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Service problems in the CTG145 and CTC146 chassis
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Matsushita Original
Replacement Parts and
Accessories

Nothing less than total satisfaction is expected by today’s customers. The
only way to live up to this standard is by using Matsushita Original Replacement

Parts and Accessories.

The source of this quality is The Matsushita Services
Company and your Authorized Replacement Parts Distributor.

Consult the list

below, or call 1-800-545-2672 for the location nearest you.

CALIFORNIA

Andrews Flectronics * 25258 Avenue Stanford. Valencia 91355 * 800-289-0300 * FAX 800-289-0301
Cass Electronics * 801 Seventh Ave.. Oakland 94606 * 510-839-2277 * FAX 510-465-5927

E and K Parts * 2115 Westwood Bivd.. Los Angeles 90025 * 800-331-8263 * FAX 800-826-0890

Pacific Coast PParts * 15024 Staff Cun. Gardena 92048 * 310-515-0207 * FAX 800-782-5747

Star For {'arts (V) * 10727 Commerce Way.. Fontana. CA 92335 * 909-428-1404 * FAX 909-428-32(3
Rlakeman Wholesale (V) * 1800 E. Walnut St.. Fullerton. CA 92631 * 714-680-6800 * FAX 714-680-8700

COLORADO

Denver Walker \Wintronics * 1001 W. Arizona Ave.. Denver 80223 * 303-744-9505 * FAX 303-777-9357
Star For I'arts (V') * 2350 Arapahoe St.. Denver 80205 * 303-296-2117 * FAX 303-296-2120

CONNECTICUT

Signal Flectronics * 589 New Park Ave.. West Hartford 06110 * 203-233-8551 * FAX 203-233-8554

FLORIDA
Herman Electronics * 1365 N.W. 23rd S1.. Miam 33142 * 305-634-6591 * FAX 305-634-6247
Layco. Inc. * 501 South Main St.. Crestview 32536 * 904-682-0321 * FAX 904-682-8820

Vance Baldwin * 2207 S. Andrews Ave.. Fort Lauderdale 33316 * 305-523-3461 * FAX 305-523-3464
Vance Baldwin * 1801 NE 2nd Ave.. Miami 33132 * 305-379-4794 *FAX 305-373-8855

Vance Baldwin * 1007 N. Himes Ave.. Tampa 33607 *800-299-1007 * FAX 813-870-1088

Vance Baldwin * 500 Clematis St.. West Palm Beach 33401 * 407-832-5671 ¢ FAX 407-833-8191|

GEORGIA

Buckeye Yacuum Cleaner (V) * 2870 Plant Atkinson Rd.. Smyma 30080 * 404-351-7300 * FAX 404-351-7307
Wholesale Industrial © 5925 Peachiree Corners East. Norcross 30071 * 404-447-8436 * FAX 404-447-1078
ILLINOIS

BB & W * 2137 S. Euclid Ave.. Berwyn 60402 708-749-1710 * FAX 708-749-0325

Hesco (V) * 6633 North Milwaukee Ave.. Niles 60714 * 708-647-6700 * FAX 708-647-0534

Joseph Electronics * 8830 N. Milwaukee Ave.. Niles 60648 © 708-297-4208 * FAX 708-297-6923

Union Electronic Dist. * 16012 S. Couage Grove. South Holland 60473 * 708-333-4100 * FAX 708-339-2777
INDIANA

Electronic Service Parts © 2901 E. Washington St.. Indianapolis 46201 * 317-269-1527 * FAX 800-899-1220
KANSAS

G & A Distributers * 635 N. Hydraulic St.. Wichita 67214 * 316-262-3707 * FAX 316-262-6494
Manhattan Electronics * 9086 Bond Si.. Overland Park 66214 * 800-821-3114 * FAX 800-255-6239
MARYLAND

Fairway Electronics® 3040 Wuerview Drive. Baltimore 21230 * 410-576-8555 * FAX 800-955-2119
Fairway Electronics * 4210 Howard Ave.. Kensington 20895 * 301-564-1440 * FAX 800-955-1358
Tritronies * 1306 Continental Dr.. Abingdon 21009-2334 * 410-676-7300 *FAX 800-888-FAXD

MASSACHUSETTS

Signal Electronics * 484 Worthington St.. Springfield 011105 * 413-739-3893 * FAX 203-233-8554

Tece Vee Supply * 407 R Mystic Avenue. PO. Box 649, Medford 02155 * 617-395-9440 * FAX 617-391-8020
MICHIGAN

G. M. Popkey * 5000 W. Greenbrooke Dr. S.E.. Grand Rapids 49512 * 800-444-3920 * FAX 616-698-0794
Remcor Electronics * 10670 Nine Mile Rd.. Oak f*ark 48237 * 810-541-5666 * FAX 810-398-1016

MINNESOTA
Ness Electronics * 441 Stinson Blvd. NE. Minncapolis 55413 * 612-623-9505 * FAX 612-623-9540
Mid America Yacuum (V) * 066 University Ave.. St. Paul 55104 * 612-222-0763 * FAX 612-224-2674

MISSOURI

Cititronix * 1641 Diclman Rd.. S1. Louis 63132 * 314-427-3420 or 800-846-2484 * FAX 314-427-3360
Tacony Corp. (V) * 1760 Gilsinn Lane, Fenton 63026 * 314-349-3000 * FAX 314-349-2333
NEW JERSEY

Panson Electronics. 1-80 and New Maple Ave. Pine Book. NJ 07058 * 800-255-5229 < FAX 800-332-3922
NEW YORK
Bale Electronics * 7 E. 20th St.. New York City 10003 * 212-475-1124 * FAX 212-475-1963
Fox International. knc.. * 241-A Central Ave.. Farmingdale 11735 ¢ 516-694-1354 or 800-321-6994

FAX 516-694-0595
Radio Equipment * 196 Vulcan St.. Buffalo 14207 * 716-874-2690 * FAX 716-874-2698
Star For Parts (V) * 250 Rabro Dive East. Huuppauge 11788-0255 * 800-525-6046 * FAX 516-348-7160
OHIO
Fox International® 23600 Aurora Rd.. Bedford Heights 44146 * 216-439-8500 * FAX 800-445-7991
OREGON
Diversificd Parie* 2114 S.E. 9th Ave.. Portland 97214-4615 * 800-338-6342 * FAX 800-962-0602
Northwest Wholesale (V) * 426 NE Davis St.. Pontland 97232 * 800-234-8227 * FAX 503-232-7115
The Moore Ca. * 333 SE 2nd. Portland 97214 * 503-731-0100 or 452-0500 * FAX 503-731-0105
PENNSYLVANIA

CRS Electronics * 818 Brownsville Rd.. Pinsburgh 15210 * 412-431-7700 * FAX 412-431-5666
Steel City Vacuum (V) * 919 Penn Ave.. Pitsburgh 15221 * 800-822-1199 * FAX 412-731-3205

SOUTH CAROLINA

Wholesale Industrial * 515 E Bay St.. Charlesion 29403 * 803-722-2634 * FAX 803-723-8182

TENNESSEE

Shields Electonics Supply * 4722 Middiebrook Pike. Knoxville 37921
TEXAS

Fox International * 752 So. Sherman. Richardson 75081 * 800-321-6993 * FAX 800-145-7991
Interstate Eleetric Co. * 11292 Leo Lane. Dallas 75229 * 214-247-1567 or 800-527-4029

* FAX 214-247-2137

M-Tronies * 3201 West Ave., San Antonio 78213 * 210-340-4069 * FAX 210-340-4569

VCP tntenational (V) * 2285 Merritt Dr.. Garland 75040 * 214-271-7474 * FAX 214-278-5981
VIRGINIA

Avee Electromnics

615-588-2421 * FAX 615-588-3431

711 Granby St.. Nortolk 23510 * 804-627-3502 * FAX 804-627-1710

Avec Electronics * 2002 Staples Mill Rd.. Richmond 23230 * 804-359-6071 * FAX 804-359-5609
Avec Electronics © 2009 Williamson Rd.. Roanoke 24012 * 703-344-6288 * FAX 703-344-008 |
WISCONSIN

G. M. Popkey * 2035 Larsen Ave.. Green Bay 54307-2237 * 414.497-0400 * FAX 414-497-4894
G. M. Popkey * 2355 So. Calloun Rd.. New Berlin 53151 * 414-786-5887 * FAX 414-786-9031

{as of 10-10-94) - (V) Vacuum Cleaner Parts Distirubor

Matsushita Services Company

50 Meadowlands Parkway, Secaucus, NJ 07094

Panasonic.
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7 Selecting a soldering iron for
surface mount components
By Doug Wilkerson &
Catherine Woneis
This month ES&T takes an in-
depth look at soldering and desol-
dering and covers such various
aspectsasselecting asoldering iron,
removing and replacing SMDs and
flat packs with standard tools, and
how to install and remove SMDs on
a budget.

12 Service problems related to
RCA’s CTC145 and CTCl146
chassis
By Homer L. Davidson
In the CTC145 and CTC146 chas-
sis. the IF, SIF, chroma, vertical,
horizontal and Tuminance circuits
are all contained in a single IC,
U001, making this IC one of the
most {requent causes of problems in
these sets. This feature focuses on
this 1C and other typical problems
related to these chassis.

18 Troubleshooting VCR motor
problems
By Juergen Ewert
This feature contains a review of
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Serwvicing & lechnology
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24

capstan and drum servo operation
theory, a guide to troubleshooting
motor problems, and three real-
world examples.

Computer power supplies—
Part 11

By David Presnell

Part one of this two-part article
looked at the theory of operation of
computer power supplies.This seg-
ment will present some common
diagnostic procedures and cost
effective component level repairs
yau can make without schematics.
Topics include: determining if the
power supply is the problem.
removing the power supply, testing
the supply. locating a shorted input.

A pair of improvised adapters
By Roger D. Redden

If you own a TV test jig but often
can’t use it to help repair a TV
because you don’t have the correct
adapter, the ideas presented here
may be useful, particularly if your
Jig is a Sylvania CK300.
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The use of surface mount componentsin
the manufacturing of consumer elec-
tronics products has required that ser-
vice technicians learn a new set of skills
for dealing with them, and in some cases
requires the purchase of new tools,
accessories and materials. (Photo cour-
tesy American Hakko Products, Inc.)
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The
constancy
of change

—Editorial =———= —_—

Have you ever read Twain’s “Life on the
Mississippi?” I read it around ten years ago
and have been recommending it 10 all of my
friends eversince. It’s far more than the title
implied to me. 1U's not just a story of the life
of one river pilot back when the Mississippi
was perhaps the most heavily traveled trade
route in the United States. I’s also a chron-
icle of change.

The book starts with a narrative account of
the discovery of the Mississippi by European
explorers, and describes the development of
the waterway throughout its history up until
the narrator. Mark Twain (Samuel Langhorne
Clemens). who spent many years on the river,
has become an old man.

In the early days. commerce on the river
consisted of tlat boats. The crews of those
hoats poled, or rowed them, down river,
loaded with goods from cities in the north.
destined for cities farther down river. With
no means of propulsion. once the tlat boats
reached the mouth of the river, they were
either used in local navigation, or possibly
broken up. and the wood used as raw mate-
rials for other building projects.

The river boatmen would then turn around
and walk or ride back north via the Natchez
Trace. then maybe do the same thing again.

Later came steam-powered paddle wheel
hoats: side-wheelers and sternwheelers.
When these powered boats appeared on the
river. the 1Tat boats were history. The tlat
boatmen had to find some other means ot
employment; perhaps on one of the stcam-
boats. Photographs of the St. Louis docks
during the heyday of the steamboats show
river tratfic that’s just about as dense as free-
ways of (oday.

Butchange wasn'tlimited tothe river traf-
fic. Rivers, being what they were before the
Corps of Engineers began to regulate their
flow. pretty much went where they wanted
to. One day a town might be a thriving river
port. Then over a period of a few days the
river would tlood, cut a new channel. and
leave the town “in the country,” in Twain’s
words. With the watery highway gone from
its door. the town might wither and die. and
anew town would spring up along the river’s
NEW COUrse.

When the railroads came along, the era of
the steamboats as the critical link between
cities atong the river came 10 an end. While
there is still a great deal of commerce by boat
along the river, it’s only a traction of all of
the commerce that now takes place there.

The story of “Lite on the Mississippi™ is
of interest to all of us today. because it tells
us that the changes that we're experiencing

2 Electronic Servicing & Technology November 1994

loday is not unique to our tine. or (o our way
of life. A study of any period of history done
with a careful eye will show that changes
took place. sometimes gradually, sometimes
abruptly. Sometimes cataclysmicly. And in
every case, businesses changed, livelihoods
changed; and sometimes even entire nations
went through changes.

Consumer electronics service centers
have had a difficult time of it over the past
two decades. Thousands of consumer clec-
tronics servicers have found it necessary 1o
find another way to make a living.
Thousands of service centers have closed.
Still. thousands of others have found ways
to not only survive. but 1o thrive.

For some service centers that have
remained successful, some of their success
has been at least partly good luck, but good
luck alone will not keep a business alive.
Other ingredients include having good tech
nical skills. good business skills. and good
supervisory skills. It also helps to be aware
that the technology and the economic cli
mate will change. They always do. And, it
helps to be prepared 10 change with them.

Toward “Life on the
Mississippi.” Twain relates that he has been
traveling as a passenger on riverboats, and
that he has had conversations with & lot of
other passengers. One of these was a drum-
mer (salesman) who was selling a brand new
product: oleomargarine.

Some of us are old enough to have lived
through an era when the dairy lobby suc-
cessfully kept the companies who supply
margarine from coloring it to look like but-
ter. in the hopes that people would not buy
it. [t was white. In some cases. it came with
a little dab of color that the purchaser could
stir in 1o trn it butter yeltow. In spite of the
cttorts to keep margarine oft the market, we
have it now in profusion.

This is just another reminder that no one,
no matter how powerful or influential, can
halt change. We can, however, adapt as best
we can to the changes.

And many service centers have success-
fully adapted. We teel that by reading of their
successes, other service centers may also be
able to thrive in hard times. Read our depart-
ment. “Successtul Servicing,” starting in
this issue, 10 see what some other service
centers are doing to remain successful in
spite of the magnitude of the currents of
change going on around us.

the end of
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Measure It All!

The DMM/LCR Meter/
Frequency Counter. All in One.

roLbleshoot down to tne
T component level — any

component! Verify poorly
marked parts, test for toler-
ances and damage. Wavetek’s
new DMZ7XT is not only a fall-
function DMM, but also
includes complete inductance,
capacitance, and frequency
measure nent capabilities.

* Wide LCR range:
10 Q to 2000 MQ
10 pF 10 2000 pF
100 pH to 20 H

e Autoranging frequency
meter 10 Hz to 20 MHz

* Ac and dc current to 20 A

¢ Logic test, diode test, max
reading hold, continuity
beeper, input warning
beeper, fused input
protection, battery saver

Consolidate your test bench wizh
one meter that does it all -
Wavetek's high-performing,
full-funcion XT Series DMM.
It's all in one compact, ruggec,
field-reaay package with a big
0.7-inch, 31/2-digit display.
Insulatec probes and alligator
clip leads are included, and )
there is a huge selection of o= 2
accessorizs, including current N Ry

i and HY probes, temperature Do 200 2008 F
converters, holsters, and cases
Ask for Wavetek DMMs. They’re
the meters to pick when you
have things to fix.

DM27XT

1199

Other XT Series DMMs from $89.95

U.S.A:(619)279-2200
Europe: (44/243) 531323
Asia Pacific: (852)865-1903

©1993 Waveiek Corporation

WAVETEK

Circle (33) on Reply Card



Mobile Electronics
Certification Program

The Mobile Electronics Certification
Program (MECP) is the only industry-
wide. nationally-recognized testing pro-
gram for installers. The benetits to mobile
electronics manufacturers, retailers and
installers are clear. By improving the
quality of installation, product returns are
decreased while customer confidence is
increased and this raises the profession-
alism of the 12V industry.

So far, the MECP has been administrat-
ed to more than 7,000 installers. Some
5,000 have been certitied as installer. in
specialist exams for autosound, security
and cellular; at the First Class level, and

as master installer.
The following is the schedule for
MECP Testing:

November 1994
Boise, ID
November 3
5:30 pm

Philadelphia, PA
November 10
5:30 pm

Hartford, CT
November 10
5:30 pm

Columbia, SC
November |7
5:30 pm

December 1994
Sconsdale, AZ
December |
5:30 pm

Los Angeles, CA
December 8
4:30 pm

Miami, FL
December 8
5:30 pm

Tulsa, OK
December 15
5:30 pm

The Electronic Industries Association
endorses the MECP which is adminis-
tered by Bobit Publishing Company.

Registration deadlines are two weeks
before the tests. To receive more infor-
mation on test locations, study guides

and cost, contact:

Mobile Electronics Certification Pro-
gram, 2512 Artesia Bivd.,, Redondo
Beach, CA 90278, Telephone: 310-376-
8458, Fax: 310-798-4598.

Consumers better informed on home
theater, but still have much to learn

Consumers know more about home
theater today than they knew a year ago,
but the gaps in their knowledge and un-
derstanding are still wide and deep ac-
cording to a new survey of nearly 2,000
retail audio/video sales personnel.

By a nearly 4-to-1 margin, the sales

people queried said consumers are better
informed about home theater, yet only
38% said that haltf or more of the con-
sumers coming through the door are fu-
mihiar with the name Dolby. Only 15% of
the respondents indicated that consumers
had “no idea about home theater,” but
nearly 84% agreed that “they have some
idea, but want to ask many questions.”

The study was conducted by an inde-
pendent company for Yamaha Electron-
ics Corporation, as partof its Product Ad-
visory Board program. The proprietary
survey documents a high level of con-
sumer interest in home theater and the
continuing need for greater information
and demonstration.

For example, the sales people respond-
ing reported that consumers seem to know
that surround sound requires multiple
speakers. More than 88% of them checked
that box in a multiple-choice question
dealing with consumers’ knowledge of
features detining surround sound. Indi-
cating the need for education. only 6%
marked the box for “knows it means 5
channels or more,” while 3% indicated
that consumers know “nothing.”

The survey ulso probed consumer pret-
erences. The sales people were presented
with a list of five “greatest consumer con-
cerns about purchasing a home theater
system” and asked to select the top two.
Nearly three-quarters responded that con-
sumers wanted something “that is good
for both movies and music,” and more
than two-thirds checked “getting some-
thing that sounds really good.”

“This initial study demonstrates a tre-
mendous opportunity,” said Tom Gra-
ham, Yamaha’s director of marketing.
“It’s clear that home theater is currently
the driving force in the traditional areas
of consumer e¢lectronics. 1f the survey is
right, we are only at the initial stages of
home theater’s growth. The more infor-
mation we can bring to the consumer, the
more explosive its expansion will be.”

NSCA secks ideas for standardized
device symbols

The National Systems Contractors As-
sociation, NSCA, is looking for device
symbol ideas, as part of its program to
develop standard symbols for use by its
members and the entire electronics sys-
tems industry.

4 Electronic Servicing & Technology November 1994
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The Device Symbol Committee,
chaired by Richard Fyten. Electronic De-
sign Co., St. Paul MN| is currently look-
ing for symbol ideas in the following cat-
egories: telecommunications, sound, fire
alarm, nurse call, security, television,
clock. CCTV, and data network. “Our
committee was formed to develop a list
of standard device symbols that are easi-
ly recognized and that the industry will
teel comfortable using,” said Fyten. “and
we are looking especially to our members
and sponsors for their input,” he said.

When completed. the recommended
listof' device symbols will be available to
members in both hard copy, plastic tem-
plate, and Auto Cad disk. The Committee
is scheduled to have the completed list of
recommended device symbols available
to members by the time of NSCA’s Expo
*95, next April 30 in Indianapolis, IN.

In order to standardize the entire indus-
ry’s device symbols, the NSCA’s recom-
mendations will be submitted to the other
associations in the industry for their re-
view and comments.

The work of Fyten’s commiitee was
described by Per Haugen, NSCA Presi-
dent, General Communications. Murray.
UT, as exemplifying the spirit of the
NSCA. “*Pro-active leadership is the style
of the association that connects the indus-
try ftor the industry that connects the
world.” Haugen said.

Notonly NSCA members, but all mem-
bers of the electronics systems industry
are invited to submit their ideas to the De-
vice Symbol Committee. Send all symbo!
ideas to NSCA General Manager Mary
Beth Rebedeau, at association headquar-
ters, 10400 S. Roberts Rd., Palos Hills,
IL, 60465. Telephone: 708-598-9777 or
1-800-446-NSCA, fax: 708-598-4888.

CES Specialty Audio & Video Show

The Electronic Industries Associa-
tion's Consumer Electronics Group (E1A/
CEG) has announced that it will sponsor,
produce and manage the 1995 CES Spe-
cialty Audio & Video Show which will
debut next June in Chicago. The trade-
only show is being taunched at the direct
request of more than 65 members of the
specialty audio and video industry who
have all signed letters of intent to support
the new venture.

Staged as a stand-alone trade show, CES



Specialty Audio & Video will provide a
concentrated forum for the market with
product-specific educational sessions and
exhibits. Because of the nature of the
exhibits, which require isolated listening
rooms, the show will be located in a hotel.

“The high-end manufacturers have dem-
onstrated that they are committed to a suc-
cessful, trade-only show dedicated to the
specialty audio and video industry,” said
Jerry Kalov, president of Cobra and chair-
man of the board of EIA/CEG. “ElA’s role
as an association is to support all segments
of the consumer electronics industry, and
to promote industry sales in any way pos-
sible. This group is very pro-active and
aggressive and feels the need for a show
dedicated solely to meeting their needs.”

The grassroots campaign to develop
the new show was headed by EIA/CEG
Specialty Audio Subdivision chairperson
Kathy Gornik of Thiel and Conrad-John-
son Design’s Lew Johnson.

“Exhibitors in specialty audio had one
of their best shows ever at the 1994 Sum-
mer Consumer Electronics Show, and
thatled us tobelieve that this group would
benefit from a focused show dedicated to
our segment of the industry,” said Kathy
Gornik, president of Thiel. “CES Special-
ty Audio & Video will attract our buyers
because it will have a different character
without the distraction of a larger trade
show, and we are certain the buyers will
enjoy the relaxed atmosphere. We want
to work with the EIA and the CES staff
because they have consistently provided
us with the buyers, international distrib-
utors and the media exposure that we
can’t find anywhere else.”

Video market experiences
best month of the year

The pace of color TVs combined with
a resurgence of VCR sales catapulted the
video market to its best month so far this
year according to the Electronic Indus-
tries Association’s Consumer Electronics
Group (EIA/CEG). Color TV sales set a
strong pace in July, recording the fourth
consecutive double-digit increase.

“Consumers’ confidence in product
quality and competitive prices are driving
these sales,” said Joe Clayton, Executive
Vice President of Thomson Consumer
Electronics. “‘Lower shipments earlier in

(Continued on page 62)

Anything less is not worth the risk!
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Chem-Wik®
Lite

Chemtronics®

End the confusion.

Get the Straight Story from the
Chemtronics application
engineering team about:
e Tke best CFC Free product to use
* Tte best cleaning process to use
s Ervironmental regulations
* No obligation
. ] * No sales pitch
Application " No hassle
Engineering
Team
Chemtronics®

The best all-around flux remover. Period.

CFC Free N
Flux-Off 2000

Chemtronics®
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NEW! Larger pages, type & pictures -
more user-friendly than cver before!
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Order Phone: 800-426-1194 or 602-968-6231
24-Hour FAX: 800-366-9662 or 602-438-1690
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Tools catalog

Jensen’s 1994-1995 Master Catalog is
now in a new format. The pages, pictures
and type have all been enlarged to make
the catalog easier 10 use.

The catalog teatures a full line of spe-
cialty ool Kits and cases, plus the latest
portable field test instruments from major
manufacturers. Also included are hard-
to-find tools, static control products, cir-

cuit board accessories, lighting and opti-
cal aids. workbenches, soldering sup-
plies, cable, connectors, LAN installation
and maintenance products, cases, ship-
ping containers, and more.

Circle (80) on Reply Card

Components catalog
Mouser Electronics announces the
publication of its latest industrial elec-
tronic components catalog. Thisis a guide
for buvers, engineers and manufacturing

MOUSER

ELECTRONICS

managers. The catalog provides specifi-
cation drawings and up-to-date, guaran-
teed prices. It is casy to use with a Quick
Index on the front cover and a compre-
hensive index of both manufacturers and
product categories. The company pro-
vides same day shipping on all orders.
The 276-page catalog contains over
45.0001n-stock. factory-authorized prod-
uct selections from more than 100 manu-
facturers and features new product list-
ings from AMP. Teccor. SGS Thomson.
Litteltuse, Amphenol. 3M, and Belden.
Sclect from semiconductors, passive
components. clectromechanical devices.
resistors, capacitors. switches. transtorm-
ers. inductors. wire and cable, connectors.
publications, equipment, and supplies.
Circle (81) on Reply Card

UPS Selection guide

Computer Power Inc. offers a guide to
selecting uninterruptible power systems.
The guide is designed to help users sort
through the contusing selection and
claims of UPS and related power protec-
tion products.

(Coniinued on page 60)

Fox International

23600 Aurora Road « Bedtord His.. Ohio 44146

OVER 3 MILLION PARTS IN STOCK
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Why Call Multiple Distribinors For Al Y onr Parts Needs?

“With One Call You Get It AlI

CALL ONE NUMBER
FOR ALL YOUR PART NEEDS

800-321-6993

We Are Not A Broker WE STOCK PARTS
Call Us With Your Backorder List Today!!!!
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Santa Clarita, CA 91355, US A.

Hakko's new Model 808 is a portable desoldering
tool with a built in pump. The unique design places
the pump and motor above, not inside the grip. This
minimizes vibration and makes the grip easy to hold.
Replacement parts are inexpensive and maintenance
is simple. For more information call, write or FAX;
Call 1-(800) 88 HAKKO, FAX (805) 294-0096.

YHAKIO:

AMERICAN HAKKO PRODUCTS, INC.

CORPORATE OFFICE
25072 Anza Drive

_J
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Selecting a soldering iron for
surface mount components

By Doug Wilkerson & Catherine Woneis

I'.very day another technician is faced with the onerous task of

repairing a board that contains surface mount components.
When technicians only had to deal with through-hole compo-
nents, desoldering, repair. and reptacement were fairly casy: get
adesoldering gun or pencil and the right size tip to remove them,
and a good iron to put in a new component (Figure 1). You had
to keep perhaps tive or six tips on hand to do 95% of the work
that crossed your bench.

