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The last timeyou saw a reallyiew
bench/portable DMM was 1972.

That's the year our 8000A was
introduced. Its custom LSI and solid
owner benefits quickly established
it as the world's leading DMM.

Now, look at the new 8010A
and 8012A: single -chip CMOS de-
signs for problem -solving in the
eighties!

RAZOR- SHARP LCD for large,
no -strain answers at first glance-
in any light.

TOUCH AND HOLD probe
option, so you can thread your way
through a component jungle and
capture the reading you need.

FUNCTION POWER: 22 ranges
of AC and DC volts and current,
six ranges of resistance, and three
ranges of conductance - the mis-
sing function on other bench multi -

meters.
CONDUCTANCE RANGES

for noise -free leakage measurements
to 10,000 M(1. A valuable function
for bench -testing boards and com-
ponents, conductance also meas-
ures transistor beta (using a bias
resistor) and light intensity (by using
a photocell).

OVERLOAD -PROTECTED-
like no other DMM, including re-
jection of 6000V transients and up
to 600V applied to the current ter-
minals.

HONEST AC ANSWERS de-
rived from a Fluke hybrid true rms
converter. You'll even see the dif-
ference on your AC line between
the correct value and what your
average -responding meter reads.
And 50 kHz bandwidth won't let
any significant distortion products
go unmeasured. Plus, 10 times the
basic response you may be limited
to now!

SPECS YOU EXPECT from
Fluke - like ±0.1% on DC for one
year. Both models available with
rechargeable batteries, and backed
by the same solid warranty and
worldwide service that helped make
the 8000A the industry standard.

LEADERSHIP HAS TO BE
EARNED. And we're committed
to keeping the price of your confi-
dence as realistic as possible. Like
$239 for the 8010A with a l0A cur-
rent range, and $299 for the 8012A
with two extra -low ohms ranges
that allow measurements from
0.0010 to 10,000 MSZ - making
it the widest range ohmmeter avail-
able!

Contact one of the more than 100 Fluke
offices and representatives, worldwide, or
CALL (800) 426-0361' TOLL FREE. In the
U.S., and all countries outside Europe, write:
John Fluke Mfg. Co., Inc., P.O. Box 43210,
Mountlake Terrace, WA 98043, U.S.A.

In Europe, contact Fluke (Nederland)
B.V., P.O. Box 5053, Tilburg, The Nether-
lands. Telephone: (013) 673973. Telex:
52237.

Prices U.S. only.
'.Alaska, Hawaii, Washington residents - please call (206)

FLUKE
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AUTHORIZED FLUKE DISTRIBUTORS
For immediate stock availability of these and other precision Fluke instruments and acces-
sories, please contact the Fluke distributor in the following cities. For the location of Fluke
offices and representatives in other areas, please CALL (800) 426-0361 TOLL FREE (Alaska,
Hawaii, Washington residents - call (206) 774-2481).

ARIZONA
Phoenix
Liberty Electronics
(602) 249-2232
Metermaster
(602) 243-4111
Scottsdale
Barnhill Assoc., Inc.
(602) 947-7841

CALIFORNIA
El Segundo
Liberty Electronics
(213) 322-8100
Los Angeles
Metermaster
(213) 685-4340
Mt. View
Elmar Electronics
(415) 961-3611
Napa
Avionics Assoc., Inc.
(707) 252-2121
Palo Alto
Metermaster
(415) 968-0313
San Diego
Liberty Electronics
(714) 565-9171
Metermaster
(714) 560-4841
Sun Valley
Leasametric
(213) 768-4200

COLORADO
Commerce City
Elmar Electronics
(303) 287-9611
Denver
Barnhill Assoc., Inc.
(303) 750-1222

CONNECTICUT
Middleton
The Mancib Company
(203) 346-6646
FLORIDA
Orlando
Brownell Electro, Inc.
(305) 843-6770
GEORGIA
Atlanta
Brownell Electro, Inc.
(404) 762-5181

HAWAII
Honolulu
EMC Corporation
(808) 847-1138

ILLINOIS
Chicago
Joseph Electronics
(312) 297-4200
Elk Grove Village
Metermaster
(312) 593-8650
Joliet
Avionics Assoc., Inc.
(815) 729-0820

INDIANA
Indianapolis
P.A.D.I.
(317) 849-3682

KANSAS
Wichita
Radio Supply Co., Inc.
(316) 267-5216

MARYLAND
Gaithersburg
Pioneer/Instrumentation
(301) 424-3300

MASSACHUSETTS
Billerica
Metermaster
(617) 667-8346
Burlington
The Mancib Company
(617) 272-9450
Framingham
Calcotron
(617) 879-7650

MISSOURI
St. Louis
Olive Electronics
(314) 426-4500

NEBRASKA
Lincoln
Scott Electronic Supply Co.
(402) 466-8221
Omaha
Scott Electronic Supply Co.
(402) 734-6750

NEW JERSEY
Midland Park
Leasametrics
(201) 444-0662
Totowa
Ampower
(201) 790-6750

NEW MEXICO
Albuquerque
Barnhill Assoc., Inc.
(505) 299-7658
NEW YORK
Corning
Corning Electronics
(607) 962-0555
Farmingdale
Ampower
(516) 752-1078
Long Island
Harvey Electronics
(516) 921-8700
New York City
Advance Electronics
(212) 687-2224
Thornwood
Electronic Tool Company
(914) 769-8070
Vestal
Harvey Electronics
(607) 748-8211

NORTH CAROLINA
Charlotte
Brownell Electro, Inc.
(704) 394-4341
Dixie Electronics
(704) 377-5413

OHIO
Cleveland
Pioneer/Instrumentation
(216) 587-3600
Dayton
N.I.D.I.
(513) 434-7500

OREGON
Eugene
United Radio & Supply, Inc.
(503) 342-3381
Medford
United Radio & Supply, Inc.
(503) 779-7933
Portland
Liberty Electronics
(503) 292-9234
United Radio & Supply, Inc.
(503) 233-5341

PENNSYLVANIA
Philadelphia
Sunshine Scientific
(215) 673-5600
Pittsburgh
Pioneer/Instrumentation
(412) 782-2300
Plymouth Meeting
Techni-Tool
(215) 825-4990
Spring House
Avionics Assoc., Inc.
(215) 643-6555
SOUTH CAROLINA
Columbia
Dixie Electronics
(803) 779-5332
Greenville
Dixie Electronics
(803) 229-4554
TEXAS
Austin
Barnhill III
(512) 451-0217
REDCO
(214) 653-1041
Dallas
Barnhill Ill
(214) 231-9012
Houston
Barnhill Ill
(713) 688-9971

UTAH
Salt Lake City
Barnhill Assoc., Inc.
(801) 484-4496
VIRGINIA
Chesapeake
I.T.R.
(804) 424-5121
Richmond
I.T.R.
(804) 275-1431

WASHINGTON
Bellevue
Applied Engineering
(206) 455-4922
Liberty Electronics
(206) 453-8300
Seattle
Western Electronics
(206) 284-0200

WISCONSIN
Green Bay
Northern Radio & TV Corp.
(414) 435-8331

CANADA
ALBERTA
Calgary
ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(403) 276-9658
Edmonton
Cardinal Industrial
Electronics, Ltd.
(403) 455-4122

BRITISH COLUMBIA
Vancouver
ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(604) 294-1326
Vernon
Interior Electronics, Ltd.
(604) 545-2394
MANITOBA
Winnipeg
W.E.S. Ltd.
(204) 632-1260

NOVA SCOTIA
Dartmouth
Allan Crawford Assoc., Ltd.
(902) 469-7865

ONTARIO
Toronto
ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(416) 678-1500
Ottawa
Allan Crawford Assoc., Ltd.
(416) 678-1500
Ottawa
Allan Crawford Assoc., Ltd.
(613) 829-9651

QUEBEC
Montreal
ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(514) 670-1212
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20 Servicing GE 13" color TV, part 6
Gill Grieshaber

Defects in modern solid-state video circuits usually
affect brightness more than contrast.

31 Quick TV tips
Wayne Lemons

In this case history, two good technicians were baffled
for a time. Can you solve the mystery?

32 Typical radio repairs
Homer L. Davidson

These case histories show the non -spectacular nature
of most radio repairs while they also give you ideas for
efficient tests.

38 Sam Wilson's technical notebook
J. A. "Sam" Wilson

A solution for glitches, some corrected schematics and
more capacitor facts are the subjects this month.

42 Difficult analysis of a narrow picture
Frank Wolff

By a combination of logical servicing techniques and
some helpful tips from past Electronic Servicing
articles, the unusual problem was solved.

46 MAW gain versus noise
James E. Kluge

Most MATV designs are based on signal levels, but first
priority should be given to signal-to-noise ratio.

Departments 6 Electronic scanner
8 Symcure

11 Readers' exchange
16 Troubleshooting tips

50 Test equipment
52 The marketplace
52.::' dvertisers' index

About the cover John D. Liljestrand Jr. is using modern test equipment
to troubleshoot an older color TV receiver.

Application to Mail at Controlled Circulation Postage is pending at Shawnee Mission, KS, and
at additional offices. Published monthly at 9221 Quivira Road, Overland Park, Kansas 66212 by
Intertec Publishing Corp., 9221 Quivira Road, Overland Park, Kansas 66212. Send Form 3579 to
9221 Quivira Road, P.O. Box 12901, Overland Park, Kansas 66212.

©Copyright, 1979, by Intertec Publishing Corporation. All rights reserved. Material may
not be reproduced or photocopied In any form without written permission of publisher.
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PIÉCE DE
RESISTAN

Sylvania, of course. And there are 59L
more just as good. It's the most complete
line of flameproof resistors in the industry.

Our flameproof resistors come in '/o, /2, 1
and 2 -Watt sizes for use in home entertain-
ment, communications, industrial equip-
ment or any job requiring a fuse resistor.
They can replace carbon composition, car-
bon film, metal film, wirewound and fuse
resistors with tolerances of 2, 5, 10 or 2)
percent. And noncombustible ceramic con-
struction provides stable resistance plus
indefinite shelf life.

All Sylvania flameproof resistors come
in color -coded blister packs for easy iden-
tification. For a good look see your nearest
distributor. You can find his location by con-
tacting GTE Sylvania, Distributor and Spe-
cial Markets Div., 1025 Westminster Dr ve,
Williamsport, Pa. 17701.
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Here's how to
become as good
a businessman as
you are a service
technician..

u+

o

SIGHT ANO SOUND BUSINESS MANAGEMENT I

Intr,r,l,
1 I Selo, I,. ,'I L.".rn , Il
1.2 Insurenc,

PSSE.[ZE ZRPNNG, .. N....»
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Tape 1

Side 1

Business management course for service technicians-proved in classroom
use for over 3 years-now available on audio cassettes with 48 -page workbook!

Whether you work for yourself or
not, it's important for you to know the
dollars -and -cents side of the electronics
business.

How and why rates are set and
revised periodically, for example. How to
organize and maintain customers' records.
Different techniques, too, for speeding
up collections.

These are just some of the business
management subjects-originally tested
and proved in actual classroom use by
Zenith-now available to you on audio
cassettes with a 48 -page workbook.

There's simply no easier, faster,
more convenient way for you to become
as good a businessman as you are a
service technician)

You listen and learn at your own
pace...at your own convenience. And
then you review and refresh yourself on
any one or all of the subjects whenever
you choose.

You'll learn about inventory control
of parts, about budgets, about how to
prepare a balance sheet, a profit and
loss statement.

Such subjects as site selection are
covered, too. Accounts receivable and
payable. Insurance. Purchasing. Taxes.
Telephone usage. Analyzing income
and expenses. Equipment depreciation.

All in all, the 19 essentials of
management-as they apply in today's
inflationary economy-are discussed
thoroughly and clearly as they relate
directly to your profitable performance
as a service technician.

'There's even a "case study"-
patterned after the teaching method of
the graduate schools of business manage-
ment-to prove dramatically how much
you've learned so easily, so quickly,
so well.

Order your Business Management 1
self -training program now by completing
and mailing the coupon below)

Your livelihood may depend on it.

EM
The quality goes in before the name goes ong

Please send one set of four audio cassettes and the 48 -page workbook of the Service
Technicians' Business Management I self -training program. Enclosed is a check for
$39.95 to cover the cost of the complete program plus shipping and handling expenses.

Name

Company Name

Address

City State Zip

Please complete and mail this coupon with a check or money order to: Zenith Radio Corporation,
Business Management Services, Dept. 10, 11000 Seymour Avenue, Franklin Park, Illinois 60131.

Electronic Servicing
Editorial, advertising and circulation corre-
spondence should be addressed to: 9221
Quivira Road, P.O. Box 12901, Overland Park,
KS 66212 (a suburb of Kansas City, MO)-
(913) 888-4664.

EDITORIAL

Bill Rhodes, Editorial Director
Carl Babcoke, Editor

Cindy Nelson, Managing Editor
Beth Brugman, Editorial Assistant

JoAnn Vella, Editorial Assistant
Dudley Rose, Art Director

Linda Franzblau, Graphic Designer

EDITORIAL ADVISORY BOARD

Les Nelson, Chairman

Howard W. Sams & Co., Indianapolis
Joe A. Groves, Technical Consultant
Howard W. Sams & Co., Indianapolis

CIRCULATION

John C. Arnst, Director
Evelyn Rogers, Manager

ADMINISTRATION

George H. Seferovich, President

George Laughead, Publisher

ADVERTISING SALES

Marilyn Carroll, Production
Regional and Advertising Sales Offices

near Advertising Index

ELECTRONIC SERVICING (ISSN 0013-497X)
(with which is combined PF Reporter) is pub-
lished monthly by Intertec Publishing Corp.,
9221 Quivira Road, Overland Park, KS 66212.

ELECTRONIC SERVICING is edited for tech-
nicians who repair home -entertainment elec-
tronic equipment (such as TV, radio, tape,
stereo and record players) and for industrial
technicians who repair defective production -
line merchandise, test equipment, or indus-
trial controls in factories.

Subscription prices to qualified subscribers:
1 year-$10, 2 years-$16, 3 years-$20, in
the USA and its possessions. All other
foreign countries: 1 year-$13, 2 years-$22.
Subscription prices to all others: 1 year-
$25, 2 years-$50, in the USA and its
possessions. All other foreign countries:
1 year-$34, 2 years-$68. Single copy price
$2.25; back copies $3.00. Adjustment neces-
sitated by subscription termination to single
copy rate. Allow 6 to 8 weeks delivery for
change of address. Allow 6 to 8 weeks for
new subscriptions.

,rto .

51,ABP

INTERTEC PUBLISHING CORP.
Subsidiary of HOWARD W. SAMS & CO.,. INC.
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The Lone
Autoran

If you're looking for a tough little True RMS
DMM with 41/2 -digit resolution for bench or field,
consider the 8040A.

Built to the same exacting standards of our
larger DMMs, the 8040A packs the accuracy and
convenience you've come to expect from Fluke.
And, since autoranging is so important, then we
think you'll find it stands alone in its class.

Return with us now to yesteryear...
When value meant you got something extra

for your (silver) dollar. Compare any other True
RMS DMM with the Fluke 8040A and discover
how traditional value keeps Fluke the DMM leader
today.

The The
Compe- Fluke
tition 8040An Autoranging plus manual range

selection. Use autoranging for hands-
off measurement convenience or lock
the 8040A in a single range for repet-
itive measurements.

True RMS. The only way to eliminate
errors from distorted, non -symmetri-
cal or other nonsinusoidal waveforms.

41/2 -digit resolution on all five func-
tions for a full 19,999 counts, and 10
microvolt, 10 nanoamp and 10 milli -
ohm sensitivity!

Efl

o
ri $425*

Versatile power choices. The 8040A
can be powered by disposable or re-
chargeable batteries, or an AC adap-
tor-your option.

Dependability. The 8040A uses LSI
technology identical to our big DMMs.
Backed by worldwide service and ap-
plications help. And more.

Price: The bottom line. If the DMM
you're looking at meets all of the
above at this price, it must be an
8040A!

Accuracwithresoluy andtion stability-tolike±0.05%

on
go along

, ,

CALL (800) 426-0361, TOLL FREE. We'll send
you the unmasked truth about True RMS DMM val-
ue. John Fluke Mfg. Co., Inc., P.O. Box 43210,

nr_,10(
for six months.

