Kelly, 3336 Chat-
ham Waukegan, IL 708-623-2597

Wire lead # for Dynaco Audio Transformer
A-431 schematic for Zenith VR-550
VCR.Robert Tinsley 4010 Prospect, Kansas
City, MO 64130.

Power transformer for Sprague TO-6 Capaci-
tor analyzer. MCLester Brown 1197 No. Gar-
field Ave, Deland FL 32724.

Sylvania flyback 50-39287-3 or 50-39287-1,
model CL468P.S. Barnhart HCR#1 2117
Windflower, Rosamond, CA 93/560, 805-
256-0123.

Schematic or service information for Citek
model 7383 color television with a chassis
number of WG105793.Jeff Holland 6231 SO.
41 Ave, Omaha, NE 68107, 402-733-6170.

Schematic diagram for Marantz SR1100 ster-
eo receiver.Joe Sanfilippo 1935 N. Farming
Rd., PO Box 347 Woodruff, Wi 54568, 715-
356-6004.

Test equipment needed 1SO-V-AC 11 monitor
model WP30 or equivalent ASAP. (503) 267-
0628, or write 892 So. BRoadway, Coos Bay
Oregon 97420.

Supremes TV-1, TV-2, TV-11 and R-17 manu-
als.Charles T. Huth, 229 Melmore St., Tiffin,
Ohio 44883.

Service manuals for Kenwood model “KD-
3100”" turn table and Smith Corona Model
““Mark X'’ typewriter. Will copy and return.
Ted Lietzau 15669 Couzens East Detroit, MI
48021 (313) 777-5661.

Operations literature for Sencore Yoke and
Flyback tester model -YF33.Guy D’Amico
1770 F1. St. Lincoln Park, MI 48186, (313)
381-7800.

Parts, test equipment, SAMS photofacts
(-170, -1473) old radio and TV tubes) from a
1960, 70’s service shop). Owner recently de-
ceased. Clark’s TV Box 68, Jeffersonville, NY
12478, (914) 482-5030.

Compute! Magazines will pay a reasonable
price. Jack Grossman 98-17 HOR. HDG.Cor-
ona, NY 11368, (718) 271-2775.

Flyback transformer for ‘‘leading edge’’ mon-
itor DR 1240 part number; TMF 2000 (will
pay).Joe LaGuardia 1521 Flamingo Cit,
Homestead, FL 33035.

Deflection yoke 51-37549-3 for a Magnavox
13"’ color TV chassis 13C1. Claudes TV Radio
Shack dealer 3rd St. Newport, VT 05885.

Rider Radio Service Volumes 21-23, Kolster
K43 power supply. Cosmos TV Radio Repair
5919 15th Ave NW Seattle, WA 98107, 206-
784-9417.



—— Classified

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

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

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

MISCELLANEOUS

CAMCORDER REPAIR: Don’t turn away good profits let
our experienced technicians provide your shop with
complete camcorder repair service. Also, VCR, “Tough
Dogs.” Call 1-800-846-4648. Edington VCR/TV, 204
North Kimble Drive, Bioomington, IN 47404. 9-91-6t

COMPUTER AIDED TV/VCR REPAIR SOLUTIONS: 5% "
IBM Compatible disks. 1,000 VCR, Printout $55, Disks
$51. 3,500 TV, Printout $95, Disks $91 (Hardrive). Time
saver. Add to or quick scan by model, chassis or stage.
Electronic Solutions, 407 W_ Ave. *“N”, San Angelo, TX
76903. 8-91-6t

TELEVISION-MONITOR TROUBLESHOOTING: 350
Symptoms/Cures, nothing old listed, $20.00. Older
Symptom/Cures, 1978 back, $10.00. 35 Steps to Easier
TV Repairs, $20.00. Buy all three $42.00. Refund if not
satisfled. Jones Enterprises, Box 702, Niceville, FL
32588. 8-91-2t

TV CASE HISTORIES UPDATED!: Volume 2.0 contains
1,150+ histories. Satisfaction assured, $28. Supple-
ment to Volume 1.0 with 450 + histories, $10. Mike's
Repair Service, P.O. Box 217, Aberdeen Proving
Ground, MD 21005. 8-91-3t

TROUBLESHOOTING TV dogs - Over 500 symptoms
and cures newly updated listing - free bonus - VCR
cures. Send $10.95 to Century Electronics, 600 Starkey
Road. 607, Largo, FL 34641 9.91-2t

VCR SYMPTOMS & SOLUTIONS *UPDATED*Over 175
Solutions. Numerous Makes Including Emerson, RCA,
MAG, Sharp. $10.95 to Johnsons TV, 1905 N. Dixie,
Elizabeth, KY 42701. 10-91-1t

VHS-VCR REPAIR SOLUTIONS SETS HLILILIV,V, VL.
Each contains 150 symptoms and cures, updated cross
reference chart, free assistance, $11.95 each all six
$59.95. Eagle Electronics, 52053 Locks Lane, Granger,
IN 46530. 10-91-3t

SENCORE: VA62, NT64, VC63, EX31, HP200, $2,050.
ST65, $450. B&K 467 CRT TESTER RESTORER with uni-
versal socket adapter, $350. 305-964-4465 ask for Bruce.