Now there are over 100 different surtface-mount components,
with new ones being developed every day. These chips are cost-
ly and cannot be casily removed with standard soldering and
desoldering tools, causing the task of being able to remove these
components without damaging others to become far more
important.

When you first look at the world of surtace mount rework.
solutions can be costly and complex. It can give you sticker
shock like you wouldn 't behieve: huge $10,000 machines, laden
with knobs, dials and readouts, chugging away loudly.
Fortunately, these machines are required only for high-volume
production and are not necessary to simply repair boards that
come across the bench.

Wilkerson is a Technical Services Manager and Woneis is a Publications Specialist Tor
Metcal. Inc.

Figure 1. With through-hole components, desoldering, repair and
replacement were fairly easy: get a desoldering gun or pencil and the
right size tip to remove them, and a good iron to put in a new one.

Two methods for replacement of
surface mount components
Choosing the correct equipment can be a daunting task—
especially when you realize that the equipment you choose can
dramatically affect both the amount of training you will need
and your final cost. The two most important things to consider
are ergonomics and reliability (both of the tool itself and of the

job it does).

There are basically two ways to remove and replace surface
mount components in low-volume environments: the ““hot air”
or “convection” method, in which heat is transferred to solder

joints via a directed hot gas stream; and the “conduction” meth-

od. in which heat is transferred directly to solder joints via con-
tact with a heated metal tip. Conduction tools include soldering
irons and tweezer grips.

The typical service center has to keep in mind this question:
“What method of surface mount removal will be the most ver-
satile, reliable and casy to use?”

Hot air
Hot-air tools are effective and easy to use once you have mas-
tered certain techniques. The key is to manage the amount of
air flow, the direction of air flow, and the temperature.
Too much air flow can cause solder balls to be blown across

Figure 2. For conduction rework of surface mount components, many
soldering iron manufacturers make tips that fit into their through-hole sol-
dering systems, such as this tip for surface mount diodes and resistors.
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'Removing and installing SMDs
‘on a budget

By Kevin Wagner

Servicing today’s compact consumer
electronics equipment can be achallenge,
especially now that surface mount de-
vices are being used in great numbers.
Some of the major manufacturers atready
require that service centers purchase spe-
cialized SMD (surface mount device) re-
work/repair stations, which can cost as
much as $1,200, before they will autho-
rize them to repair their products.

Handling SMDs with existing tools

If you don’t need to qualify for such
work, and want to learn an economical
method for replacing SMDs, try the sys-
tem I have developed. The only major
purchase required is a butane-fueled sol-
dering pen, available from most elec-
tronics distributors for less than $60.
You’ll also need a pry tool. I use a small
screwdriver with its blade filed down to
make it thin enough to get under SMDs.

If the SMD to be removed was not al-
ready defective, this method of removal

Wagner is a consumer electronics and business equipment
service technician and is also on the International Society
of Consumer Electronics Technicians’ (ISCET) Board of
Direciors.

will apply enough heat to destroy it, so,
as with removal and replacement of any
densely-leaded SMD. make all necessary
tests to be sure that the device to be re-
moved is in fact defective, and neverrein-
stall an SMD that you have removed from
a PC board.

Preparation

The first step in removing an SMD is
to remove all solder from all pins with
desoldering braid or a vacuum device. In
most instances, you will find that the
SMD was glued to the circuit board to
hold it in place for mass soldering during
the manufacturing process.

Dissolve the adhesive by applying a |
small amount of acetone near the com-
ponent to be removed. Use an acid brush
and tilt the circuit board slightly to atlow
the acetone to flow under the SMD.

Removal
After installing a I.5mm hot-air tip on
the soldering pen, and following the man-
ufacturer’s instructions for igniting the
hot-air orifice, adjust the {low level to the

Figure 1. Solder should be evenly distributed
between the upper and lower portion of the IC
legs

corner of the SMD device and heat it.
Keep the tip of the soldering pen about
1/4 to 1/2 inch away from the SMD and
heat the body of the device first, then
gradually work outward to the pins. This
heating process should take approxi-
mately two minutes.

Once the SMD s evenly heated it
should start to lift off the circuit board.
Use your pry tool to continually apply a
gentle upward pressure until the device
is completely free of the board.

the board, possibly shorting adjacent components. Solder balls
can be prevented by using solder paste designed tor hot-air tools.

Also, too much air, or misdirected air flow, can cause reflow
of the solder joints of surrounding components. To prevent
reflow, components must be shielded with a heat shield or pro-
tected with Kapton tape. Learning how to shield properly and
how to aim the jet stream takes a lot of time and eftort.

In addition, if you are working on a double-sided board, hot
air removal of components on one side of the board can cause
the solder joints of components on the other side to reflow.

When using a hot air tool, proper fixturing can be very impor-
tant. Various manufacturers make rework stands designed to
hold a hot air pencil or tool in a vertical holder, ensuring that
the tool’s distance from the board remains constant.

If your temperature is too high, you can hurt the board or other
components. Use too low a temperature and placement and
removal can be a very slow process.

Finally, proper venting must be given due to the emission of
a hot gas stream during use (and often during idle).

However, once you have mastered these techniques, a good
hot air tool can be quite useful for tasks such as reattaching

8 Electronic Servicing & Technology November 1994

lowest setting. Insert the pry tool at one

ceramic chip caps, preheating a board, and removing epoxy
residues. Things to look for when evaluating a good hot air pen-
cil include precise, variable air flow and easy catibration. In
addition. some hot air tools come with vacuum pick-ups. which
automatically hft the component from the board when the com-
ponent is completely reflowed.

Replacing components using hot air tools is fairly easy. You
Jjust put solder paste down, put the component down, and the
surface tension of the solder draws the component to the leads.
In addition, you are less likely to break a lead, since no direct
contact is made between the tool and the component.

Conduction

For conduction rework, many soldering iron manufacturers
make rework tips that fit into their through-hole soldering sys-
tems. The advantage to using conduction rework tips for your
surface mount rework are two-fold:

* These tips are much easier to use. since you are basically
using the same skills you have used betore, and
* Instead of having to purchase a whole new tool dedicated



R

Figure 2. Hold the PC board upright at a 45-
degree angle so that the solder will flow
smoothly when the iron is moved across the
pins in a downward motion.

Cautions

Be careful not to concentrate too much
heat in any one area for an extended peri-
od of time. as this can damage the circuit
board. Also, be sure you do not disturb
any surrounding components. Practice
on some scrap boards tirst. This method
does require some patience at first, but |
now find it easier to remove SMDs than
to remove dip ICs.

Preparation for installation

Once the SMD is oft the board, you
will have toremove any solder left on the
lands with desoldering braid. This will

make it easier to set the replacement
SMD squarely in place on the circuit
board. At this time, clean the entire area
with an acid brush and acetone.

Setting the replacement SMD
into place

For this portion of the procedure.
switch from the butane-fueled soldering
pen to a standard soldering iron.

Be sure while installing the new SMD
that you observe all electrostatic dis-
charge precautions. SMD ICs are partic-
ularly susceptible to damage from elec-
trostatic discharge.

Once the surface of the board has been
cleaned and all excess solder has been re-
moved, position the replacement SMD
and apply solder flux (a Tux pen is handy
for this application) to all SMD pins and
lands of the circuit board. Precisely align
all pins with the lands and tack down all
four corners of the SMD with solder.

Soldering method

One way | solder SMDs into place is
commonly termed “solder globbing.” An
excessive amount of solder is applied to
all the SMD pins and it appears as one
big “glob.” When you first attempt this
method, apply a strip of electrical tape at
the ends of the pins on all sides of the
SMD to keep the solder glob from
spreading out onto surrounding compo-
nents.

The final result of this installation will
be factory quality because all SMD pins
will have an even amount of solder after
the excess has been removed.

Once you have the SMD tacked into
placeand have applied the electrical tape,
start the solder globbing process by heat-
ing the pins of the SMD and applying a
generous amount of solder to bridge all
the pins (see Figure 1). Do this as quick-
ly as possible to avoid damaging the
SMD with heat. Repeat the process for
all sides of the SMD.

To remove the excess solder, tilt the
circuit board and use the tip of the iron
to draw all the excess solder in a down-
ward tlow (see Figure 2). After remov-
ing all excess solder, you may need to
touch up a few connections. However,
when you have tinished, all pins should
have an equal amount of solder.

Cleanup

To make your repair look even more
professional, clean the entire area with
acetone and an acid brush toremove ex-
cess solder flux. After cleanup. perform
a final inspection by using an adequate
light source and a magnifier to be sure
that there are no remaining solder
bridges.

I regularty use this method of handling
SMDs. It works well and does result in a
professional repair. You’ Il be surprised at
how well it works.

to surface mount technology (SMT). you can buy one or two
tips when you run across a particular component that you need
1o remove.

It’s a good idea to call the manutacturer of your current sol-
dering iron(s) to find out what surface mount solutions they have
available.

For larger components, some manutacturers make special tips
that can fitin two handles and be used together (Figure 3). There
are also tweezer units that lock down around components.
Tweezer units cannot be used for through-hole work.

Factors in selecting a soldering iron for SMT
Six factors should be considered when selecting a soldering
ron for SMT work:

L. Precise heat where the 100l meets the soldering load. To
deliver heat to a load. systems can do one of two things: vary
their temperature white delivering constant power, or vary their
power white delivering constant temperature, In a system that
relies mainly on changes in tip temperature to change heat deliv-
ery. too high a tip temperature can hurt components, boards, or

lands, and too low a tip temperature can greatly increase your
reworking time. In a system designed to deliver direct power in
proportion to the amount of heat required, tip temperatures need-
ed to rework are much lower than in conventional technology.

2. The variety of tips available to address the specific appli-
cation at hand. Most soldering system manufacturers have data
sheets on the various tips available for their systems. In gener-
al, you want to pick a manufacturer who has a proven track
record of developing tips for newer components when they are
needed. Manufacturers with custom tip programs typically do
the best development.

3. Heat-up and recovery time following tip changes.
Obviously, you want a system with tips that will be ready with-
in seconds to remove and solder components. It also helps to
have a system which can allow you to rework or solder five or
six components insuccession in an orderty, quick fashion, while
maintaining as low a temperature as possible.

4. Time required and difficulty 1o change. Some soldering sys-
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'Remove and

ey

By Ramos J. Cespedes, CET

Surface mount integrated circuits may
have 48, 64, or more pins mounted on a
high-density board with foil prints that
are as thin as a human hair. Commercial
tools available have attachments to fit a
soldering tron and melt the solder on all
pins at the same time. The chip is then
twisted off the board.

This procedure can be difficult because
it takes skill to heat all pins at the same
time. If it isn’t done properly, the result
may be foil damage. Moreover, the bulky
tool can easily damage other components

located very close to the removed chip if

the operator isn’t very careful.

The solution

After trying several methods and tools
for removal and replacement of chips. 1
arrived at a satisfactory method using
tools already on my bench. With a little
patience and practice any technician
should be able to accomplish this task.
There are seven steps to this method:

1. Pass a heavy resistor or capacitor
lead under the pins on one side of the 1C
package (Figure 1).

2. With a sharp hobby knife, carefully
cut the individual pins one at atime close
to the body of the IC package. Use just
enough pressure to cut the pin between
the resistor or capacitor lead and the
package (Figure 2).

3. When all pins have been cut, lift the
leadless body of the tlat pack off the
board leaving all leads still soldered to
the board (Figure 3).

4. Using a soldering iron and desol-
dering braid, remove the leads from the
board, using a sweeping motion in the
direction of the foils (Figure 4.)

5. Clean remaining adhesive or foreign
material from the work area and careful-
ly inspect the board for shorts or delam-
ination. Denatured alcohol and a cotton-
tipped swab work well for cleaning.

Cespedes is an instructor at Rets Technical Training
Center.

replace SMDs and
flat packs with standard tools

Flatpack IC
with pins

Figure 1. Passing a heavy resistor or capac-
itor lead under the pins on one side of the IC
package will allow you to cut the leads with-
out damaging the PC board.

6. Instali the new tlat pack over the print
pattern and solder one pin only (Figure
5). Readjust the position of the flatpack
as necessary, assuring that all pins are in
line and in contact with the foil.

7. Apply solder to the ends of the pins
along one side of the flat pack. The sol-
der will flow between the pins and the
toil. Do this to each side of the flat pack.
If solder bridges occur, remove excess
solder with the soldering iron and desol-
dering braid. Inspect the repair under a
magnifier to assure that all pins are sol-
dered and no bridges exist.

**Note: It is iimportant to observe prop-
er electrostatic discharge damage pre-
ventive precautions while carrying out
this procedure!

Figure 2. With a hobby knife, use just enough
pressure to cut the pin between the heavy
resistor or capacitor lead and the package.

y
N

25 S

Figure 3. When all pins have been cut, lift the
leadless body of the flat pack off the board
leaving all leads still soldered to the board.

Figure 4. Using a soldering iron and desol-
dering braid, remove the leads from the board,
using a sweeping motion in the direction of the
foils.

Figure 5. Install the new flat pack over the
print pattern and solder one pin only.
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Figure 3. For larger components, some manufacturers make special
tips that can fit in two handles and be used together.

tems require unscrewing handles to change tips, while others
are just “plug and go.” Unscrewing handles is fine if you only
rework one or two components a day, but any more than that,
and you are wasting a lot of time and effort. “Plug and go0” sys-
tems are also invaluable if you plan to use the same system for
repair of surface mount and through-hole components.

5. Total operating cost. How many different jobs can the sys-
tem do? How much training is required? What are the calibra-
tion and repair costs? And, what are the warranties, return pro-
cedures, and such? Irons that are less expensive up-front may
have more expensive repair or service requirements dver time.
In addition, you have to consider the reliability o~ the tool.
Nothing is worse than having to spend your time fi>irg a sys-
tem you bought to tix things with.

6. Technical support. Does the manufacturer maintacn a toll-
tree tech support line? Is there training information available?
Are engineers ready to help solve your soldering aroblems?
Reputable manutacturers will have all these for you—and
they’ll even be glad to help you out with soldering prablems not
related to their systems

Try them

Probably the easiest way to find the best SMT rework solu-
tion for you is to simply try out what’s out there. Many of the
soldering product manutacturers are represented at tradz shows.
At these shows manufacturers are more than happy to let you
test out a system for yourself. Some manufacturers offer a free
evaluation period at your service center (you pay oily for the
tips you use), so be sure to ask. =

HIGH THROUGHPUT EVZN AT LOWER TEMPERATURES
NOBODY DOES IT BETTER THAN METCAL

SOLDERING*DESOLDERING*SMT REWORK

METAL 233 Joints)

PACE 176 Joints
WELLER 135 Joints

HAKKO 112 Joints
JOINTS SCLDERED PER HOUR AT 625°F

Only Metcal has Smart-eat, a revolutionary, patented
technology that senses the load and instantly adjusts
power to QUICKLY DELIYER THE RIGHT AMOUNT OF HEAT
PRECISELY where needed.

And with INNOVATIONS lil-e our multi-lead “hoof” soldering
tip, quick 1ip charges (with no screws), and paper solder
colleztion liners, MAINTAINING AND USING YOUR METCAL
SYSTEM IS EASY. Meical meets MILSPEC, is et
ESD-sale, and is 1SO-9000 compatible. K

Call Metcal at 800-776-1778 for info on
our FREE DEMO program, a lull CATALOG, and
the name of your lacal representative.

"J' =

METCAL® 1530 0'BRIEN OR*MENLO PARK CA 94025+FAX 415-325-5932
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... YOUR SEARCH FOR
HIGH QUALITY, LOW COST
SERVICE MANAGEMENT _

Features . . .

* Customized Lists, Sorts, Forms & Reports
* Part / Purchase Order Tracking & Control
* Automatic Retail Part Price Calculations
* Part Vendor Informational Data Base

* Warranty Claim Processing & Printing

* Technician Scheduling & Production
* Daily, Monthly & Yearly Accounting
* Inventory Management & Cantrol

* Customer Invoicing & Track:ng

* Synptom & Cure Case Histcries

® Over Counter "Quik-Sale”

* FREE Software Upgrades

* FREE Telephone Support vtz
* Detailed User Manual

and MUCH more !

The

Service Management Software

Call For FREE Demonstration Copy

RAM Software Enterpriscs
3434 Bren Lee Court
Indianapolis, IN 46227
800 323-9654
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Service problems related to RCA'’s
CTC145 and CTC146 chassis

By Homer L. Davidson

I the RCA CTC145 and CTC146 chas-
sis, the IF, SIF, chroma, vertical, hori-
zontal and luminance circuits are all con-
tained in a single 1C, UI00I. You might
think that this IC would be one of the most
frequent causes of problems in these sets.
If that’s what you thought, you’d be right.
Other than U1001, the vertical output
IC (U4501), microcomputer (U3100),
and analog interface unit (U3300) pro-
vide most of the functions in this chassis
(Figure 1). A few additional transistors
account for the balance of operations.
Just look at the main schematic. All of
the circuits you can see are operated by
U1001. The microcomputer IC (U3100)
provides keyboard, data in and out, resel,
clock enable, timing and oscillator oper-
ations. U3300 provides band spread tun-
ing, AFT, communications of data, clock,
enable, and reset, contrast, color and tint,
brightness, sharpness, volume, treble,
balance, bass menus, and infrared remote
receiver features. IC4501 amplifies the
weak vertical sweep signal and couples
directly to the vertical yoke winding.

Old faithful

Because horizontal output transistors
have to handle large amounts of power,
they are arguably the single largest cause
of failure in TV sets. When one of these
components fails, often one or more asso-
ciated components fails: the main and
secondary fuses are blown, the surge
resistor (2.7€2) is damaged, the chassis
shuts down. When you encounter a set in
which these components are damaged
(Figure 2), in addition toreplacing the line
operated components, the leaky horizon-
tal output transistor must be replaced.

In one set that had HOT problems, 1
replaced Q4402 with an exact replace-
ment component (177791). This transis-
tor has a damper diode inside the case. If
an exact replacement is not available, re-
place this HOT with an SK9422, ECG-
2302 or NTE2302 universal replacement.
This output transistor has a TO-48 mount-

Davidson is a TV servicing consultant for ES&T.

Figure 1. Most of the circuits in RCA’'s CTC145 and CTC146 chassis are in one large IC (U1001).

ing instead of the usual TO-43 socket.
Q4402 mounts vertically, with its termi-
nals soldered directly to the pc wiring.

[ plugged the set into a variable isola-
tion transformer, then slowly increased
the output voltage while monitoring the
160V source at F4102 (1A) fuse, hoping
that no damage had been done to the reg-
ulator, flyback, and horizontal circuits. |
monitored drive wavetform at pin 64 of
U1001 using an oscilloscope. As the line

Q4402
HORIZONTAL

voltage was increased, a square wave-
form began to shape up and then high
voltage came up. Replacing the horizon-
tal output transistor Q4402, fuses F4101,
F4102 and resistor R4101 (2.7Q) solved
the old faithful dead chassis (Figure 3).

Turn on followed by shutdown
A CTC146 would come on then shut
down. Since I had seen several of these
sets with this same symptom in which the

Figure 2. The TO-48 horizontal output transistor with a damper diode inside is mounted on a
long metal heat sink.
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Figure 3. A defective horizontal output transistor (14402) in the CTC145 and CTC146 chassis may be replaced with an SK9422, ECG2302, or

NTE2302 universal replacement.

solder joints at the horizontal driver trans-
former (T4401) terminals were the prob-
lem, I resoldered these joints. The resis-
tances of both primary and secondary
windings of this transformer were nor-
mal. But, the set remained inoperative.

I checked the horizontal output and dri-
vercircuits, but everything was fine there.
I thought that perhaps the horizontal de-
tlection IC was the cause of the shutdown.
The deflection IC supply voltage source
at pin 58 (6.8V) is derived from the sec-

ondary circuits of the flyback. I substitut-
ed a 7V bench power supply source for
this voltage at pin 58 of U1001. With this
substitute voltage at pin 58, the oscillo-
scope waveform at pin 64 was a normal
horizontal drive waveform.

I left the set to operate for an hour while
I thought about the problem. Upon reflec-
tion, it occurred to me that it might not be
caused by afaultinthe horizontal circuits.
This was one of those unfortunate situa-
tions in which experience sent the trou-

bleshooting procedure in the wrong direc-
tion. Most case histories do provide use-
ful information, however.

Since problems in the horizontal cir-
cuits and fow voltage sources cause most
shutdown problems, | checked the 160V
and 140V sources. These were quite nor-
mal, indicating that the voltage applied to
the driver transistor and horizontal output
circuits was as specified. When I mea-
sured the voltage at the scan derived 6.8V
source that feeds the detlection [C supply

R4118

—@» TO 18V SOURCE

CR4120 CR4118
a7
TO 12V SOURCE,
H 9V AND 5V SOURCES
[
|
18.5V 12.7v LEAKY l
R4117
R4427 il
1K Q4106
" p REGULATOR
2
R4115 I
1000
iy fd CR4405 |
FLY
yzﬁgk TO +12V
4” —” —~8» STANDBY
| CIRCUITS

L

CR4119
C4133 —
2204F 77

AR

e =Y

Figure 4. Low dc standby voltage was caused by a leaky fast-recovery diode, CR4118, in the 12V standby power supply.
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10KQ 47uF
120V
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T 105\7 CR3%05
/ =
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CIRCLED VOLTAGE
WERE MEASURED
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O

Figure 5. An open C3132 capacitor in the low voltage supply source caused a turn-on dead remote chassis.

terminal, it was OV. This was expected in
the absence of horizontal operation.

I decided to testall of the voltage source
regulator transistors and diodes in the
scan derived voltage sources. No regula-
tor transistors were found open or leaky
in these voltage sources. While checking
diodes and zener diodes in the low volt-
age source (6.8V). [ noticed that CR4118
exhibited some leakage (Figure 4). 1 des-
oldered one end of the diode from the PC
board and tested it again. CR4118 was, in
tact, leaky.

Diode CR4118 supplies voltage to the
12V. 9V and 5V sources. | had tracked
down the cause of the problem. Since |
did not have an exact manufacturer’s re-
placement for this diode in stock, | re-
placed this fast recovery diode with an
ECGI177 universal replacement.

Turn on/dead chassis

At times this CTC145 chassis would
start up when the on button of the remote
control transmitter was pressed. At other
times it would refuse to operate from the
transmitter. I checked the transmitter; it
operated another CTC145 chassis with-
out any problems.

When 1 substituted another remote
transmitter the set still would not turn on.
No doubt the +12V standby voltage
source was missing. The 160V and 140V
sources were fairly normal.

The voltage at the 12V standby regula-
tor Q3107 was low at 9.1V (Figure 5).

Both the 12V and 5V standby sources
were low. The chassis would surge when
turned on, but remained dead.

The schematic diagram indicated low
dc voltage applied to the collector termi-
nal of 12V standby regulator. To deter-
mine if the 12V line was overloaded, 1 dis-
connected the 12V source from the IR
receiver circuits. When 1 applied a 12V
external source to the IR receivercircuits,
the chassis operated.

[ tested regulator Q1307 for leakage
and open conditions, and the 6.8V and
5.8V zener diodes for leakage. These
components were found to be normal,
including the 5V regulator. Q3108.

I checked the ac line components. Di-
ode CR4111 tested normal, and R4118
and R4114 dc voltage resistors were with-
in specification. After going over the
standby circuits several times, 1 recalled
that open or dried up filter capacitors can
cause low dc voltages.

Since this chassis was fairly new, it had
not occurred to me initially to consider
the clectrolytic capacitors. 1 shunted
C3136,C3129,C3128 electrolytic capac-
tors with a 100uF capacitor. The prob-
lem persisted. When 1 shunted C3132
7uF, 100V), the standby 12V source
returned to normal.

Be careful when shunting electrolytic
capacitors. Make sure that the operating
voltage of the replacement capacitoris the
same as or higher than that of the sus-
pected capacitor. Moreover, clip the capa-
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citor into the circuit with power off, then
apply power. | tested C3132 after remov-
ing it from the circuit. It was open.

Picture only two inches high

The picture on the screen of this CTC-
146 set was dark at the top and bottom,
with only about two inches of picture at
the center of the screen. The cause was
evidently insufticient vertical sweep. The
oscilloscope waveform at terminal 54 of
the vertical deflection IC and amplifier in-
dicated about 1.5V, drive voltage.

Since the voltage was only down a frac-
tion of a volt, the drive signal was suffi-
cient, indicating problems in the vertical
output IC circuits (Figure 6). The vertical
output IC was located on the same heat
sink as the horizontal output transistor.

The supply voltage at pin 8 was fairly
normal at 22.2V. In fact, all voltages were
quite close to specifications. After shut-
ting down the chassis, I measured the re-
sistances at all pins of 1C U4501. Pins 1,
2, and 3 were shorted to ground. This was
in accordance with the schematic. I con-
cluded that the vertical output IC
(176853) was defective and replaced it
with a universal ECG1797, even though
voltage and resistance measurements did
not indicate that the IC was leaky.

When [ turned the set on with the re-
placement IC installed, therc was only a
white horizontal line on the screen. Was
the new replacement defective or did I re-
place it with the wrong part number?



Voltage measurements at the supply
and other terminals were quite high com-
pared with voltages listed on the schemat-
ic. When 1 touched terminal 3 with the
DMM probe. the raster popped in. The
raster coltapsed after 1 removed the test
probe from terminal 3.

Inspection with the magnifying glass
indicated abreak in the pc wiring between
terminat I and ground. No doubt the thin
pc wiring was damaged when | removed
the IC from the board. | corrected this
problem by soldering a piece of fine cop-
per wire across the break.

This experience suggests that it would
be a good practice after installing a new
IC to double check each pin with a low
ohmmeter test to determine it a crack in
wiring might have occurred during re-
placement of the IC. especially if the IC
was difficult to remove.

Vertical foldover
Almost one third of the raster was dou-
bled over in this 13-inch TV chassis. The
vertical size control had little effect in
unraveling the doubled up picture. Since
most foldover problems originate in the

Figure 6. A defective vertical output IC, U4501, reduced the raster height to two inches. This IC
is mounted alongside the horizontal output transistor on the heat sink.

output circuits. | measured voltages at
each terminal of U4501. These voltages
were normal. The supply voltage at pin 8
was a hittle over 24V (Figure 7).

The vertical deflection yoke resistance
was normal at 12Q. Vertical foldover is

trequently caused by defective electro-
lytic capacitors, or a change in resistance
of resistors in the feedback circuits, so |
proceeded to check them. The resistance
of 4505 was normal at 3€2. The resis-
tance of R4508 (22K€2) was lower when
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Figure 7. Aithough capacitor C4505 caused the vertical foldover problem in this case, check C4501, C4503, C4504, C4510 and C4511 as well

for poor vertical linearity and foldover problems.

tested in the circuit and higher when one
end was removed from the circuit. The
actual measurement wasclose at 21.9KQ.
Diodes CR4503 and CR4502 showed no
signs of leakage when [ measured them
out of circuit.