Mountlake Terrace, WA 98043. IN EUROPE: Fluke
Three-way protection against over - (Nederland) B.V., P.O. Box 5053, Tilburg, Thewri
voltage, overcurrent and transients Netherlands. Tel.: (013) 673973. Telex: 52237.

`U.S. price with disposable batteries.to 6000V.

Command Performance: Demand Fluke DMMs.
FLUKE

2501-8040
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11:Seanner
news of the ndus ry

All locally available Magnavox "Magnavision" videodisc players were sold within a
half hour after they first were introduced last December 15th in Atlanta, GA. The
throe dealers had a total of only 5.7 machines for sale, while the demand was
estimated at 2,ZO0. Some customers camped near the stores to be first in line at
opening time, and inquiries cams from Paris, New York and Acapulco. One store
was said to have sold more than 1DO anits, most to be delivered during January and
Fetruart!. About 1000 videodiscs also were sold. Magnavox has selected the
Seattle -Tacoma area a:3 the next test market. The videodiscs resemble conventional
phcnograph re,xrds, tut without the grooves. A laser beam in the player reflects
light from the spiral tracks that are made up of many microscopic pits or
indentations. Te reflected laser Light is received by a photo cell, and from it comes
the three FM carriers :hat are processed and demodulated to produce one
composite video signal and two separate sound signals. The beam is kept centered
on :he correct 'groove" by a cor1plex servo mechanism that moves the automatic
tracking mirror. Retail price of the Magnavision player $695, and the DiscoVision
discs are priced between $5.95 and 115.95 according to the playing time.

Quasar Electrcnics has been divided into two separate companies. Matsushita
Indnst,ial Company will perform the engineering and manufacturing of Quasar TVs
and other products. At a ater date, 't is expected to begin building Panasonic TVs
also. Quasar Company is to sell and service Quasar products through the present
system of distrlutors and dealers

About 447 CB transmitters and Lunar amplifiers were seized by the FCC in a
December raid at the Brewer Labs of Porter, OK. The seizure is said to be part of
the FCC's continuing effort to eliminate illegal CB linear amplifiers that cause many
kinds of interference.

Sylvania has added five TVs, two stereos and a color video recorder with optional
color camera to the 1379 line. The three consoles feature Automatic Sharpness
Conaro. (_CSC) circuitry. An electronic digital clock and timer in the 4 -hour video
reccrder can he set in advance to record TV programs. The recorder lists for
$1075, and $849.95 is the suggested price of the color video camera with built-in
microphone.

In January, Quasar announced a portable videocassette recorder weighing less than
20 pounds and operating from an internal sealer rechargeable battery. Another
VCR (model VI -11.00) is said to be the first with a remote control channel -change
feature. Quasar also demonstrated a film -to -tape conversion system for transferring
movie film or coror slides to videotape. Top of the 4 -model line of microwave ovens
is the Quasar model with Insta-Metic Cooking (model MQ6600).

RCA is said to be rushing the :nit -eduction of its SelectaVision VideoDisc. The
project had been side:ined in 1977, but now is expected to have a marketing
schedule later t is year. The RCA videodisc has a groove to guide the pickup head,
which operates by capacitance changes. Retail price of the disc players is expected
to be around $400.

A single -electron -gun color picture -aim should be introduced by Panasonic next
fall. The first model will have a 4 -1/2 -inch screen, but larger sizes up to 10 inches
are expected scon. Another new product is a line of batteries only /300th -inch
thick which are designed to be used in calculators, watches and cameras. Retail
price of each battery is expected to be about $1. For industrial uses, Matsushita
has ;,ntroduced 3 color TV transmitting and receiving system using 1,125 scanning
lines.

Industry predictions for 1979 include both good and bad news. Sales of color TVs
are expected to ecrease, but increased volume of video products, microwave ovens
and home computers should more than compensate..

Major winner of the Sylvania "Tab Terrific" sweepstakes is James Kessler, a TV
service dealer of Mt. Vernon, OH. He received a first prize of 5000 program tabs.
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Versatility:
Heres why

B&K-PRECISION's
new DMMs
offer more

Selecting a DMM isn t simply a matter of
looking for the highest accuracy. It's a

more complex process of deciding what
features and performance characteristics
you need, to do as many different jobs as
you're likelyto encounter. In short, versatil-
ity is just as important as accuracy!

The new 2830 digital multimeter from
B&K-PRECISION has all the popular fea-
tures you'd expect to find on a 31/2 digit lab
DMM, but it also offers some very uncom-
mon features. Because a DMM may be
used under poor lighting conditions or in
a very bright environment, the 2830 uses
bright, high -efficiency 0.43" high LED
digits. The readability of this premium dis-
play is unmatched by other readout
devices.

The 2830 is also one of the very few DMMs
available with a 10 ohms range, capable of
.01 ohm resolution. This range offers the
user accurate resistance measurement of
switch and point contacts, or motor or coil
condition. AC and DC current measure-
ment capability extends from 100 nA to 20
amps without the need for external plug-in
shunts. For voltage measurement, the 2830
can resolve as little as 100 V. For
maximum versatility in resistance mea-
surement, selectable high -/low -power
ohms permits resistance measurement
with or without forward biasing semicon-
ductor junctions.

The unit is housed in an attractive rugged
cabinet which features a combination tilt
stand/handle. Options include a battery

:«PRECIS/ON DYNASCAN
CORPORATION

6460 W. Cortland Street  Chicago, IL 60635.312, 889-9087

Model 2810
$130

pack for field use and a carrying case.

B&K-PRECISION's 2810 DMM offers many
of the features of the 2830 but in a mor?
compact package and at a substantially
lower price. Features include 100 µV, .01
ohm resolution; high -/low -power ohms;
autozeroing; high immunity to RF interfer-
ence and complete portability.

Free DMM Selection Guide
A new B&K-PRECISION DMM selection
guide is now available. This full -color
brochure details features, applications
and specifications. It also includes details
of a new probe that turns any DMM into a
digital thermometer. Send for your free
copy today!

In Canada Atlas Electronics Otand International Sales Empire Exporters. Inc 270 Newtown Road. Plainview. L I N Y 11803

Circle (7) on Reply Card February 1979 ,Ellectronic Serviing 7



VY1FCUtOi
Symptoms and cures
compiled from field reports
of recurring troubles

Chassis-Sylvania E03/E04/E05
PHOTOFACT-1414-3, 1425-3, 1420-2

R334

R336

2200

VERT FROM

COUNTDOWN

IC300 PIN 7

R332

62K

+ 120V

INCREASED

R340 1.3M

HEIGHT 1M

+120V

Symptom-Insufficient vertical height
Cure-Check R332, and replace it if increased

Chassis-Sylvania E02
PHOTOFACT-1324-3

HORIZ

PINCUSHION

T302

TO VERT

22
YOKE

Symptom-Vertical linearity stretched at the center
Cure-Check R377, and replace it if open

Chassis-Sylvania E03/E04/E05
PHOTOFACT-1414-3, 1425-3, 1420-2

VERT OUTPUT

Q310 /

TO VERT
C326 C3r36

LIN
.22 10µF

R352 220 R368 0.82

-_ -
INCREASED

Symptom-Slightly insufficient height
Cure-Check resistor R352, and replace it if in-
creased.

N

Chassis-Sylvania E06
PHOTOFACT-1432-3

DELAY LINE
DL920

SC926

OPEN
L926 /

1800

VERT BLANKING

Q904

VIDEO DRIVER

R928 1800

+24V

Symptom-Low contrast
Cure-Check coil L926, and replace it if open

ti

Chassis-Sylvania E08
PHOTOFACT-1481-2

VIDEO AMP BRIGHT RANGE
Q902 R921

SC924

C924 150 p

R924 39
LEAKING

+24V

HORIZ

BLANKING

Symptom-Horizontal tearing which is changed by
brightness
Cure-Check diode SC924, and replace it if leaking
or erratic

Chassis-Sylvania D16
PHOTOFACT-1178-3

C414

OPEN R416

-1 6800
C420

100 p F

R414

AFC
DC

R420 8200

TO OSC

COIL
01

HORIZ HOLD

R418 R424

120 1000

Symptom-Horizontal hold can't change horiz fre-
quency
Cure-Check R416, and replace it if open
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There is no charge for a listing in Reader's Exchange, but
we reserve the right to edit all copy. If you can help with

a request, write directly to the reader, not to Electronic
Servicing.

Needed: TV field strength meter. Prefer Sencore or
Jerrold. L.C. McCall, P.O. Box 158, Hiawassee, GA
30546.

Needed: Used test equipment for TV and audio
equipment. Also, will sell early Photofacts and old
radio tubes. Vision Electronics, 7226 Taft, Hollywood,
FL 33024.

Needed: A copy of Repairing Home Audio System by
E. Ecklund. Bob Kramer, 539 South Stat, Aurora, IL
60505.

Needed: Technicians interested in not -for -pay partici-
pation for the design of a super -small personal walkie-
talkie for repeater operation. Send self-addressed
envelope to: Smith, 8636 Grand, River Grove, IL
60171.

For Sale: Rider's manual abridged I -V, VI through
XIX, no indexes; PA manual number 1; RCA Victor
service books: Volume 1 (1923-1937), Volume 2
(1938-1942); Stromberg Carson service notes circa
1950. All in mint condition, prices negotiable. You pay
freight. Walter J. Blair, 35 Arroyo Way, San
Francisco, CA 94127.

Needed: Owner's manual with schematic for Supreme
Electronics set tester, model 504-B. Also, owner's
manual and schematic for EMC (Electronic Measure-
ment Corp.) RF/AF crystal-marker/TV-bar generator,
model 700. Will buy, or copy and return. John
Brovzakis, RD2 Box 602B, Charleroi, PA 15022.

For Sale or Trade: Tubes: old, antique, oddball,
hard -to -find types. Troch's, 290 Main Street, Spots-
wood, NJ 08884.

Needed: Deflection Yoke part 361285-1 (T -D74 -U) for
Magnavox TV chassis T922 -01 -AA. Harry K. Murphy,
1230 St. Antoine, Florissant, MO 63031.

For Sale or Trade: Tennelec Memoryscan model MS -1,
$125; EICO 380 color generator, $45; Paco Z-80 signal
tracer, $25; Precision 10-54 tube and set tester, $15.
Norman Round, 29 Elmwood Road, Methuen, MA
01844.

For Sale: Color or monochrome picture tube rebuilder,
never used, complete with supplies and duds, cost
$5500. Will sell for $1500 or best offer. Eugene Faber,
1112 W. 31st South, Wichita, KS 67217.

For Sale: Sweep tubes at 25 cents each; small tubes at
10 cents each. New tubes in cartons. You pay freight.
W.E. Papy, 913 E. 22 Street, Hialeah, FL 33013.

Needed: Help from someone who specializes in repair
of photoflash units. I have a Singer Graflex 500

Strobematic but don't have much test equipment.
Elmer L. Mosley, 720 Poplar Street, Keneva, WV
25530.

For Sale: RCA WO -33B 3 -inch scope with manual and
probes, excellent condition, $125; Sencore CG -22
color/bar generator, as is, $10. Also, about 200
Clarostat controls with switches and shafts; best
offer. Mark Hughes, Route 2, Box 271, Kings
Mountain, NC 28086.

Needed: Convergence -yoke assembly part 94D303 -5S
for Admiral color TV chassis 4H10. Leslie Welch, 616
Valencia Drive, Belleville, IL 62223.

For Trade: Good used color picture tubes. I need
16VACP22 and 400BNB22. I have 155P22, 16CYP22,
19GYP22, 19HCP22, and 19HYP22. Send for list of
B&W CRTs I have and need. Gordon Handy, Jr., 300
Vienna Drive #214, Palm Springs, FL 33460.

Needed: Antique Marconi -Deforest wireless gear and
literature for my collection. Also, Atwater Kent,
breadboard parts, crystal sets, catalogs and literature
for them. Will pay best prices. A&M In -The -Home TV
Care, 84 West Muriel, Orlando, FL 32806.

For Sale or Trade: Sylvania model 500 sweep
generator, new in carton, $65; Philco VTVM with
9 -inch meter for panel mounting, with instruction
manual, $35; Rider's TV manuals volumes 1 through
26, with index, $135; Black & Decker 1/2 -inch electric
drill, $20; and a 7 -inch Ram 88 circular saw, $25. M.
Seligsohn, 1455 -55th Street, Brooklyn, NY 11219.

Needed: Schematic of AM/FM-stereo with 8 -track
tape chassis number 0640 made by Mayfair Sound
Products. Or address of Mayfair. Terry Stremcha,
Dakota, MN 55925.

For Sale: B&K-Precision model 1077B television
Analyst, like new, $295; and the following Heathkit
instruments: model IT -5230 CRT tester/rejuvenator,
$100; model IM -17 VOM, $10; model IT -18 transistor
tester, $10, model 4110 frequency counter, $180, and
model 5218 VTVM, $25. Eugene Maples, P.O. Box 503,
Flippen, GA 30215.

For Sale: Heath IG-18 sine -square audio generator,
$85; Heath IG-37 stereo generator, $70; Heath IM -48
audio analyzer, $35; Heath IM -58 distortion meter,
$35; Heath IB-1100 frequency counter, $100; IB-102
frequency scaler for above, $90; Continental res/cap
bridge, DM -3, $75; Continental Design -Mate circuit
designer with 5 V supply, $70; EICO model 369 RF
sweep generator w/probes, $35; EICO model 680
transistor tester, $45; EICO model 214 VTVM,
collectors item, works good, $60; B&K model 801
capacitor Analyst, $90; B&K model 260 3 -digit VOM,
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Reader's exchange

~gh Voltage
Multipliers

I fin me

'Erns
.0~

Thodarson Meissner wrote the book on high
voltage transformers. And now we offer you
Tech-MateTM high voltage multipliers. At last
you can select exact replacement high voltage
multipliers from the most complete line in the
industry. Items that previously were difficult or
impossible for you to obtain.

Quality built, exact replacement Tech-MateTM
high voltage multipliers are here. Your
Thordarson distributor has them. Make your
job easier and be assured of reliable per-
formance. Start using them today.

THORDARSON
MEISSNER, INC.

Electronic Center/Mt. Carmel, Illinois 62863

Circle Reply Card

$55; Leader LSG-14 signal generator, $50; Military
AN/USM-34 multimeter with RF probe, $30; Ballantine
model 301A ac VTVM, $50; and TS-4977URR signal
generator, 10-400 MHz, $125. Will ship prepaid upon
receipt of certified check. Electronic Service Com-
pany, 1412 Mayfield Ave., Morgantown, WV 26505.

For Sale: Precision E200C signal -marking generator;
EICO 368 sweep/marker generator; EICO 460 scope;
Heath IO-57A post/marker sweep generator, almost
new; Heath I0-101 vectorscope, new, factory cali-
brated; Heath IG-18 sine/square generator, factory
calibrated, almost new. All equipment with manuals
and leads. Robert J. Sheehan, 89 Strattford Ave.,
Pittsfield, MA 01201.

Needed: Schematic and parts list for a Fada radio,
model 260. Will buy, or copy and return. Raymond
Friend, 236 W. Pearl Street, Butler, PA 16001.

For Sale: Obsolete tubes. Send your list of needs.
Also, home built transistor tester by Zenering, $15.
Elmwood TV, 13G Market Square, Newington, CT
06111.

Needed: Power transformer Sylvania part 55-23915-1.
A.R. Pumphrey, 15109 Copter Lane, Lockport, IL
60441.