10-91-1t

FOR SALE

REPAIR MANAGEMENT SOFTWARE: for IBM PC's.
Repair tracking, inventory, reports, billing, maillist,
more. Demo disk $15. CAHILL ELECTRONICS, PO Box
568, Kingston, NH 03848. 10-91-3t

PHOTOFACTS: Folders under #1400, $5.00. Above
#1400, $7.00, sent same day first class postpaid. Allen
Loeb, 414 Chestnut Lane, East Meadow, NY 11554. 516-
481-4380. 9-91-4t

Readers’ Exchange

Closing business: New Sencore Sc61 O-scope,
B&K color bar generator model 1249, many
VCR/TYV technical manuals in both paper and
microfiche form. The whole lot for $1800.00.
Mark Mcmilliam, 9936 Kika court STE 3618,
San Diego, CA 92129; (619) 693-7664.

B&K NTSC color bar generator model 1251 or
would trade a new B&K model 467 CRT ana-
lyzer to one. Call Gross TV Service (606)
666-5575.

True RMS converter, featured in Dec 88 issue
of Radio Electronics. Kit or assembled unit.
Donald Stevens, 1005 N. Brookfield, South
Bend, IN 46628, (219) 233-3746.

Schematic or service manual for Zenith VCR
mode! VR4000. John Brouzakis 247 Valley
Circle, Charleroi, PA 15022.

Sencore CR-70 CRT test equipment $500.00.
Zenith M2 module, P/N 9-152 (PTS Rebuilt)
$20.00 U.S. Shipping included.Ray Skutley,
#339, 3784B Mission Ave, Oceanside, CA
92054.

SHARP PARTS, ORIGINAL NEW & BOXED 35 Flys, 34
ICS, 23 H. Outs and misc. pieces. $1,500 plus, worth sell
all $500 includes shipping and handling. 1-608-
244.5767. 10-91-1t

ATTENTION VCR SERVICE CENTERS: 1000 VCR symp-
toms/cures from experience and manufacturers publi-
cations. Computer printout $30. Guaranteed satisfac-
tion. VCR Tuneup Center, 43 James Avenue, Redwood
City, CA 94063 or call 1-800-777-7883. Mastercard and
Visa accepted. 10-91-1t

SENCORE VA62 for sale. In great condition. With VC63
and NT64. Priced at only $1,300. Call Ray at 813-262-
7838. 10-91-1t

TV TOUGH DOGS 300 symptoms and cures. Send
$10.95 to Davis TV, 11772 OId Fashion Way, Garden
Grove, CA 92640. 10-91-2t

SENCORE EQUIPMENT CA-55, $350; CR-143, $50;
TC-182, $50, SM-158, $50. B&K 465, $50, B&K 445, $25.
0Old and New Tubes, Old Test Equipment, Oid QST Mag-
azines. Make Offers. 1-608-244-5767. 10-91-1t

FOR SALE: 8 TECHNICIANS AND THEIR TRAINING.
5000: ACTUAL CURRENT “TECHNICIAN" TECH-TIP
REPORTS: Symptoms, Cures & Part Numbers. 1987
Through 1991. TV-VCR-CD-LD-CAMERA-CAMCORD-
ER-PROJECTION-STERO-AMPLIFIERS-SATELLITE-

MICROWAVE-CASSETTES-PHONO-ETC. We service
All Consumer Electronics and Factory Authorized for
36 Major Manufacturers. If it came through our doors,
It's on it's way to “YOURS"! FOR OUR BOTTOM PRICE
SEND $70.00 per 1000 data-base disk price or $350.00
for 5000, Printed form add $5.00 Per 1000 Tips. Call for
category pricing and updating availabilities. Annual up-
dating available. AMEX-M/C-VISA & CHECKS, 2-Wks
Delivery 305-474-2677 Factory Service 8614 SR-84, Ft.
Lauderdale, FL 33324. 8-91-12t

BUSINESS OPPORTUNITIES

SOUTHERN CALIFORNIA San Diego VCR-Cameras-
Stereo-Repair Shop. Low overhead. Busy Area $18,000.
619-748-5049. 9-91-2t

LET THE GOVERNMENT FINANCE: your small busi-
ness Grants/Loans to $500,000. Free recorded mes-
sage: 707-448-0330. (OD6). 9-91-2t

SOUTHERN CALIFORNIA TV-VCR-Satellite Service
and Rental Store. Fully equipped established over 40
years. Owner retiring, must sell. Price and terms nego-
tiable. 818-895-1400 ask for Robert. 9-91-2t

CLOSING SHOP TV/VCR/STERO Parts-Lit-Equip. Keg-
el’s, 359 Manchester Road, Westminster, MD 21157,
301-876-1077 10-91-1t

One LC Auto Z meter updated, SC61 WFA 60
MHz, VA62 AVA, VC63 VCR Test Acces-
sory, NT64 NTSC Pattern Generator, EX 231
Expander. Call Jack all for $6500.00 After
6:00 pm (918) 455-7113.