Next, I shunted each of the electrolyt-
ic capacitors in the vertical circuits with
aknown good capacitor. The results were
the same. Somehow | had missed the
component that was causing the foldover. l

When [ measured the resistance of each |
electrolytic capacitor, | found that C4505
(680uF) was leaky.

[ removed CR4505 from the pc board
and when T tested it out of circuit it
showed leakage. Perhaps [ should have
checked this capacitor first thing. since it
was in the return path of the vertical out-
put and yoke winding to ground.

Remember, clectrolytic capacitors
C4501, C4503. C4504, C4505, C4510,

and C4511 can cause poor linearity or
foldover problems in the vertical circuits.

Intermittent video
The picture on one set would fade out.
pop in and fade out again. I began my
troubleshooting of this unit by dividing
the video circuit into three sections and
monitoring each with the oscilloscope. To
determine if the input video amp was nor-

VIDEO TEST POINT 1
TP 2307
? c28
TO SOUND SIF 55,0.3 .
¥4
U1001
AN a9 VIDEO
Q2302
VIDEO AMP
R2318 53 |
VIDEO 1000 £
PIN 47 R2207 DL-270 R2711
IC U1001
L2306 czm1
104F
R2716 VIDEC TEST
CONTRAST POINT 2
R2712
R2320 4700
8200 INTERMITTENT
- & ‘
+18.5V  TO SYNC INPUT

Figure 8. Monitoring the video circuits at test point 1 and 2 uncovered an intermittent delay line (DL-2701).
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Figure 9. Now you see it, now you don't color picture resulted from a leaky C2810 (0.012uF)
bypass capacitor at pin 5 of U1001. This is a common problem.

mal after the sound take oft from U100
(IF/SIF) circuits, pin 47, 1 connected the
scope probe to test point TP2307. With a
strong local TV station tuned in, Q2302
signal was normal.

Next. I connected the scope probe o
pin 53 of U100t to monitor the video in-
put signal. To keep the probe tip on the
correct terminal, I soldered a short piece
of hookup wire to pin 53. Atter the chas-
sis had warmed up, the waveform became
intermittent, as did the picture on the TV
screen. [ traced the intermittent picture
back to a defective delay line DL2701
(Figure 8). I replaced DL2701 with the
original part number, 177795, which re-
stored the set to normal operation.

The flasher

The picture on one RCA CTC146 was
intermittent. Attimes the screen would go
into retrace lines at the top. Atother times
the picture was normal. From time to time
there was only one color in the raster.
Bright retrace lines may be caused by
problems in the vertical sweep, video or
picture tube circuits, or may be the result
of a defective CRT.

The easiest way to begin troubleshoot-
ing of this symptom was to lightly tap the
neck or end of the picture tube 1o deter-
mine it the gun assembly was defective.

I knew | was on the right track when the |

picture tlashed in and out.

At first I suspected the picture tube gun
assembly, but it tested normal in the CRT
tester while I tapped the end of the tube.
When | twisted and tapped the CRT sock-
et assembly board, the picture acted up.
After [ replaced the defective picture tube

socket with the original part number
(193105). the rlasher tlashed no more.

Now vou see red, now yvou don’t

I was observing the operation of a
CTC 145 on the bench. Sometimes the
picture color would spontaneously disap-
pear leaving a normal black and white
picture. The color would come and go. at
will. even though the set wasn tdisturbed.
[ suspected that the chroma section of
U1001 had become intermitient.

Since | had found capacitor C2810 to
be leaky in a number of CTC156 and
CTC 157 chassis. as well as other chassis,
[ started by measuring the voltage at pin
S of UI0O! (Figure 9). [ referred to my
notes on my experience with intermittent
color problems in other CTCI156 and
CTCI157 sets.

My notes reminded me that when the
voltage at pin 5 dropped to around 5V, the
color disappeared. The color operating
voltage of the CTCI57 was normal at
8.8V. In the CTC145 chassis the normal
voltage at pin 5 measured 5.3V and when
the color disappeared the voltage dropped
o 2V. Replacing the leaky 0.012pF ca-
pacitor solved another intermittent color
problem. Replace this capacitor with one
that has a 5 or 10 percent tolerance.

Conclusion

When the TV chassis begins to age,
many different service problems crop up.
Although the service problems in this arti-
cle are fairly straightforward, sometimes
you’tl run across a tough dog. By reter-
ring to case histories, and your own expe-
rience with other chassis. even the tough
TV service problems can be solved. B
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Troubleshooting VCR motor

problems

By Juergen Ewert

Two of the most important components
in a VCR are the capstan motor and head
drum motor. Picture and sound quality de-
pend on the accurate operation of these mo-
tors, which are controlled by servo circuits.

To troubleshoot motor related prob-
lems itis necessary to know the tunctions
of the connected servo circuits, since mo-
tor assemblies usually include some servo

Ewert is an independent consumet electronics servicing
technician,

components. Sometimes it is not casy to
determine if the motor is the cause of a
malfunction, or if the servo circuits are
faulty. However, it is a good idea to look
at the motors if there is a problem with
the tape speed or the drum rotation be-
cause the reliability of a motor is less than
that of microcontrollers or other clec-
tronic components.

The following is a review of capstan
and drum servo operation theory, a guide

to troubleshooting motor problems, and

three real-world examples. Figure |
shows the capstan and head drum servo
block diagram of a VHS-VCR and repre-
sents the components that are included in
the motor assemblies.

Capstan servo operation
The capstan motor is the key compo-
nent in a VCR’s tape transport mecha-
nism. Together with the servo system it is
responsible for the accurate forward
speed of the tape to insure that the video

HEAD DRUM CTL HEAD
PINCH ROLLER
L O ) 1are
_______ 1, SO — e Wy e =g CAPSTA
DRUM MOTOR : —| [ cAPSTAN MOTOR 1
| AssemBLY | | AssemBLY I
| DRUM | ] CAPSTAN CAPSTAN
| SPEED l SPEED PHASE
* LooP | Loop , LOOP
' FG- MOTOR pe. || | Fe motor | | CTL-
AMP DRIVER amp || || amp DRIVER | | AMP |—— REC
| || |
| FG- PG- || FG- | cTL
e Ay 4 sovay | | _Jeewa | SIGNAL
r‘_'— S aad Al E i i = = B T B B B o W B i B il b
|
DRUM DRUM CAPSTAN CAPSTAN
| SPEED f—jmel SUM Leg ] pHaASE SPEED 3 SUM | 1 PHASE
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| SERVO CONTROL
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Figure 1. VHS capstan and head drum servo block diagram.
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heads track correctly. and to play back the
audio signal at the right speed.

The cupstan motor and the pinch roller
pull the tape through the tape path of the
VCR. Capstan motor assemblies usually
inctude the motor driver, the frequency
generator (FG) and pulse generator (PG).
In many VCRs the frequency generator is
ameander-shaped trace on the printed cir-
cuit board of the motor assembly.

This meander-shaped trace 1s essen-
tally a small coil. and when a magnet in
the motor assembly passes overit. a pulse
1s induced in it. The frequency generator
monitors the motor’s rotation and sup-
plies a correction signal to control the mo-
tor speed through the capstan speed servo
and the motor driver (speed loop).

The VHS system uses a control track

[ to position the video heads correctly on

Figure 3. Use of a conductive pen and overcoat pen allowed me to
repair the broken meander trace.

Figure 2. This capstan motor board had a broken meander trace.

the video tracks in playback mode. In rec-
ord mode a CTL head writes the control
track on the lower edge of the tape. In
playback mode the CTL. head picks up the
control signal tfrom the tape. which is
compared in the capstan phase servo 10 a
30z reference signal. Any phase differ-
ence between these signals creates a cor-
rection signal to speed up or slow down
the capstan motor (phase loop).
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Figure 4. The broken trace on the capstan motor board.

The correction signals from the capstan
speed loop and from the phase loop are

added in a sum amp. The output signal of

the sum amp is used to control the cap-
stan motor driver which is usually locat-
ed on the motor board.

Head drum servo operation

A high relative speed, 5.8 meters per
second, between video heads and tape, is
necessary to record and play back the
video FM signal. To achieve this high rel-
ative spced, the drum motor rotates at
1800rpm. The drum motor assembly con-
tains the motor driver, the FG sensor and
the PG sensor. Many drum motors use
only one scnsor to create the FG signal
and the PG signal, then a special stage in
the servo circuits is used to split the sig-
nal into both (FG and PG).

The head drum servo operation is sim-
ilar to that of the capstan servo. Many
drum motors use a meander-shaped trace
on the motor board to generate the tre-
quency (FG-signal) for the speed servo.

To position the heads precisely at the
beginning of the video track there is a
pulse generator and a phase servo. The
pulse generator is also a part of the drum
motor assembly. Often a hall sensor is
used to generate these pulses.

The correction signals from the phase
loop and the speed loop are added in a
sum amp. The output signal of the sum
amp controls the drum motor driver on
the drum motor board.

Troubleshooting tape speed problems
The tape speed is determined by the

rotations per minute of the capstan motor.
It there is something wrong with the cap-
stan motor, or the capstan motor driver,
including the capstan servo circuits, you
may be able to see or hear the symptoms.
One symptom is that the audio sounds
strange: it may be 100 slow. or it may be
too high pitched, sounding like Mickey
Mouse. However, most VCRs are de-
signed to mute the audio when the servos
are not locked.

You may also observe the symptoms of

incorrect capstan motor speed in the
video. The picture may look as though it
1s being played back in tast forward mode
or is just not steady. If the capstan servo
doesn’t work at all, it is possible that the
capstan motor may run in playback mode
at fast-forward speed (unregulated).

If you encounter problems such as
these, you should look first at the pinch
roller to make sure it touches the capstan
so that the tape cannot slip. Tt is a good
1dea to clean the capstan and pinch roller
in any case, usually a lot of dirt collects
there. It everything is clean and the rub-
ber of the pinch roller looks all right but
the symptoms persist. you should always
suspect a mechanical problem before
looking at the servo circuits. The average
reliability of mechanical parts is far less
than that of electronic components.

It playback, fast forward and rewind
don’t work, then itis possible that the cap-
stan motor is dead. In this case it is a good
idea tocheck all the mechanical parts such
as gears, belts and rollers first. If there is
nothing wrong and the capstan motor
doesn’t turn, check the connections and
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Figure 5. The trace repaired with the conductive pen.

the voltages at the capstan motor board.

The trouble with capstan speed circuits
1s that they operate in a closed loop. This
means that the FG signal to control the
motor speed is created in a frequency gen-
erator (FG-Sensor) that is a part of the
capstan motor. Then the signal goes into
the servo circuit where the comparison
with the reference signal is made and the
state of the SYSCON determines if the
motor turns on or not. Troubleshooting
this partof the circuitisusually a challenge.

To check the phase loop, the first step
1s to make sure that the CTL signal is pre-
sent. Thissignal is compared ina PLL cir-
cuit in the servo control 1C with a 30Hz
reference signal. The servo control 1C
provides the signal to control the capstan
motor drive. [f there is no signal at the
CTL head, then the phase loop has noth-
ing to compare with, so the capstan motor
determines its own speed. Take the time
and use a signal tracer or an oscilloscope
1o check the signal at the CTL head.

The following example from my own
experience demonstrates that you can
sometimes find the trouble spot without
any measurements.

Tape speed too fast—bad
capstan motor

A Scars VCR model 580.53326090
produced a playback picture that was
broken into small horizontal portions and
there was no sound. When 1 looked at the
lape it was running too fast. First | suspect-
ed a shipping tape between pinch roller
and capstan, but the pressure of the pinch
roller was perfect. After I cleaned the pinch
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Figure 6. The solder mask repaired with the overcoat pen.

roller and capstan there was no change.

When | checked the functions there was
no visible difference in speed of the cap-
stan motor wheel going from tast forward
to play. The capstan motor was running
unregulated at full speed. To make sure
the CTL signal was not missing | checked
the signal at the CTL head. The CTL sig-
nal was present but the trequency was too
high because of the fast tape speed.

Next I took a closer look at the capstan
motor: | checked the connections to the
motor first, and everything looked fine.
Then I removed the rotor, and discovered
the real trouble spot.

The capstan motor on this VCR uses a
meander-shaped trace for the frequency
generator. Figure 2 shows the capstan mo-
tor board with the stator coils and the me-
ander trace. 1 discovered some scratches

Figure 7. Damaged traces or flexible board of the drum motor.

on the board. Perhaps someone worked
on the motor before and did a rough job;
or it could have been a piece of sand that
got between the rotor and the board and
scratched the trace. Under a magnitier |
discovered a scratch that cut the meander
trace. That caused the speed loop to go
out of control because the FG-signal was
| missing (Figure 2).

| The cure for this kind of problem is usu-

- - — —
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Figure 8. Drum motor schematic diagram.

ally a new motor, which s very expen-
sive. 1 found a cheaper solution in a dis-
tributor’s catalog: a conductive pen that
can be used to repair broken traces. |
chose a pen with a fine tip (Figure 3).

The pen contains a conductive stlver
polymer with high electrical conductivi-
ty. To use the pen | removed the solder
mask around the arca of the damaged
trace with fine sandpaper. It is important
to first shake the pen for 20 to 30 seconds.
It contains balls to assist the mixing pro-
cess. Itis a good idea to try the pen first
on a scrap board to practice.

To apply the right amount of polymer
to the board it is necessary to squeeze the
pen. The polymer dries in about five min-
utes but the maximum air-cured conduc-
tivity is reached after 30 to 45 minutes.
For maximum conductivity and adhesion
the manufacturer recommends to cure at
250F to 300F for five to ten minutes. |
cured the conductor by using a hair dryer.

To protect the repaired trace and the
other scratches. 1 used the overcoat pen
to repair the solder mask. The overcoat
pen contains a conformal coating mater-

1al. It is necessary to shake the overcoat
pen before use, and itis very important to
completely cure the conductor created
with the conductive pen before applying
the overcoat to the new conductor.

After this procedure (Figures 4. 5 and
6) I reassembled the motor and started the
VCR. It worked.

Troubleshooting drum
motor problems

The horizontal position of the lines and
pixels on the playback TV-picture are
determined by the exact position of the
video heads on the video track. If there is
a problem with the drum speed the pic-
ture shakes horizontally and sometimes
collapses altogether.

The SYSCON shuts down the VCR if
the drum speed is too far off or if the head
drum stops. If the head drum doesn’t start
turning at all when the VCR is in play
mode, it usually unloads the tape.

In drum motors the FG and the PG sen-
sors are integrated into the motor assem-
bly. This creates a problem in trouble-
shooting drum servo or drum motor prob-
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lems, because access to these sensors is
only possible if the rotor of the drum mo-
tor is removed—but that means the motor
will not be able to operate once you have
gained aceess to the FG and PG sensors.

It you have the schematic you can
check the voltages and signals at the mo-
tor connector first. The motor control sig-
nal at the input of the motor drive should
change if you try to stop the head drum
with your finger.

Without a schematic it sometimes pays
to poke and probe around and inspect
carefully while you’re doing it. Just re-
move the rotor and look for obvious dam-
age before you order the service manual,
as I did in the following examples.

A drum motor problem
A Mitsubishi HS-348UR VCR didn’t
play back but fast forward and rewind
worked fine. The VCR loaded the tape
completely but the drum motor didn’t

. start spinning. After a second, itunloaded

the tape. With the tape unloaded and the
VCR in stop position | tried to turn the
head drum by hand to find out if the drum



motor was stuck. It wrned easily and 1
couldn’t feel any mechanical resistance.
Then Istarted playback again and when
the tape was loaded Tried to turn the head
drum again. This time it was not casy (o
turn the drum. There was the magnetic
field in the motor trying to hold the drum
in place. T applied a little more force to
the drum and it started spinning but the
picture was veryv fuzzy because the head
drum didn’t rotate at the right speed.

To see where the problem was |
checked the motor connections and didn’t
encounter d problem. Now ook the rotor
oft and found the problem. There was u
flexible circuit board glued to the metal
hase of the motor that contained the me-
ander trace for the frequency generator.
Somehow the material of the flexible
board popped up and the rotor worked
like a grinder as it spun and damaged the
traces (Figure 7).

To fix the problem | had to replace the
whole motor because the manufacturer
doesn’t sell the flexible board as a re-
placement part. With the new motor the
VCR was back in perfect working condi-
tion. The nextexample shows that itisn’t
always this easy to fix a motor problem.

Another drum motor problem

An Akai VCR, model number VS-
565U, played back only for five minutes
(sometimes for halt an hour), before the
picture started shaking horizontally, Ater
a while the picture got very fuzzy and
finally the head drum slowed down and
stopped. | checked the drum motor con-
nections and didn’t find anything wrong.
There was no visible problem.

The schematic of the motor in Figure 8
shows the connections to the ditferent sig-
nals of the servo circuit.

First | checked the supply voltages SV
and 16V, whichwere tine. When the VCR
was i playback mode F'watched the DM
CTL signal with an oscilloscope. The
voltage was 2.7V. which was the value
given in the schematic. When [ tried 1o
slow down the motor with my flinger. the
DM CTL voltage increased and the motor
tried 1o keep up the speed. That showed
me that the speed control worked. Then |
disconnected the DM CTL signal and re-
placed it with a voltage froman adjustable
power supply. The motor speed respond-
ed when | changed the DM CTL voltage
from 1.5V 104V;sothe motor worked fine.

I connected my oscilloscope again, start-

new board
heat sink on
the motor driver IC

\ 27

old board
motor driver IC

Figure S. The old and new drum motor board of the VS-565U

ed the play mode and waited tor things to
happen. When after about five minutes the
picture started 1o shake, the DM CTL volt-
age started shaking at the same frequency.
When the drum finally slowed down the
DM CTL voltage increased. The servo
obviously tried to increase the motor
speed, and [ noticed that the integrated cir-
cuit with the motor driver (IC 1. TA7245F
in Figure 8) got very hot: it smelled and 1
burned my finger when [ touched it.

I replaced the DM CTL signal again
with the voltage of the power supply.
There was no response of the motor speed

when I altered the DM CTL voltage.

[ ordered a new board for the drum mo-
tor. The manutacturer probably knew
about this overheating problem because
the new drum motor board had a big heat
sink on the motor driver IC (Figure 9).
With the new board the VCR worked again.

These examples show that some VCR
motor problems are not 100 hard to trou-
bleshoot if you know the basics of servo
operation and where to look for problems.
Perhaps this article will help when you
| have 1o deal with your next drum or tape
| speed problem. u
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Computer power supplies—Part 2

By David Presnell

Part one of this two-part article looked
at the theory of operation of computer
power supplies. This segment will pre-
sent some common diagnostic proce-
dures and cost effective component level
repairs you can make without schemat-
ics. 1t will be difficult, if not impossible.
to find service information for most of the
forcign power supplies you service.

Determining if the power supply
is the problem
When a computer power supply fails,
itusually manifests itself in the formof a
dead computer. When you encounter a

Presnell is owner of an independent computer servicing
business and a freelance wehnical writer.

dead computer, check the power cord and
surge suppressor. If poweris getting to the
supply, then check the supply tor proper
output voltages (usually listed on top of
the supply). Also, note if the fan is run-
ning. If any of the output voltages are
missing (with computer on and supply
plugged into all boards/modules), or if the
fan is not running, then you have found
the problem. You may also note that one
of the fuses mounted on the power sup-
ply case is blown.

Removing the power supply
Once you have determined that the
power supply is the source of the prob-
lem. unplug the computer and all internal
power supply conncections, and caretully

remove the power supply from the case.
Make note of how the P8 and P9 mother-
board connectors mount. The black ground
wires are always side by side when
mounted on the motherboard. Usually,
there are four screws holding the supply
at the rear of the computer.

Next, locate the screws holding the
two-part power-supply case together.
Most supplies have cight screws. Remove
these screws, and carefully separate the
supply case. You may also need to remove
the four fan mounting screws on some
supplics. Note the location of the fan be-
fore you remove it. Most supplies use a
fan to draw air into the supply case.

Now plug a dummy load into one of the
four-pin female connectors from the red
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Figure 1. If there is a short circuit in the power supply, check the resistance of the thermistor (marked NTC in the drawing). It should have a read-

ing of less than 1002 but not zero. The thermistor | tested for this article gave a reading of 8.2Q.
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+5V line to the black ground line on the
connector. A 100Q 1 W resistor with male
connectors soldered to each lead works
well for this. If you leave the supply on
for long periods, this resistor will become
very hot—so be careful.

Testing the supply

Once you are inside the supply and
have a dummy load installed, test the con-
tinuity of the fuse (usually soldered to the
PC board) with a meter. Don’t just look
at it; check it with a meter.

If the fuse (usually SA.220V)is blown,
you can try another fuse. A blown fuse
may be the only problem. If this one
blows, then you probably have a short in
the input section of the supply.

I use what I call a short lamp in such
cases to save on fuses. You can make one
by obtaining or making a three or four foot
three-wire extension cord and wiring a
120V lamp socket in series on one line of
the cord about center between the two
plugs. You can start with a 60W bulb.

Start by replacing the blown fuse. Plug
the power supply into the extension cord.
Plug the extension cord into an isolation
transformer. Switch on the supply and see
if the bulb lights. If it does you have a
short on the input side of the supply.

If the fuse blows, try a higher wattage
bulb in the short lamp. The operation of
the short lamp is simple. Since the bulb
is wired in series on one wire of the exten-
sion cord. a short in the supply closes the
line side to the common or ground side
and causes the bulb to light. The current
into the supply is limited by the resistance
of the bulb, so it doesn’treacha value high
enough to cause the fuse to blow. Many
of you may already have a short lamp on
your service bench.

Locating a shorted input

Once you have determined that there is
a short circuit in the power supply, re-
move power to the supply. Remove the
screws (usually four) holding the PC-
board to the case. Locate the ac lines com-
ing into the board. Locate the NTC (neg-
ative temperature coefficient) thermistor
coming off one leg of the ac line.

Pertorm an in-line resistance test of the
thermistor. At room temperature, the ther-
mistor should have a reading of less than
100€2, but not zero. The thermistor that |
tested for this article gave a reading of
8.2Q (Figure 1).

Next, check the continuity of each coil
of L1, a small inductor close to the fuse
and thermistor. It has two coils and four
leads. Each coil should show continuity
through the coil, but the coils should be
electrically isolated from eachother.

Next, hook the meter’s negative lead to
the PC-board input ground (usually the
mounting hole close to the fuse). Check
capacitors close to this ground. Only one
lead (possibly none) should be shorted to
this ground.

If all components are showing a short
to ground. then locate the rectifier. This
may consist of four input rectifier diodes
or a four-pin bridge rectifier chip. De-
solder and lift up the input side of the
diodes one at a time (or remove the bridge
rectifier), and recheck for short with the
short lamp.

It the short is gone, you have located
the problem. Replace the four input rec-
tifier diodes or the bridge rectifier. If this
does not resolve the short, then desolder
one at a time, the large 200V, 220pF input
capacitors (usually two) and see if the
short remains. If this removes the short,
replace both capacitors at the same time.

Check the two large resistors (R and
R2 on Figure 1) in the same way. If you
still have not located the short, check the
few other remaining capacitors and resis-
tors on the input section in the same way.

If after this, the short still remains, you
probably will do well to replace the sup-
ply. The cost of further isolation of an in-
put short will not be cost effective. The
above procedures. however, will have
fixed a short most of the time.

When the fuse is good

If you find that the fuse is good when
you go inside the supply, then make sure
that the dummy load is installed as
described carlier. Also make sure that the
PC-board is mounted into the case and the
green ground wire is firmly attached to
the wall of the supply case. Check all of
the internal wires and make sure none
have come loose or burned in two.

Always use your senses while check-
ing the power supply. Look for burned or
damaged parts. Listen for burming and
cracking sounds. Feel suspect parts to see
if they’re overheating and causing the
switching supply to shut down. Set your
DMM to read 300Vac. Connect the black
negative lead of your DMM to the metal
power supply case. Apply power to the

A:

10.1 v ac
11.5v dc

Figure 2. Waveforms can reveal a lot about
the health of the circuit. The waveform at the
rectifier diode heat sink should look like wave-
form A. The waveform at the emitter lead of
the power amplifier (usually the equivalent of
an NTE379) should look like waveform B.

supply and carefully probe (with the red
positive lead of your DMM) the 120Vac
line coming from the ac plug on the side
of the case. Follow this line through the
switch and to the board to be sure that
power is reaching the PC-board.

Carefully probe each lead of diodes D1
to D4 (Figure 1), or bridge rectifier leads
to be sure you have 120Vac at these
points. If not, then look for an open resis-
tor, capacitor. thermistor. L1, or possibly
a burned trace on the circuit board.

If all is well at this point. check for
proper voltages at the power supply out-
put connectors if you have not done so
already. If no voltage is present on one or
all connectors, disconnect power and
check for open windings at the leads of
T1, the larger transtormer, and T2, the
smatler transformer, (Figure 1), or a short
between input and output sides of each
transformer. If either transformer is faulty
replace the supply.

If the transformers seem to be sound.
locate any 78xx or 79xx voltage regula-
tor chips (Figure 1 has a 7905, -5V regu-
lator) usually mounted on an upright heat
sink. Remove them from the circuit and
test as follows. With a DMM set for diode
check, test E to C, then reverse leads and
check C to E. Then test B to E both ways,
ther B to C both ways.

The E to C test should show open both
ways. The B to E test should show open
only one way and a reading of around
0.500 to 0.800 the other way. The B to C
test should show a reading of (.500 to
0.800 one way and open the other way. In
many cases, you can determine the pin
fayout by looking on the PC-board or
looking the chip up in a semiconductor
replacement guide.
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At this point, you may wish to replace
the supply if you have not yet found the

problem. But for those of you who have l

the time and a good oscilloscope. you can
dig a little deeper.

Diagnosing the switching circuit

Connect your oscilloscope common
lead to one of the de output ground leads.
With the scope set for 0.2mV/div and
0.1 ms/div. connect the probe to dc out-
puts +5V and +12V, and check for an ac
ripple. You should not see any ripple with
the scope at these settings.

If you observe ac ripple here, check the
two large rectifier diodes (usually stand-
ing upright on a large heat sink) where
they are soldered to the heat sink. You
should observe a waveform similarto that
shown in Figure 2. Wavetorm A. This
point should also show around 10Vac and
11.5Vdc voliages. H either is significant-
ly different from these values. remove the
diodes and test them with your DMM (D3
and D6 on Figure [).