Needed: Volume control with on/off switch (4 meg
tapped at 2 meg) part RRC226 for GE radio/phono

NEW -TONE ELECTRONICS INTERNATIONAL
Original Japanese Replacement Parts for TV, Stereo and CB

25 -UP 110-20 45 25-UP i 10-24 I 1-9 LSTUr 10.19 11-5 25 -UP 10-24 1 9 25-0P
j

10-24 i 49 IC 110/ 10-24 i s

AN115 2.00 2.15 2.25 rA7061P .85 1.05 1.15 UP0857C 7.90 8.30 9.40 6C458 ,C1096 .40 .50 .55 2562029 1.45 1.75 1.95
AN2140 1.45 1.65 1.86 1070620 1.05 1.20 1.35 UP0858C 5.90 6.20 6.90 60 ".C1114 3.30 3.50 3.70 25C2072 3.50 3.70 3.90
AN234 5.04 5.51 6.00 07063P .55 .65 .75 UP 618616 7.80 820 9.30 .481 .90 1-10 125 .611160 3.30 3.45 3.80 2502076 .40 .55 .60
AN239 4.10 4.30 4.80 070747 2.40 2.60 2.80 25A102 .20 .25 .30 6482 .80 .95 1.30 .C1124 .75 .85 .95 2502091 .80 1.00 1.10
AN247P 2.40 2.60 2.90 rA7089P 1.80 2.10 2.30 25A473 .45 .55 .60 :a85 .95 1.15 1.30 .'5C1127 .75 .85 .95 2502092 1.70 1.90 2.10
AN274 1.40 1.65 1.85 TA7092P 9.50 10.00 10.50 25A484 120 1.40 1.60 : a95 .30 .40 50 2561162 .60 .70 .80 2502098 2.90 3.10 3.35
AN313 2.90 3.10 3.30 TA7120P .85 .95 1.05 25A495 .25 .30 35 :509 .25 .30 .35 2561166 .20 .25 .30 25072 .45 .60 .65
AN315 1.75 1.95 2.20 TA7139P 1.55 1.75 1.95 25A509 .30 .35 40 .51] 1.80 2.00 2.40 25611728 3.00 3.50 3.85 ?5091 125 1.40 1.55
BA511A 1.60 1.80 2.05 1A7152P 5.70 5.90 6.10 2SA562 .25 .30 +35 .25 .30 .35 2561173 .45 .50 .55 25092 125 1.35 1.45
13A521 1.80 2.00 2.30 TA7203P 2.40 2.60 2.80 25A564 25 .30 620 .25 .35 .40 2501177 10.80 12.30 13.70 256178 .85 .90 1.05
HA1151 1.45 1.70 1.85 TA7204P 1.90 2.10 2.40 25A634 .35 .40 632A .30 .35 .40 2561209 .25 .30 .35 250187 .30 .40 A5
HA1156w 1.55 1.75 1.95 TA7205P 1.50 1.70 1.90 25A636 75 .95 1 .1 5 ,t:634A .30 .35 .40 2561222 .20 .25 .30 250218 2.40 2.60 2.90
HA1306W 1.90 2.10 2.40 TA7214P 4.10 4.30 4.50 25A643 30 .35 .40 0697A 2.65 2.95 3.20 25C1226A .50 .55 250234 .55 .65 .75
HA1322 2.10 2.50 2.80 TA7310P 1.25 1.40 1.55 25A673 .30 .35 .40 C 710 .18 .25 .27 2561237 1.60 1.80 2.05 250235 .55 .65 .75
HA1339A 2.40 2.60 2.90 TA7607P 5.80 6.00 6.20 25.8678 .30 .35 .40 tSC711 .18 .25 .27 2501239 2.00 2.55 2.75 250261 .30 .05 .40
HA1342 2.50 2.70 3.00 TA7609P 4.00 4.32 4.80 25A683 .30 .35 .40 256712 .18 25 2561306 1.30 1.45 1.60 250287 2.45 2.65 2.85
LA1222 1.50 1.55 1.60 TBA8105 2.75 2.97 3.30 25A684 35 .40 .45 256717 .30 .35 AO 2561307 1.85 2.05 2.35 250291 2.05 2.45 2.75
LA3101 3.45 3.60 3.75 TC5081P 2.90 3.10 3.30 259695 .35 .40 .55 256730 2.80 3.00 3.20 25[1318 .30 .35 .40 250313 .55 .65 .70
LA4031P 1.75 1.95 2.20 TC5082P 3.30 3.45 3.80 25A699A .40 .50 .60 25C732 .20 .25 .30 2561364 .25 .35 .40 250315 .55 .65 .70
LA4032P 1.75 1.95 2.20 TC9100P 7.54 8.02 8.50 2577206 .80 .95 1.05 25C733 .20 .25 25[1383 .25 .30 .35 250325 .55 .65 .70
LA4220 2.25 2.40 2.55 UHIC001 4.10 4.30 4.80 25A720 .25 .30 .35 25C734 .20 .25 .30 2561384 .25 .30 .35 250330 .55 .55 .70
LA4400 1.85 2.05 2.35 UHIC002 4.10 4.30 4.80. 2SA7458 3.60 3.80 420 256735 .20 .25 .30 25C1424 2.60 2.70 2.80 250356 .65 .75 .85
L03191 1.70 1.80 1.90 UHIC003 4.10 4.30 4.80 25822 .25 .30 .35 256756A 1.30 1.60 1.80 2561448A .60 .70 .80 250358 .65 .7,5 .85
M5115P 7.90 8.05 8.25 11H1C004 4.10 4.30 4.80 25854 .20 .27 .30 2SC761 .30 .32 .35 2561475 .60 .70 .80 250359 .75 .85 .95
M51513L 2.00 2.20 2.50 UHIC005 4.10 4.30 4.80 25877 30 .40 .45 25C778 2.70 3.00 3.20 2561509 .40 .45 .50 250427 1.75 1.95 220
MN 3001 13.75 14.85 16.50 UHIC006 4.10 4.30 4.80 258175 20 .27 .30 256781 1.85 2.05 2.35 2561567 .50 .60 .70 250525 .70 1.00 1.10
MN3002 9.62 10.40 11.55 UPC20C 2.00 2.40 2.50 258186 .20 .27 .30 256784 .25 .30 .35 2501675 20 .25 .30 250526 .55 .8s .75

MN3003 5.87 6.34 7.04 UPC1,41C 2.14 2.32 2.50 258187 .20 .27 .30 25C789 .75 .85 .95 2561678 1.00 1.15 1.30 25019 .45 90 .55
PLL01A 3.00 4.20 4.60 UPC157A 3.25 3.45 3.65 258324 .25 .30 .35 256793 1.90 2.10 2.40 2501687 .35 .40 .46 251423A .65 .75 .85
PLLO2A 5.00 520 5.90 UPC554C 1.25 1.40 1.55 258367 85 .95 1.10 256799 1.95 2.15 2.45 2561727 1.55 1.65 1.75 25K30A .40 .5 .50
PLLO3A 7.60 8.00 8.80 UPC555H 125 140 1.55 250405 .25 .30 .35 25C828 .20 .25 .30 2501728 .60 .70 .80 25K33 .55 .65 .75

50264A 624 7.02 7.80 UPC572C 3.45 3.55 3.65 258407 .65 .80 .90 256829 .20 .25 .30 2561760 .65 .75 .85 251134 .45 .55 .60
50609 3.65 4.05 4.50 UPC574C 1.00 1.08 120 258463 .80 1.00 1.10 256839 .25 .30 .35 2561775 .30 .35 .40 25041 .50 .55 .60

50613 5.20 5.40 5.95 U PC 575 C2 1.25 1.40 1.55 258474 .60 .70 .80 25C867A 3.10 3.30 3.60 25[1816 1.35 1.60 1.80 25055 .60 .65 25
5M5104 6.68 7.42 8.01 UPC576H 1.85 2.05 2.35 258507 70 .80 .90 25C900 .20 .25 .30 2501908 .25 .35 .40 35K22V 1.35 1.55 1.75
STK011 3.55 3.80 4.30 UPC592H2 .65 .75 .85 250511 .60 70 .85 256930 .20 .25 .30 2501909 1.60 1.80 2.10 25035 1.20 1.30 1.50
5211013 7.40 7.80 8.60 UPC1001H21.85 2.05 2.35 258557 1.60 1.85 2.30 25C945 .20 .25 .30 2501945 4.30 4.80 520 351137 1.70 2.00 2.30
STK015 4.00 4.20 4.70 UPC 1008C 4.10 .430 4.80 256183 .30 .40 .50 25C1000BL .30 .40 .45 2561957 .50 .60 .70 351140 1.05 1.15
5111050 23.10 25.98 28.86 UPC7020H 1.85 2.05 2.35 256184 .30 .40 .50 2561013 .50 .60 .65 25[1969 3.40 3.80 420 35841 1.25 1.40 1.55
510415 7.10 7.60 8.10 UPC 3025H 1.85 .205 2.35 256372 .18 .25 .28 25[1014 .45 .60 .65 2501973 .60 .70 35045 1.25 1.40 1.55
510435 4.40 4.90 5.50 UPC 1028H 1.40 1.62 1.80 756373 .20 .25 .30 2561018 .50 .60 .70 2561974 1.20 1.60 1.80 351148 3.30 340 3.70
518439 7.60 7.90 8.30 UPC1031H 2.52 2.74 2.98 256380 18 .25 .28 2561030 1.70 2.00 .230 25[1975 120 1.60 1.80 351349 125 1.40 1.55
TA7045M 1.90 2.10 2.40 UP01152H 2.90 3.10 3.30 256382 .30 .35 .40 2561056 4.30 4.50 4.70 2562009 70 .75 .80
rA70550 1.90 2.10 2.40 UP6115659 1.85 2.05 2.35 25C387A .27 .35 .40 25C 1060 .65 .75 2502021 .50 .55 .60
i n 7060P :65 .75 .85 UPD2r7C 8.70 8.90 9.10 256394 .18 .23 .27 25C1061 .65 .75 .85 25[2028 .45 .50 .55

Minimum Order $10.00 - N..I. Residents add 5% Sales Tax.
We pay postage for prepaid orders of $50.00 or more,

Under $50.00, add $1.00, Canada $1,50.
Quantity Discount Prices - Ask for our complete price list -

Manufacturer inquiries welcome - All parts guaranteed.
Prices may change without notice. C.O.D. orders welcomed.

TOLL FREE TELEPHONE
Nationwide 800/631-1250 Local 201/748-5089

In New York 212/7321376

IMMEDIATE DELIVERY WITHIN 48 HOURS
ON ALL PARTS IN STOCK

NEW -TONE ELECTRONICS INTERNATIONAL
P.O. Box 1739, Bloomfield, N.J. 07003

New Jersey Phone: 201/748-5089
Monday thru Friday 8:30 to 5:30
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Haven't you wanted and waited
long enough for your Sencore
VA48 TV -Video Analyzer?

"I'm eriou : bout wanting to h = ou
increase your service by isolating trouble to
specific TV stages in minutes."
Rich Brockway, Technical Cu: mer ervice Director
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Your VA48 is practically jumpin' out of the box in the Sen
core stockroom, anxious to help you increase your color
TV, black and white T'!, VTR, or closed circuit TV service by
as much as 50 percent. The VA48 will help you double your
shop income next year and build 3 service reputation that
will never go away.

How can I help you and your VA48 get together? Just drop a
note to the Sencore Customer Service Department or call
our toll -free WATS number 800-843-3338 today and ask for
Rich Brockway. I will see that your VA48 is delivered to you
immediately, on a 30 -day money -back guarantee that it will
do just what we say i- will do. How can you lose? The only
way you can lose is bi not picking up the phone right now.
Need financing? Perhaps I can help you there.

 Video Bars

The VA48 TV -Video Analyzer is like having a miniature
TV station at your fingertips for troubleshooting.
The VA48 provides all phase -locked signals for fast signal injection troubleshooting into every singlestage of every TV, video tape recorder, MATV, CATV, or closed circuit TV. Makes all TV systems look alikefor simplified IC troublshooting

Patented Bar Sweep 3atterns enable you to align all RF, IF,
and Chroma stages frcm top of chasss. Cuts aligning and
troubleshooting time in these secticns to less than one half.

Crystal -controlled trap frequency markers equip you to set
all traps from top of chassis withou: renoving a single nut or
bolt. What a time-saver"
 Phase -locked color bars, crosshatch, and dots speeds up
your convergence, troubleshooting, or alignment of any color
circuit. No more running color patterns and no more guesswork
as the entire TV stays locked in. Scope waveforms stay in sync
for comparison of any stage to another stage, anywhere in the
TV.

IN Only TV analyzer that provides all var able drive signals for
tube, transistor, and SCR TV sets as well. All drive signals are
monitored on peak -to -peak meter for accuracy and to help
determine defective stages.

 Provides highly filtered 0 to 35 Volt power supply 'or bias,
troubleshooting automatic circuits, powering circuits with
horizontal sweep derived voltages, and SCR checks

.

 One-third the cost of equivalent instruments that have up to
60 separate test leads and non -synchronized signals. The
VA48 is all p -lase -locked and all signals delivered frcm three
circuit -matched test leads for only $975.

3200 SENCORE DRIVE, SIOUX FALLS, S.D. 57107
(6051 339-0100
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Reader's exchange

model 440. Must be in good working condition; quote
price. Vernon Oester, Box 243, Garrett, PA 15542.

Needed: B&K-Precision 1077B analyst and 467 CRT
restorer/analyzer. W. Kohler, 1441 Carol Lane,
Deerfield, IL 60015.

Far Sale: Most Photofact folders before number 800.
Mrs. B. Lawrence, RD -1, Delta, PA 17314.

Far Sale: Sencore TR151 transistor checker, with
papers, excellent condition, best offer. B. Longwood,
56 N. Broadway, Yonkers, NY 10701.

For Sale: Model 23A Hickok Cardamatic tube tester;
B&K-Precision 700 tube tester; Millen grid -dip meter
with 1 coil; RCA WV -98B VTVM; General Radio wave
meter; B.R. noise detector; 50 -MHz frequency counter;

and miscellaneous tubes. Trade for B&K-Precision
model 415 sweep/marker. Allan V. Eisenhaur, 9

Rachel Carson Lane, Centerville, ME 02632.

Needed: Schematic for a B&K-Precision 360 VOM.
K.E. Lee, Route 1, Box 44, Big Rock, VA 24603.

For Sale or Trade: Rider's radio & TV manuals. Also,
OlA, 5Z3, 6J6, 011A, 112A, UX200, 199, U864, 120,
2A3, 25B8, VR150, 19T8, 71A, 117L3, 117M7 and 83
tubes for old radios. G.C. Goodwin, c/o Odd Fellows
Nursing Home, Mattoon, IL 60960.

For Sale: Photofacts 173 to 419, old shop manuals,
radios, record players and early -model TVs, PF
Reporter and Electronic Servicing from 1967 to 1978,
Radio -Electronics from 1971 to July 1978, many old
books, used yokes, hundreds of good used tubes and

INEGARD 1KS...



old test equipment. Make an offer. Ray Otto, 205
Lake, Menasha, WI 54952.

For Sale: Two file cabinets full of older Photofacts,
$350. F. Swartz, 2050 Espanola, San Pablo, CA 94806.

For Sale: Some copies of Radio News dated 1939, 1940
and 1941. Harold Homes, 1687 Greenwood Road,
Alger, MI 48610.

For Sale: New Heath IG-57A, $135; IG-28, $75; IG-18,
$75; and Sencore FC45, $300. All with manual and
leads. Bill Becktold, 7429 Frederick St., Omaha, NE
68124.

For Sale: B&K-Precision 1801 frequency counter, B&K
1403A scope, B&K servicemaster and Hickok 256
40 -channel CB RF generator. All CB equipment used
just a few hours, in cartons with all probes and

manuals. Cost was
Michael Harlinski,
MA 01109.

Needed: Schematic
buy, or copy and
Drive, Humbolt, IA

Needed: Operating
signal generator.
Neptune, NJ 07753.

$950, sell for $700 or best offer.
180 Cherokee Drive, Springfield,

for a Galaxy V transceiver. Will
return. Steve Stein, 10 Rainbow
50548.

manual for a model 610A Hickok
J. Di Franco, 518 Glenmere,

For Sale: Volumes 7, 10, 11, 12, 13, 14, 15, 16 and 17
of Rider's radio troubleshooters manuals with indexes.
Also, numerous technical books, some now out of
print. Write for a list. Macario Garnica Balbuina,
Libertad #2208 Ote., Col. Moderna, Monterrey, Nuevo
Leon., Mexico.

in the Public Schools.
Now it's readin; 'ritin'... and training
through television.