Multitester ohmmeter tests resistance up to 6
megs. Brand new $10.00, digital capacitor test-
er new $45.00 auto radio power (stereo) boos-
ter $15.00. Joe Oracki 3502 Northern Parkway
Balt, MD 21206 (301) 254-0284.

Beckman scope digital readout and cursors
#9202 asking $550.00. Heath CRT checker and
rejuvinator $175.00 (602) 985-6336.

Sams photofacts #1 to #1500 $1250.00 plus
shipping. Sams Audio Radio Services Vol 17
to 340 $850.00 plus shipping. New and used
vaccum tubes 4000 to choose from $1.00 each
older used test equipment - make an offer. Ed
Krivaner (515) 673-5846.

Sencore VA48 good condition $395.00 B&K
transistor checker 520B $195.00. Don South
4th Street Lebanon, PA 17042.

October 1991

Simpson 380m microwave leakage tester like
new in its hard case complete with batteries,
probe, spacercone and manual, $425.00. Call
Mark 717-393-5115.

TEK 2336 Portable 100Mhz dual trace, de-
layed sweep O’scope. Org 4270 asking
$1400.00. Jim (619) 443-9015.

755 New electronic tubes in their original
boxes $375 plus UPS shipping. Send a LSASE
(2 stamps) for lists of tubes and other electron-
ic items. Retiring, make your best offer. J.
Horsley 67 Theodore St. Buffalo, NY 14211.

Sencore VA62, VC63 and a HP200 50KV HV
probe. New condition. $2000.00 Call Dave at
(518) 843-3766.

Sencore SC61 scope like new VA 48 48 and a
CATYV field strength meter. Asking $1,650 for
scope, $400.00 for VA 48 and $100.00 for me-
ter. John De Luco, 435 Ocean Blvd., Keyport,
NJ 07735 (908) 583-6153.
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The V-1085, 4 channel,

100 MHz Oscilloscope from
Hitachi gives full feature 4
channel performance at an
exceptional price.

1. Loaded with features: 4 channel
capability; sweeptime auto ranging; trigger
lock; frequency counter, on-screen cursor
measurements - these are just some of the
capabilities of the V-1085.

2. Size and weight. Hitachi gives
unbeatable performance in a very compact
package - a mere 15.4 |bs.!

3. Reliability. The V-1085 lives up to the
famous Hitachi reputation of reliability that's
backed with a full 3 year parts and labour
warranty.

4. Price. The V-1085 makes 4 channel
performance exceptionally affordable!

Only $2,295.9°

4 more reasons
to buy Hitachi.

V-1065A, 100 MHz, Cursors & Counter

$1,895.%°

V-665A, 60 MHz, Cursors & Counter

$1,5645.%°

"

The other members of the Compact Series
Oscilloscope family combine many of the
features found on the V-1085 in 2 channel,
lightweight packages.

V-1060, 100 MHz
$1,645.°

V-660, 60 MHz
$1,345.°°

Call today for the name of your local authorized Hitachi distributor!

@ HITACHI

Hitachi Denshi America, Ltd.

HQ/Eastern Office

150 Crossways Park Drive
Woodbury, NY 11797

Tel: (516) 921-7200

Fax: (516) 496-3718

Circle (51) on Reply Card

Central Office

250 E. Devon Ave, Ste 115
Itasca, IL 60143

Tel: (708) 250-8050

Fax: (708) 250-8054

Hitachi Denshi, Ltd., Tokyo, Japan

Western Office

371 Van Ness Way
Torrance, CA 90501
Tel: (213) 328-6116

Fax: (213) 328-6252




FOR OVER 25YEARS
THE ORIGINAL REPLACEMENT
PARTS CENTER

* Quantity And Volume Discounts * Original Parts For Most
e National Toll-Free And Customer Manufacturers

Assistance Order Lines PANASONIC, TECHNICS
* Free-Freight Available HITACHI, JvC
® No Minimum Order ch::Egé%_ghlECTRlc
* P.A.R.T.S.-Automatic Retrieval R
Tracking System For On-Line QUASAR, SHARP
Computer Link-Up To Your Shop SONY

DISCUSS YOUR NEEDS WITH A
PANSON REPRESENTATIVE- NOW

1-800-321-4870

268 Norman Avenue ¢ Greenpoint, New York 11222

Circle.(59) onjReply Card