Next locate and check the TO220 NPN
power amp (usually the equivalent of an
NTE 379) located on a large heat sink
mounted either by itself or close 1o other
larger three-pin chips. On this one. the
NTE 379. the lead on the ieft side of the
transistor (when you’re looking at the side
where the printing is) is the base. the mid-
dle lead is the collector, and the right lead
is the emitter.

With power oft. connect the oscillo-
scope probe to the right facing lead (emit-
ter). Make sure that this probe is not
touching any other leads. If it is. you will
burn out the NTE 379. With the scope set
to 5V/div and Sus/div. apply power. Care-
tully adjust the trigger and you should see
something similar to waveform B in Fig-
ure 2 at a frequency of around 27.9KHz.

Turn the power oft to the supply, hook
your probe to the middle lead (collector),
and set your scope to SV/div and 2ms/div,
then turn the power on again. You should
see dc superimposed on a good ac sine
wave. My scope indicated 121.1Vac and
165.9Vdc at this point. Next, hook the
probe to the left facing lead (base). With
the oscilloscope set as above. you should
see a good ac sine wave. If the waveform
or frequency is off, then desolder the NTE
379 power amp and test it as outlined
above for the voltage regulator.

Locate the LM339N IC linear voliage
comparator (equivalent to NTE 834)
found on most power supply PC boards.
Relfer to a pinout chart in a semiconduc-
tor replacement guide of 1C’s mounted on
the PC board. First, check for ashort from
pin 3 (V+) to pin 12 (gnd). Power up the
supply and check for +5Vdc at pin 3 (V+),
and pins 9, 14, 15.

Pins5,6,7,8.10, 11, 12.and 13 should
show up to 3Vdcand upto 1.5Vacor less.
If the chip seems suspect, then ury a re-
placement. It this does not tix the prob-

ES&T Calendar

January 6-9, 1995
1995 International Winter Consumer
Electronics Show (CES)
Las Vegas, NV

April 7-9, 1995
1995 Mobile Electronics Show (MES)
Philadelphia, PA

May 11-13, 1995
CES Interactive ‘95 and 1995 Personal Communications
and Computing Show (PCC)
Philadelphia, PA

26 Electronic Servicing & Technology November 1994

lem. then carefully check the traces com-
ing to the pins for faulty readings asso-
ciated with other parts.

You will usually have an IC that is
equivalent to the NTE1729 chip on the
PC board as well. This IC is a pulse width
modulator control circuit. It and its relat-
ed components replace the older style
control module often mounted on a sep-
arate PC board and encased in epoxy.
Refer to an IC pinout in a semiconductor
replacement guide.

Check pin 13 (V) for 25.2Vdc and
OVac. Also, with power ott. check pin 7
(gnd) and pin 13 (V_) 1o see if there is a
short. Check pin 5 for a good sawtooth
waveform with the oscilloscope set at
S0mV/div and 20us/div. By referring to
a semiconductor replacement guide you
can also check other pins on the chip for
proper operation.

Summary

Most computer service manuals will
give you hundreds of pages of theory and
only a page or two of technique. With
computer power supplies. you will find
much information on how they work: but
when it comes to servicing them, you will
read something along the fines of, “If the
supply does not have a +5Vdc output then
replace the supply.” Why teach the theo-
ry of how the supply operates only to fin-
ish by telling the reader to replace it when
it breaks?

Cost of repair is certainly something to
consider when a new supply can often be
purchased for less than a hundred dollars,
but I've opened the case on many power
supplies to find that the only problem is
a couple of burned out input rectifier di-
odes and a fuse.

Repair time in a case like this is about
10 minutes, and the cost of parts is less
than $2.00. Replacing this supply would
have cost the customer about $175.00 or
more at many service centers, and would
have taken only a little less time than re-
pair. Repairing it would have cost the cus-
tomer your minimum bench fee plus
parts: (around $85.00). Now which would
have given you a higher profit margin?

Power supply servicing can be very re-
warding at the bottom line, and in reduc-
ing the cost to your customer: something
you must keep in mind, because custom-
ers can always say “no’ if they feel that
the cost of servicing is excessive. a



A pair of improvised adapters

By Roger D. Redden

It you own a TV test jig but often can’t
use it to help repair a TV because you
don’t have the correct adapter, the ideas
presented here may be useful, particular-
ty if your jig 1s a Sylvania CK300.

[f you don’t own a jig. some of the ad-

vantages and disadvantages of using one, |
which are listed below, might help you |

decide if a used one would be worthwhile.
[ searched a number of catalogs without
finding any new jigs listed for sale. They
may. however, become available again.
Although jigs are fairly reliable, they
can have problems. During the time that
I’ve owned my jig, I’ve replaced the CRT
(arcing). the HV divider network (focus
blurred), and made repairs to the cables

and adapters. The possibility of needed |

repairs, compounded by the fact that parts
to make repairs may not be available, is
something you should keep in mind if you
decide to purchase a used jig.

What’s in a jig?

For those not familiar with these jigs.
they basically consist of a substitute CRT,
yoke and speaker. An autotransformer
that can be interconnected in difterent
ways alters. or programs, the jig's yoke
impedance to match the impedance need-
ed by the chassis under test. A high-volt-
age meter mounted on the front of the jig
indicates the amount ot high voltage pro-
duced by the chassis. and an internal volt-
age divider provides focus voltage for the
jigif the focus voltage from the chassis is
too low or too high for the jig’s CRT. Ex-
tension cables from the jig allow the chas-
sis being worked on to operate about three
feet from the jig. and adapters connect
these cables to different chassis.

Advantages and disadvantages of
using a test jig

A test jig allows one person to bring the
chassis of aconsole set to the service cen-
ter for service and, as a side benefit,
avoids the possibitity of damaging the
set’s cabinet during transport. On the neg-
ative side, a technician may spend up to
an hour or more removing and re-instal-
ling achassis if iU’s difficult to gain access

Redden is owner and operator of a consumer electronics
service center.

to the tuner, control panel, remote receiv-
er, LDR. and various connectors. In addi-
tion, if there is a problem in the CRT, yoke
or speaker left in the cabinet at the cus-
tomer’s home, an extra trip may be re-
quired to complete the repair.

Once the chassis is in the service cen-
ter, the next advantage of a jig is evident.
1’s much easier to work on a chassis that
sits on a hench: you don’t have to bend
down. the chassis can be positioned for
easy access to the circuit boards, and the
fight is normally better.

Two minor drawbacks accompany
these advantages. There is often a slight
blurring of the video caused by the CRT
extension cable. and on some chassis
there 1s distortion of the raster’s height or
width because the yoke in the jig is not
perfectly matched to the detlection cir-
cuits of the chassis. If there is a defect in
the chassis in either of these areas, find-
ing 1t may be more difficult when the
chassis is operated on the jig.

A final, but marginal, advantage ot the
Jig is that it may occasionally be usetul
when servicing a portable set if the cabi-
net of the set prevents reasonable access
to the chassis and short leads from the
yoke or CRT prevent moving the chassis
to a4 more convenient position. But fortu-
nately, the chassis of most modern porta-
bles are fairly accessible, and time would
be wasted hooking them to the jig.

Two persistent disadvantages of the jig
are the setup and the adapter problems
The information in the setup book, which
shows the programmer plugs and adap-
ters to use with each chassts, is often one
to three years behind the fatest chassis on

the market. And even with a shelf full of

adapters, the ones needed for this partic-
ular set may never have been purchased,
or may not be available.

Help for the missing-adapter problem

If a test jig is used often with a partic-
ular chassis, there is no question that the
exact adapters save time, irritation and
errors. But for those one-time or rare oc-
casions when a chassis needs to be con-
nected to the jig, universal adapters, such
as the ones described here, often can do
the job.

The adapters described are for the Syl-
vania CK3000 testjig. the one with which
I am most familiar, but the principles
probably can be adapted to other jigs.

Figure | shows a simplified schematic
diagramot'the yoke. autotransformer, and
yoke extension cable in the CK3000 jig,
re-drawn from the schematics in the in-
struction manual. Only one of the possi-
ble ways of connecting (programming)
the autotranstormer is shown. Missing
yoke programmer plugs can be made us-
ing octal plugs from the yokes of older
discarded TV sets. wired as shown in the
CK3000 manual.

The point to note on the schematic of
Figure | is that regardless of how the yoke
1s programmed, the connections to the
horizontal yoke in the jig are always to
pins 4 and 6 of yoke extension cable
B207. I suspect that the horizontal yokes
of othertypes of jigs alsoconnect to anon-
varying set of pins on the yoke extension
cable, but I have no other types of jigs
available to verify that.

The yoke programmer plugs control the
impedance of the horizontal yoke in the

Jig; the adapter, added to the extension ca-

ble. determines which pins of the exten-
sion cable, and thus the jig’s yoke. get
connected to which pins on the chassis’
yoke connector (plug or socket).

By using an adapter with a set of feads
that can be soldered or clipped to the yoke
connection points of the chussis (usuaily
the circuit board toil under the yoke plug
or jack). the jig can be connected to a wide
variety of deflection circuits. Figure 2A
1s a drawing of un octal tube socket wired
as a universal adapter for use with the
B207 extension cable of the CK3000. The

jumper between pins 7 and 8 connects the

verticat yoke coils of the jig in series. The
leads from the other lugs of the socket,
which should be fabeled as horizontal and
vertical, go to the chassis, using the sche-

matic of the TV to determine the connec-
tion points.

Coping with toroid yokes
The use of toroid yokes in TV sets add-
ed another complication to matching
yoke impedances. The inductances of the
vertical coils of these yokes are drasti-
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Figure 1. This schematic shows the yoke interconnections for the CK3000 using one programmer plug. The horizontal yoke connections are

always to pins 4 and 6 of B207 or (not shown) pins 4 and 6 of V508 after it connects through B208.

cally different from those of other yokes,
requiring that another autotransformer be
added to match the impedances of the
Jig’s vertical coils to the chassis. Figure 3
1s my reverse engineered schematic of the
V508 autotransformer for use with the
CK3000. The horizontal coils of the yoke

through on pins 4 and 6.
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are not shown since they are unchanged |
by V508. which simply connects them

Depending on which end of autotrans-
former V508 is turned toward the TV
chassis, the total vertical inductance of
the jig becomes 1.2/1.9mH or 65mH. Fig-

| end toward the chassis.

Note that when the 65mH end is toward
the chassis, pin | of V508 connects to pin
8 and pin 2 connects to pin 7. Pins | and
2 are the jig's vertical yoke input. But the

Continued on page 41

ure 3A shows the 1.2/1.9mH end toward
the chassis, while 3B shows the 65mH
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Figure 2. This drawing shows the wiring of universal sockets U1 and U2. Figure 2A is the
universal yoke adapter, U1, for use with B207. Figure 2B is the universal yoke adapter for use

with V508.

universal adapter shown in Figure 2A
(Ul) had pins 7 and 8 jumpered together.
If that adapter is used here, there will be
a short across the vertical output of the
TV chassis, almost guaranteed to produce
a small disaster.

To prevent such a disaster, we need a
second universal (semi-universal?) adap-
ter. Such an adapter is shown in Figure
2B. As you can see, it is identical to the
adapter of Figure 2A, except that the
jumper between pins 7 and 8 is omitted.
While a single adapter could be made
having a jumper between pins 7 and 8 that
could be connected or disconnected, the
odds of the technician eventually forget-
ting to disconnect the jumper while using
V508 seem high.

By using two adapters and labeling the
one shown in 2A *“Ul, use with B207”
and the one shown in 2B “U2, use with
V508, there is less chance of an error. To

N/ spa

The national
Satellite Dealers Association

Join Us

The ProShow
Sunday Evenings 9-11 EST
Galaxy 3, Channel 17, 5.8 audio

further help avoid carelessly interchang-
ing adapters, 1 normally leave U2 con-
nected to V508 all of the time since | have
no other adapters for use with V508. (Ex-
tension cable B207 ends in a plug. When
using V508, B207 is replaced with B208,
which ends in a socket which will accept
either end of V508).

Regional Tech Seminars
Electronics Technology School,
Satellite/Antenna/MATV, and

Business Management Schools

CSI Certification

Certified Satellite Installer. Join those
making a profession of the Satellite
business. Call 317 653 4301 tfor nearest
test site.

Tek-Tips
Members receive service tips, saving
troubleshooting time and worry.

Miscellaneous hookup notes

Some chassis require a B+ jumper, or
interlock, between certain pins of the
yoke plug. A few older chassis need a re-
sistor or capacitor added to the vertical
yoke circuit to work properly. A close
look at the yoke circuit on the schematic
should show you if additional connec-
tions are needed.

Since yoke plug and socket numbering
can be confusing, it helps to note on the
chassis plug or socket where a B+ jumper
connects to before removing the match-

For Free Information Call:

317-653 4301
602 N Jackson
Greencastle, In 46135
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Figure 3. These schematic diagrams show how the connections to V508, an autotransformer used to match the impedance of toroid yokes,
change when V508 is reversed. Figure 3A shows the connections of V508 with the low-inductance end toward the chassis. Figure 3B shows the
connections of V508 with the high-inductance end toward the chassis.

ing yoke connector. It also helps to note
where each color of yoke lead connects.
Usually, the horizontal yoke leads are
blue and red, while the vertical leads are
black, green or yellow. Knowing which
color of lead connects to which pin or juck

on the chassis can help you double check
the plug or socket numbering. On round
plugs and sockets, count clockwise from
the wiring end of a socket or the pin end
of a plug.

If, after you do a final check of the jig
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connections and power up the set, the pic-
ture on the jig is backward, reverse the
connections of the horizontal leads from
the universal adapter to the chassis. If the
picture is upside down, reverse the con-
nections of the vertical leads.




When the chassis setup is not shown

Suppose now that not only is the yoke
adapter not available, but the setup man-
ual does not list the chassis. Which yoke
programmer plug should be used to match
the impedance of the chassis? 1t the set’s
yoke is available, the horizontal and ver-
tical inductances of the yoke can be mea-
sured at the disconnected yoke plug or
socket with an inductance checker and
then a programmer plug chosen that gives
a value very close to the ones measured.
The inductances provided by the difter-
ent yoke programmers are listed in the
CK3000's manual.

Hooking up the CRT

If you are desperate, auniversal adapter
for the CRT can also be used: at least
sometimes. A 90-degree CRT socket with
12 leads (14 jacks, 2 unused), tuken from
an older discarded TV, can be connected
to the CRT extension adapter (B230) of
the CK3000. The leads of the socket can
then be soldered to the set’s CRT circuit
board or to the board to which the leads
of the CRT socket attach when there is no
CRT circuit board.

The CK3000's manual shows which
pins of CRT extension adapter B230 are
grids, cathodes, etc. Label the leads from
the corresponding jacks on the 90-degree
CRT socket (filament, red K, red GI,
green K, etc.). When the chassis being
tested has only one G 1 (control grid) lead,
the three G1 leads of the universal CRT
adapter should be soldered to that G| con-
nector on the chassis™ CRT board. Simi-
larly, it there is only one G2 (screen) con-
nection on the chassis’ CRT board, all
three G2 leads of the adapter are soldered
to their corresponding points on the chas-
sis’ CRT board.

But the focus connection can be a prob-
lem. While the internal focus tap of the
Jig can be used to focus the jig, the chas-
sis’ CRT socket still has SkV to 7kV on
its focus jack. This voltage tends to arc
oft the focus jack into the air or to any
other jack that is near. If the socket jack
opening is small and well separated from
the other jacks, it may not arc, or one or
two layers of black tape over the opening
may contain the arc. If the socket uses the
bare arched spring connectors that are
compressed against the CRT pins when
installted, stopping the arc is probably
hopeless, short perhaps of covering the
pin withsilicone, letting it dry, then scrap-

ing it off after the repairs are made. But
that seems like taking improvisation a
step too far.

A source of items for Sylvania jigs
The following is one source of items
for Sylvania jigs.

Custom Components Corporation
W224 S8445 Industrial Drive
Big Bend W1 53103

414-662-5266
Fax: 414-662-3781

This company sells adapters, repair
parts and supplementary setup manuals
(the latest is 1991) for Sylvania CK3000
Jig. Further, I was told that they expect to
have new jigs for sale in the near future
that will work with big-screen TVs. This
should renew interest in jigs, at least
among servicers of these mammoth sets.

-~
\
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——Video Corner

TV Classics

By John Hanson

A television set that was donated to a local museum didn’t work.
This was no surprise. Instead of spending money to have the set
serviced, the donor opted for a tax receipt. The museum admin-

John Hanson is an independent servicing technician and a retired service engineer from a

istration asked me if I could restore the set to working condi-
tion. After my obligatory tour of the museum, I was shown the
TV, which I recognized as a Sony KV1722.

Introduced in 1973, this model is a classic in both design and
performance. Following RCA's 1970 Model EP506, the first in

major consumer electronics manufacturer. : ] A
the XL 100 line, the set featured a 110-degree CRT with a slim-
RETRACE
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Figure 1. Understanding the theory of opera- Q102
tion of the television vertical deflection circuit
can help in troubleshooting when the neces-
sary service literatue is not available. MAX ! MAX
BOTTOM
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line cabinet profile. RCA refined the modular board concept
pioneered by Motorola’s Quasar Line, by incorporating 11 cus-
tomer affordable modules.

RCA marketing strategy had the module service caddies at
the distributors in time for the product introduction. A Red Book
service guide was included in order to direct the service tech-
nicians to the problem module.

In the KV 1722, Sony introduced a new pulse-width chopper
power supply. Variations of this design would go on to become
the world standard for consumer TV design. The 110-degree
deflection featured in both the Sony and the RCA required more
yoke power than did standard sets. At the time when these sets
were introduced, bipolar transistors used for horizontal deflec-
tion applications were expensive and unreliable. Consequently,
both RCA and Sony chose SCR switching devices instead of
transistors.

The RCA set used two SCRs. separating the trace and retrace
functions with a tricky timing circuit. Sony opted for a single
GCS (gate-controlled switch) originaltly developed as an indus-
trial switch. Both circuit applications were efficient, providing
the yoke with more than ample current, consistent with good
high-voltage regulation, thus assuring excellent CRT focus.

Sony’s GCS operated in a manner that was the reverse of con-
ventional theory. At turn-on, the device conducted, and was
essentially a short circuit across the power supply. A criticatly

shaped and timed pulse from the horizontal driver would cut off

the gate, hopefully at the [4psec duty cycle. or the device would
selt-destruct, often taking the power supply with it. The failure
mode was so fast that no fuse or circuit breaker could save the
supply. Technicians unfamiliar with the circuit soon dubbed it
the kamikaze circuit.

Servicing was a problem

During the years these designs were in production, both RCA
and Sony conducted numerous training seminars with the intent
to gain the confidence and loyalty of the servicers. Time proved
both circuits to be too costly in terms of both in-warranty ser-
vice and customer complaints. This was a case of classic design
that worked well on paper, but whose tight circuit parameters
negated practical servicing in the field.

RCA recommended the use of a variable isolated transformer
for servicing at reduced line voltage, and developed a technique
that allows technicians to service the trace and retrace functions
separately. Sony servicers were advised to cold service the chas-
sis using an external 18V, 2A power supply. Techs who ignored
the advice often would have the replacement GCS fail imme-
diately, or worse yet, about two weeks after an expensive repair.

This situation eventually led some techs to say ““Sony sets are
great. but it they break, you can’t fix them.” This irresponsible
statement was made in spite of the fact that they had the begt
picture on marginat cable TV signals and were obviously supe-
rior as YCR monitors.

Evaluating the condition of the
museum TV set
Enough for the history lesson. Let’s get back to the museum
TV set. | was surprised to hear a rush of sound as I plugged in
the 20-year-old set. The power supply was working even though
the screen was dark. Slowly advancing the brightness control |

Figure 2. Sony’s classic Model KV1722 featured a 110-degree CRT and
a slim profile. The horizontal deflection circuit of this set is based on a
single gate-controlled switch.

could make out a thin white line across the screen. [ had hori-
zontal sweep, high voltage. and trom the sharpness of the focus
on the white line, probably a good Trinitron picture tube.
“There’s hope,” [ said as | left the museum with the TV set.

On my service bench, with the antenna connected, | heard
sound on atl channels: another big surprise. At this point it was
off with the cabinet to troubleshoot the vertical detlection cir-
cuit. With no schematic. I would be working at a disadvantage.
The KV 1722 was beautifully laid out for troubleshooting, with
plenty of test points in view on all three of the circuit boards.

No provisions for board replacements were planned, so all
service would be down to the component level. In subsequent
models, Sony would design sets with plug-in modules. but only
to facilitate production: not for service. Zenith remains the only
manufacturer who has consistently over the years made service
modules available to the trade.

Troubleshooting

Betore starting to troubleshoot, I remembered that this set has
a hot chassis, and plugged the TV into my line isolation trans-
former; an important consideration if you value your test equip-
ment. Forgetting could come as a shock to you. Forget the pun
and do it.

Locating what | surmised to be the vertical output transistors,
I measured the B+ on the collector case, then measured the emit-
ter voltage. The emitter voltage was about half of the voltage at
the collector, so I reasoned that the transistors were conducting in
proper class B fashion. No de problem was indicated at this point.
[ had narrowed the problem to the yoke. convergence or pin-
cushion circuit. It was either an open or an ac coupling failure.

[ remembered a problem with capacitors in old Sony sets. For
some reason, the caps just dry out and become slightly resistive
(200K typical). Unfortunately. in low-impedance circuits the
capacitors can’t be tested in circuit. I wondered if bridging a
suspected capacitor with a known-good one of the same value
would provide me with any useful information.

I looked around and located a capacitor near the output
devices with the highest voltage rating (C517, 22uF, 160V). |
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Figure 3. The 110-degree CRT allowed Sony to produce a TV with a
large screen that had a slim profile.

bridged this cap with a replacement and was delighted to see
the white line on the screen disappear. | turned up the bright-
ness, and voila! I saw a perfectly scanned Vanna White flipping
her letters. Removal of the bad capacitor and installation of a
replacement component completed the service procedure.

Why did 1 luck out on the servicing of this set? | do have a
working knowledge of how vertical deflection works. Thai
helped. The rest. you might say, was pure luck. For those ot you
who have forgotten, | ofter the following description of the ver-
tical deflection of this chassis.

The ups and downs of
vertical deflection

Think of the vertical detlection circuit as a one note audio
amphifier operating near 60Hz, and brought up to exact fre-
quency by a synchronizing signal (Figure 1). The yoke retlects
back a load impedance simitar to that of a speaker voice coil.
Both circuit applications depend on feedback to cancel distor-
tion and to maintain linearity. The value of the coupling capac-
itor is selected for the maximum power transter. The principal
difference berween the audio amplifier and the vertical deflec-
tion circuit is that the input for the one is the trequency range
for audio and the input of the other is the retrace pulse for TV.

Accurate retrace timing is essential to both sync and inter-
face. The timing begins with the sync starting the cycle. At turn
on. the beam moves from the center to the top at a linear rate.
Both the NPN and the PNP vertical output transistors are pro-
gressively driven less positive during this interval. Current
flows trom ground up through the yoke and the conducting Q101
to charge the coupling capacitor, At this time, the voltage on the
capacitor is at maximum. The current is 90 degrees out of phase.
As the scan passes from the center down. the capacitor dis-
charges current through the yoke and the conducting PNP. Q 102.

With this rudimentary explanation, you can sec why my first
choice for a component tailure was the coupling capacitor. It’s
a good candidate whenever the circuit appears to be operating
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Figure 4. The absence of vertical deflection in this set was caused by
a defective capacitor, C517, indicated by the horizontal pointer in this
photo. Note the Ibel on the pointer that says C517.

in a dc mode. This is a rather common failure in TV sets, but
rare in audio amplifiers. The only reason I can offer for this dis-
parity in tailure rate is that for audio the frequency is random
with no constant current demand. Another effect that may
account for more frequent failure of capacitors in the vertical
deflection circuits of TV sets is that the vertical retrace peak
contributes to capacitor failure. The only exception for audio
would be a guitar amplitier where the musician plucks on one
string repeatedly at full power.

Vertical troubleshooting

Assuming the absence of dc problems. open diodes and capac-
itors will be the hikely culprits if a TV set has no vertical detlec-
tion. As capacitors age they become less efficient and the power
transfer sufters. The symptom is the same as turning down the
vertical size, a linear reduction in picture size.

If the reduced scan is accompanied by a loss of linearity, sus-
pect the feedback capacitor from the yoke going back to the ver-
tical driver. This is the Miller capacitor, which maintains pic-
ture size and linearity with changes in the power supply. Another
feedback loop is the sample from the high-voltage block that
tracks both vertical and horizontal size with changes in the CRT
beam current.

If you have a normal full-sized linear scan with a pairing of
the scan lines in the center, suspect an open crossover diode.
There may be more than one diode connected in series. The pur-
pose of this diode is 10 hold the PNP transistor (Q102) exactly
at cutoft and not in reverse hias. This allows for a smooth tran-
sition of conduction trom the NPN to the PNP device.

Summary

Service technicians are often required (o service and estimate
without schematic diagrams. In order to be cost etfective, we

can’t atford to spend time on repairs that can’t return a profit.
| Learn how to make fast checks and charge for estimates. You
| are selling a valuable product: your time. ]



Test Your Electronics Knowledge
Waves, meters and a law

By Sam Wilson

0
L

Figure 1

1. The period of a certain radio wave is
0.0000001 second. What is the wave-
tength in feet?

2. What is the name of a meter used to
measure work per coulomb?

3. Refer to Figure 1. Which of the fol-

Wilson is the electronics theory consultant for ES&T.

Figure 3

lowing statements is correct?
A. Wave A leads Wave B.
B. Wave B leads Wave A.

4. What is the name of the block with
the question mark in Figure 27

5. Is the following statement correct?
Class A amplification has a higher efti-
ciency than Class B amplitication.

OSCILLATOR

l

” T ——. RF
AMPLIFIER pel——
AMPLIFIER —————— DETECTOR
AUDIO
AMPLIFIERS f—
SPEAKER

Figure 2

A. Correct
B. Not correct

6. The unit of conductance is

A. the darat

B. the MHO

C. the gorun

D. None of these choices is correct.

7. What is the name of the meter that
measures energy?

A. Phasor

B. Watt-hour meter

C. Z angle meter

D. Energy meter

8. Which of the following is a preferred
value of resistance?

A. 54K

B. 5.5K

C.56K

D 5.7K

9. A power ratio ot 10 to | represents a
power gain of

A 0.1dB

B. 1.0dB

C. 10.0dB

D. 100dB

10. Correct this sentence:

According to Watt’s Law the power dis-
sipated by the resistor in the circuit of
Figure Cis 0.06W.