Educators in Montgomery Coun-
ty, Maryland, believe strongly in the
effectiveness of television as a class-
room teaching tool. Each of the
County's 186 schools is equipped
with a TV distribution system for
both off -the -air and closed-circuit
programming.

Though the school system does
not have over -the -air broadcasting
facilities, it does have a complete
studio with commercial quality color
cameras, lighting and props. Gen-
eral and custom-tailored classroom
programs are produced there on 1 -
inch video tape, then reproduced on
1/2 -inch reel-to-reel and video cas-
settes for distribution to the schools.

There are several schools that
have TV studio facilities, too, for
producing their own black and white
closed circuit programs. Interested

FLOWER VALLEY SCHOOL

students are trained in various phases
of television production, and many
go on to careers in the TV industry.

A few years ago, the Maryland
public broadcasting network began
transmitting on UHF channel 22.
Few of the Montgomery County
schools were equipped for adequate
reception of this important educa-
tional channel, so the decision was
made to begin modernizing the
antenna systems. MATV contractor,
Don Morar, of Woodbine, Mary-
land, was awarded the bid. To assure
meeting reception specifications,
Morar selected various combinations
of Winegard antennas and pream-

plifiers to fit each reception location.
A favorite combination Morar uses
for difficult UHF reception areas is
Winegard's CH -9095 antenna with
an AC -4990 preamp. "I have found
this setup does an excellent job,"
Morar said, "and as we all know,
nobody makes a more reliable an-
tenna preamplifier than Winegard."

It is interesting to note that more
and more educators are using TV
as a positive influence and valuable
aid at all levels of education within
our nation's school systems. And
Winegard reception products are at
work to help them achieve better
education from coast to coast.

WINEGARD WORKS... Everywhere!

V5'WINEDARD
The Winegard Company 3000 Kirkwood Street Burlington, Iowa 52601Don Morar, MATV Contractor
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Everything
for the

service pro

-YOURS FREE.
32 -pages of test instruments - from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive products. Kits and assembled.
EICO quality. EICO value. For FREE
catalog, check reader service card or
send 750 for first class mail.

108 New South Road
Hicksvillle, N.Y. 11801

J
Circle (20) on Reply Card

troubIeshootíouil

Loss of horizontal locking
Truetone WEG2887A17
(Photofact 1160-2)

Adjustment of the horizontal -
hold coil could bring the horizontal
to zero beat, but there was no
locking. Usually, a new duo -diode
phase detector will cure this symp-
tom. However, neither a replace-
ment duo -diode nor a new oscillator
tube helped the operation.

6GH8A 6GHBA

After the TV was brought to the
shop, I checked the oscillator and
phase -detector voltages. No dc vol-
tage was measured at the plate of
VSOIA (the AFC tube) and R509
checked open. Additional resistance

measurements proved R514 and
R533 were about 35% -low, while
R507 measured only about 5K.

Replacement of these four resis-
tors restored correct operation.
Notice that Singer model HE -8060
S-1280 and Coronado model TV2-
6634 S-1157 have the same circuit.
Check these resistors first, if no
locking or loose locking is the
complaint with those models.

Charlie Jackson
Buckner, Illinois

Smoked, no volume
Acme 8 -track tape player
(no Photofact)

This nearly -new tape player had
smoked and gone dead, according
to the customer. I connected my
bench power supply and test speak-
ers, then inserted a tape. There was
no sound or smoke and the supply
meter showed zero current drain.
The fuse in the in -line holder was a
30 -ampere automotive type and it
was blown.

I removed the case and saw

RCA Receiving Tubes Mean Business!
You can get 211 the receiving tubes you
need from your RCA Distributor . . .

Miniatures, Novars, Compactrons,
Nuvistors, Glass tubes, Metal tubes...
Over 1000 types, produced to RCA's
exacting standards.

Plus many RCA service aids and busi-
ness aids to add to your efficiency and

promote your business ... Tube Cad- Receivingdies, service tools, technical literature
and a wide assortment of in-store signs Tubesand displays.
See your RCA Distributor for all your
tube needs.
RCA Distributor and Special Products
Division, Deptford, N.J. 08096.
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Surprised? Don't be. Because
today, Ungar has one of the broad-
est, most complete lines of sol-
dering and desoldering equipment
and accessories in the business.
Product by product, you'll find
application -oriented designs that
let you neatly handle any job that
may come along.

Take, for example, the
Ungar soldering irons. Modularly
designed to give you a complete
choice of handles, heaters and
tips. You get the versatility you
need. And fast, easy, economical
on-line replacements. Plus, the

right tool for every job - micro-
electronics, bench or field service,
repairs of energized circuits,
compatibility with sensitive
components.

Or consider Hot Vac® 2000.
A revolutionary new design in
desoldering tools. Lightweight.
Pistol -grip. Easy to clean. Extra
long life tips. And try our versatile,
lightweight Heat Gun on your
assemblies and repairs.

There's an Ungar tool for

special jobs too. Like our highly
sophisticated Ungarmatic®
Soldering Station. And special kits
for desoldering DIPs and ICs.

The point is, where there's
solder, there's Ungar. Tools and
accessories that let you handle
every job. Drop us a line and we'll
send you our new catalog. It's
free. And it includes everything
you need for successful soldering.
Except the solder. For our com-
plete catalog, write to Ungar
Division of Eldon Industries, Inc.,
P.O. Box 6005, Compton, CA
90220 (213) 774-5950.

The Only
Thing We Dort Make

s The Solder,
Circle (12) on Reply Card



WHAT CAN THE
DM 100 DO THAT A
CONVENTIONAL
MULTI -TESTER
CAN'T?

Display Alternating or Direct
current measurements from 0.1µA
to 2A

Display resistance measurements
from 0.1 ohm to 2 megohms

Display AC or DC voltage measure-
ments from 0.1mV to 1000 V

Display large 1/2 inch L.E.D.
numerals you can read in the dark

Features:
0.1% Basic Accuracy
31/2 Digit
Fuse Protected
Auto -Zeroing
Over Range Indication
Auto -Polarity
Battery Test Function

universal 14270 N.W. Science Park Drive
Portland, Oregon 97229

Circle (13) on Reply Card

APPLIANCE
REPAIR
BOOKS

Thirteen Handbooks written in easy -to -under-
stand language by experts in the service field
with illustrations and diagrams! Acclaimed by
instructors and professionals alike! Hów to
diagnose and repair air conditioners, refrigera-
tors, washers, dryers, ranges, microwave
ovens, dishwashers, vacuum cleaners, electro-
static air cleaners, RV gas appliances, hair
dryers, motors, water heaters, coffeemakers,
can openers, floor polishers, steam irons, food
mixers, lawn care appliances, electric knives,
electric and digital clocks and many others.
Also fundamentals of solid state, setting up a
shop, using test instruments and more. Only
$2.65 to $4.90 ea.

SEND FOR FREE PRICE LIST

Gamit, Dept. ES
110 W. St. Charles Road,
Lombard, Illinois 60148

SOLDERING
IRONS

Pencil style. Safety light. Two heats - 20w and
40w. 6 tips. Unbreakable handle. 2 and 3 wire
neoprene cords.

DESOLDERING
IRONS

Pencil style. Safety light. Some operate at 40w, idle
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords.

SOLDERING &
DESOLDERING

KITS

Everything needed
to solder or de -

solder or both. All
in a handy lifetime metal

box with hasp.

See your distributor or write...

Enterprise. Development Corp.
5127 E. 65th St. Indianapolis IN 46220

PHONE (317) 251-1231

Troubleshooting tips

charred wires that connected the
power socket to the on/off switch
and to the track -changing solenoid.
Something had drawn a lot of
current. Because I had no schemat-
ic and couldn't be sure of where the
wiring connected on the board, I
set the current -limiting feature of
my power supply for 2 A with a
dead short. When I touched the
positive lead to the solenoid, the
supply voltage dropped to nearly
zero and the current was 2 A. This
indicated a dead short. A B+ wire
ran from the solenoid to the PC
board. I disconnected the wire at
the board and touched my positive
supply lead to the wire. It was
shorted to ground.

After checking the wiring, I
found the motor was fed by power
from the circuit board, so I
disconnected the motor's B+ lead.
This time when I applied power to
the previous point, the current
drain was less than 50 mA, and I
could hear the normal background
noise coming from the test speak-
ers. Touching the supply probe to
the motor wire proved the motor
was shorted.

Thinking the motor had a
jammed rotor, I began to remove it
by taking out three Phillips -head
screws. When I lifted out the
motor, I noticed that the B+ lead
had been pinched against the case,
causing a dead short to ground. I
applied power to the motor. It
rotated, and the drain was less than
100 mA.

Apparently the wire had been
pinched during installation at the
factory. Installation of new wires to
replace the burned ones plus taping
and rerouting of the motor's B+
wire completed the repair.

Never before have I had a motor
lead pinched, but I have found
wires of dial lamps in CH radios
pinched before. Of course, the fuse
blew each time.

To minimize the cost of fuses
blown during troubleshooting and
to allow faster troubleshooting with-
out danger of ruining more compo-
nents, I usually set my bench power
supply for a certain maximum
current. It is quicker and more
accurate than using an ohmmeter.

Mark Hughes
Kings Mountain, NC

Circle (24) on Reply Card
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THE FASTE Y TO ORDER
GENERAL ELECTRIC PARTS IS FM:

General Eectric has the magic
number. Atoll -free hotline con-
necting you directly with fre GE
Parts Center in most areas. And
the simple key to using it is charg-
ing your order to VISA, Master
Charge or an approved GE Open
Credit Account.

That's one way we're making
your business easier. But it's not
the only way. We're continuing to
increase stocks throughout our
national computer-linked parts
distribution system. And striving
to fill orders fasterthari ever before

To make GE Per'ormance Tele-
vision even easier to service, we're
packing a new Mini Manual into
the back of every color set. It gives

you the right schematic diagram,
parts list, symptom repair infor-
mation and safety features for the
set you're working on. Wh ich
makes your job E lot easier.

For our list o toll -free numbers
and everything you need to order
GE TV parts fast fi l l out anc send in
the coupon below. It's our' business
to make your business easier.
r

"DUTCH"' MEYER
GENERAL ELECTRIC TELEVISION
ONE COLLEGE BOULEVARD
PORTSMOUTH, VIRGINIA 23705

Please send the following:
 Brochure covering GE ;oil -free ordering numbers.
 Listing of Parts Distributors.
 Master Charge and VISA information.
 GE Open Credit Account nformation.

ES -74

Name

Service Company

Address

City State _ Zip

GENERAL ELECTRIC



Video and ABL
circuits and servicing

Servicing GE 13"color TV, part 6

Video circuits
Some technicians believe video

circuits are simple, and that they
are included only to provide suffi-
cient contrast. Perhaps this was
true in tube -type black -and -white
receivers, but certainly it's not the
case with modern solid-state color
receivers.

For example, the General Electric
AA chassis has a total of seven
transistorized stages between the
video preamplifier and the picture
tube. In addition to amplification
of the video signal, these stages also
remove the 3.58 -MHz color signals,
allow the adjustment of brightness
and contrast, have vertical and

Figure 1 A white arrow marks the
approximate location of the video and
automatic -brightness -limiter circuits in
the General Electric AA chassis.

By Gill Grieshaber, CET

horizontal blanking inserted, and
are connected to the Automatic -
Brightness Limiter (ABL) circuits.

Correct clamping to the proper
black level is provided by a
combination of direct coupling and
dc restoration.

Defects in these video stages are
more likely to affect the brightness
than the contrast. Also, trouble -

Figure 2 Major video and

shooting is more difficult with
direct -coupled stages. Therefore,
modern video stages are very im-
portant, and we urge you to study
them before you are forced to
repair them.

Figure 1 shows the general area
of the video and ABL circuits in the
GE AA chassis, while Figure 2 and
Figure 3 have arrows to show

ABL components are identified by arrows.

0210
0215

0270 "'25

0230

Y220

0240

FRONT
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Put "LIFE" into
your
Picture
Tube

-------
\ ' 23VAN

_ Cha,nel MaOPT CHRQ
Ste

COLOR PT TTE Li

'%j cESales!

Channel Master OPTI-CHROME "LT" can liven up your
profit picture by offering your customers something
no other picture tube has... a lifetime warranty!*

Statistics show you'll get only one chance to
sell a replacement CRT in the lifetime of a set....
so make that sale count by selling the Opti-
Chrome "LT."

Free Tube Replacement for
as long as your customers

own their sets!
With Opti-Chrome "LT" you get: more profits...
the best warranty feature on the market...a door -
opening sales tool...a tube that ties the customers

to you for the life of their set...a hedge against
the service giants...something new and exciting
to talk about...the best CRT and the best
warranty available at any price!

Opti-Chrome "LT "....it's
going to revolutionize the

picture tube industry!
r Division of Avnet, Inc.

ChaAlia% I<ES*5 ES279, Ellenville, New York 12428
*Limited Warranty-Labor not included.

Circle (14) on Reply Card
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General Electric

transistor and diode locations on
the main module and on the
module that includes the picture -
tube socket.

Analysis of video circuits
A schematic of the first five video

stages is given in Figure 4, and
Figure 5 has the corresponding
waveforms.

When the receiver is tuned to any
TV station, both the video ampli-
tude and the dc voltages vary
constantly according to the picture
content. These are large changes,
and they prevent correct readings of
both peak -to -peak and dc voltages.

Therefore, to eliminate these varia-
bles during waveform photos and
voltage measurements, a gray -quad
pattern was used from an ATC-10
American Technology generator.

0205 operation
Except for two items, the 0205

second -video stage is ordinary.
First, the emitter resistor is not
bypassed, and the collector load
resistances together are low, about
1300 o. Because of these conditions,
the base -to -collector gain is less
than 2 (see Figure 4).

Also, between the emitter resistor
and ground is a tuned circuit (L214

and C214) that resonates at about
3.58 MHz. Any emitter signal is
subtracted from the base signal.
Therefore, any signal at L214/C214
reduces the gain of the transistor.
In other words, the L214/C214
tuned circuit is a trap that reduces
the Q205 gain around the 3.58 -
MHz frequency. This action is
shown by the color -bar waveforms
of Figure 6. L214 is not adjustable.

Delay line
L210 provides the usual time

delay of the luminance signal so it
is in register with the chroma signal
at the picture tube.

VIDEO

FROM

Q200

3V PP

TP3

+37V

5V PP

Q205

2ND VIDEO

16 IV

29V PP
31V

R206 820

C214 I 200 pF

IV PP
OV DC

DELAY LINE

L210

(OOOl

R208

2700
R209

,212V

oio

T700r_
FLYBACK

TO

HV RECT

ó 12 +178V

W4

L214

53VPP

45V

R2I2 ? 3300

3300

2700

IPNPI

Q210

3RD VIDEO

16.3 V

+17V

C213 68 pF

R210

R213 1500

+21.2V

3.6V PP

W6

Q215

/VIDEO

+20.5V

+38V

R214 1800

R215

IPNP)

Q240 ABL

R240 / 1100

+212V

R242

5000

CONTRAST

100K
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Figure 3 Three color matrixing power transistors and one
video driver transistor with associated components are
mounted on the picture tube socket module. All
connections are made through polarized plugs and

sockets so the assembly can be removed or replaced
easily. Picture A is the front side which has the
components, and picture B shows the wiring side as
viewed from the rear of the TV.
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Figure 5 These waveforms are keyed
to the "W" numbers in Figure 4.

General Electric

For troubleshooting, remember
that an open delay line eliminates
all video in downstream stages and
also produces a black raster.

An open of the common L210
connection (that is tied to B+) will
cause severe ringing which resem-
bles ghosts. Also, an open R208
or R209 will cause the same
ringing, because of improper termi-
nation at the input or output of the
line.

Test for a defective delay line by
removing the component, turning
down the color control, and con-
necting a short piece of wire
between the collector of Q205 and
the base of Q210. The picture
should have normal sharpness but
without any ringing. If this test
removes the ringing, the delay line
must be bad, or one of the loading
resistors is out of tolerance.

Three stages
The next natural break in the

circuit occurs at C220, the first and
only coupling capacitor. Therefore,
the Q210, Q215 and Q220 stages
are explained together.

Q210 is connected as a normal
common -emitter amplifier (signal
enters at the base and leaves at the
collector). This provides a phase
reversal (see waveforms W2 and W5
in Figure 5). The emitter resistor is
bypassed partially to high frequen-
cies by C213, while R213 limits the
amount of HF boost. Gain of Q210
is about unity. Q210 is a PNP-po-
larity transistor, so the B+ enters

at the emitter and exits at the
collector where it becomes the base
bias and signal for Q215.

Q215 functions as a common -
emitter amplifier. However, its gain
usually is less than unity because of
the large unbypassed resistance in
the emitter circuit. A part of this
resistance is the contrast control.
Higher resistances decrease the
gain, and lower resistance adjust-
ments increase the Q215 gain by
the principle of degeneration (cur-
rent feedback). Of course, adjust-
ments of the R215 contrast control
change the collector voltage (and
the base voltage of Q220, the next
stage), but this does not change the
actual picture brightness because of
C220.

Q220 is wired as an emitter
follower (signal is applied to the
base and is taken from the emitter
while the collecter has only B+)
that drives the dc -restorer circuit in
the next stage. Both the do and ac
voltages at the emitter change in
step with picture variations and
with contrast -control adjustments.

DC restorer
C220 is the coupling capacitor

between Q220 and Q225. Any
coupling capacitor eliminates the
vital do level of the video signal,
but the do relationship can be
restored by a diode circuit that
clamps the waveform properly.

Diode Y220 and coupling capaci-
tor C220 form a shunt -type peak
reading rectifier circuit that pro-
duces a negative do voltage at the

Figure 6 Color -bar waveforms prove L214 and C214 (in Q205 emitter circuit)
function as a tuned trap to minimize color signals at the collector. Base
waveform (W1) has sync pulses, black bars between the color bars and a normal
amplitude of 3.58 -MHz signal on top of the color -bar spaces. The collector
waveform (W2) shows inversion and less color amplitude. The W3 (emitter)
waveform is identical to that of the base. W4 (L214/C214 trap) shows only the
11 color bars without sync or blanking pulses.
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faÍS
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A ti

Y220 anode when the video signal
is rectified. The junction of C220
and Y220 is connected to the base
of Q225. Therefore, when the video
signal there has increased ampli-
tude, the base becomes less positive
(which makes the picture brighter,
as we shall see). Conversely, a
reduced video level allows the base
to become more positive, and the
overall picture is less bright. (This
prevents a gray background during
low -contrast dramatic scenes when
the background should be jet
black.)

Notice that the true brightness of
the picture is not changed, because
the diode clamps the shoulder of
each blanking pulse to the dc
voltage that's present at the cath-
ode of Y220. This operation should
be clarified by the waveforms of
Figure 7.

Defective Y220
When the video amplitude is

normal and Y220 is not defective,
the anode of Y220 measures about
0.8 V less positive than its cathode
(from the clamping rectification). If
the same dc voltage is measured at
both ends of Y220, the diode is
open or shorted. Therefore, either
an open or a short reduces the
brightness by eliminating that 0.8 V
of opposing voltage. Other symp-
toms, however, are different.

An open Y220 probably smears
the picture sharpness slightly, but
the difference is not noticeable. The
loss of brightness is the main
symptom.

A severe degradation of picture
quality occurs when diode Y220 is
shorted, in addition to the large
reduction of brightness. In this
case, L220 is the only load for the
signal coming through C220, so
overpeaking and waveform distor-
tion occurs. Figure 8 shows a
waveform and a TV picture for
normal operation plus (for compari-
son) another waveform and TV
picture when Y220 was shorted.
The TV picture when the diode was
shorted is difficult to describe. One
of the effects resembles white
compression. But another shows
smears along the trailing edges.

0225 emitter follower
Q225 is connected as an emitter

follower whose high -impedance in-
put does not interfere with the
C220/Y220 dc restorer operation,
and whose low -impedance output
from the emitter is adequate for
supplying the video -driver stage.

Input to Q225 consists of the
video that comes through C220 and
the sum of the Y220 rectified
voltage plus the do voltages from
the brightness control and the ABL
circuit.

Output of Q225 is video mixed
with a dc voltage that varies with
brightness -control adjustments
(which don't change the video
amplitude).

At the output of decoupling
resistor R230, the blanking signals
from Q230 are added before the
combined video and blanking is
sent to Q404.

Figure 7 Video coming through C220 is clamped by diode Y220 to a selected dc
level. Waveform A (at the Y220 anode) shows the relative positions of video and
the zero -voltage line. Clamping by diode Y220 occurs at the blanking shoulders.
The line at the blanking shoulders in the top trace of B marks the dc voltage
supplied to the Y220 cathode. After the video level was reduced (bottom
waveform of B), the blanking shoulders still were clamped to the dc voltage.
Therefore, the blanking shoulders remained at the selected dc voltage although
the video amplitude changed. This
holds the cut-off point of the picture
tube at the same fixed dc voltage
(regardless of video changes) in ex-
actly the same way as if dc coupling
had been used through all of the video
stages.

11~1111111.., +

r-

Figure 8 A serious picture degradation
occurs when diode Y220 shorts. In A,
the top trace is the normal generator
video at the Y220 anode. Lower trace
shows the distortion caused by a

shorted Y220. TV picture B is a normal
one, while picture C shows the same
TV picture after Y220 was shorted.
There Is a compression of most
shades of brightness plus a trailing
smear and the picture was much
darker.

wiliormipmee 11~11
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PTS test instruments
keep you headed
in the right direction.
Model 1010
VHF Port -A -Analyst
Our basic tuner analyst for areas
without UHF reception. For
troubleshooting defects or
substitution in customer's set
during a tuner repair.
Also in self -assembly
kit forrii. UHF
conversion kit
available.
Circle (40) on
Reply Card

Model 5001
All -Channel Field Strength Analyst
This all -channel tuner analyst and

VHF -UHF field strength meter
is a state of the art CATV,

MATV and antenna test
instrument. Features individual

75 ohm or 300 ohm inputs
(both U/V), three position

attenuator switch (dB / Uv), battery
test, individual U/V LED indicators

and detachable AC line cord.
Circle (41) on Reply Card

Model 3001
All -Channel Port -A -Tuner
Portable VHF -UHF tuner

specifically designed to replace
customer's tuner during repair.

AC powered and completely
isolated-receives 82 channels

with any 41 Mc TV set.
Circle (43) on Reply Card

Model 2002
All -Channel TV Tuner An
A solid state test unit th
can substitute both the I

and VHF tuners by "jumi
the analyst. Use in the c
home or on your bench
all the cost. Invaluable fc
troubleshooting the IF or
AGC system.
Circle (42) on Reply Card

Professional performance In the
customers home or in your shop.

on



Model 4001
All -Channel Port -A -Analyst
AC/DC, combines the features of Models
3001 and 2002. Serves as an analyst to
find set defects or can replace the
customer's tuner during repair.

alyst
at
JHF
ping -in"
ustomer's
without
Dr

ne year limited warranty
all PTS Test Instruments.

.
maw.
..:::

Circle (44) on Reply Card

8001 Component Analyzer
Solid state component tester
works in or out of circuit.
Simple hook-up to any

standard oscilliscope.
High, medium and low

range switch for
matching the

impedance of
the component

being tested.
Circle (45) on

Reply Card

DG -4 Power Supply
Voltage Control Center

independently produces four variable
DC supply voltages. Excellent for

substituting critical control voltages
for TV electronic/varactor tuners,

voltages in TV's, stereos, radios and
many other electronic devices.
Also available is a Model DG -1,

variable voltage single output
power supply.

Circle (46) on Reply Card

SERVICENTER
GUIDE

MIDWEST PACIFIC
Home 011ice SACRAMENTO, CA 95841

BLOOMINGTON, IN 47401 4351 D Auburn Blvd., P.O. 41354
5233 S. Hwy. 37. P.O. 272 918-482 6220

812-824-9331 SAN DIEGO, CA 92105
CLEVELAND, OH 44134 5111 University Ave., P.O. 5794

5682 State Road 714-280.7070
216-845-4480 LOS ANGELES, CA

KANSAS CITY, KS 66106 Paramount, CA 90723
á.119A Merriam Lane. P O. 6147259 E. Alondra Blvd.

913-831-1222
MINNEAPOLIS, MN 55408
815 W Lake St . P O. 8458

612-824-2333
ST. LOUIS, MO 63130

8456 Page Blvd., P.0 24256
314-428-1299

DETROIT, MI 48235
13707 W. 8 -Mile Rd

313-862-1783
GRAND RAPIDS, MI 49501

1134 Walker Northwest
P O. 1435

616-454-2754 NORTHEAST
CINCINNATI, OH 46216

8172 Vine St. . P.O 16057
513-821-2298

MILWAUKEE, WI 53218
7211 Fond du Lac

414-464-0789
COLUMBUS, OH 43227

4005A E Livingston

213-634-0111
PORTLAND. OR 97213
5220 N.E. Sandy Blvd

P.O. 1:1096
503'282-9636

SEATTLE, WA 98188
988 Industry Dr. (Bldg. 28)

P.O. 88831 - Tukwila Branch
206-575-3060

412-78.-7648
E. PATERSON, NJ 07407
158 Market Si . P.O 357

201-791-6380
BUFFALO.NY 14214

299 Parkside Ave.
716-837-1656

BOSTON
Arlington, MA 02174

1167 Massachusetts Ave., P.O. 37'
617-648-7110

BALTIMORE, MD 21215
SOUTH 5505 Reisterstown Rd., P 0 2581

ATLANTA, GA 30318 301-35+1-1186

1240 Techwood Drive N.W
P.O. 93887

404-873-1787
JACKSONVILLE, FL 32210

'918 Blanding Blvd.. P.O. 7923 MOUNTAIN
904-389-9952

WASHINGTON, DC
Silver Spring, MO 20910

8880 Brookville Rd
301-565-0025

CHARLOTTE, NC 28225
726 Seigle Ave . P 0. 5512

704-332-8007
801-484-1451BIRMINGHAM, AL 35201 PHOENIX AZ 85009210 N. 9th St . P O. 1801

2916 West McDowell Rd.
205-323-2657 602-278-1218MEMPHIS, TN 38118

7614 Lamar Ave. P.O. 18053
901-365-1918

NORFOLK, VA 23504
3118 E. Princess Anne Rd

804-625-2030
NEW ORLEANS SOUTHWEST

Metairie. LA 70004 LONGVIEW, TX 75601
3920A Airline Hwy., P.O. 303 110 Mopac Rd.. P.O. 7332

504-837-7569 214-753-4334
TAMPA, FL 33690 OKLAHOMA CITY, OK 73147

2703 S Macdill, P.O. 14301 4509 N.W 1019, P.O. 74917
813-839-5521 405-947-2013

NASHVILLE, TN 37214 HOUSTON, TX 77207
2426 A Lebanon Rd. 4326 Telephone Rd., P.O. 26616

615-885-0688 713-644-6793

SPRINGFIELD, MA
Westfield, 9IA 01085

300 Union St., P.O. 238
413-562-5205

PHILADELPHIA
Upper Darby. PA 19082

1742-44 State 9d., P 0 207
215-352-6609

614-237-3820 PITTSBURGH, PA 15202
INDIANAPOLIS, IN 46202257 Riverview Ave. W.. P 0 4130
1406 N. Pennsylvania Ave

317-631-1551
DAVENPORT, IA 52803

2024 E River Dr.
319-323-3975

OMAHA, NE 68104
6918 Maple St.
402-571-4800

CHICAGO, IL 60659
5744 N. Western Ave

312-728-1800

DENVER
Arvada, CO 80001

4958 Allison Sr. . P.O. 672
303-423-7080

SALT LAKE CITY, UT 84106
1233 Wilmington Ave

THERE'S A
PTS BRANCH
NEAR YOU!

TS ELECTRONICS, INC.



General Electric

Blanking

Horizontal -sweep pulses and ver-
tical -sweep waveforms are both fed
to the base of Q230 through C324.
In addition to operating as a
coupling capacitor, C324 has a
value that removes the tilt from the
vertical waveform. (If this diagonal
line between vertical pulses is not
leveled, the top of the picture would
be brighter than the bottom.) R232
applies a small forward bias to the
PNP transistor, while the negative -

going peaks of both horizontal and
vertical signals produce B/E cur-
rent (and thus amplification). The
positive peaks are conducted
through Y230 to prevent peak -read-
ing base rectification, which could
produce a positive base voltage that
would allow only the tips of the
input waveform to be amplified.
(Therefore, an open Y230 would
cause insufficient blanking, with
visible retrace lines. And a shorted
Y230 would eliminate all blanking.)

The negative -going sweep signals
are inverted in Q230, and the
positive -going collector signals are
sent through R231 to join the video
at the  output of R230. Then both
blanking and video go to the base
of Q404, which is on the module
that includes the picture -tube sock-
et.

Notice that a negative -going sig-
nal (such as a reduced dc voltage)
at the junction of R230 and R231
increases the picture brightness.
And an increased do positive vol-
tage or a positive -going video signal
(see W7 in Figure 5) at R230/R231
decreases the picture brightness.
Therefore, the positive -going tips of
the blanking signals at R230/R231
will reduce the brightness (blank
the picture tube).

Keep these statements in mind
when you measure dc voltages
during troubleshooting.

Next, the ABL circuit will be
analyzed before the remainder of
the video circuit is discussed.

Automatic -brightness limiter
High -voltage current from the

picture -tube guns travels through
the video -output transistors to
ground. From ground, this current
flows through resistor R702 (see
Figure 4) to the low end of the
HV-rectifier winding of the flyback.

TESTPOINT
LOW

BRIGHT
NORMAL
BRIGHT

HIGH
BRIGHT

Q240 base 19.4 18.2 17.8
0240 emitter 18.3 17.9 17.7
Q240 coil 7.5 6.3 7.2
0245 emitter 8.1 6.8 6.5
0225 base 7.1 5.9 5.7
0404 base 6.8 6.9 6.7
Q420 coil 138 110 102
0400 coil 138 113 108
0410 coil 137 110 104

Table 1 These key dc voltages were measured

Therefore, the flyback end of R702
will have a negative voltage that
varies directly with the picture -tube
brightness.

Well, it would be negative except
for a positive voltage brought from
the +21.2-V source through
R244. After this bucking positive
voltage is added, the dc voltage at
R702 becomes less positive with
increased brightness. Variations of
the positive voltage are used to
operate the automatic -brightness-

level (ABL) circuit.
C246, R246 and C240 filter the

horizontal ripple from the R702 do
voltage before it is applied to the
base of Q240, a PNP-polarity
transistor. Voltage divider
R240/R241 applies a positive vol-
tage to the Q240 emitter. This
voltage is approximately equal to
the base voltage. Therefore, Q240
does not have enough forward bias
to conduct when the picture -tube
current is not excessive. In other
words, over the normal brightness
range, Q240 is cut off and does
nothing. Q240 drives Q245, so
Q245 also does not conduct, and
the de voltage applied to Y220 and
the Q225 base voltage is not
changed. The ABL circuit does not
operate at any normal brightness.

If the brightness becomes exces-

at different brightness levels.

sive for any reason, the Q240 base
voltage becomes less positive, and
Q240 conducts, thus increasing the
positive voltage at the Q245 base.
In turn, Q245 conducts and brings
some of the positive collector vol-
tage to the emitter, where it
increases the de positive voltage
at the base of Q225. As stated
before, a higher do voltage here
reduces the brightness.

Therefore, the ABL circuit works
to cancel most excessive brightness.
The figures in Table 1 should make
the operation more clear.

One factor is not accounted for
in the de voltages. The filter at the
Q240 base removes the horizontal
ripple, but it does not eliminate the
low -frequency 60 -Hz ripple that is
produced by the alternate high and
low picture -tube currents that occur
during vertical trace and retrace.
These waveforms are forward bias
for Q240, and they cause conduc-
tion that does not seem to be
justified according to the de volt-
ages alone.