(Answers on page 62)
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——— Products

Signal generators for
TV/video service

Fluke Corporation introduces three
new models in its PM 5410 TV signal
generator line. The new units incorporate
BTSC compliant signals for testing MTS
stereo/SAP equipped TV/video products.

The new testing capability provides 25
ditferent signal combinations and three
preprogrammed modes for convenient
testing, adjusting and troubleshooting the
decoder section of products that support
the BTSC standard. The functions speed
and simplity TV and video testing and
troubleshooting by television set manu-
facturers, service centers or depots
around the world who build or service
products that incorporate the latest tunc-
tions of many television systems, such as
closed caption and MTS stereo/SAP. Oth-
er new features recently added to the line
include test patterns designed for 16 x 9
wide screen television, Y/C video outputs
for S-VHS and Hi-8 recorders. VPS/PDC
for automated video recorder operations,
and teletext functions for information de-

livery systems in use worldwide.
Circle (60) on Reply Card

Device for cleaning potentiometers

P K. & Associuates introduces the Gu-
zintah, a device that aids in cleaning po-
tentiometers. To use this device, first
thread the correct cleaning device onto
the potentiometer that necds cleaning,
then attach the small tube from the clean:
ing device to any chemical spray cleaner
and spray several times. Disconnect the
tube from the spray canister and unscrew
the cleaning device from the potentiome-
fer. Atter it is removed, rotate the poten
tiometer shatt several times to get maxi-
mum cleaning effect.

The device will internaily clean the re-
sistive element and wiper of the potenti-
omelter. Different thread size potentiome-
ters will require different thread size
cleaning devices. The company can sup-
ply any thread size required in unitied or

metric thread,
Circle (61) on Reply Card

Video generators
TEAM Svstems ofters the UNI VG-
5000pc Series of PC-Based Programma-
ble Video Generators with such features

as: pixel (dot clock) frequencies to 220-
MHzg, full pattern creation, simple Win-
dows interface, full programming of tim-
ing. and svne and output level.

Circle (100) on Reply Card

Digital static field locator

The compact handheld Digital Static
Field Locator (T1-400) trom Riclunond
Static Control Services measures static
charge volltage up to 2 inches trom the
material being tested. The T1-400 teatures
a red hght with a center focus mark that
sets the distance between the T1-400 and
the object being tested, which insures
optimum accuracy. The static charge volt-
age 1s read on the LED display. One of

e — |

two convenient hold switches on the unit
can casily shide into position to preserve
the voltage read.

An available option, the lonizer Plate
Adapter (PA 400), can slide onto the TI-
400. A hole on the lonizer Plate Adapter
1s positioned tor the red light to be seen
through the hole. The PA 400 option mea-
sures static energy on the human body as
well as 1on balance in the air and evalu:
ales antistatic device performance.

Circle (62) on Reply Card

Add-on system extends life of
soldering tips

Virtwal Industries, Inc. announces an
add-on system for Melcal soldering sta-
tions that they claim increases soldering
iron tip life.

The TMS4000 Tip Management Sys-
lem increases soldering tip lite by reduc-
ing the amount of time that the tip is ex-
posed 1o maximum heat, while stitl pro-
viding the proper heat upon demand. As
aresultof reducing the temperature when
the soldering iron is idle, power con-
sumption is reduced, the tip lasts longer.
and there is less accumulation of oxides
on the tip.
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The system consists of a base unit for
the power supply box, anelectric eye sen-
sor that is installed in the iron holder. and
a power cord. Installation to the Meical
unit is typically under two minutes. The
sensor in the iron holder detects the posi-

>

tion of the iron: “in” when not in use. and
“out” when in use. This information is re-
layed to the base unit control box that con:
trols the amount of power to the solder-
mg iron.

Circle (63) on Reply Card

Universal fiber optic
splice kit

Metrotek Indusiries, Inc. now offers a
Universal Fiber Optic Splice Kit. Model
KY25US. The kit contains 25 individual
tools necessary 10 prepare single-mode
and/or multi-mode fiber optic cable for
mechanical or fusion splicing. The tools
are provided by major manufacturers and
include a cleaner made by AT&T Fitel.

The case is a distinctive fiber optic yel
low color made of high quality materials
including locking latches for maximum
protection and durability.

Designed primarily for general fietd in
stallation or taboratory work, the kit in-
cludesoptions for tusion splice protectors
or mechanical splices.

Circle (64) on Reply Card



Pen oiler features
precision applicator

A new pen oiler filled with lubricant
containing Teflon that is ideal for main-
taining a wide variety of products rang-
ing from scientific instruments to cam-
eras, guns. and fishing tackle is being
introduced by Svon Comp.

The Lubit-8 Pen Oiler is filled with a
blend of natural and synthetic oils con-
taining microminiature particles of Tef-
lon and Fluon held in permanent suspen-
sion. Featuring a needle-tip which pre-
cisely dispenses lubricant, one drop at a
time, this oiler is useful where sprays and
oil cans are impractical.

Designed to be clipped to a shirt pock-
et or carried 1n a field service kit or other
small tool box. the oiler is about the size
of a fountain pen. The lubricant is unaf-
fected by -60F to +500F temperatures. is
very slippery, resists dust. does not coag-

ulate, and leaves no oily residue.
Circle (65) on Reply Card

Power supply

B&K has designed a high current vari-
able 3Vdc to 14Vdc power supply ex-
pressly for continuous duty operation as
a substitute for an auto or truck battery.
Model 1688 produces nominally 25A
maximumat }3.8Vdc continuously. with-
out overheating. (Maximum current out-
put is lower at lower voltages).

The unit is useful for servicing or dem-
onstrating mobile electronics equipment,
such as mobile cellular phones and data-
com equipment, high power car stereos,
and ham radios.

S

BOBEL 1800 B PRWER SSPPT

& O FRECISION

Voltage can be varied from 3Vdc to
14Vdc. Current and voltage can be mon-
itored stimulianeously on separate analog
meters. Outputs are fully isolated, so ei
ther output terminal can be floated or
grounded. Line and load regulation are
tght (£0.8%) and ripple is low (less than
10mVrms). Two or more supplies can be
connected in series or parallel to double
the voltage or current output. And to with.
stand accidental abuse, the supply has
reverse polarity protection, overload pro-
tection, short circuit protection, thermal

protection, and current limiting.
Circle (66) on Reply Card

Customer feedback recorder software

Spectrum Compuier Technologies, Inc.
announces the release of Complaints
Desk for Windows. The PC sofiware
helps a business or institution (o record.
organize, and monitor customer com-
plaints, requests. and suggestions. The
new Windows version of the product is
hased upon the company’s DOS product
of the same name,

The software allows users to establish
complaint, product and service codes tai-
lored to suit their business. Graphs enable
the business to display complaints by time
period, by complaint type, department or
product, etc. This helps spot trends. The
query system allows the user to inquire
and report on any combination of data
fields. An integrated, full-featured word
processor enables the user to generate
response letters or to create reports that
can be routed to the parties responsible

for handling the complaint.
Circle (67) on Reply Card

Digital solder station
A.P.E. introduces the EX-685, a digital
controlled solder station for critical-tem-
perature, high-capacity production sol-

VCR REPLACEMENT PARTS

VXP0O523 Ponasonic idier Orig. $2 99ea (10 min}
164113 2CA idler $2.99ea (10 min)
NPLYOTRGEZZ idler $8.95ea
613-025-2534 Sanyo Gear $.690a (10 min}
199347 RCA Replocement Belt Kit $.99ea
VTK-1 \ddeo Tool Kit (15 Pc) w/case _ $39.95e0
VEMSOC99 Panasonic Motor f $8.95e0

POPULAR SEMICONDUCTORS
o e
it P
D14C
25D1650

$1.99ea (10 min)
$1.99ea (10 min)
$2 5080 (10 min}
$1.99ea (10 min)

upPD17 5012

POPULAR REPLACEMENT FLYBACKS

243432 Hitachi $24 9500
1-439457-11 Sony $26.95ea
FOO14 $19.95ea
$19.95ea
$19.95e0
$29.95ea
$29.95ea
$29.95e0
$26.95ea

CAPACITORS
$.5500 (10 min)

47M/3SOV Rodkal  $.65ea (10 min)
10M2SOV  Rodhal  $.65ea (10 min)
10M/35V  Rodial $.750a (10 min}
100MAOV  Radial  $.50ea (10 min)
100MA00V Rodial  $1.00ea (10 min)
100MA60Y Radial  $1.00ea (10 min)
100M25OV Rodial  $1.25ea 10 min)

470m_200¥ Snop-in  $1.99ea (10 min}
680M 200V Snap-in  $2.99ea (10 min)
15367  RCA Repl $5.95e0
27007%-1 NAP Repl $5.95e0

MRTE ECTRONICS

400 Pile Rood
Huntingdon Valley, PA 19006-1610

cAL Tou Free  1-800-628-1118 -
FA> TOu FREE  1-800-628-1005 ‘

Circle (25) on Reply Card

MOVING?

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

Electronic Servicing &
Technology

Subscriber Services
76 North Broadway
Hicksville, NY 11801

Nome
Address _
City
State

= __Zip
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dering on all surtace mount and thru-hole
components. A programmable, digital
controller regulates the temperature of
the solder iron, providing a continuous
display of the operating temperature in a
clear LED readout.

This controller monitors and regulates
the temperature at the solder iron tip to
maintain a temperature tolerance ot £2F
between the actual temperature of the iron
and the desired temperature programmed
into the controller.

Standard design control features in-
clude: high capacity soldering iron with
sensor and zero voltage thyristor to min-
imize transient spikes. digital closed-
loop microprocessor-based PID for tight
temperature control, selectable tempera-
ture range of 300F to 900F, and a
programmable security lock to prevent
unauthorized changes of preset maxi-
mum or minimum temperature limits,
timing of heat control and sensor cali-
bration.

Circle (68) on Reply Card

Fume extraction tube accessory kit

Pace. Incorporated announces 1ts new
fume extractor tube for the Pace Sodr-Pen
Handpiece. The Fume Extractor Tube re-
moves harmful soldering fumes right at
the soldering tip, betore they reach the
operator’s breathing zone, without attect-
ing tip temperature. The fumes are then
pulled back through a central filtration
unit to remove noxious pollutants and re-
wrn clean air back to the working envi-
ronment. The tube is composed entirely
of lightweight, static-safe materials. 1s
quickly attached to the handpiece and

doesn’t compromise balance and manip-
utation during soldering. Due to its flex-
ible construction, the suction tube allows
access for soldering components on high
density boards. The Fume Extraction
Tube Kit comes complete with static-safe
extractor tube, flux traps, hose clips and

cleaning brush.
Circle (69) on Reply Card

True rms multimeter
Extech’s new 40,000 count multimeter
(Model 380245) measures ac/dc current/
voltage. resistance, capacitance, frequen:
¢y and, optionally, temperature and hu-

midity (Model 380250K/T). More digits
provide greater resolution and the bright
LCD display ensures error-free readings
and allows data to be read from greater
distances. Autoranging, autohold. a null
function, audible alarms, and a min/max
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mode ensure uick, accurate. and quality
measurements. Auto power off saves bat-
tery life and the 6-foot drop-proot design
(with rubber holster) make for a rugged
and feature-packed instrument. The
Model 380250-K accepts a combination
relative humidity and air temperature
probe which measures humidity (a high
precision capacitance sensor) and tem-
perature  (thermistor  sensor). The
380250-T measures temperature from up
to three thermocouples with its adapter

module.
Circle (70) on Reply Card

1C CD-ROM PLUS for Windows

Hearst Business Publishing/UTP Divi-
sion, publisher of the IC Master catalog,
announces the release of the new IC Mas-
ter CD-ROM PLUS for Windows and
DOS. It provides electronic direct access
to technical information on all commer-
cially available integrated circuits and re-
lated products.

The new CD-ROM is designed for the
386 and more powerful machines. The
newer machines, with more memory, pro-
cessing speed, and graphics capability,
can employ the enhanced and sophisti-
cated search mechanisms.

The Windows version permits device
selection by a flexible category search as
well as a new keyword scarch. This abil-
ity to select parts by description, with fil-
ters . .. such as military temperature. rad
hard, and manufacturer . . . make the CD-
ROM a valuable tool. The new Windows
version features high speed sort and rub-
ber band zoom capability for the manu
facturers’ data pages.

Both of the CD-ROM PLUS versions
contain part identification by device
number or base number. with wild card
capability.  The CD-ROM provides
immediate access to the [994 IC Master
Alternate Source Directory, Part Number
Index, Military Parts cross-reference,
Apphication Note Directory. Advertisers’
Technical  Data, Manutacturers &
Distributors Directory, and the directory
of IC Manufacturers’ Data Pages. CD-
ROM PLUS for DOS is on the same disk.
The DOS version accommodates a broad
base of hardware, including the PC-XT.
BBoth versions are available for single and

multi-users.
Circle (71) on Reply Card



Will Total Quality
Management
work for you?—

Part 14

By John A. Ross

TQM Point 14

Put evervhody in the company to work
to accomplish the transformation. The
transformation is evervbodyv'’s job.

From the traditional viewpoint, good
management was defined through dele-
gation and the near-constant monitoring
of employee performance. Employees
worked to satisfy the needs of the orga-
nization. Quality was a characteristic that
existed as an end result of the organiza-
tion reaching its goals. At times, the im-
portance of profit has outweighed the
importance of quality and has also out-
weighed pride in workmanship.

Good management equals
participative management
Today, good management and partici-
pative management are the same. The key
point, qualiry, exists through the cooper-
ation of management and employees. It
also exists through the recognition of the
human side of business and departments.
Eftectively, quality gained through that
recognition produces additional and
sometimes intangible profits. TQM-style
managers have the responsibility for
maintaining and distributing organiza-
tional resources for the achievement of
quality production

Ross is a technical writer and imicrocomputer consultant for
Ft. Hays State University. Hays. KS.

-Business Corner——

This responsibility involves training, | concepls of the organizational goals, the

the statistical monitoring of organiza-
tional processes, the coordination ot orga-
nizational activities so that no barriers can
block the processes, and the reatization
that a common organizational purpose
must exist.

All these responsibilities blend into the
overall philosophical objective of imple-

menting acontinuously improving process.

Transforming the organization

Transformation for the organization
requires an understanding of interaction
within the organization. All this begins
with a commitment by either top-level
managers, ar the ownership, (o quality.
Thus, quality improvement must have the
same status as financial improvement or
the number of customers.

Without the cooperation and commit-
ment of all levels of management, indi-
vidual etforts 1o achieve quality will fail.
The transformation occurs when man-
agers cease 10 look at the organization as
a collection of independent parts, but
rather as an interactive whole.

Making the units work together
Top management in the TQM scheme
has the responsibility of maintaining the
cohesiveness of the units. If the units
within the organization drive toward
goals independently, and have different

competition between the units can result
in a lack of communication

In the end. little or no communication
between all units of an organization
detracts from the best uses of resources,
sometimes causes a duplication of efforts,
or sends the organizational units in oppo-
site directions.

TQM as an ideal

As an ideal, TQM has all the ingredi-
ents that would attract top-level manage-
ment attention. Every supervisor would
like to have an organization in which indi-
viduals consistently strive for the best,
constantly keep improving, and where
empowered employees make decisions.
In short, the ideal is a winning team.

However, TQM can fail because of the
lack of commitment given to organiza-
tional change by top-level management.

| In some cases. top managers may con-

sider the implementation of TQM as a
cost-cutting strategy and withhold sup-
port for the approach when the cost ben-
efits do not become evident.

Organizational change is a
long-term effort
Camplete managerial commitment
requires the recognition that organiza-
tionaf change is not ashort-term eftfort. In
addiwon, although empowerment has
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rapidly become a cliche, that concept is
one fundamental piece of the TQM strat-
egy since empowerment implies trust.

Managers who have little or no trust of

their employees or are highly competitive
often find empowerment difficult if not
impossible. From this perspective, the top-
level manager’s actions, not his words,
carry more weight for the employees.

Actions speak louder than words

The contlict of words versus actions
becomes most evident in actual practice
and often becomes a factor in the failure

of TQM. As an example. [ interviewed a
school official, call him “Gary,” about the |
implementation of TQM in his district. In
this case, the contlict of words and acrions
of the new superintendent cuts the amount |
of trust offered by those working within |
the organization.

In commenting about use ot the TQM |
approach by the new school superinten-
dent. “Gary” said “I haven’t found any-
thing to make me trust him yet.” From
Gary's perspective, the TQM rhetoric of
the superintendent about erasing fear and
blame from the workplace did not match

even for those hard to find items:

number.

straightforward.

quickly and easily.

their products.

In December, ES&T will present several features that will help
service technicians get the job done:

Replacement parts/servicing information sourcebook

Locating servicing information and obtaining replacement parts are the two
toughest problems faced by consumer electronic servicing technicians.

In the December issue, we will publish a replacement parts and servicing
information sourcebook that will provide service companies with several tools
to help them overcome these problems.

This sourcebook will contain the following sections that should be helpful to
any service center in finding service literature and replacement components,

* A list of recommended references.

* Alist of FCC (Federal Communications Commission) ID number
prefixes that identifies the manufacturer of any product so labeled.

* A sidebar on how to use the FCC public access system to look up
the manufacturer of a product on which you have found an FCC ID

* Alist of UL (Underwriters’ Laboratories) 1D numbers.

* A completely revised and up-to-date list of manufacturers with
addresses and telephone numbers.

Troubleshooting techniques

Troubleshooting is sometimes a straightforward procedure in which the tech-
nician analyzes the trouble symptom then proceeds step by step to a discov-
ery of the cause. Other times, unfortunately, troubleshooting is anything but

In December, we will publish some tips, tricks and hints from the master
troubleshooters that will help technicians go from problem to solution more

Test equipment showcase

Test equipment changes rapidly and constantly to keep up with the tech-
nology it's built to test. In this showcase, test equipment manufacturers have
an opportunity to tell us about themselves and what they’re doing to update
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his actions when challenged. Indeed. the
increasing use of, and emphasis on, TQM
phrases by the superintendent has in-
creased public doubt about his intentions.

Merger of commitment with the
definition of quality

Toavoid failure. the commitment of top
managers to TQM must merge with the
definition of quality. TQM works from
the position that improving quahty
throughout an organization will improve
its productivity.

This method builds on the relationship
hetween quality, productivity, costs and
profit, and the belief that higher quality
results in lower costs. Quality, from the
TOM perspective. begins with the con-
sumer and with top-level management.
Before any organization can move toward
TQM. the management must make acom-
mitment to the process that takes the form
of their training about TQM. the decision
to hire a TQM consultant, the time taken
to draft an orgamzation vision statement
and goals. the time taken to draft policies.
and tangible resources.

Employee centered
leadership

With TQM, the goal of employee-cen-
tered leadership is evident. Given his
commitment to this goal, the leader is
interested in developing a cohesive work
group, concerned about the feelings of
subordinates. and respectful of the ideas
of the employecs.

This type of relationship produces
mutual trust, respect, and two-way com-
munication. To make the TQM strategy
work, top managers must demonstrate a
visible commitment to the strategy and to
cultural values that denote quality.

Transforming the American
management style

While Deming, the initiator of the TQM
concept, calls for the transtformation of the
American management style, that trans-
tormation requires the institutionalization
of a quality culture. Going tull circle, the
institutionalism of a quality structure or
the institutionalism ot cultural change
hinges on the capacity of the individual in
the leader position 10 gain the approval of
those who make up the culture. |



What Do You Know About Electronics?

Speed control of a dc motor

By Sam Wilson

The basic motor described so far (See
“What Do You Know About Electronics,
October 1994) is not without problems.
For example. brushes wear down. That is
a maintenance problem.

Remember. when a conductor is moved
through a magnetic field there is always
a voltage induced in that conductor.

In the simple motor of Figure | the
armature (called the loop in the illustra-
tion) is turning in a magnetic field. The
same is true for the PM motor in Figure
2. A countervoltage is induced in the
rotating armature because it is moving in
a magnetic field.

This induced voltage is now called the
countervoltage. In the good old days it
was called the counter-EMF.

The countervoltage tries to set up acur-
rent in the direction opposite to the direc-
tion of the armature current. The stronger
the magnetic field. the greater the coun-
tervoltage. That means if you increase the
strength of the field you automatically
decrease the armature current.

Here is the punch line: You can control

Wilson is the electronics theory consultant Tor ESXT

the speed of a dc motor by controlling ei
ther the armature current or the field cur-
rent. Also, you can reverse the direction
of rotation of a dc motor by reversing the
direction of current in the armature or the
field (but not both).

Inthe illustrations for the various motor
windings you can see the effect of vary-
ing the armature or field winding current.

Here’s an interesting question that re-
lates to this phenomenon: In the early
days of slot car racing, enthusiasts would
sometimes remove turns of the field
windings m their dc car motors. Why?

The answer is that by reducing the field
they could get a better top speed.

Electronic and electrical servo controls
adjust the speed of dc motors by auto-
matically adjusting the armature or field
current, or. by adjusting both.

Why do I say “electronic” and “elec-
trical” servo control? Well, you can con-
trot the speed of a shaft driven by any elec-
tric motor if you turn the job over to
mechanical engineers. They use gears,
clutches, chains and belts, and things that
go bump m the night. If you are design-
ing an electric car you are likely to run
across stuff like that. Mechanical controls

are also used in some industrial electron-
IC systems.

There are also combinations of elec-
tronic (or electrical) controls and me-
chanical controls. I'll give examples of
these in a future issue. Right now, we will
concentrate on controls obtained by elec-
tronic methods.

Types of dec motors

We need to look at one more aspect of
dc motors before we get back to speed
control (we may also want to control the
motor torque).

There are two windings in a conven-
tional dc motor: armature and field. There
are four ways to connect these windings
and those connections determine what
you can do with the motor. In some cases
you may want to use one connection (o
get things started. Then, after the motor
is up to speed you will change to another.

Here’s a surprise. If you are going for

an FCC license you may encounter some

of this stuft in the questions asked.

The four methods of conneciing the
armature and field windings of a conven-
tional dc motor are shown in Figure 3. The
characteristics of dc motor operation

<
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CARBON BRUSHES

Figure 2. This permanent magnet (PM) motor operates on the same prin-

Figure 1. In this simple motor, the armature, called the loop in this draw- ciple as the motor in Figure 1, except that the magnetic field is provided

ing, is turning in a magnetic field generated by the field supply.

by a permanent magnet, rather than an electromagnet.
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depend on the method of connection. The
type of speed control also depends upon
the method of connection.

Series motors

Series-wound dc motors (Figure 3A)
are known for their very high starting
torque. Torque is the turning foree exert-
¢d by a motor. This type of motor must
not be operated without a mechanical
load. A mechanical toad is an opposition
1o turning.

If operated without a load, the speed of
a series-wound motor will increase until
it self destructs.

Having said that, | know you may have
encountered small series-wound motors
that operate without a mechanical load.
That is possible when the friction of the
bearings acts as the mechanicat load. 1
once got a “grab bag” tull of little motors
that operated that way. The bearings were
the type that are impregnated with oil.

The high starting torque of serics mo-

tors is ideal for startup, but the motors are
often switched to some other mode once
the desired running speed is reached. A
centrifugal switch is used for this very
purpose.

Series motors have very poor speed
regulation. Inother words, if you increase
the mechanical load on the series-wound
motor it will slow down. In many appli-
cations that relationship between the
speed and toad cannot be tolerated.

It is important to note that you cannot
increase the armature current in a series-
wound motor without also increasing the
tield current. That accounts tor the reduc-
tion in motor speed with an increase in
armature current.

Shunt motors
In a shunt-wound motor (Figure 3B)
the ficld current is independent of the
armature rotation. When a shunt-wound
motor is first turned on, its speed builds.
Eventually, the countervoltage in the arm-
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ature limits the motor toits running speed.
At that speed the armature current and
induced current are almost equal.

After a shunt-wound motor reaches the
running speed. its speed can be increased
or decreased by varying the armature or
field current as stated carlier. The speed
regulation of the shunt-wound motor is
very good. That is another way of saying
that the speed is not greatly aftected by
the mechanical load.

It the field winding should open, the
strong magnetic field in the motor wilt be
climinated, leaving a small amount of
remnant magnetism. The counter voltage
in the armature will be greatly decreased
and the speed of the motor will increase.
In fact, the speed may increase to a point
where the motor is destroyed.

The speed and torque characteristics of
dc motors are shown in Figure 4.

Motor starting and controlling
When you are talking about large in-
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Figure 5. This closed-loop dc motor uses a manual control for speed adjustment. Once the
speed is set, it is held constant by the closed-loop circuit.

dustrial motors it is necessary to use spe-
cial circuits for startup. The reason is that
when the motor is first started there is no
countervoltage in the armature and de-
structive armature currents can result. We
won’t take the space to consider those cir-
cuits here. Foranyone planning to getinto

industrial electronics it is essential to
know aboutthose motor starting and con-
trolling circuits.

In this serics we will consider the prob-
lems of clectronically controlling motor
speed and torque in small motors. Spe-
cifically, we will concern ourselves with

electronic controls. At this time it is the
dc motor that is of interest.

Irnovations in speed control of
dc motors

Returning now to the motor speed con-
trols, always keep in mind that the speed
can be regulated by controlling either the
armature or the field current; or, by con-
trotling them hoth.

For automatic speed control. some kind
of sensor is required. The system cannot
maintain a constant motor speed unless it
knows what the speed is. Knowing that,
it can increase or decrease the speed as
needed to maintain constant speed.

Refer to the closed-loop de motor con-
trol shown in Figure 5. It uses a manual
control for speed adjustment. Once the
speed is set it is held constant by the
closed-loop circuit. The tachometer is a
dc generator that senses the speed. A dc
voltage that is proportional to speed is
used to control an operational amplifier.
That amplifier, in turn. sets the motor
speed through a transistor switch. This
circuit was shown in an article by John
Shepler which appeared in the January
1991 issuc of ES&T. a
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From Howard W. Sams & Company ...

VCRfacts® takes the worry
out of VCR repair

VCRfacts® is the finest VCR service data product available today.
Detailed, easy to follow, and affordable, each VCRfacts® features
a basic name-brand model and similar models. Manufacturers

covered by VCRfacts® include:

e Panasonic
* Magnavox

* RCA
*JVC

* and more
Call your Howard W. Sams & Company distributor today to
learn more about VCRfacts® and other high-quality service data.
For the name of your nearest
Howard W. Sams & Company distributor,
call us toll-free today:

1-800-428-7267

Your Information Source for the Electronics Industry
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———Successful Servicing=——

Success through imagination and
resourcefulness

By The ES&T Staff

The world is a tough place today in
which 10 own a business, or to be an
employee. Competition is intense. Com-
panies are “downsizing,” “rightsizing.
or whatever they call it. The tact of the
matter is, the company has had 1o make
itself smaller, and people are going to lose
their jobs.