Video and chroma matrixing
At the neck of the picture tube is

a combination CRT socket and
module that contains one video-

driver transistor and three color
power amplifier transistors that
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Figure 9 Luminance video and demodulated chroma signals are matrixed inside
Q420, Q400 and Q410. Chroma signals are applied to the bases, and luminance
signals are applied to the emitters. These four transistors are mounted on the
CRT -socket module of Figure 3. Voltages and waveforms were measured during
reception of a generator B&W signal, therefore, no chroma signals were there.

drive the three picture -tube
cathodes. Figure 9 gives the entire
schematic, and Figure 10 shows the
luminance waveforms when video is
supplied by a generator.

0404 operates as another emitter
follower. Video from the emitter
goes through R425, R405 and R415
to the emitters of the three color -
output transistors. Neither com-
mon -base amplifiers (where the
signal enters at the emitter and
exits at the collector) nor emitter
followers invert the polarity. There-
fore, the video (plus blanking) is
positive -going through these stages
and at the CRT cathodes. Of
course, a positive signal to a CRT
cathode decreases the brightness of
that gun, so the polarity at the
CRT is correct.

Matrixing of the G -Y, R -Y and
B -Y demodulated chroma signals
with the luminance occurs inside
Q420, Q400 and Q410. These
chroma signals enter at each base
(so the collector polarity is in-
verted), the luminance signal enters
at each emitter (this signal is not
inverted), and the combined color
and luminance signals come out at
the collectors.

Chroma waveforms for these
same stages are very different. They
will be shown and explained next
month.

One unusual characteristic of this
type of matrixing is that the
chroma signal appears at the base,
the emitter, and the collector of
these color transistors. Signal is
found at the emitters because they
are not bypassed. In the same way,
the luminance signal can be scoped
at base, emitter and collector of
each color amplifier. When the
luminance is fed to the emitter,
some of the waveform appears at
the base because it isn't bypassed
and there is conduction between
emitter and base at all times. These
waveforms can be very confusing
unless you know the facts. A
luminance signal fed to a tube
cathode does not appear at the
unbypassed grid. This is one of the
many differences between transistor
and tube circuits.

Troubleshooting
Video -circuit troubles might in-

clude insufficient contrast, smeared
pictures, excessive brightness, dark
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Figure 10 These waveforms were made
when a video generator supplied the
signal. The W numbers correspond to
those of the Figure 9 schematic,
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or blanked -out pictures, or wrong
raster colors (bad gray scale).
Probably the most common symp-
tom will be wrong brightness.

In general, video troubleshooting
should be done in sections. Q205,
Q210, Q215 and Q220 comprise the
first section. Preliminary analysis
should be done as though these
four stages were just one. Check
input and output signals first. If
your scope shows the proper wave-
form at the Q220 emitter (and if
the dc voltage there is within
tolerance), probably this section of
four stages is working correctly.

Here's a valuable tip: No defect
in this section of the video circuit
can eliminate the raster. That's
assuming the defect doesn't affect a
power supply which is common to
other circuits. Defects here can
eliminate the video, weaken it or
degrade it. And a loss of video will
darken the raster. For example, if a
blob of solder shorts the Q215 base
to ground, the downstream do
voltages will change drastically, but
C220 isolates the disturbance. You
can turn up the brightness control
slightly and obtain a blank raster.

By contrast, serious defects in the
last section of the video circuit from
Q225 to the picture -tube cathodes
often cause excessive brightness or
a dark picture. The driver transistor
(Q404) is the only one that theoreti-
cally could reduce the contrast.
However, Q404 is an emitter follow-
er, and they seldom have defects
that reduce the output signal. The
next stage has three power transis-
tors that drive the CRT cathodes,
and a defect in just one would
change the B&W screen color more
than it would the contrast.

If a defect reduces the +145-V
supply (scan rectified from the
horizontal sweep) for the color
amplifiers, the raster and picture
will be too bright. Sometimes the
brightness is so great it kills the
high voltage. A C/E short in Q404
driver transistor also causes tremen-
dous brightness and possible loss of
HV.

On the other hand, an open in
Q404 would bias all three color
amplifiers (Q420, Q400 and Q410)
to cut off. They in turn would apply
an increased positive voltage to the
CRT cathodes, and no raster could
be seen.

T P40

At the lower corner of the
module containing the CRT socket
is test point TP40, which is used
during the gray -scale adjustments.
There is no service/normal switch.
Therefore, the brightness and con-
trast controls are turned down
completely, TP40 is grounded and
the three CRT screen controls are
adjusted for a dim gray raster.
Then the contrast and brightness
are turned up to normal and a
touchup made on the screen con-
trols (if the B&W picture has a
tint).

This test point can be used
during troubleshooting. If you can
follow the sequence for setting the
screen controls and are successful
in obtaining a dim raster, this
proves that any problem of a dim
or blacked -out picture is caused by
the Q404, Q225, or Q230 stages.

Servicing direct -coupled stages
Analyzing direct -coupled stages is

quite difficult, and most methods
have some snares and dangers
because the signal and do voltages
of each stage depend on conditions
of upstream stages. Even simple
tests (such as shorting base to
emitter to turn off a transistor) can
produce severe overloads on transis-
tors that are several stages down-
stream from the one being tested.

You can substitute for wrong
voltages by applying power from an
adjustable -voltage supply through a
limiting resistor to a bad stage.
But this must be done with care
while monitoring the effect on the
stages that follow.

DC voltage analysis perhaps is
the safest and most simple method.
At least this should be done first.
Most transistor defects are shorts or
opens, so write down the measured
voltages and then use logic to
decide which defects might account
for the readings. Then remove the
transistor or other component for
out -of -circuit testing. The AA
chassis GE has all video transistors
soldered to the circuit board, so try
to be accurate in your diagnosis.

Next month
Chroma circuits of the AA -

chassis General Electric, including
the Color Monitor, will be discussed
next month.
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Quick TV Tips G1Se «the
By Wayne Lemons, CET

Symptoms
Both horizontal and vertical sync

disappeared intermittently in this
Admiral TV receiver. Scope wave-
forms isolated the intermittent sig-
nal to the output of sync amplifier
Q2 (see the partial schematic). No
loss of sync occurred in the video
channel, and the picture suffered
no apparent change.

Although the problem was very
erratic, the TV sometimes would
remain without sync for several
minutes. Therefore, we were able to
measure all dc voltages and look at
the scope waveforms.

Actually, the waveforms of Q2
were not helpful. Q2 was saturated
(collector and emitter voltages
checked about the same) and didn't
amplify. But, the big question was
this: Why was Q2 saturated?

No defective parts?
Each resistor shown in the sche-

matic was unsoldered at one end
and individually tested for resis-
tance. Unfortunately, all were with-
in a 5% tolerance. Q1 was not
defective, it had the correct bias
and was amplifying normally. Q2
checked okay, and a new transistor
operated in the same intermittent
way.

Bias and video for the Q2 base
were supplied by a voltage divider
that paralleled the Q1 collector
load resistor. Therefore, we rea-
soned that the defect must be in
that area. An in -circuit resistance
test across resistor R1 gave a
reading of about 2300 0 . This
seemed about right since the
3300-0 121 was paralleled by about
75000 from the series -connected R2
and R3.

All information necessary for us
(and you) to identify the bad
component has been given. Think
about the problem before you read
the answer.

The solution
An in -circuit reading of 2300 0

Peat* sYne
This is a case history that baffled two
good technicians for about an hour.
All important clues are given here.
Can you solve it faster than they did?

QI
VIDEO AMP

READS

2300 OHMS

ACROSS Rl

IN CIRCUIT

DLI DELAY LINE

RI

3300

VIDEO OK

T_ Q2

R2
SYNC AMP

6800

+23IV

R3

680

+ 25V

+ 23.70

+ 23.8V

R4

120

5600

+ 25V

C2

VIDEO

AMP

LI

R6

2200

CI
TO SYNC

I

02

\
SEP

NO VIDEO

WHAT DEFECT PREVENTS
A2 FROM AMPLIFYING?

across R1 should have been enough
for us (and you) to find the one
intermittent component. Notice that
not only is Rl paralleled by the
sum of R2 and R3, but also Rl is
paralleled by R6 (through the delay
line and Ll). The reading should
have been about 1100 0

The delay line must have had
continuity constantly, since a pic-
ture was on the screen. Also, all
resistors had been checked out -of -
circuit. Therefore, either L1 was
intermittently open, or R6 had a
bad soldering joint that was open-
ing the Li circuit. Ll was opening
erratically!

When Ll opened, the Q1 collec-

tor load resistance went up from
about 11000 to about 23000 , thus
increasing the voltage drop across
Rl. In turn, Q2 was biased into
saturation and loss of gain by the
larger R1 voltage.

Comments
Looking back after the problem

was corrected, we remembered that
the picture showed some "ghosts"
which are typical for an incorrectly -
terminated delay line. But of
course, we were looking for a sync
trouble, and intended to check the
ghosts later.

Could you have found the defect
in less time than we did? E
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Typical
Radio

Repairs
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Figure 1 Audiovox model AMF-15 had
no AM -band operation.

By Homer Davidson

Although no single article can describe all possible
defects in car radios and tape players, these case
histories should help you solve many similar problems in
other models. Also, suggestions are given for trouble-
shooting tests and general methods.

Solid-state auto radios are not
very difficult to repair. Some cir-
cuits are in cramped corners, and
there are some accessibility prob-
lems. Also, many machines will
require removal of dust and dirt
before you can see the components.
Other problems should be no more
severe than those in home radios.

The following case histories
should help you anticipate some of
the typical troubles.

Dead AM reception
No sound could be heard on

either the FM or AM bands.
Voltage measurements around the
power section of the circuit board
revealed that no voltage was reach-
ing any circuits. While tracing the
supply voltage from the on/off
switch to the filter capacitors, I
found an open in the printed
wiring.

The open wiring was bridged by
a piece of hookup wire soldered
over the printed wire. The FM
radio operated on all the usual
stations, but the AM function was
completely dead.

Now, the IF transistors are

common to both AM and FM, so it
was obvious that the problem must
be around the AM input stages,
such as the RF or oscillator.

An in -circuit test of RF transistor
TR4 showed a beta reading without
any opens. Voltage readings, too,
were quite normal. But when any of
the transistor leads was touched,
strong local radio stations could be
heard. Obviously, the defect was in
the RF stage.

A generator signal was injected
at the base when the radio was
tuned to 1400 kHz and the gain
seemed to be normal. The same
signal applied to the input jack
could not be heard. The signal was
injected in turn to each end of the
.01 coupling capacitor, and it gave
normal volume.

The defect had to be between the
input jack and the .01 coupling
capacitor (Figure 1). Ohmmeter
tests of the few components found
that the .0022 bypass capacitor was
shorted. A new capacitor restored
correct AM sensitivity.

Motorboating and oscillating
A mixture of oscillations and

motorboating was the complaint
against the model 706A Dodge
radio.

Most complaints of this nature
are caused by open filters or bypass
capacitors. Occasionally, bad tran-
sistors or improper alignment will
do the same.

All filter and bypass capacitors
were paralleled in turn by another
capacitor of a larger value, but the
problems continued.

Generally, transistor testing and
voltage measurements are not effec-
tive for locating components that
produce oscillations. The squealing
could be heard as the radio was
tuned across each station, so we
suspected a bad converter bypass
capacitor.

However, in making the tests, the
meter probe was touched to the
emitter of the RF transistor (Figure
2) and the radio played weakly but
without oscillations.

The .01 emitter bypass capacitor
was replaced, and the performance
was very good.

Intermittently weak reception
When the American Motors
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model 2HT1413, radio became in-
termittent, only two local stations
could be heard at all. However, the
radio would rapidly alternate be-
tween normal sensitivity and this
weak condition.

Because there was no overload of
local stations during the weak
periods, we assumed the problem
was in the RF stage. Very low do
voltage was measured at the base of
Q1 (Figure 3) and none at the
emitter. These readings indicated
that Q1 was not conducting.

However, an in -circuit test of Q1
showed a good beta reading and no
opens. Sometimes an intermittent
transistor will "pop" on when a
transistor tester is connected, so we
always make additional tests. The
suspected transistor was replaced
with a universal SK3018. Unfortu-
nately, within minutes, the intermit-
tent began again.

After several unsuccessful tests,
we measured the resistance of all
transistor leads to ground. Such
tests generally are not accurate with
the transistor still connected. But

Figure 2 Motorboating and oscillations
ruined reception of the model 706A
Dodge radio.

OVEN

Figure 3 Intermittently, the model
2HT1413 American Motors radio would
become very weak. Only two stations
could be heard.

RF AMP

47µF

AVC INTERMITENT
_ = SHORT

this test showed about 200 o from
emitter to ground and only about
3 n from base to ground.

We replaced the 47 -NF base -
return bypass capacitor and the
intermittent was cured.

One local station
Only the local 540 -kHz radio

station could be heard at the low
end of the dial, and nothing (not
even noise or static) was received
above about 700 kHz.

When only the low end stations
can be received, we usually find the
converter transistor is not oscillat-
ing over the entire band. In this
case, a replacement converter tran-
sistor didn't solve the problem.

Analysis of the dc voltages
showed a supply voltage of slightly
above 6 V (it should have been 12
V or higher). And the small
bench -mounted power supply was
running hot and buzzing. We
suspected the audio power -output
transistor, which has its mounting
screw located inside the dial assem-
bly. After we unsoldered the tran-

sistor leads, the supply voltage rose
to the normal 12 V.

Before the power transistor could
be removed, it was necessary to
remove four plastic inserts from the
dial assembly. To remove each
insert, take out the round center
core and then pry out the plastic
insert. Next, remove two metal
screws that hold the metal dial
assembly. The mounting screw for
the transistor now is accessible.

After the output transistor was
removed from the small circuit
board (see photo in Figure 4), a
leakage test verified that the tran-
sistor had nearly a dead short. A
universal SK3041 was used to
replace it.

Before you solder the new leads,
make sure the flat side of the
transistor is opposite the lead wires.
Then, doublecheck the wiring. Yel-
low wire goes to the emitter, the
blue wire to collector and the green
wire to the base. After the transis-
tor and small circuit board are
fastened into position, a drop of
silicone -rubber cement should be

Figure 4 Excessive current drain in the Philco-Ford model DOAA-18806
indicated a shorted output transistor. In this model, part of the dial assembly
must be removed to gain access to it.
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added to prevent the board from
turning.

Severe noise
A model CYM62 Motorola had

very noisy reception, and occasion-
ally the audio would stop for a
short time.

Generally, such noise is caused
by bad transistors, worn volume
controls, leaky IF transformers, and
leaky RF or oscillator padder
capacitors. And sometimes a defec-
tive ceramic capacitor or noisy
resistor in the audio stages can
produce a similar noise. Of course,
audio noises can be heard all the
timé, but RF and IF noises vary in
loudness with the volume control
settings. Thus, the volume control
divides the radio for test purposes.
In this case, the noise originated
before the volume control.

One shortcut for finding noisy
transistors is to short the base to its
emitter. Do this to each stage. If
the B/E short stops the noise, the
noise source probably is in some
stage upstream. By using this
method, we noise to the
converter stage.

Sometimes the circuit where the
problem originates will show a
fluctuation of dc voltage when the
noise is loudest. This was true of
the converter emitter voltage, and
we concluded the defect was cldse
by (Figure 5). Because nearly all of
the supply voltage appears across
the oscillator padder capacitor, it
was suspected of erratic leakage.

When the capacitor was discon-
nected, a varying high -resistance
reading. was obtained across the
terminals. Installation and adjust-
ment of a new padder solved the
noise problem.

Low audio gain
Only one radio station could be

heard, and it had weak volume.
These symptoms in a model 986846
Delco might make you suspect an
RF, converter, or IF problem. This
suspicion was strengthened by a
normal amount of buzz, when a
screwdriver blade and finger were
touched to the center lug of the
volume control.

Using a noise generator, the
signal was traced to the second -IF
transistor. When the signal was

262kHz

Figure 5 Severe noise in

a CYM-62 Motorola was
traced to a leaky padder
capacitor.

applied to the base, the sound was
very weak, but it was loud when
touched to the collector. An in -
circuit transistor test indicated the
transistor was open, and the instal-
lation of a replacement restored the
proper volume and number of
stations.

Broken volume control
The complaints against the Craig

model 3521 radio and cassette
player were no sound and a loose
volume control.

A visual examination showed the
frame of the volume control was
firmly attached to the radio, but
both volume controls and the
switch were pushed backwards so
they rotated with the shaft. This
improper movement had broken the
power lead from the on/off switch.

Figure 6 Both volume controls and the switch were pushed back
position, and several wires were broken in the Craig model 3521 radio.

out of
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Figure 7 No click or thump
could be heard when this
inoperative Motorola TM7A
was turned on. Usually a
power problem or a dead
output transistor is re-
sponsible.

The customer was ready to start
his vacation and there was no time
to order the special control assem-
bly. Therefore, the control was
fastened together (with spots of
solder strengthening the tabs), the
power wire and ground leads were
resoldered, and the radio worked
fine except for the noisy volume
controls (Figure 6). We ordered the
volume -control assembly for instal-

lation after his vacation.
Some noisy volume and tone

controls can be restored by squirt-
ing tuner spray inside and then
rotating the shaft several times.
Other controls either don't become
quiet or the noise elimination lasts
only a short time. So, it's best to
consider cleaning as a temporary
remedy that might last until a new
control can be obtained.

Figure 8 A poorly -soldered joint produced one weak stereo audio channel in a
Sanyo FT872.

No sound
When this Motorola model

TM7A was brought in, no station
could be received and no click was
heard when the radio first was
turned on. (If the output stage is
operating, most radios will have a
thump or click.) With these symp-
toms, the output transistor usually
is dead. We replaced it, but there
was no change (Figure 7).

An audio tone was injected at the
volume control, but not a sound
came from the speaker. Next, dc
voltage readings were taken in the
audio system. The emitter voltage
was zero, the base had 8.7 V, and
the collector measured the same as
the 14.2 V supply. There was no
C/E current, and yet the forward
bias was 8.7 V. Obviously, the B/E
junction was open. This was verified
by an in -circuit transistor test, and
a new transistor restored the good
performance.

One weak channel
One channel of the Sanyo FT872

was very weak, but there was no
distortion. In this combination rad-
io and Stereo -8 player, the audio
stages are on a separate circuit
board, as shown in Figure 8.

Where two identical stereo chan-
nels are used, a very effective
troubleshooting technique is to
compare the voltages and signal
level of the bad channel against the
good one. Therefore, a signal from
an audio generator was injected at
each stage of both amplifiers,
starting with the output and work -
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ing upstream. Source of the weak
signal was found between the first
and second audio transistor.

When the signal was injected at
the input side of the 10 -DF coupling
capacitor, the sound usually was
weak, but at times it snapped back
to normal volume. At first, we
thought the capacitor was intermit-
tent, but a loose soldering joint was
found at one end of the capacitor
during the start of disconnecting it.

A good soldering joint stopped
the intermittent and brought back
proper gain to the weak channel.

Intermittent transistor
At first, we suspected an IC

audio amplifier in the model CKL-
4019 Automatic radio. However,
voltage checks and other tests
changed our suspicion to the audio
output transistor (see Figure 9).
When the meter probe was touched
to the transistor leads, several times
the sound would begin. There was
no noise and no stations when the
radio was malfunctioning.

When the sound was not work-
ing, the collector voltage was zero,
the base voltage was 10 V and the
emitter measured 12.8 (the supply
voltage). These voltages indicate no
transistor current and an open
junction. Replacement of the inter-
mittent output transistor with an
SK3041 transistor cured the prob-
lem.

Both stereo channels dead
Both channels of the model

KID -565 Kraco radio and tape
player were dead. This is unusual.
Usually the two channels have
different symptoms, even if both
have problems. Of course, power -
supply defects can kill both chan-
nels at the same time.

In this case, the audio power ICs
of both channels were nearly
shorted (Figure 10) and required
replacement. Shorted speaker wires
might have caused the ICs to fail.

Before you remove any ICs,
check for mounting arrows or
identification numbers. It's difficult
to determine the right position
otherwise.

Loud shrieking noises
Radio stations could be tuned in;

however, volume of the sound was

CKL-4019 Automatic radio had intermittent volume.

Figure 10 Both stereo channels of the Kraco model KID -565 were dead; an
unusual symptom, except for power -supply problems.
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Figure An of the radio.
Filter capacitors often cause this trouble.

not changed by the controls. But
the most obvious symptom of the
model 7985773 Delco was the
ear-splitting shrieking noise.

Noises of this kind often are
caused by open filter capacitors
(shown in Figure 11). Test for the
possibility by shunting a 1000-11F
16-V capacitor across each filter in
turn. If the test capacitor stops the
shrieking noise, the capacitor it was

paralleling at the moment is the
open one.

Sometimes several capacitors are
located in one container. If just one
section is open, it's best to replace
the entire assembly.

One filter capacitor was replaced
and all abnormal noises were gone.

Motorboating
When the volume control of the

Delco model 01BP2 was advanced,
the sound would develop a fast
variation of volume (often called
motorboating). Also, the dc voltages
at the filter capacitors would vary
in step with the motorboating.

Each filter was shunted by a test
capacitor. Paralleling the test ca-
pacitor across one certain filter
capacitor stopped the motorboating
(Figure 12). This was in a multiple -

capacitor can, so the whole assem-
bly was replaced. All motorboating
was eliminated.

Comments
As you can understand from

these actual case histories, not
many auto -radio repairs are diffi-
cult. As always, intermittent prob-
lems bring additional complica-
tions. But, the techniques of signal
injection and dc -voltage analysis
usually can pinpoint the stage that
has the trouble.

Some defects are more likely to
occur than others. Capacitors often
become intermittent; resistors sel-
dom do. And symptoms vary ac-
cording to the circuit having the
defect. You can save hours by
knowing these facts.

Before you install the covers after
a repair, check the pilot lamps and
replace them if necessary. Use
window spray to clean out any dirt
or grease from the dial assembly.
Adjust all pushbuttons correctly for
local radio stations. These chores
require very little time, but they will
impress the customers with your
helpful attitude. U

+126V 9AMP

+12.2V

+48V

+2.5V

Figure 12 Motorboating
commonly is caused by
open filters. This was true
of the model 01 BP2 Delco
radio. Several capacitors
were in one can, so the
can was replaced, rather
than just the one bad
section.
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In the December Technical Note-
book, I discussed three capacitor
questions that are difficult for
technicians to answer. My theory is
that problems arise because they
are not taught how capacitors
actually work. Instead, they are
taught from incomplete models.

Keep in mind that this is my
theory. Here, as with other contro-
versial subjects I discuss in Techni-
cal Notebook, Electronic Servicing
allows me to present my ideas. If
you disagree, then your quarrel is
with me, and not with the maga-
zine.

Question of the uncharged
capacitor

A schematic for the last capacitor
question of the series is shown in
Figure 1. (I don't call it a circuit,
but an arrangement, because a
circuit has a complete path for
current flow. A capacitor does not.)

Question: What is the voltage
between points A and B, if capaci-
tor Cl is uncharged?

Answer: There is 100 V between
A and B.

The reasoning is quite simple. If
the capacitor is uncharged, it can't
have any voltage across its termi-

Your comments or questions are
welcome. Please give us permission
to quote from your letters. Write to
Sam at:

J.A. "Sam" Wilson
c/o Electronic Servicing
P.O. Box 12901
Overland Park, Kansas 66212

By J.A. "Sam" Wilson

nals. Therefore, the same voltage is
at each of the capacitor terminals.
In other words, the voltage between
A and B is identical to the battery
voltage. These last two statements
are true because of the zero voltage
across the capacitor.

This question was used in an
early version of the CET test, and it
brought me more mail than any
other question in any test. Why
should this simple arrangement of
components be so difficult to
analyze? Perhaps it's because the
usual capacitor model places exces-
sive emphasis on the thought that

Figure 1
Cl

100V

r A

B

WHEN CAPACITOR IS
UNCHARGED, WHAT VOLTAGE

IS BETWEEN A AND B?

Figure 3
POSITIVE

CHARGE

.++

NEGATIVE

CHARGE

t
FORCE

I

UNLIKE CHARGES
ATTRACT

Figure 2

VI

CI

ELECTRON

FLOW ¡

R1 I DURING I R2

I CHARGE I

WHAT DOES Cl DO?

V2

Figure 2 Cl is called a coupling or blocking capacitor. What
does it actually do?
Figure 3 A charged capacitor has opposite charges at the plates.
These attract; therefore, work is required to move the plates
apart. This work accounts for the increased voltage that occurs
when the plates are separated more widely.

Figure 4

#22 SOLID COPPER WIRE

2"

HOW MUCH CAPACITANCE?
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capacitors will pass ac but not do
voltages.

The circuit often used to demon-
strate this idea is shown in Figure
2. Capacitor Cl sometimes is called
a blocking or (more often) coupling
capacitor. Its purpose often is
described this way: the capacitor
allows the ac signal to pass from
V1 to V2, but prevents the V1
positive plate voltage from reaching
the grid of V2.

The explanation is not wrong,
but it omits the initial charging
that occurs when the circuit first is
energized. A dotted arrow shows
the electron path for the charging
current. After the capacitor be-
comes charged, the dc voltage
across resistor R2 has dropped to
zero volts. The do voltage across the
capacitor then is equal to the B+
minus the voltage drop across Rl.

Notice the similarity between the
schematics of Figure 1 and Figure
2. In both cases, the capacitor is
connected to a positive voltage.
However, in Figure 1, the capacitor
is uncharged, so the output do
voltage equals the supply voltage.
In Figure 2, the capacitor is
charged, and its output voltage is
zero volts.

Just as soon as a conventional
voltmeter (which draws current
from the tested circuit) is connected
between points A and B in Figure
1, the capacitor begins to charge.
Eventually, the dc output voltage
will become zero volts when the
capacitor reaches full charge. How-
ever, that is not a consideration in
the question, because the capacitor
is described as being uncharged.

In a future issue, I'll present
some comments from readers about
this capacitor series.

More comments about wort
One reader (who didn't give

permission for his name to be
mentioned) asked me to give addi-
tional information about the in-
crease of voltage across a charged
capacitor when the plates are
moved apart. He asked why the
voltage went up when the plates are
moved farther apart but not when
they are allowed to move toward
each other.

The answer is found in this
statement: Voltage is a unit of

work. That is, work equals force
multiplied by distance. When a
capacitor is charged, one of the
plates is positive and the other is
negative (see Figure 3). Like charges
repel and unlike charges attract.
Therefore, the plates of a charged
capacitor are attracted to each
other. To move those plates apart,
you must exert force through a
distance.

Since the plates are attracted to
each other, they will move toward
each other without the need for an
external force. So, it's not necessary
to expend work on the system to
move the plates nearer together.

When the plates are moved
apart, energy is stored, and this
energy is given up when the plates
are returned to their original posi-
tion.

Figure 5 These are corrected schematics from the October, 1978 Industrial
Electronics article in Electronic Servicing. The A schematic was Figure 1
on page 32; B was Figure 2 on page 33; C was Figure 3 on page 36; D
is the binary counts of this Figure 5C; and E was Figure 4 on page 36.
The capacitor added to all schematics cures an unexpected glitch.
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Technical notebook

Please, no phone calls
1 try to answer all letters sent by

readers. Sometimes there's a long
delay because I have a busy
schedule. But I do answer eventu-
ally.

However, I don't have a tele-
phone. (I'm waiting to see if they
catch on.) So, when people call the
ISCET/NESDA office, the maga-
zine, or my place of work, they
waste their time and money. I never
return phone calls because it's too
much trouble to find a pay phone.

Please write to me; don't call.

A strange capacitor
I just can't resist one more

capacitor question. At the begin-
ning, I must explain that I don't
know of any practical application
for the answer.

Question: What is the capaci-
tance of the piece of wire in Figure
4? The answer is given at the end.

Glitch...that old demon
Many readers have written about

the first four illustrations in the
October, 1978 Industrial Electron-
ics article (pages 32, 33, and 36).
Those illustrations and the accom-
panying text had too many errors to
blame on the typesetters (our usual
excuse). (Three of the schematics
had NOR symbols when the gate
plainly was labelled as a NAND. In
Figure 3, the NAND inputs were
wired incorrectly. Also, the Figure 8
caption should have referred to
Figure 4, not 3.) Corrected sche-
matics are in Figure 5.

However, even after several read-
ers recognized the mistakes and
correctly wired the counters, wrong
counts were obtained.

With ripple counters, each flip
flop is switched in sequence. The
first switches the second, the second
switches the third and so on. These
counters are programmed to stop or
repeat the count when all four
NAND inputs receive logic 1 signals
(highs). At that time, the NAND
output should go low and stop the
count.

Figure 6 shows the NAND input
waveforms for the October Figure
1. The area of interest is the tiny
slice of time between the 7 count
and the 8 count. This point is
marked by an arrow. Notice that
signals from the first, second and
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fourth flip flops are changing to
highs, while the signal from the
third flip flop is switching to a low.

If these four waveforms switched
at the same instant, there would be
no problem. However, if the third
flip flop signal has the slightest
delay in dropping to zero, all four
NAND inputs will have logic ones
for a very short time before the
correct states are established. This
brief transient condition produces
at the NAND output a glitch that's
similar to the narrow negative pulse
of Figure 7. Unfortunately, the
glitch resets the four flip flops to
zero before the counter reaches the
programmed count of eleven.

A simple fix
The glitch can be eliminated by

the addition of a 0.047 microfarad
capacitor connected from the
NAND output to ground, as shown
in Figure 8 and the corrected
schematics of Figure 5. The capaci-
tor stores the narrow glitch but the
value is too small to affect the
correct NAND output logic states.
With the capacitor added, the
counters work as intended.

Now, I don't recommend adding
capacitors to solve glitch problems,
unless there is no other solution.
For example, a 2 -input NAND
could be used to switch only two
adjacent flip flops. This greatly
reduces the effects of time delays.

Another design solution is to use
a synchronous counter. I'll discuss
that type next month.

Answer to wire capacitor
A straight piece of solid wire has

an infinitely -large capacitance! Re-
member that moving the capacitor
plates nearer together increases the
capacitance. This is proved by the
following equation for capacitance:

C=k NA

d

In this case, k is the dielectric
constant, N is the number of
paralleled plates, A is the area of
each plate, and d is the distance
between the plates.

Therefore, if the distance between
plates is reduced to zero, the
capacitance becomes infinitely
large. Figure 9 shows how such a
capacitor can be made from wire.

As I wrote earlier, I don't know
of any practical use for this curious
type of capacitor. Do you?

0 1 2 3 4 5 6 7 S 9 10 117 j
1 L 1

2

3 NAND j'
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Figure 6 If the third flip flop signal is slow in dropping to zero at the
beginning of the eighth count, al NAND inputs will have highs for a very
brief time. However, this is long enough to procuce a negative -going
glitcn at the NAND output, and it stops the count prematurely.
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Just a bad tuner
His RCA color TV that was

purchased recently in the States
would not receive one of the two
local Bermuda channels unless he
forced the channel knob to stay a
bit to one side of the number,
reported one customer.

I informed him that corroded
contacts inside the tuner probably
were causing the intermittent, and
that such defects are rare in new
TVs. Because the receiver was in
warranty, I advised him to have the
tuner sent to the selling dealer.

He agreed with my suggestion,
and I removed the tuner. I took the
precautions of making a pictorial
diagram of the wires and connec-
tions before I removed them, and
then clipped off the leads to the
UHF switch (sometimes the switch
will melt if the iron is too hot dur-
ing the unsoldering).

About five weeks later, the tuner
came back, and I installed it in the
TV. Both local stations were re-
ceived in good fashion, and I was
about to replace the back screws
before delivering it to the customer
when I noticed that the picture was
too narrow. About 1 -inch of black
showed at the right and about
1/2 -inch at the left.

When did it become narrow?
Had the picture been narrow

before I worked on it? Could I have
caused the problem? Was my line
voltage low? These were some of
the thoughts that flashed through
my mind.

Difficult analysis
of a narrow picture

By Frank Wolff, CET

With skill, perseverance and several good tips from Electronic
Servicing articles, this -technician was able to find several
obscure defects in one TV receiver.

First, I checked my shop line
voltage, and it measured a volt or
so above 120. The line voltage was
okay. I called the customer who
reported that the picture had been
narrow since he bought it, but the
picture was excellent and the nar-
row picture had not bothered him.
Well, it bothered me!