As anyone in consumer electronics ser-

3

vicing knows, it has hit this segment of

the economy at least as hard as any other,
and perhaps harder. Servicers are faced
with trying to service products that con-
tnue to decline in price, even while they
increase in complexity and ditticulty to
service, and in reliability. ICs axiomatic:
anything that costs the consumer under
$100 is disposable. If i’s in warranty, the
manufacturer replacesit. IfiU’s out of war-
ranty, the owner tosses it and decides
whether or not to replace it.

Of course there are exceptions to this
rule of thumb. It1s possible to make sim-
ple repairs of obvious faults 1o inexpen-
sive products, but the arithmetic is pretty
straightforward. 1f 1t takes more than a
few minutes, or requires an expensive

|

replacement part, a faulty $100 product is |

ready for the dumpster.

High ticket items will be serviced

There are, however. a lot of products
that are repairable. Look in any large dis-
count store. The $89.00 CD player sits on
a shelt just a few teet from the 100-disk
changer that costs around $800. The
$79.00 monochrome TV is just across the
floor trom the $4000 projection set.

The current generation of young peo-
ple has been raised with a lot of enter-
tainment options available, and has been
watching wide-screen movies with sur-
round high-fidelity sound at the theaters.
They are buying expensive products that
will provide them with high quality audio
and video at home. Those products will
not be thrown away when they have a
problem. Rather, they will be taken out to
be serviced by someone.

But for some service centers, the tradi-
tional consumer electronics, even the
expensive ones, don’t provide as much
revenue as they'd like. So, in the future,
we will be bringing you stories of service

centers that have been highly successtul
in attracting customers to their tradition-
al service. and those that have moved out-
side ot traditional service.

Generating more service business

Some of the stories we will be bringing
you are about service centers that have
found ways to generate more service busi-
ness. The most important of these ways
is really no secret at all. As the old say-
ing goes “nothing succeeds like success.”
The easiest way to generate more busi-
ness 1s to be very good at what you do.

We will be bringing you stories about
service centers that do good work, such
that their customers, and sometimes the
representatives of the companies for
which they're authorized, spread the
word about them, and business just comes
their way.

Another important factor in generating
more service business is to provide cus-
tomers and potential customers with the
confidence that in dealing with your com-
pany, they're dealing with a profession-
al; that servicing the product makes more

Starlight Radio & TV Inc., which will be our featured service center next month, has become Long Island's Karaoke headquarters. They not only
repair them, but found it profitable to rent the Karaoke machines as well.
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sense than throwing it away. Many ser-
vice centers that we know of are able to
instill that kind of confidence in their cus-
tomers. We’ll publish stories that show
you how they do it.

Don’t be too quick to say no
One of the best ways 1o be unsuccess-
ful in the service business is to reject ser-

vice of certain Kinds of products out of

hand. When a customer comes in asking
if you will service a certain product and
vou say something like “‘we don’t touch
those,” you may be sending him to your
competitor, and he might just give that
competitor all of the business that you
otherwise might have gotten.

One of the hallmarks of the successful
service companies that we know of is that
they are open to the servicing of new
products: products that they perhaps have
never considered before. For example.
one servicer whom we know, let’s call
him Andy, was asked to take a look at a
controller for a farm product. The alter-
native for the customer wuas to buy a
replacement controtler. Andy was reluc-
tant, but agreed to take a look at it and
asked the customer a few questions.

Itturns out that the unit was a quite sim-
ple printed circuit board that was casily
diagnosed without a schematic diagram
or other service literature, and that was
fabricated using nothing but standard,
casily obtainable components.  Andy
quoted a ballpark price to the owner, who
said eagerly, “do it.”

Andy serviced the product easily and
quickly and made a tidy little profit on the
job. His only regret was that he hadn’t
quoted the price a little higher. He found
out later that the replacement unit would
have cost six times what his repair cost.

There are many stories like this one of

servicers who have been presented an
opportunity to service products that are
somewhatuntike anything they have ever
serviced before, and who have taken that
opportunity. In some cases they have been
given thorough training by the manufac-
turer, and have added a valuable skill and
product to their inventory, and made a
pretty good chunk of money besides.

Adding other services
Some centers have branched out by
adding services that are totally outside the

clectronics repair area, and have become
successtul in those arcas. We'll be telling
you about companies that sell acces-
sories, which adds to the bottom line.
One company that we know is in a city
where there’s an annual event of nation-
al tame. They also publish a periodical
newsletter. When the time becomes near
for the national event, they publish a brief
article in that newsletter with tips on how
to take videotapes of the goings on 1o
make sure that they come out well. And
they also say that, “by the way, you can
buy high-quality tapes from us.”
Another company was asked to service
aline of karaoke machines. After looking
into it, they decided that they would also
profit by renting them as well. This is
another way to make a profit that we’ll
describe in detail in a future issue.

Success is a state of mind
Sales of consumer electronics products
are brisk these days. And while there is
anincreasing tendency among consumers
to throw low-ticket items away, and

increasing competition from a number of

different sides, independent consumer
electronics service will be around for the
foreseeable future. A few service centers
willcontinue to fall by the wayside. A few
will manage to barely get by. A few, on
the other hand, will be wildly successtul.
Most will fall somewhere in between.
The degree of success will have alot to
do with technical skill, a lot will have to
do with business skill. A little will have
to do with luck. But much of the success
of consumer electronic service will have
to do with the imagination and resource-
fulness of the owners and managers.
Our main objective by bringing you
iIs (0 present
accounts of imagination and resourceful-
ness of the subjects of the articles, in the
hope that they will stimulate imagination
and resourcefulness in our readers. W

“Successful Servicing”™

SAVE TIME. MONEY, AND |
FRUSTRATION WITH...

ONE-STOPSHOPPING!!!

There is ONLY ONE
place to call!

PHONE: 800-289-0300 or
FAX: 800-289-0301

WITH OVER
I/4 MILLION LINE ITEMS,
ALL IN ONE LOCATION!

YOU WOULD HAVE ONLY:
>

One purchase order to
generate (N0 minimums)
> One invoice to pay

> One shipment to receive
(averaging a 90+% fill-rate)

Y

One backorder report
to reconcile
(automatically mailed
bi-weekly with ETA’s)
FACTORY AUTHORIZED
FOR 16 MAJOR BRANDS!
SONY PANASONIC
JVC SHARP
PROSCAN* AIWA
ZENITH QUASAR
DELCO TOSHIBA
SCOTT HITACHI
TECHNICS RCA*
EMERSON GE*

We also offer: A FREE or
DISCOUNTED FREIGHT

program, SAME DAY SHIPPING
for orders in by 2:30 PM. (PS.T.),
NO HANDLING CHARGES,
and the finest RESEARCH
department anywhere!

FOR THE MOST PARTS AND
THE FASTEST SERVICE...

COUNT ON

andrews
electronics

P.O. Box 914, Santa Clarita. CA 91380-9014
INQUIRES:
805-257-7700 or FAX 805-295-5162
* PREMIER DISTRIBUTOR
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Foundations of Electronics, 2nd Edi-
tion, By Russell L. Meade, Delmar Pub-
lishers, Inc., 892 pages, $49.95 hard-
cover.

From introductory concepts through
principlesofcircuit analysis, this new text
provides a comprehensive understanding
of modern electronic theory and applica-
tion. With an emphasis on troubleshoot-
ing and the ability to apply electronic con-
cepts to real-world situations, this book
covers clectronics and critical thinking
skills needed for careers in the electron-
ics industry. Contents include: basic con-
cepts of electricity, electrical quantities
and components, Ohin’s Law. series cir-
cuits, basic ac quantities, the oscilloscope
and dc measuring instruments.

Delmar Publishers. Inc.. Albany. NY [2212-5013

The Master Handbook of Acoustics,
3rd Edition, By F. Alton Everest, Tab
Books, 480 pages, 250 illus., $19.95
paperback, $32.95 hardcover.

This textis completely updated and ex-
panded to include new chapters on com-
puter-aided acoustical room design. dig-
ital and analog sound processing, and
synthesizer/MIDI studio acoustics. Italso
covers: frequency, white and pink noise,
the Schroeder Diffusor, digital recording
systems, harmonics, digital reverb sys-
tems, multitrack recording, and recording
studio design.

A well-known author in the field of
acoustical science, F. Alton Everest is a
Lite Fellow of the Socicety of Motion Pic-
ture and Television Engineers, Life Mem-
ber of the Acoustical Society of America,
and Life Senior Member of IEEE.

TAB/McGraw-Hill, Inc.. Blue Ridge Sumimnit. PA
17294-0850

Upgrading the IBM PC Family 8088
to 486, By Michael F. Hordeski, Pren-
tice Hall, 340 pages, $32.00 paperback.

H the latest software and hardware ad-
vances make yvour old PC look like a
dinosaur, why not upgrade your PC?
Computer expert Michael F. Hordeski
shows you how to maximize the capabil-
ities of your PC in Upgrading the IBM PC
Family 8088 10 486. This text offers prac-
tical advice and tips of enhancing your
existing PC system and in casy-to-under-

stand language, Hordeski shows how to
make an old PC perform like a 486. The

book provides working knowledge of

how PCs are built and function. It discuss-
es how performance-critical hardware
and software elements of a PC work, and
offers practical tips for dealing with prob-
lems that inhibit performance.

This new book shows how to perform
PC upgrades, how to add more hard disk
space for storage, more random-access
memory for software, modems for com-
munications and the exchange of data,
and graphics boards and monitors for im-
proved visual output. Upgrading the IBM
PC Family 8088 10 486 shows how to:
save time and money by upgrading a PC,
diagnose computer performance prob-
lems, make more informed decisions re-
garding a PC’s performance and tunc-
tionality, select the best products and
install the appropriate hardware and soft-
ware, determine which system problems
require a hardware upgrade or can be han-
dled with software.

Michael F. Hordeski, MSEE. BSEE,
PE.is a svstem consultant at Jablon Com-
puters and has over 18 years of consult-
ing experience. He is the author of ten
books on microcomputers and their appli-
cations, including Microcomputer De-
sign and Microcomputer LANs. He has
consulted for major companies such as
General Telephone Electronics, General
Motors and Gateway Computer.

Prentice Hall. Englewood Cliffs. NJ 07632

Industrial Electronics for Techni-
cians, By J.A. Sam Wilson and Joseph
Risse, PROMPT Publications, 352
pages, $16.95 paperback.

This text provides an overview of the
topics covered in the Industrial Electron-
ics CET test, and is also a valuable refer-
ence on industrial electronics in general.
This workbench companion book covers
the theory and application of industrial
hardware trom the technician’s perspec-
tive. giving the explanations needed to
understand all of the areas required to
qualify for CET accreditation. With more
producers of both consumer and industri-
al goods turning to automated manutac-
turing methods, careers in industrial elec-
tronics have skyrocketed.
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Topics covered here include: passive
and active transducers, electronic ampli-
fying components. including diodes, thy-
ristors, relays, switches, and ladder dia-
grams, digital logic gates, power sup-
plies, motors. generators, and robotics.

J.A.Sam Wilson, CET. has written nu-
merous books covering all aspects of the
electronics field. He has a Radio Amateur
General License, a lifetime First Class
Commercial FCC License with Radar En-
dorsement, and a Journcyman Certified
Electronics Technicians rating in con-
sumer electronics. Wilson also served as
the Director of Technical Publications for
NESDA and as CET Test Consultant for
ISCET and is currently the Electronics
Theory Consultant for Electronic Servic-
ing & Technology.

Joseph Risse, CET, has been a chief en-
gineer at radio/TV commercial broadcast
stations and has published several books
on electronic test equipment. His career
is now devoted to devetoping and writing
courses. lessons, and laboratory experi-
ments in both self-study and industrial
clectronics for International Correspon-
dence Schools.

PROMPT Publications. Howard W. Sams &
Company. Indianapolis. IN 46214

Power Supplies, Switching Regula-
tors, Inverters, and Converters, 2nd Edi-
tion, By Irving M. Gottlieb, TAB
Books, 496 pages, 300 illus., $21.95
paperback, $32.95 hardcover.

This text 1s an all-in-one, hands-on
guide to design, applications, and opera-
tion—with schematics and diagrams—
that includes important technical data and
design techniques gathered from hun-
dreds of sources.

It is updated to cover new IC technol-
ogy, low-voltage logic devices, and one-
watt power supplies for ISDN equipment
and is detailed enough for professional
enginecers and technicians yet simple
enough for students and hobbyists.

Topics covered include everything
from TV sets and radio transmitters o
computers and robots.

State-of-the-art theory and practice are
covered inillustrated detail, with only the
bare minimum of math included.

TAB Books. McGraw-Hill. Inc.. Blue Ridge Summit.
PA 17294-0850



The Semiconductor Cross Reference
Book, By Howard W. Sams staff,
Howard W. Sams & Company, 656
pages, $24.95 paperback.

The Semiconductor Cross Reference
Book is a comprehensive guide to semi-
conductor replacement data. The engi-
neering staft of Howard W. Sams &
Company has assembled this cross refer-
ence to help you tind replacements or sub-
stitutions for more than 490,000 semi-
conductors. This Book is compiled from
manufacturers’ data and from the analy-
sis of consumer clectronics devices for
PHOTOFACT service data.

This Cross Reference is divided into
two sections:

« Section 1: Original Device Types.
This section lists device types in alphanu-
meric order by manufacturer’s part num-
ber. type number, or other identification.
Next to the part number is a replacement
code that you will use to look up replace-
ments in Section 2.

+ Section 2: Replacements. This section
provides substitutions and replacements
for the semiconductors that are listed in
Section |.

This guide lists part numbers from the
United States. Europe, and the Far East.
All magjor types of semiconductors are
covered:  bipolar  transistors.  FETs,
diodes. rectitiers, ICs, SCRs. LEDs, mod-
ules, and thermal devices. The book is
four cross references in one, showing
replacements from NTE, ECG, Radio
Shack, and TCE, with an up-to-date list
ot original equipment manufacturers.

Prompt Publications, Howard W. Sams &
Company. Indianapolis. IN. 46214

Troubleshooting and  Repairing
Compact Disc Players, By Homer L.
Davidson, TAB Books, 544 pages, 500
iltus., $24.95 paperback, $44.95 hard-
cover.

In this second edition of his guide
Troubleshooting and Repairing Compact
Dis¢ Players. Homer L. Davidson gives
practicing electronics technicians and stu-
dents at all levels the hands-on service
information they need to repair problems
in the latest CD player makes and models.

Starting with clear explanations of the
basic principles common to all CD play-
ers. Davidson then moves on to cover in

lustrated detail every circuit found in
these remarkable, but often problem-
prone machines. Readers learn how to
remove and replace defective laser heads;
troubleshoot and replace low-voltage
power supply circuits; repair servo sys-
tems; build aninfrared tester: use an oscil-
loscope to service signal circuits; locate
and replace defective slide, load, and disc
motors; and more. Schematic diagrams
from more than 11 CD player manutac-
turers are featured.

Davidson is one of the best known and
most respected names in electronic trou-
bleshooting and repair. He has more than
40 years of experience operating his own
successtul business and is the author of
more than two dozen books. Currently, he
is the TV Servicing Consultant for
Electronic Servicing and Technology.

TAB Books. McGraw-Hill, Inc.. Blue Ridge
Summit, PA 17294-0850

The Encyclopedia of FElectronic
Circuits, Volume 5, By Rudolf F. Graf
and William Sheets, TAB Books, 800
pages, 1000 illus., $34.95 paperback,
$60.00 hardcover.

The  Encvclopedia  of  Electronic
Circuits. Volume 5 gives electronics and
computer technicians, hobbyists. and stu-
dents at all levels access to more than
1,000 of the latest circuit designs. In this
fatest addition to their best-selling series
of circuit encyclopedias, Rudolt F. Grat
and William Sheets present an all-new
selection of designs from current litera-
ture and leading industry trade journals
from all over the world.

This volume covers in 135 chapters a
large variety of useful circuits. with hun-
dreds of diagrams and schematics for cir-
cuits used m alarm and sccurity systems,
oscilloscopes. audio amplifiers. comput-
ers, waveform generators, frequency
meters, entertainment electronics, music
systems, and many other applications.
Together with volumes | through I'V. more
than 5,000 modern electronic circuits re
featured from almost every known area
of electrorics available today.

Readers will also find a brief explana-
tion of cach circuit’s operation and a ref-
crence to applicable detailed articles. This
book features a cumulative index that cov-
ers all of the circuits included here and in

euach of the previous four volumes.

The author of more than 30 books, Graf
holds a degree in communications engi-
neering from Polytechnic Institute of
Brooklyn. Sheets is a consulting engineer
and has more than 30 years’ experichee
as a design engineer in communications.
He and Gral are the co-authors of other
publications as well.

TAB Books. McGraw-Hill. Inc.. Blue Ridge
Summit, PA 17294-0850

Interactive Television: A comprehen-
sive Guide for Multimedia Techn-
ologists, By Winston William Hodge,
McGraw-Hill, 256 pages, 300 illus.,
$39.95 hardcover.

Aimed at those who find themselves on
the front lines of the information highway,
this high-level guide ofters an insider’s
firsthand account of the concepts, design
approaches and technology requirements
for irteractive TV, advanced multimedia,
and Video on Demand (VOD) systems.

Winston Hodge examines cach of these
cmerging technologies in detail. covering
architectural standards, storage and com-
patibility requirements, image compres-
sion technologies. the cost consequences
of true vs. near VOD, switching and traf-
fic control management, user interfaces.
and what the tuture holds for this hot new
area of technology.

TAB Books. McGraw-Hill. Inc.. Blue Ridge
Summit, PA 17294-0850

McGraw-Hill Electronic Trouble-
shooting Handbook, John D. Lenk,
McGraw-Hill, 350 pages, 200 illus.,
$39.50 hardcover.

xperienced technicians and at-home
hobbyists alike will welcome John Lenk’s
latest handbook. This practical how-to
guide shows readers. in step-by-step fash-
ion, how to pinpoint component faults
and correct design flaws for virtually
every type of electronic circuit.

And, in user-friendy style, Lenk dehv-
ersawealthof specific troubleshooting tips
tfor popular consumer items such as TV
sets. VCRs. camcorders, and CD players.

This storchouse of information serves
as acomplement to Lenk’s McGraw-Hill
Eleetronic Testing Handbook (1993).

TAB Books. McGraw-Hill. Inc., Blue Ridge
Summit. PA 17294-0850
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Literature

The guide is entitled Complete Solu-
tions in Power Protection and Condition-
ing. It describes everything a user needs
to know when choosing uninterruptible
power systems for critical applications,
such as those tound in industrial. medical
and office environments. Application
notes. product selection guide, photos and
ordering information are provided in a
concise. easy-to-read format.

Circle (82) on Reply Card

Brochure describes solderless
breadboards and accessories
A new brochure describing 3M’s com-
plete line of soldertess, plug-in circuit-
building techinology is now available from
3M Electronic Specialty Markets (ESM).
The eight-page color brochure pro-
vides information about the Series 300
Breadboards system for the quick, sate
and easy design and testing of printed cir-
cuit boards. The literature includes prod-
uct descriptions. parts information. color
photos, and technical drawings of the
breadboards and the following acces-
sories: jumper wires, patch cords, probes,
tie-point blocks. and breadboard strips.
Circle (83) on Reply Card
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35GT68ONMI ...............3385
35GTO68ONX1 ... ... ... ....3383
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Solderless Breadboards
and :ccessories

Innovation

New test equipment and tools catalog

A 48-page supptementary catalog from
Contact East oftfers hundreds of new test
instruments and tools forengineers, man-
agers. technicians, and hobbyists. Fea-
tured are products trom brand-name man-
ufacturers tor testing, repairing, and as-
sembling electronic equipment. Product
highlights include new: DMMs and ac-
cessories. soldering 1ools, custom tool
kits, EPROM programmers, power sup-
plies. “create yourown tool kit.” ELF me-

Next Day Delivery, |
anywhere in the U.S.A.!

sl = )
TO ORDERA. CALL 1-800-225-5334 or FAX 1:800- 2288317

ters, reference books, breadboards, scope
meters, datacom tools and testers, adhe-
sives, measuring tools, precision hand
1ools. portable and bench top digital stor-
age scopes. Also included are the com-
pany’s lines of communication test equip-
ment, soldering/desoldering systems,
static protection products. ozone sife
cleaners, magnitiers, inspection equip-
ment, tool kits and tool bags, work-
benches, cases and more.
Circle (84) on Reply Card
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The Quad Antenna

Hams love antenna books
and this book is no excep-
tion. Written by world
renowned author Bob
Haviland, W4MB, The
Quad Antenna is the
authoritative  technical
book on the design, con-
struction, characteristics
and applications of Quad
Antennas. Discover how
to easily build a quad
antenna for your station that will help you fill your log-
book with rare DX that you have only dreamed about
before. Order No. QUAD..... $15.95

The QuadAm@nna

The Packet Radio Operator’s Manual

This book is written by CQ
columnist and Amateur
Radio Packet authority
Buck Rogers, K4ABT. An
all new introduction and
guide to packet operation,
it is the perfect single
source, whether you're an
advanced user or just
starting out. Learn about
packet radio without all
the technical jargon. Also
included are detailed hookups for dozens of
radio/packet controller/computer combinations,
making this book the definitive resource for the active
packet user Order No. PROM..... $15.95

The Packefiijadic
Operato -';r.‘.._ e

Ham Radio Horizons: The Book

Written by Peter O'Dell,
WB2D, this is a book about
ham radio that every
beginner can enjoy! If you
want to get in on the fun
and excitement of Amateur
Radio, Ham Radio Hori-
zons is the perfect way to
get started. HRH is full of
tips from expert hams in:
DXing, Contesting, Serv-
ing the Public, Ham Radio
in Space, Experimenting,
Digital Communications — you name it! This excit-
ing book is an excellent gift to a prospective ham or
for use in your club's licensing classes and library
Order No. BHOR..... $12.95

Ham Radio
OriZOoNS: The Book

The Vertical Antenna Handbook

Take advantage of the 20 years of research and prac-
tical experience of naval communications engineer
Capt. Paul H. Lee, USN(ret), N6PL. Learn the basic
theory, design, and practice of the vertical antenna.
Discover easy construction projects such as a four-
band DX vertical or a broadband array for 80 meters.
Ever wonder how to build a functional directive ver-
tical system? Paul Lee can get you started today!
Order No. VAH..... $9.95

1994 Amateur Radio Almanac
If you're like most hams,
you'll be fascinated by
the thousands of facts,
tables, graphs, maps,
and other information to
be uncovered in the CQ
1994 Amateur Radio
Almanac. CQ's Almanac
puts it all right at your fin-
gertips, providing a
resource that you'll refer
to over and over again.
This is one book you can't
be without!

Order No. BALM....$19.95

Get Started with CQ’s New Video Library! €58

Getting Started in Contesting
Whether you're a
newcomer to con-
testing or an ex-
perienced veter-
an, CQ's Getting
Started in Con-
testing is for you!
You'll get advice
and  operating
tips from some of contesting's most successful com-
petitors, including Ken Wolff, K1EA, Bick Newell,
AK1A, and CQ's own contest columnist, John Dorr
K1AR. Order our contest video and watch your
scores begin to climb! Order No. VCON....$19.95

Gefting Started in Contesting

Getting Started in Packet Radio

This videowillhep —r —
Gefting Started in Pocket Radic

de-mystify the ex
citing but some-
times confusing
world of packet
radio. Learn how
to get started us-
ing your computar
on the radio. In-
cluded are step-by-step instructions on making pack-
et contacts and using packet bulletin boards,
networks and satellites. Order No. VPAC.. $19.95

Gty St in PC &) $050 Irowt yOU Aow I3 1f U3 Ihe
recesary equoment ana 9@ 0n me o on Pacaes
o theary ... s Bew ras @ besh of how 10 do B

Getting Started in Ham Radio

This is a fast-
paced video intro-
duction to the fas-
cinating world of
ham radio. CQ's
experts show how
to select equp- L

mMent and anlen- | e e e et gon oy e pr s
nas; which bands

to use; how to use repeater stations for improved VHF
coverage; the importance of grounding and the
basics of soldering. How to get the most out of your
station, whether it's home-based, mobile or hand-
held. Order No. VHR .....§19.95

Gefting Started in Ham Radio

Getting Started in Amateur Satellites

Learn with this
video haw veter-
an operators set
up their satellite
stations. Find out
how to lecate and
track ham satel-
lites wih ease
Watch operators
access current satellites and contact far ranging
countries around the world. This video is filled with
easy to understand advice and tips that can't be
found auywhere else.  Order No. VSAT..... $19.95

Gething Started in Amateur Satellites

A necomes's gute Theugh S acalgEend, e hechnnass and
The K0 0 MR ComrmasucoRone

Getting Started in DXmg

‘m"’f

Top DXers share
their experience
with equipment,
antennas, operat-
ing skills, and
QSLing You'll see
hams work rare
DX around the
world. If you're
new to DXing, this video is for you! All this valuable
information may well give you the competitive edge
you need to master the exciting world of DXing
Order No. VDX..... $19.95
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Ham Radio Horizons: The Video

This inwoduction to Amateur
Radio is an excellent comple-
ment (o the Ham Radio
Horizons book. Enjoy seeing
all aspects of ham radio rang-
ing from what it takes (and
costs) to get started to how you
can get your ham license
Designed for the general pub-
lic, HRH is ideal for public
events, presentations to com-
munity groups and as an open-
ing to your club’'s licensing
courses! There's no better way to introduce some-
one to ham radio. Order No. VHOR.....$19.95

g ond diverse

world of ham radio!

For Fastest Service,
Order Toll Free 1-800-853-9797

Or FAX 516-681-2926 Also available at your local dealer!

YES! | want to learn from the experts.
Rush me my book(s)/video(s) right away!
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ORGANIZE AND PROTECT
YOUR COPIES OF

ES&T

Now there's an easy way to
organize and keep copies of
your favorite magazine readily
available for future reference.

Designed exclusively for
ES&T by Jesse Jones Indus-
tries, these custom-made titled
cases and binders provide the
luxury look that makes them
attractive additions to your
bookshelf, desk or any location
in your home or office.

Each binder/case is cov-
ered with durable leather like
material in red, title is hot-
stamped in gold.

Whether you choose cases
or binders, you'll have a stor-
age system that's durable and
well organized to help protect
your valuable copies from
damage.

Electronic Servicing & Technology
Jesse Jones Industries, Dept. EST
499 East Erie Avenue,
Philadelphia, PA 19134

Quantity Cases Binders
One $ 7.95 $ 9.95
Three $21.95 $27.95
Six $39.95 $52.95

Add S1 per case/binder postage and handling. Outside
USA $2.50 per case/binder. (U.S. funds only)

Please send:
cases, binders
Enclosed is $
Charge my: (Minimum $15)

AMEX Visa

Mastercard Diners Club
Card # Exp. Date
Signature
Print Name
Address

No P.O. Box Numbers

City/State/

Zip
PA Residents add 7% sales tax

Call TOLL FREE 7 days,
24 hours 1-800-825-6690

N ews (frompage 5)

the year lett room in dealer inventories,
and early inventory building for the
Christmas selling season is leading deal-
ers to stock up now. We're pleased with
this news because it confirms our predic-
tions tor a strong second half. Addition-
ally. it shows that retailers have good ex-
pectations for the tourth quarter. And it
shows that products are being well re-
ceived by a wide cross section of consum-
ers, because July is typically the Tull be-
fore the peak shipment months ol Sep-
tember through December.”

Strong sales in months which are typ-
icallyasmaller proportion ot annual ship-
ments is a positive indicator of retailer
and consumer confidence.

EIA’s Video Tracking Survey showed
that TV sales rose 12% in July, the fourth
successive month in which sales were up
atleast 10%. After starting the year slow-
ly, direct-view color TV sales are back on
record pace through the first seven
months of the year. posting a gain of 6%
over 1993 and un increase of 4% over the
previous seven-month record set in 1989.
Consumer awareness of home theater is
a primary reason that sales have surged.
A recent CEG survey of 2,000 US.
households revealed that 47% are aware
of the concept of home theater, up 5 per-
centage points from a similar survey con-
ducted in Decemberof 1992. CEG's Vid-
co Tracking Survey also confirms the

retail strength of the large screen market.
Through the first seven months, retail
sales of 25 inch and larger sets are up an
estimated 20%, and are accounting for al-
most 45% of the replacement sules market.

Unit sales of projection TVs grew 21%
in July, and were up 37% through the first
seven months of the year. Inierest in home
theater has also been a big reason that the
projection TV market has boomed in
1994, Projection TVs. once the domain
of smaller specialty video retailers. are
now available from a myriad of retailers
al attractive price points.

VCR sales rebounded from two conse-
cutive months of decline with arobust 8%
gain in July. leaving sales about on par
with the record pace of last year. Stereo
models were the big winners in July with
a volume of more than 300,000 units. up
13% from last year, and camcorders rose
3% in July, and were up 5% year to date.

Many consumers are looking at the en-
tire video market to explore products that
will bolster their home entertainment sys-
tems. “Retailer demand for video prod-
ucts hasn’'t wavered much during the
year. and | believe it reflects the con-
sumer’s tendency to look at upgrading
their existing video systems to include
another VCR player for the bedroom, a
larger screen TV, or other video products
to enhance their home entertainment sys-
tems,” concluded Clayton. L 4
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Test Your Electronics

Knowledge

Answers to the quiz (fiom page 47)

1. (186.000 Mi/Sec) x (0.0000001 Sec)
0.0186Mi
0.0186 Mi x 5280 Fu/Mi = 98.2 Ft

2. Voltmeter

3. A. Time gets later as you move 1o
the right. Note that the peak of waveform
A occurs before the peak of wavetorm B

4. Mixer. I you said converter your
answer 1s wrong.

3. B. Not correct. Class A amplitiers
have the lowest efticiency of all classes.

November 1994

6. D. Conductance is measured in
Siemens. In the past, it was the mho.

7. B. The watt-hour meter 1s used by
the power company to measure the ener-
gy used at your house.

.C

8

9.C.dB = 10 log 10/1
=10x 1

=10

10. Tt is not Watt's law. Itis Joule’s law.
Also. the power is not 0.036W. It is
0.06W.(P=Vx])



—— Classified

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

Discover are accepted for FAX or mail orders.

Phone: 516-681-2922

By-the word. $1.65 per word, per insertion, pre-paid Minimum charge is $35 per insertion. Initials and abbreviations coun: as full words. Indicate free category head-
ing (For Sale, Business Opportunities, Miscellaneous, Wanted). Blind ads (replies sent to ES&T for forwarding) are $40 additional. No agency discounts are allowed
for classified advertising by the word. Contact Linda Romanello at 516-681-2922 to place your classified ad (by-the-word). Mastercard, VISA, American Express and

Per column Inch (classified Display): $235 per column inch, per insertion, with frequency discounts available, 1™ minimum, billed at 1/4” increments after that 10"
maximum per ad. Blind ads are $40 addition. Reader Service Number $25 additional to cover processing and handling costs. (Free to 4-inch or larger ads.) For more
information regarding classified display advertlsing please call 516-681-2922. Optional color (determined by magazine) $150 additional per insertion.
Send your order, materials and payments to:
Electronic Servicing & Technology, 76 North Broadway, Hicksville, New York 11801
Attn: Linda Romanello

FAX: 516-681-2926

FOR SALE

FOR SALE

“*NewsFlash ... TROUBLESHOOTING TIME DOWN—PROFITS UP!!!**
Our NEW COMPUTERIZED TIP PROGRAM helps reduce your bench trou-
bleshooting time. Servicing today's electronic equipment is Time and Labor
intensive. The Fact is, if you can complete more repairs in a given time peri-
od, you will INCREASE your PROFITS. Repair that equipment FAST!!! The
COMPUTERIZED TIP PROGRAM contains over 15,000 VALUABLE, TIME
SAVING, MONEY MAKING TIPS!!! TVs, VCRs, CAMCORDERS & other
electronic equipment. PROFESSIONAL BOARD LEVEL REPAIRS. ADD
Your tips to the TIP PROGRAM!!! PRINT any tip. We are a Professional
Software Development Corporation associated with many Professional
Electronic Repair Service Centers throughout North America & Canada. We
produce only High Quality Software. Our clientele includes many repair facil-
ities, just like yours. Honest Respectable Businesses with Hardworking
QOwners & Technicians providing the best service they can to their customers.
Owners of our COMPUTERIZED TIP PROGRAM say this is the **BEST**
technical tip program on the market today. Want to hear it for yourself? Talk
to our customers and let them tell you how much they like our TIP PRCGRAM.
Pays for itself with 1 or 2 repairs. Works on ANY IBM compatible comput-
er INCLUDING Pentium, 486, 386, & older 286 & XT models. The Price?
Only $100.00!!! (for a limited time only) (High density disks). Prepaid orders
within the continental U.S.A. are shipped FREE. Call for: C.0O.D., Douvle den-
sity disks, & shipping outside continental U.S.A. **FREE** Demo. Have your
own tips? Ask about our TIP EXCHANGE policy with FREE Updates!!!
CALL NOW !t (516) 643-7740 HIGHER INTELLIGENCE SOFTWARE,
60 Farmington Lane, Melville, NY 11747.

*** “SERVICE TIPS" now has 16,068 Technical Tips on TVs, VCRs,
Camcorders, and other Electronic Equipment!! YES,youcan ADD YOUR
OWN TIPS, REVISE or PRINT any SERVICE TIP in the program. SER-
VICE TIPS HAS NO HIDDEN COSTS!! IT ORGANIZES 16,068 CURRENT
SERVICE TIPS IN ALPHABETICAL ORDER BY Brand, Model/Chassis &
Symptom each tip contains 3 lines for Symptom and 8lines with Concise
Solutions, Part Numbers, Values & Locations. Created by 2 CET's with
over 20 YEARS experience in there own SERVICE CENTER's and a full-
time computer programmer, IT'S AN INDISPENSABLE TOOL FOR ANY
SERVICE CENTER. Members of electronics associations such as NESDA-
NYS,NESDA, METSDA, TESA-LIas well as technicians across the coun-
try are using this program and confirm there is no better program available
today.****You receive 16,068 TECHNICAL TIPS from technicians like
yourself FOR $129.95**** Demo Disk & Quarterly Updates are Available.
CALL 1-800-621-TIPS (621-8477) (from US & Canada) or Write ELEC-
TRONIC SOFTWARE DEVELOPERS. Inc. 826 So. Main Street, South
Farmingdale NY 11735.

TESTEQUIPMENT BOUGHT & SOLD: OSCILLOSCOPES, ETC. 1-408-738-
4206. FAX 1-408-736-6946.

VHS-VCR Repair Solution Sets | - IX. Each contains 150 symptoms and
cures, cross reference chan, free assistance, $19.95 each, all nine $49.95.
Visa/MC. Eagle Electronics, 52053 Locks Lane, Granger, IN 46530.

SENCORE SC61, EXCELLENT condition w/probes & manual, calibrated
$1095. VAG2A with VC63 calibrated w/90 Day Warranty from Sencore $1695.
Philips PM3216 35MHz scope with TV Trigger $250. Call TEST EQUIPMENT
SALES (603) 434-2544.

SERVICE DATA & HARD TO FIND PARTS previously-owned SAMs,
manufacturers data, books, FREE catalog. AG Tannenbaum, Bex 110, E.
Rockaway. NY 11518. 516-887-0057, Fax 516-599-6523.

HELLO! WE ARE NOT COMPUTER SOFTWARE SALESMEN. WE ARE
ELECTRONIC REPAIR TECHNIC/ANS REPAIRING THE PRODUCTS YOU
ARE SEEING IN YOUR SERVICE CENTER TODAY. Qur program is one of
stability as well as quality. Unlike our competitors, we do not have to lower our
price because of poor sales and customer dissatisfaction. We are here to stay!
We don't need a "going out of business,” "last ditch” price for our valuable ongo-
ing program. REPAIRING AND T=CH-TIPS IS OUR FULL-TIME PROFES-
SIONAL BUSINESS. We were the first nation-wide Tech-Tip program and we
will be the last Tech-Tip program you will ever need. If you are a good busi-
nessman and technician, you know good support tools are not cheap.
Remember, you cannot blame anyone else but yourself, if you expect wonders
from a cheap program. Doctors Do It! Airlines Do It! Lawyers Do It! TV/VCR
TECHNICIANS SHOULD DO IT! in any profession, knowledge coupled with
the ability to quickly access case or service history "PAYS BIG." A Doctor's
ability to diagnose quickly and confidently is largely attributed to use of and
access to, data and information of previously diagnosed symptoms. Lawyers
can predict the outcome of their present case by using prior case histories
exhibiting similar symptoms. A productive TV/VCR technician will not rely on
memory alone to diagnose symptems and part numbers. Instead, they will call
upon past case histories, which will enable the smart servicer to avoid the cost-
ly mistakes of mis-diagnosed part orders and loss of extremely valuable time

UNLIKE OTHER PROGRAMS, OUR TECH-TIPS ARE NOT UNVERIFIED
MAIL-INS. WE KEEP CUR PROGRAM BASE QUANTITY AT 12,000
REPAIRS. Old repairs are removed and replaced daily with 2,000 new repairs
through each 8 month update period. THIS ASSURES YOU OF HAVING THE
REPAIRS OCCURRING TODAY, AND NOT SOME UNBELIEVABLE QUAN-
TITY OF, FOREVER GONE, NON-PROFITABLE REPAIRS OTHER TECH-
TIP PROGRAMS MAY OFFER ON A ONE SHOT DEAL. From the original
world-wide Tech-Tip program cames 3 million dollars worth of actual solld
repairs, 1987 THROUGH JUNE OF 1994. Whether you are computerized or
not, our Tech-Tip program provides the most current, comprehensive published
paper format that there is today. You may also wish to choose our Tech-Tip
computer program, licensed world wide under (PARADOX) by the Boreland
International Co. We're not fooling around and neither should you. REMEM-
BER, IT'S NOT THE QUANTITY OF TIPS BUT THE CONSTANT UPDATE
QUALITY OF PART NUMBERS AND SOLUTIONS THAT MAKES THE DIF-
FERENCE. Our initial 12,000 Tech-Tips cover VCR-VCP-TV/VCR Combo CD
LD-FAX Camcorder-VHS/SVH/C/8MM-Stereo-Monitors-Amps Projection Front
and Rear Microwave-Satellite. Gategory is easily cross-referenced first by
Model, Chassis or FCC ID Number and printed or simply scanned by Make and
Category. Unlike other programs. we provide OEM part numbers and substi-
tutes. OUR ON-GOING PROGRAM IS ACTUAL DAY-TO-DAY REPAIRS
WRITTEN ON THE BENCH BY TECHNICIANS FOR TECHNICIANS. ALSO,
YOU MAY ADD YOUR OWN TI®S TO OUR COMPUTER PROGRAM. ALL
OF OUR SUBSCRIBERS HAVE RECEIVED THIS NEW FEATURE AT NO
COST! No need for you to spend time updating your database or paper binders.
We send you a complete revised program at each update. Outside technicians
and students love the portability and say it is a must in the field where time is
very critical. As an added Extra, WE PROVIDE AN EXPANDING FCC ID
CROSS-REFERENCE LIST WHICH SAVES THE EXPENSE OF PURCHAS-
ING SERYICE MANUALS YOU MAY ALREADY HAVE AND DON'T KNOW
IT. This program is produced by Ed Erickson, technician and owner of TV-Man
Sales & Service, Inc., member of NESDA, and president of the Professional
Electronics Association of South Florida. OUR PROGRAM START-UP FEE
FOR THE PAST 3 YEARS HAS BEEN $350.00 AND FOR A GOOD REASON.
OUR ON-GOING PROGRAM REALLY WORKS. THEREIS A30 DAY MONEY
BACK GUARANTEE ON OUR COMPUTER PROGRAM. We accept M/C, Visa
Amex & Discover, Co. checks, Purchase Orders, or C.0.D., no shipping fees,
with the exception of our overnight fee of $20.00. The phone call is “FREE"
and so is the disk or paper sample demonstration. CALL (800) 474-3588 or
Write TV-MAN (TECH-TIPS), 7040 W. PALMETTO PK. RD. #2-112, Boca
Raton, FL 33433.
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FOR SALE

>> > > > > > > > 15,000+ TIPS Only $100.00 > > > > > > > >
** ** * * THE COMPUTERIZED TIP PROGRAM * * * * =+ *
That's It. Plain & simple. If you're paying more than $100.00 for a TIP pro-
gram, your paying too much!!! PROFESSIONAL BOARD LEVEL
REPAIRS. FREE Demo. FREE Update policy. Send payment with your
order & shipping is also FREE!"! (within the continental U.S.A\) Call
(516) 643-7740. HIGHER INTELLIGENCE SOFTWARE, 60 Farmington
Lane, Melville, NY 11747,

FOR SALE

>>>>>>>> > 15,000+ TIPS Only $100.00 > > > > > > > >
¢+ * ** * THE COMPUTERIZED TIP PROGRAM * * * * * *
That's It. Plain & simple. If you're paying more than $100.00 for a TIP pro-
gram, your paying too much!!! PROFESSIONAL BOARD LEVEL
REPAIRS. FREE Demo. FREE Update policy. Send payment with your
order & shipping is also FREE!!! (within the continental U.S.A)) Call
(516) 643-7740. HIGHER INTELLIGENCE SOFTWARE, 60 Farmington
Lane, Melville, NY 11747.

FOR THOSE SERVICERS WHO ARE NOT COMPUTERIZED ELECTRONIC
SOFTWARE DEVELOPERS NOW HAS AVAILABLE FIVE Individual Editions
of SERVICE TIPS in Laser Book Form. Each individual book contains easy to
read cures for those “extremely tough repairs” on COLOR TVs & VCRs saving
hours of troubleshooting time. The ZENITH Module Repair Book has 248 cures
for Modules 9-124 thru A-9740 for $29.95, EMERSON has 351 tips for $24.95,
GOLDSTAR has 334 tips for $24.95, NEC has 164 tips for $19.95 &
SANYO/FISHER has 455 tips for $29.95. ORDER ANYONE OR
ALL 5 EDITIONS FOR $75.00 (a $54.75 SAVINGS). MAIL CHECK OR
MONEY ORDER TO: ELECTRONIC SOFTWARE DEVELOPERS, INC.
826 So. Main St., South Farmingdale, NY 11735,

L I S

FREE ZENITH CURES * * * * & = = * & » ¢
Earn $8$ Repair Zenith TV modules found in over 1000 models, 1983-1993.
Symcure manual shows you how. $89.95 or send SASE for FREE samples.
ZMEX, 807 Queen Palm Lane, Sarasota, FL 34243.

REDUCED 85%. Diehl Mark 1l $69, Diehl Mark V Horizontal circuit tester
$179. New. Conductive coating for remote controf keypads $9.99 ppd. WEEC,
2411 Nob Hill Road, Madison, Wi 53713. 608-238-4629, 608-233-9741.

TV CASE HISTORIES: Booklet with 2,150+ histories. Satisfaction assured.
Only $45 (plus $2.90 for 2-day priority). Mike's Repair Service, P.O. Box
217, Aberdeen Proving Ground, MD 21005. Same mailing address 30 years.
Send SASE for sampies. 410-272-4984, 11am-9pm.

SENCORE SC3100 one-year old. Manual and Leads. Used VERY little.
$3000.00. Call Riley Electronics 901-986-0100.

Sencore VC93 all format VCR Analyzer $1,995. Also, B&K Model 1249A
NTSC Video Generator $325. ltems purchased new, with all manuals and
accessories—low-hours use, excellent condition. Call Dan at 609-927-6541

CRYSTALS: RADIO AND MICROPROCESSOR, low price, fast delivery, all
brands reptacements, prototype, production runs. Velco Electronics 716-
924-2073, fax 716-924-3136 MC/VISA.

SCHOOLS & EDUCATION

Electronic Technology Institute Where the classroom is a hands-on lab!
9 Month course prepares you for your lifetime career as an Eiectronic
Technician.5 students per class. 702-435-5610 Las Vegas, Nevada

BUSINESS OPPORTUNITIES

TV/VCR REPAIR 15 Yrs. reputation, only shop in town, beautiful Ketchikan
in S.E. Alaska. EVERYTHING for $40K. 907-225-2350.

——=Readers’ Exchange:

Readers” Exchange has been reinstated as a free service.
The following restrictions apply to Readers” Exchange:

Readers” Exchange.

+ All submissions must be typed or printed clearly!
Send your Readers® Exchange submissions to:

Readers® Exchange

+ Only individual readers may use Readers” Exchange. and items must be restricted to those that are
ordinarily associated with consumer electronics as a business or hobby. It you're in business to sell the
item(s) you wanl to otfer tor sale, the appropriate place tor your message is in a paid advertisement, not

» Readers” Exchange items must be restricted 10 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).

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

Information on Sears 562.53221250 beta VCR . oron
any beta VCR. Need reassembly information tor
Quiasar GC 143 or UP1775E color TV/monitor. Also.
if anyone has a wiring diagram on a FX-80 Epson
printer. Contact: Dan’s TV (316) 665-5901 ., or 316
East Ave.. E. Huichinson. KS 67501

Horiz. Stal. Sony # 1-230-212-11 for Model
KV2680R. Zenith upper drum Assy. #835-163
Asti-325 tor VR-1805. Sams # 189-7. Comtact
Joln's  Repair  Service. 142 lackson Si..
Philadelphia. PA 19148 (215) 389-1147.

Service manual. original or copy. of Technics cas-
sette deck Model RSM234X. Contuct Scou

WANTED

Will pay $2.000+ for any 1939-1942 ielevisions.

Tannenbaum. 4 Jarvis Ci., Erial, NI 08081. (609)
627-3606.

STD 580 wansistor. Contact: Bob Green. RR1
Ridgetown, Ontario NOP 2C0 Canada.

Tektronix-545 oscilloscope in as-is. non-working
condition. Contuct: Greg Hingle. Ri. 2. Box 584,

Will provide models numbers and descriptions on
request. Will pay $500+ for good 9AP4 and 12AP4
picture tubes. Contact: leffl.endaro. 1107 Logan Si..
Noblesvilie, IN 46060. (317) 773-3969.

VCR service manual for Goldstar GHV-42 FM.
Will purchase or copy and return. Contact: Rt
Wood. 1422 Fawcett Ave., White Ouk, I’A 15131.

(412) 672-0079.
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Port Sulphur. LA 70083. (504) 564-2517

Sams TV phototacts. Send list and price. Contact.
James Shoults, 535 12th St. W.. Grafton ND 58237.



Sony 25 inch TV Model KV2680R horizontal stat
#1-230-212-11. Also. Zenith VCR VR 1805 video
heads #835-163. Used in working order, O.K.
Contact: lohn Repair Services. 142 dackson St..
Philadelphia. PA 19148.(215) 389-1147.

I’hone number of a tech support BBS (national), if
any. Will pay $10.00 tor owner’s manual or photo
copy for IBM printer #5152 (53152002). $10.00 for
copy. Service manual Yaesu FT-23R, 2 meter FM
walkie talkie. Contact: Augusune’s TV & Radio
Service 3129 Earl St.. Landerdale. PA 19605 .(610)
929-8850.

Power output module. part no. 1--2656 (stutted
board-good used. OK), for Sansui model No.
9090DB sterco receiver. no longer available trom
manutacwrer. Conmtact: William M. Suliy. 309
Terrace Ave., #12. West lHaven. CT 06516. (203)
934-0446.

Schematic or service literature for Sony stand-ulone
television tuner Model #VTX-1000R. Call or Fax.
Gunnison Electronic Repair ar (303) 641-1669: or
write 1o P.0. Box 344, Gunnison, CO 81230. Will
pay.

Service manual and wiring wanted for VHS JIVC HR
71000. Sears 564-530-70350. Lloyds Color TV
Model  L520-chl0IB. Contuct: E. Cardona.
Apemimox G33. Puerto. Nuevo. Puerio. Rico 00920).

A Conar Model 320 regulated power supply. Also.
would like to obtain a0 Ramsey COM 3 communca-
tions service monitor made by Ramsey Electronics.
Contact: Sea & Shore Electronics Service. 1045
Heavenridge  Esvexville MI148732.(517)893-1354

Will buy or copy and return service manuals and/or
schematics for an RCA scope Model WO-9IC, a
Hickok Video Universal Generator Model 650C
and a Panasonic PV6600O (PV-6000/PV-AG00,).
Comact: WA Callioun, RT. 5 Box 331. Colquitt.
GA 31737-9089.

Knight KG-688 audio generator, 83Y 135 signal
tracer w/probe., Knight KG-687 sweep generator,
B&K 415 generator with manuals, and Sencore
MU 50 tube tester. Contact: Charles T Huh, 229
Melmore St.. Tiffin. Ol 44883 (419) 448-0007.

Schematic for a Magnavox TV chassis 26C809
Model RG4549 AKO2. Contact: Robby Robensin,
4662 Esther St.. San Diego. CA92115-3834 (619)
583-2377.

Vertical Qutput Transtormer (T202). Zenith PN 95-
3072 & VDR (R289), Zenith PN 63-5472 tor a
Zenith TV Chassis 25DCS6. new or used. Contact:
Rob Manthev, 8136 Hwy. 19 Blvd.. Cannon Falls.
MN 53009, (507) 263-541/5.

Willing to pay for schematic or copy of 1976
Sylvania Model No. C3855 W TV set. Conract:
Merrill Lonnen, 6206 Thonotosasso Rd., Plani City,
Il 33565, (813) 986-6383.

Sharp TV yoke #KYS-60159. Fisher loading motor
assembly  143-0-3404-03700.  schematic  for
Magnavox TV 13C202. Contuct: Ed Herbert, 410
N. 3rd.. Minersville, PA 17954

Mitsubishi Flyback-part # 334P13201. Contacr:
VICR Electronics, 970 Lost Dutchman Pl., Tucson,
AZ 85737, (602)797-1720.

Complete chassis and boards for Heathkit model
GR 900 or similar color TV Need not to be opera-
tional. butusable condition. Contact: Bruce Hudler.
1398 Rainbow Dr.. Pasadena, NMD 21122, (410)
360-8/63.

CRT tester and sestorer. Also Heath analog/digital
microprocessor trainer. Contact: Bob Snow. clo
VCR Repair Service, 6 Anglin Crescent, St. loln.
Canada. E2K 3R3.(506) 652-3146.

Flyhack for Ward TV Model Gen. 12394, marked
FBI81IK. Unitis no longer available. Contact: John
Baliman. 6054 W. Wellingron. Chicago. Il. 60634.
(312)237-3070.

Hitachi VT-3A portable VCR tor parts. Call w/price
and condition. Contact: Gary. (715) 635-6205.

24-PIN IC. A/D> converter. part no. 20-786 (may he
Motorola 7846) for Sabtronics digital multimeter
Model 2010A. Contact: Lewis Cook. 10466 SE
149ch St.. Summerfield. FL 34491

Service literatare. schematic. parts hist for u
Westinghouse Model H326C7 am/fm tube 1ype
radio: chassis no. E4921 1. Any help will be appre-
ciated. Contact: David W. Splinter. Box 8.
Dickeyville. WE 53808. (608) 568-7222.

New or good used AY-3-81121C. made late 70s by
General Instruments. Any info. (catalog pages,
owner’s manual and/or service intfo.} on Spectro
Acoustics Model 220R FM wner. Contact: Dave's
Electronics. PO Box 151, Poway. CA 92074-0151

Used Sencore VA-62 in working condition to
replace fire damaged unit. Quote your price.
Contact: Max. 4060 Peachirce Rd. N.E. #1147,
Atlama. GA 30319.

Fisher VCR loading motor assembly #143-0-3404-
03700, Sharp plug-in yohe #KYS-60159. schematic
tor Magnovox TV chassis 13C202. Contact: Ed
Herbert. 310 N. Third St.. Minersville. PA 17954,

Information on Conn organ parts. Need adjustable
inductor. Conn part S7013-2R. Contact: Lando K.
Mover. Box 38. Bedminster. PA 189]11).

Model 1502 analog signature tester made by Jim
Clinton dba Information Devices. Inc. in any con-
dition. Also. Sencore LC102 capacitor analyzer.
Contact: leffrey. (203) 529-3700 (davs).

Sams or other citizens band radio service manuals.
Please send a list of which ones you have and the
price. Contact: Jordan Hillrich, 732 Queen St..
Regina, Sask, Canada S4T 4A3.

Will buy/copy service manual for Quadraflex 777
receiver amp. Pacitic Standard store brand by CBS.
Contuct: Jon L. Batters. S110 Riverbanks Rd..
Grams Puss, OR 97527.

B&K 747.520. schematic diagrams for TVs car
audio stercos. VCRs. camcorders. B&K 530, B&K
T045A, Leg 400, B&K 1050, PRST. Contact. lan.
(704) 743-2031, 2810.

Schematic and parts list or service manual for a
Sansui audio amp. Model # A1200P. Contact: Bill
Wells. 1727 A. East Holly St.. Goldshoro. NC,
27530.(919)734-6692 collect.

FOR SALE

Sams PE #81 to #1997. Some missing. 62 various
TSM-MHLE-TR-AR books. Also. Sams Pk #935 10
#1265, Also. several missing. Make ofter. Jim
Doggett RRI. Box 23. Ames, IAS0010.(515) 232-
H34.

Microfiche reader—300 Sams  1564-2478—4
drawer file cabinet of up to date VCR service man-
uals. Small covered file of VCR service on
Microtiche. Call David Lehmann. (417) 924-3350
anvtime. Asking $1200.00 for all-—any reasonable
offer accepted.

Brand new, never used Sencore SC3080) scope,
$1800.00 FOB Denver, CO 303-536-4444

B&K 480 CRT Tester. Like new. $550.00. May sell
withthe business. Contact 1919 Lincoln Bl. Venice.
Los Angeles. CA 90291, 310-578-2040).

One Panasonic capstan stator part # VEMS0157
($20.0(0). one Sony tlyback part # 1-439-372-13 for
KV27. GS-7000. ADM-21B ($40.00). Coniaci:
Mike Choate Gadger Repair. 1800 N. Mavs, #105.
Round Rock, TX 78664.512-255-7931

Sencore scope. SCOI (like new) with manual,
probes.cables. original carton. $1.395.00 plus UPS.
Call Mujor. 913-467-843 1 or 913-467-3921

Sencore transistortestermode! TF161 and B&KK TV
analyst model 1076 above with all manuals and test
leads both lor $165.00. Contuct Daniel Seidler.
3721 W. 80 St.. Chicago. 11. 60652, 312-284-822 1.

Over 5000 new tubes in boxes. Giveaway prices.
Object: to get rid of them all. 25¢ 1o $1.50. SASE
tor list. Contact Rober Nelson. 1458 N. Blackfoor,
Lake Havasu Citv, AZ 86406.

Jackson oscitloscope (CR03). Hickok signal gener-
ator (615). Rem cathode recovery unit CRT check-
er. Contact Ann Bichanich (lavs), 1512 W Lake St..
Chisholmn. MN 55719 218-254-4421

B&K 2120 20MHz dual-trace oscilloscope for sale
for $200.00 with one probe. Also. TEK 561,
$100.00 and scope cart tor TEK 561 for $75.00.
Contart Leo Lafuver. 19501 E. Admiral Space #5.
Catoosa, OK 74015.

B&K model 820 with charger capacitor 1ester,
$150.00: Sencore TF 40 transistor tester. $75.00;
Sencare M4150 T4BE checker. $295.00. For a list
ol other equipment. SASE (legal size) to Fred
Ingersoll. 6845 Lathers. Garden City. MI 48135.

TV/VCR test equipment (RCA, B&K. Tentel, eic.);
Sams Photofacts through 2676 (1 100-2676 in file
cabinets), $9.500.00; brand name electronic repair
parts-service data library free with purchase. Send
SASE for complete list to R.V. Alaniz, 307 S.
Maiden Ln., Tecumseh, M1 49286.

Heathkit RLC Bridge, model # 1B-5281, $35.00;
Tentel model # T-2 tape tension gage, $40.00; video
head tester, $25.00. All with manuals. Contact
Gerald, 919-745-4493.

Lectroteck TO-5S scope, $150.00; RCA WO-33A
(incl. probes), $125.00. TF-26 Cricket. $125.00. All
inworking condition with manuals. Contact Harold
ar 216-297-1491.
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Eico model 239 solid-siate FET-TVM battery oper-
ated meter complete with test leads. RF probe and
service manual. Seldom used. in very good condi-
tion. $65.00 plus shipping. Contact T.T. Walton.
3403 Crestmont Dr., Midlund, TX 79707 .

Sencore VA62.LC75. VC63. NT64. BK20B. L.cader
LC2006 and LMVI8I1. Hitachi V665, and Heathkit
IM 2410. All tor $4500.00 or best otter. Will sell sep-
arate. Contact: Anita Fugiel 55 E.227th Pl..Chicago
Heighis, IL 60411, 708-758-7530.

Sencore SC3080 scope/waveform analyzer. Ver
low use—beautitul condition. All  manuals,
probes. etc. for $1.695.00 or best offer. Cull Scorr.
707-961-1091 .

Leader dual-trace 10MHz oscilloscope for $250.00,
B&K 1077 television anatyst for $200.00. B&K 415
sweep/marker generator for $200.00. All original
hoxes and excellent condition. Contact fohn ar 201 -
432-7635

RCA fuctory service manuals (1955-1970). All three
tor $15.00: RCA TV troubleshooting Pict-O-Guide.
vol. I and 2 (1949). both tor $5.00; TAB Books TV
service manuals (ditferent brand names). $3.00 each
or all 13 for $30.00; Electronic Technician Maga-
zines (1965 10 1976). all for $15.00: and new filter
capacitors 125puF, 350Vdc. $4.00 each. All prices
plus shipping. Conract dohn, 247 Valley Circle,
Charleroi, PA 15022, 412-483-3072

Textbhooks. service manuals, parts. tubes—90%+
oft” hist price. Send two 29¢ stamps. Contact: M
Seligsohn, 1455-551h St., Brookiyn, NY 11219.

SAVE

TIME

For fast, accurate service,
please remove the peel
off label used to address
your magazine, and
attach it to the Reader
Service Card, the Address
Change Card or to any
correspondence you
send us regarding your
subscription.

Mail All
Correspondence To:
Electronic Servicing &

Technology
76 North Broadway
Hicksville, NY 11801

Sencore VC63 VCR 1ester. cable. manual, $150.00
+ shipping. Diehl Mark 111 HLV. scanner. includes
manual. $90.00 + shipping. Contact Wieland
TV/VCR, 237 Talbot Dr.. Bedtord, OH 44146,
(216) 232-8653.

Sencore CR70 CRT analyzer/resiorer. $700.00,
Leader 1.VS-58508 NTSC vectorscope. $900.00,
Leader LDC-823S digital counter $250.00. All for
$1.750.00. Mint condition. Contuact Showtime
Video. Service Department, 21 Essex Way, Essex
et VT 05452

Sencore VC93 all format video analyzer in mint
condition with all cables. etc. Still in original box.
New $2.995.00. asking $2,500.00. Contact Mark ar
318-448-0204 or 318-445-8062.

Sencore PRS7, SC60.SG165.SC61. with cables. All
in good condition. little use. Best ofter. Conract Pat
Montague, 707-545-1195, 422 Wilson St., Santa
Rosa, CA 95401

Sencore VA62A video analyzer. boxed and all leads
$2.500.00: Sencore VC93 VCR analyzer. same.
$2.000.00. Contact Kevin Westerhaus ar 316-672
3350 or 316-672-6722

Tektronix oscilloscope 100MIz. Maodel 465. Real
nice condition. $575.00 Sencore SC-61 analyzer.
very cared for. $1500.00. Both test sets have man-
uals and probes. Contact: Bob Snow, clo VE'R
Repuir Service.6 Anglin Crescent. St..lohn, Cunadu
E2K 3R3.(506) 652-3146.

Iickok signal generator 615, Hickok color bar gen-
cerator 246. Contact: Ann B. (Javs), 15'/2 W. Lake
St.. Chisholm, MN 55719

Huntron Tracker 2000, $900.00: Wilson MWX-
1000MR MFM/RLL hard drive tester, $500.00.
Contact: (703) 777-9280.

Viz WA-504B/44D Sine/Sy. wave audio generator
(new) $129.00. Contact: John's Repair Service.,
142 lackson Si.. Philadelphia, PA 19148, (215)
389-1147.

Pico horizon to horizon dish mount, new. Model
HHMT. Manufactured by Pico. $100.00. Bob
Nelson (602) 453-7972.

Sencore CR70 pix tube checker B&K 1251 NTSC
color generator.. B&K 465 CRT tester. Best ofters.
Contuct: Bob Green, RR1I Ridgetown, Ontario NOP
2C0 Canada.

Ourof Business. Send SASE for shop test equiment
list. schematics. parts, tubes, fixtures and merchan-
dise. Contact: Electronics. PO Box 2405, Apros. CA
95001-2405

TEK Scope 7904. SOONTHz main trame with two
7A26. one 7B53A. one 7B92, $900.00; one HP
1725. 250MH/ with multimeter, $900.00. Conraci:
Andy, (914) 236-4773.

Sencore SC61  w/probes and  shipping  box.
1.250.00; Sencore VA62 w/probes and shipping
box. includes VC63 and NT64. $1.250.00; B&K
5208 transistor tester. $125.00. Conract: Ted
Franco, Elecrronics, NW. 18008-441h Ave. W.
Lvinwood, WA 98037, (206) 778-9008. or Fux
206) 771-5812.
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Sencore SC3100 auto tracker scope. Sencore VG91
universal video generator, Sencore LC101 Z-meter
with SCR and TRIAC test accessory. All in excel-
lent condition. Contact: (612) 845-2522, preferably
after 6 p.m

New radio/TV tubes-Thordarson Y-88-Y-141
yokes $10.00 each: Thordarson tlyback
268-$10.00: new Sony paris/price varies/Sencore
SS137 TV sweep analyzer new condition: Sencore
PS-148 5-inch scope w/probes, $200.00 each plus
shipping and handling. Contact: (716) 434-7395 or
M. Wiedenbeck. 7773 Akron Rd.. Lockport. NY
14094,

Systron Donner Model 1037-62. neon display. 3Ghz
frequency counter: Leader LBOSO0S dual race oscil
loscope. both working condition. best offer. Contact:
Andre Matos. (908) 290-7486 (after Spm).

Tektronix CMC250 2C11 8 digit 1.3GHz frequency
counter. $350.00. also B&K precision 1249ANTSC
video generator with R.G.B.. $300.00. New condi-
tion with original box and manual. Contact: Bruce
(516) 437-2277

Sencore VC-93. $1.800.00; LC 101, $1.000.00:
Super Cricket TF46. $325.00. Contact: Barreut
Sylview. Lancaster. CA (805) 943-7238.

Sencore TF26 transistor-FET tester. $65.00: CG25
color bar generator, $30.00. Both in good condition
with manuals. $85.00 for both. Contact: Dennis,
(603) 641-5793.

Text books. service manuals. parts. tubes-90% + of f
list price. Send two 29¢ stamps. Contact: M
Seligsohn, 1455-55th St., Brooklyn. NY 11219.

Old Electronic Magazines. 1960s-1970s-1980s
1990s. Sams Phototuct sets. Mostly older sets. New
receiving tubes inoriginal boxes. If interested. make
offer. Contact: Elmer J. Alderman. 135-1 Theatre
Rd.. Madison. NC 27025.

Sencore VC93 VCR analyzer. $1.995.00: ST66
stereo TV analyzer $300.00 TVA92 TV video ana-
lyzer + VG91 video gencrator. $3,995.(X). Contact:
(616) 383-2641 (leave message).

Heath power transtormer 54-45, Nos. Also. swap
Ileath SG-8 kit tor recording head Bell & Howell
#188-37. or Brush #BKI09U or equivalent.
Conuct: Harold Lejuez, 46-16 160S1.. Flushing NY
11358.(718)463-4110.

Sencore SC-61 dual trace wave analyzer in excel
lent condition w/all probes and manual. Will sell for
$1.500.00.  Also, Sencore/IBM  Electronic
Management Software comiplete with all revisions
and latest upgrade multi-user version. Original cost
$3.500. will sell for $1,500/obo. Conracr: Marge.
(409) 935-3321

Sencore VC93 VCR unalyzer with test tapes. test
leads. manuals. and a PR-57 Powerite. Both 2 years
old and in new conditon. $2.300 for both plus UPS
charges—$3.700 when new. Contucr: Andy's
Electronics, PO Box 21, Millville. PA 17846.

Jackson dynamic be tester model # 648- 1 T. excel-
lent condition, $350.00. Also. Photofact auto series
volumes 17-340. $250.00. Conract Ed a1 515-672-
1515 berween 6 and 10pm CST.
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""Sperry Tech's
Pricing Guide"

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

that apply to Hi-Tech pro-
ducts. .a formula that
guarantees SUCCESS!

" Call Toll Free for details
1-800-228-4338

Circle (32) on Reply Card

TUBES-TUBES -TUBES
World’s Largest Range

Over 2,000 Types, Domestic & Foreign

UP T0 85% OFF ;.7

International Components Corporation
TollFree 800-645-9154 *N.Y. State 516-293-1500
105 Maxess Road. Melville, New York 11747

Circle (24) on Reply Card

NEW AUTO RADIO VIBRATORS PLUS.
6/12 VOLT POWER INVERTERS, FM CONVERTERS,
TRANSFORMERS, DIAL GLASS, MORE!

If you're repairing older car radios...YOU NEED OUR

FREE CATALOG!

ANTIQUE AUTOMOBILE RADIO
PO BOX 892, CRYSTAL BEACH , FL 34681
1{800) WE FIX AM or FAX (813)789-0283

ELECTRONIC
s ELECTRONIC

SALES OFFICE
PHONE

(516) 681-2922

FAX
(516) 681-2926

Circle (19) on Reply Card

To Order Back
Issues

Send $3.50 Per Issue

(Check, Money Order, Mastercard,
VISA, Discover and AMEX).

Send All
Correspondence To:

CQ Communications
76 North Broadway
Hicksville, NY 11801
Or Call
516-681-2922
FAX 516-681-2926

ORDER YOUR
BACK ISSUES
TODAY!
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AlLLABAMA

CARMICHAEL ELECTRONICS INC
DOTHAN AL « 800-633-091 |
ARIZONA

ARIZONA WHOLESALLE SUl PLY CO
I'IIO] NIX AZ ¢ 800-877-07
CALIFORNIA

ANDREWS ELECTRONICS INC

SANTA CLARITA CA « 800-289-03(0)
ARDCO ELECTRONICS SUPPLY

SAN FRANCISCO CA « 800-652- 1023

CHUCK TTURLEY'S ELECTRONICS INC
SACRAMENTO CA « 800-635- 10011
INLAND ELECTRONIC SUIPPLIERS
THGHEANDS CA « 800-833-9254
INLAND ELECTRONICS SUPPLIERS
MODESTO CA\ « 800-092-5788

INI. ANDY ELECTRONICS SUPPLIERS

N JOSE CA » 8(0-262-1130

JA( K CARBUCKLE CO

BAKERSFIELD €\ o 805-325-3816

JACK € ARBUCKLE CO

FRESNO CA « 200-261-0554

MARTIN DISTRIBUTING CO

HUNTINGTON PARK CA » 81X)-660-8771
FLORIDA

C&S ELFECTRONIC SUPPLY CO.

ORLANDO FI 8(0-321-6993

DOW ELECTRONICS INC

JACKSONVILLE FL « 800-627-2870

DOW FELECTRONICS INC

ORLANDO FI,  8(X)-627-2050

DOW ELECTRONICS 1N (

TANPA FL e 800-627-200%)
FOURARERS ELECTRONICS INC
TALEAHASSER FL» 8(00-635-0420
HERMAN ELECTRONICS

MEAMIFLL « 800-938-1376

RES MARKETING 1IN

FAMPA Lo 800-1441-7304
RITRONTCS INC

FULAUDERDALE Fi. s 800-3065-8030
VANCE BALDWIN INC
FTLAUDERDALE FI. = 800-432-8542

VANCE BALDWIN INC
MIANMT KL 810-132-8542

AVANCE BALDWIN INC

FANIPA KL e 800-209- 1007

VANCE BALDWIN INC

WEST PALM BEACH FL o 800-367-164 |
GIKORGIA

DOW ELECTRONICS INC
ALBANY GA « 800-027-2810

DOW ELECTRONICS INC
NORCROSS G\ = 800-027-2810

DOW KEECTRONICS NG
SAWANNATIGA o BOO-627-28%

OV RARERS ELFCTRONICS INC
MACON GA « 800-551-1347

FOURAKERS ELECTRONICS INC
VALDOSTA G A o 800-122-2801
WHOLFSALE INDUSTRIAL ELECTRONICS
NORCROSS (A = 800-282-1857
TLLINOIS

DEITRONICS DISTRIBUTING CO
BELLENHLLE 1L » 618-230-0366

HOWARD FLECTRONK
CHICAGO 11, 312-254-9091

KEALS RADIO INC

PEORIN H. e 800-175-5287
1ACO ELECTRONICS INC
DECATUR T o 217-123-0191
LACO ELECTRONICS 1N
MTAVERNON 1L o 800-042-4960

PRI-STATE ELECTRONIC CORP
MOUNT PROSPECT 11« 8(60-115-0806
UNION ELECTRONICS ING

SOUTH TIOLEAND 11« 800-648-6657
INDIANA

ESI/ELECTRONIC SERVICE, PARTS
INDIANAPOLIS IN « 800-382-9976
TOWA

GIFFORD-BROWN INC

DES MOINES 1A '« 800-369- 1433
KANSAS

ACME RADIOSLIPPLY CO
FOPER A RS o 800-514-8521

MANHATTAN ELECTRONICS CORP
OVERLAND PARK RS « 800:821-3114
KRIEENTU CKAY

RADIO ELECTRONIC FQUIPMENT CO
LENINGTON RY + 600-255-6661
RANDOLPH & WARREN

LOUISVILLE RY » 800-765-7278
RANDOLPHL NALE & MEREDITIING
BOWLING GREEN RY © 502-781-1400
LOUISIANA

SOUTHERN ELECTRONICS INC
SHRENEPORT LA  800-521-4391
MASSACHUSETTS

E A ROSS CO ING

FALL RIVER MAe 800-828-4901

) THO

MSON CONSUMER ELECTRONICS

ELECTRONIC DISTRIBUTORS CORP
NORTH QUINCY MA o 6]7-328-7800)

NASIH ELFCTRONIC SUPPLY INC
LEOMINSTER M\« 508-337-0707
IEFENEE SUPPLY COMPANY INC
MEDFORD MA « 800-255-5854
MARYNLLAND

FATRWAY FLECTRONICS INC
HAGERSTOW N M) o 800-654-5052
FAIRWAY ELECTRONICS INC
KENSINGTON MD « 800-352- 1471
FRITRONICS INC

ABINGDON MD « 800-638-31328
MICHIGAN

BURSMA ELECTRONIC DIST. INC.
BENTON TFARBOR M1« 800-777-6261

BURSMA ELECTRONIC DIST. INC
GRAND RAPIDS M| e 800-777-2601

BURSMA ELECTRONIC DISTINC
TRAVERSE CITY M1 » 800-777-6261

ELECTRONIC PARTS SPECIALIST
FLINT M) o 810-236-731|
REMCOR ELECTRONICS INC
OAK PARK M« 800-182-2133
MINNIESOTA

NESS ELECTRONICS INC
MINNEATOLIS MY o 800-247-1318

PACE ELECTRONICS INC
ROCIHESTER MN o 300-411-7223
MISSOURI

CENTRAL MISSOULT DISTRIBUTING CO
JEFFERSON CITY MO ¢ 31.1-036-3119

CITITRONIN INC
ST LOU IS M) « 800-8:16-2484

ELTRONICS DISTRIBUTING
ST LOUIS MO o 800-413-0665
MISSISSTPPI
N & 1T ELECTRONICS
HATTIESBURG M « 800-264-8808
NIEBRASKA
SCOTT ELECTRONIC SUPPLY CORI?
LINCOLN NE o 8(0-333-7952

SCOTT LLECTRONIC SUPPLY CORI
OMAMA NI« 800-333-7953

NEW JLRSEY

LINWOOD WHOLFSALE INC
WALL TOWNSHIP NI o 800-326-03 13



T GREW:

(uality Universal Video Parts.

'l‘he only way we can make your business our business is to grow in your
direction. That’s why we’ve expanded our product line to include the video
and camcorder parts thal take more wear and tear than other parts. And,
we’ve done it at such a minimal cost, these quality parts have generic
pricing. Plus, our new product line is so inexpensive, yel so efficient, it
allows you to turn your job estimates into jobs completed. The SK
Universal Line, it’s quality without the cost.
Now for a limited time, you can get our complimentary Cross Reference.
This cross-reference guide was designed by a professional serviceman, to
accurately help you find the right part. Just one more way Thomson
Consumer Electronics is making life a little easier. Call your TCE

distributor today.

+ Parts That Are Easy To Order-Just ask your TCE Distributor.
* Parts That Come With An Easy-To-Use Cross Reference.

+ Parts That Have Quality Without The Cost.

Use SK Universal Parts With Confidence.

) THOMSON CONSUMER ELECTRONICS,INC.

PANSON ELECTRONICS

PINE BROOK NJ » 800-255-5229
NEW MEXICO

R & R ELECTRONIC SUPPLY CO
HORBS NM « 505-393-1613
NEW YORK

EIGER ELECTRONICS INC
DEER PARK NY « 800-835-83 16
GMB SALES

FARMINGDALE NY » 800-874-1765
RADIO EQUIPMENT CORP
BUFFALO NY « 716-874-2690
STANDARD ELECTRONICS INC
AMHERST NY « 800-333-1519
STANDARD ELECTRONICS INC
SYRACUSE NY = 800-333-1639

NORTH CAROL.INA

SOUTHEASTERN ELEC SUB/CAMBAR
FAYETTEVILLE NC « 800-682-3670

SOUTHEASTERN ELEC SUB/CAMBAR
RALEIGH, NC « 800-682-5707

OH1oO

EXCEL DISTRIBUTING INC
CINCINNATI OH » 800-733-3329
FON INTERNATIONAL LTD INC
BEDFORD HTS OH « 800-321-6993
MCM ELECTRONICS

MORAINE OH » 800-543-4330

SUPERIOR ELECTRONIC PARTS CO INC
PARMA Ol « 800-875-7942

OKLAHOMA

RADIO SUPPLY INC

OKILAHOMA CITY OKN ~ 800-522-3821
OREGON

DOUBLE O ELECTRONICS DISTR INC
PORTLAND OR » 800-452-7688

PENNSY LVANIA

CILLEARFIELD FLECTRONIC SUPP CO
IYDE PA ¢ 800-635-0325

CIiS ELECTRONICS
PITTSBURGH FPA ¢ 412-431-7700

CUMBERLAND ELECTRONICS INC
HARRISBURG PA « 800)-922-227]

CUMBERLAND ELECTRONICS INC
LLANCASTER PA « 800-242-3703

Clrcle (38) on Reply Card

CUMBERLAND ELECTRONICS INC
YORK PA « 800-632-9025

11 B F ELECTRONICS INC
PHILADELPHIA PA » 800-426-4230
LINWOOD WHOLESALE INC

MARCUS HOOK P’A » 800-326-0313
SOUTH CAROLINA
HARLEY'S WIOLESALE ELECTRONICS
SPARTANBURG SC » 800-326-7961
WHOILESALE INDUSTRIAL ELECTRONICS
CHARLESTON SC  800-868-2211

WHOLESALE INDUSTRIAL ELECTRONICS
COLUMBIA SC « 800-868-2213

WHOLESALE INDUSTRIAL ELECTRONICS
GREENVILLE SC « 800-868-2215
TENNESSEE

ELECTROTEX TENNESSEE INC
MEMPHIS TN « 800-460- 1808

RANDOLPI HALE & MATTIIEWS INC
CLARKSVILLE TN « 800-227-8652

RANDOLPI & RICE INC
NASHVILLE TN » 615-255-5601

SHIELDS ELECTRONICS SUPPLY INC
BRISTOL TN < 800-325-0007

SHIELDS ELECTRONICS SUI'PLY INC

CHATTANOOGA TN « 800-508-0733

SHIELDS ELECTRONICS SUIPPLY INC

KNOXVILLE TN » 800-235-7015

TOWNSEND ELECTRONIC SUPPLY

JACKSON TN « 800-926-8726

TEXAS

APOLLO WHOLESALE ELECTRONICS INC
WORTH TX « 817-877-5854

APOLLO WIHOLESALE ELLECTRONICS INC

IRVING TX * 800-488-2782

ELECTROTEX INC AIRLINE

HOUSTON TX * 800-275-7801

ELECTROTEX INC AUSTIN
AUSTIN TX « 800-160- 1806

ELECTROTEX INC BEAUMONT
BEAUMONT TX  800-160-1803

ELECTROTEX INC CORPUS CHRISTI
CORPUS CHRISTITN » 800-460-1805

ELECTROTEX INC DALLAS
DALLAS TX * 800-460-1807

ELECTROTEX INC RICHMOND
HOUSTON TX « 800-460-1801
ELECTROTEN INC WINKLER
HOUSTON T\ * 80(-275-7801
ELECTROTEX INC SAN ANTONIO
SAN ANTONIO TX « 800-460- 1804

INTERSTATE ELECTRIC CO
DALLAS TX  800-527-4029

R & R ELECTRONIC SUPI'LY CO
ABILENE TX » 915-677-2974

R & R ELECTRONIC SUPPLY CO
AMARILLO TX * 800-300-7991

R & R ELECTRONIC SUPPLY CO
DALLAS TX ¢ 915-566-9693

R & R ELECTRONIC SUPPLY CO
EL PASO TX * 915-566-9693

R & R ELECTRONIC SUPPLY CO
LUBBOCK TX * 800-299-7000

R & R ELECTRONIC SUPPLY CO

ODESSA TX » 915-332-9167

WIITRONICS SUPPLY INC

PARIS TN © 800-426-6317

WILTRONICS SUPPLY INC

IYLER TX ¢ 800-657-2404

UTAIH

BALLARD SUPPLY CORPORATION

SALT LAKE CITY LT « 800-662-8561

WEST VIRGINIA
LECTRONIC SUPPLY INC

HUNTINGTON WV ¢ 303-523-6443

WISCONSIN

G M POPKEY CO

GRFEEN BAY WI « 800-444-5920

G M POI'KEY CO
MADISON Wi « 800-444-5320

G M POPKEY CO

NEW BERLIN WI ¢ 800-444-9320
G M POPKEY CO

WAUSAL W ¢ 800-444-7920

TAYLOR ELECTRIC CO
MEQUON WI « 800-558-6970

Not all 800#'s are intersiate.



Computer Monitor Servicing
At The Test Rack

In The Field

It’s Portable
& Affordable!

CM125 “Pix Pak”™
Computer Monitor Signal Generator

The new CM125 “Pix Pak” Computer Monitor Signal Generator provides you
with full computer monitor testing capabilities on the bench, in the field or
wherever you service and test computer monitors. The new “Pix Pak” provides
you with a fully programmable RGB scan frequency and pixel generator (video
bandwidth to 125 MHz and 2048 x 2048 pixel resolution) plus, a complete set
of troubleshooting and performance testing video patterns to help you identify all
types of monitor defects.

4 ” To find out more on how the new CM125 “Pix Pak”
Computer Monitor Signal Generator will enhance your
: servicing operation, simply call 1-800-SE1>;§6955 today.

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
Direct (605) 339-0100 Fax (605) 339-0317
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