No schematic
Again, I removed the cabinet

back and carefully examined the
chassis for a width pot or a width
connector wire. Neither were found,
but I did locate a width switch,
which I started to slide. Then I saw
the precautionary notice to turn off
the power before changing the
switch position. I followed instruc-
tions, but the switch must have
been in the "wide" position before,
because the picture was more

narrow now. I turned off the power
and moved the switch back to the
original position.

I was beginning to worry because
I had no replacement parts for this
model. If I were forced to order
parts (which require five weeks to
arrive) and then found I had
diagnosed wrong, the customer
would be more than unhappy,. This
called for careful and accurate
troubleshooting before any compo-
nents were ordered.

To make the situation worse, the
RCA had a CTC78 chassis but my
Photofacts stopped with the 1976
models. I was not familiar with this
type of horizontal -output circuit.

The latest Howard W. Sams
Color TV Field -Service Guide on
my bookshelf was volume S. It
covered RCAs only to CTC66, and I
spent some time looking for similar
chassis layouts before settling on a
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CTC58. It had SCRs for horizontal
outputs, and this reminded me of a
series about that model in the
January, February, March and
April 1976 issues of Electronic
Servicing. I was glad now that I

had saved all of the old issues.

Suggestions from
Electronic Servicing

After a long review of the
articles, and fortified by several
cups of coffee, I returned to the
receiver with renewed confidence.

As the first step, I shorted TP1 to
TP2 to find out if the over -voltage
protection circuit would operate to
throw the horizontal out of lock. It
didn't. Igrounded TP2 to see if the
protection circuit was loading down
the horizontal sweep. Again, there
was no change.

A suggestion in the April article
stated that certain shorts or over-
loads at some flyback taps will
narrow the picture without causing
non -linearity or foldover. I decided
to remove one circuit at a time
from the flyback. Any circuit that
gave more width when disconnected
must have the overload. Lifting one
wire from the board disconnected
the top/bottom pincushion circuit,
but the width did not improve.
Other flyback connections appeared
to be very difficult to remove, and I
decided to come back to that test

,later.
I suspected that a yoke problem

might narrow the raster, but the
raster showed no distortion, and I
decided to test other things.

During the tests, I noticed that
the picture widened to almost
normal width at low brightness, and
then narrowed as the brightness
was increased. This pointed to poor
regulation. The March article stated
that an open C407 causes poor
regulation (see Figure 1). This
seemed to be a good suggestion.
However, an open C407 produces
wrinkles in the SCR101 anode
waveform. There were no abnormal
wrinkles, so C407 probably was not
open.

I was surprised to measure only
15 kV of high voltage. Usually low
HV causes out -of -focus or dark
pictures, but that was not true here.
As I adjusted the HV control from
end to end the HV varied only
about 1 kV, and could not be
adjusted above 16.5 kV even with a
dark picture. Also, pulses at the

0401 regulator collector changed
very little as the pot was adjusted.
These symptoms appeared to point
to a regulator problem.

Finally, I remembered the sug-
gestion that grounding the base of
Q401 would eliminate the HV
regulation (which with a normal TV
would activate the protective cir-
cuit). When I grounded the base,
the HV shot up to 30 kV, and the
HV protective circuit promptly
forced the oscillator far out of fre-
quency. Next, I grounded the base
of 0402, the over -voltage protective
transistor, and was relieved to
obtain a bright and very wide
picture. This was proof the narrow
width was produced by excessive
HV regulation, and that the protec-
tive circuit was operating normally.

Where in the regulator?
The test proved even more: the

defect was not in the collector
circuit of Q401 but was located at
the base, the emitter or the circuits
that supplied them. With the base
ungrounded, the emitter and collec-
tor dc voltages were about right.
Suspicion now was directed to the
base.

Perhaps too much amplitude of
horizontal pulses was reaching the
base. To prove or disprove this
theory, I paralleled R411 with a
100- 5-2 resistor which would permit
less amplitude from the variable
control (Figure 2). With the grounds
removed from Q401 and Q402, the
picture had full width and good
brightness, while the HV control
could vary the HV from 20 kV to
25 kV. Eureka! But, changing a
resistor value is not a cure.

Perhaps the HV control or one of
the resistors was out of tolerance.
After I removed the pot from the
circuit, it and the two associated
resistors (R430 and R411) tested
within tolerance. Another compo-
nent must be bad.

Only one part remained to be
tested. I removed zener diode
CR405 and discovered the usual
forward resistance but an abnormal
5K reading with reversed polarity.
The reverse resistance should be
almost infinity. There could be not
doubt, CR405 was defective.

Unfortunately, I didn't have a
13-V zener in my stock, but I did
have two 6.3-V zeners which I

connected in series. After installing
thé zeners and reconnecting the
other components, I was rewarded
with a normal picture. I adjusted
the HV to 24.5 kV with a dark
picture, and measured a drop to
only 23.5 kV at high brightness.
The regulation was operating as
designed.

Test it
If you would like to duplicate this

problem, connect a S K resistor in
series with a 0.5 M control, and
parallel them across CR405 in a TV
that is working okay. Adjust the pot
and notice the width change at
low -resistance settings.

Comments
As soon as Photofact 1628-2 was

available, I obtained one and use it
now when repairing this same
CTC78 color TV. Also, I thank Gill
Grieshaber and Electronic Servicing
for helping me with this difficult
repair.
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Most MATV systems are designed for adequate signal level at
each TV tap -off. However, many of them have too much snow in
the picture. On the other hand, any MATV system that has
excellent signal-to-noise ratio will automatically have sufficient
signal level to each TV. Use these suggestions to minimize snow
in the systems you design or repair.

These pictures illustrate three signal-
to-noise ratios. The top picture has no
perceptible snow for a S/N of about
45 dB. Some snow at about 29 dB is
shown by the center picture, while an
unacceptable 22 dB S/N is pictured at
the bottom.

Excessive snow in a TV picture
displeases any viewer. It is even
more intolerable if the same
amount of snow is present after
going to great trouble and expense
for an elaborate Master Antenna
.for TV (MATV) system.

Unfortunately, such discourage-
ments are not rare. Sometimes the
snow is stronger following installa-
tion of a new MATV system. What
went wrong? The preamplifier is
rated for more than enough gain,
and other parts were selected with
care. Of course, there could be a
defect in the preamplifier, or the
downlead might have an open in it.
In many cases, however, several
important MATV principles were
violated in the design specifications.

Minimum snow can be obtained
only by following several important
steps. The signal-to-noise ratio is
all-important. Total gain is secon-
dary. Because very little has been
written about the subject, the basic
principles, calculations and system
designs that are imperative for
obtaining the best signal-to-noise
ratio will be discussed here.

What is noise?
Noise is any signal that exists in

the absence of the desired signal.
According to that definition, noise
includes the black or white dots
and lines from motor or power -line
arcs, the picture flashes from
lightning or auto ignition, and the
swirling lines from CB or FM
interference.

However, for this article, only the
wide -bandwidth "white" or "pink"
noises produced by various noise
mechanisms in diodes and transis-
tors, and by the thermal agitation
of electrons flowing through resis-
tances are being considered. These

gain
versus
noise
By James E. Kluge,
technical editor,
Winegard Company

noises cover almost all frequencies,
appearing in TV pictures as snow,
and in the sound as a constant
hissing or frying.

Facts about noise
A few abbreviations used in

explaining or calculating noise
problems are signal (S), noise (N)
signal-to-noise ratio (S/N) and noise
figure (NF). Before they are dis-
cussed, here are some fundamental
concepts:
 An antenna in an electromagnet-
ic field produces a signal voltage,
but it does not generate any
appreciable noise.
 Thermal noise is added to the
signal by the resistive termination
at the input of a preamp, or at the
end of the downlead.
 A 75- c -impedance antenna has
a theoretical noise voltage (across
the 75- S? termination resistor) of
-59.1 dBmv (or 1.11 uV). In like
fashion, noise at the 300- n termi-
nation resistor of a 300- antenna
has a minimum of -47.1 dBmv (or
4.44 uV). (Because of the impe-
dance ratio, both noise and signal
in 300- S2 circuits are four times
those in 75-0 wiring.)
 Signal-to-noise ratio equals the
signal power present divided by the
noise power. A marginal -quality TV
picture can be obtained with 25 dB,
while excellent quality requires
about 45 dB S/N.
 Noise figure of an amplifier is the
amount of noise that's added to the
signal by the amplifier. S/N in dB
at the amplifier input minus the
S/N in dB at the amplifier output
equals the noise figure (NF).
 The signal-to-noise ratio of any
MATV system always is best at the
antenna terminals before any pre-
amplifier or downlead. In other
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words, the S/N cannot be im-
proved following the antenna.
Therefore:
the best way to improve the S/N
is to use an antenna that has
higher gain.

 Everything done to the signal af-
ter it leaves the antenna degrades
the signal-to-noise ratio by attenu-
ating the signal or adding noise.
This is true of the downlead, amps
or preamps, splitters and attenua-
tors. If you use good techniques,
however, the degradation can be
minimized.
 The NF of passive devices (such
as splitters, downlead, filters and
matching pads) is equal to the
power -damping factor. For exam-
ple, a 6 -dB (4 -to -I) attenuator has a
power gain of 0.25, and a power -
damping factor of 4, which in turn
gives a NF of 4.

In general terms, there are two
steps for obtaining a high S/N at
each receiver of a MATV system.
First, achieve a high S/N at the
antenna. And then minimize the
addition of noise by maintaining a
sufficient signal level at each point
of the system.

Antenna S/N
One limitation of the maximum

output signal from an antenna is
the strength of the signal that

surrounds the antenna. Thus, the
maximum signal level that's availa-
ble depends on the transmitter
power, frequency, distance from the
station, weather conditions, antenna
height and any obstructions in the
line -of -sight signal path. Only the
last two conditions are controllable.
The antenna can be moved horizon-
tally to a more -favorable location,
and a signal -strength meter can be
used during tests at different
heights to find the one giving the
strongest signal.

Gain is determined partially by
the size and physical configuration
of an antenna. Although no one
can judge gain merely by looking at
an antenna, it's true that larger
antennas generally produce more
gain than smaller ones do.

Noise from an antenna and its
loading resistance can't be reduced.
Therefore, to obtain an adequate
S/N at the antenna, it's imperative
that a large enough antenna be
placed in a favorable location.

What is an adequate S/N? As
mentioned previously, a S/N of 45
dB at the TV tuner will provide an
excellent picture without noticeable
snow. However, it's advisable to
start with about 60 dB at the
antenna to allow leeway for the
reduction of S/N that always occurs
before the signal reaches the TV.

Figure 1 Placing a low -noise preamp between antenna and coax can give a
better S/N than placing it between coax and the TV receiver. (A) This is the
formula for calculating the total noise figure from two cascaded networks; (B)
gives the gain and noise ratio of each network; (C) is the circuit and calculation
of SIN with the preamp ahead of the coax; and (D) is the same but with the
coax before the preamp. The (C) wiring provides 4.85 dB improvement over the
(D) circuit.
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NFh I I A
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31.6
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D
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NF - 5 dB NF = 3dB

NFab = 3.16 + 1.995-1 = 6.31 IH dB)
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Now much
better off
would you be

II you had your
1" Class FCC

License

Think about it. An FCC License is re-
quired for certain jobs in Broad-
casting and communications. And.
even when a 1st Class FCC "ticket"
is not a legal requirement for a job,
it is Government certification of spe-
cific skills and knowledge. That's
bound to impress any employer of
electronics personnel! That's why
Cleveland Institute of Electronics
offers you a choice of professional
career courses designed to help you
pass the government -administered
FCC License exam.

Learn from the
specialists.
We know what the government ex-
aminers require. We aim to make
sure you get it. In fact, close to 4
out of 5 CIE graduates who took
the FCC exam got their licenses,
according to our continuing sur-
veys. Not surprising. CIE is the
largest independent home -study
school in the world specializing
exclusively in electronics.

Send for your
FREE CIE Catalog
Get all the details on earning your
FCC License. Fast! Mail the coupon
right now for CIE's FREE school
catalog-plus a complete package
of independent home -study informa-
tion. For your convenience, we'll try
to have a CIE representative contact
you to answer any questions you
may have. All CIE career courses are
approved for educational benefits
under the G.I. Bill.

Print
Name

Home
Address Apt.

City State Zip

Phone (Area Code)

Check here for G.I. Bill information:
Ll Active Duty E Veteran PF -81

CIE Cleveland Institute of El lee, Inc.
1776 East 17th. Ss. -.e,. oiava,and, oo 44114

44« 1.",144444 41105.10,1444, 4s4, cm4554í
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for an
experience
in electronics,

get into
cameras

Improve your income by acquiring
additional skills as o camera repair
technician. Increasing use of elec-
tronics in cameras is creating still
more opportunities for camera
repair specialists. Take advantage.

Performance Training
National Camera developed the

first comprehensive technical train-
ing for camera repair technicians in
the '50's. More practicing techni-
cians hove received training from us
than from any other single source.
Now this better -than -ever profes-
sional program is as close to you as
your mailbox. Learn at home!

Complete Package
You get texts, tools, practice

equipment -o complete program
including the latest additions in
photographic electronics - not
available anywhere else.

Free catalog
Find out about great training pro-

grams in camera repair technology.
You con learn at home, keeping
your present job, or at our one-year
resident school in Colorful Colorado.
For free information, use the card in
this publication or write us today.

national Camero, Inc.

Technical Training Division, Dept. EDA
2000 West Union Ave.,
Englewood, Colorado 80110

Accredited member NHSC, NATTS

MATV gain vs. noise

About 35 dB at the antenna
(followed by minimum degradation
of the S/N) is the bottom limit for
satisfactory operation. Any less
signal or excessive degradation of
the S/N will produce pictures that
are barely watchable.

An important question is this:
how can the S/N degradation be
held to a minimum?

First amp limits S/N
Both practical experience and the

formula (for computing the NF of
cascaded stages) prove that the
overall noise figure of the MATV
system depends primarily on the
noise figure of the first amplifying
stage. Nothing can remove noise
after it is added to the signal;
signal and noise together are ampli-
fied by the same amount.

Therefore, when selecting an
antenna preamplifier, choose one
that has the lowest noise in
preference to one having high gain.

Of course, if the NF of the
following network (downlead, filter
or splitter) is very high, you might
require a preamp having high gain
in addition to a low NF. (Remem-
ber, however, that high -gain ampli-
fiers usually overload at lower input

levels than lower -gain ones do. So,
don't select a high -gain preamp
unless the additional gain actually
is needed.)

Two examples
A typical installation calculated

both with the preamp ahead of the
coax loss and with the coax loss in
front of the preamp (Figure 1) will
help clarify the principle. Placing
the preamp ahead of the coax loss
improved the S/N by 4.85 dB
compared to the reverse.

Figure 2 shows the same kind of
calculations for a MATV system
with an antenna and 100 ft of
RG-59/U coax which fed the signal
to a TV tuner. The first amplifier
of the system was the tuner RF
amplifier and mixer which have a
poor 8 DB NF. Therefore, the 5 dB
NF of the coax and the 8 dB NF of
the tuner are added together to
produce an overall NF of 13 dB.

After the preamplifier was added
to give low -noise gain before the
coax loss, it becomes the first
amplifier. Therefore, the noise fig-
ures calculated according to the
formula, producing a total NF of
only 6 dB (which is less than the 8
dB of the TV tuner when used
alone).

Figure 2 A preamplifier between the antenna and the coaxial cable can reduce
the S/N below that of the TV tuner alone. (A) The MATV system with antenna,
coaxial cable, and the tuner of the TV provides an unacceptable 22 dB S/N,
while at (B) a low -noise preamp reduced the noise figure to only 6 dB and gave
a passable 29 dB S/N.
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IIMI It RG.SU C
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Ni 5 dB
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S N pI iIB
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ah 1).552
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A
OUT PCT NF

S N 22 dR lY) 11 -Es
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S N=35 dB
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IGAIN = +15 dB I S N 32 )111NF=3dB

IIMI II R3) -i9 L l A IL N'FSR
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S N 31.25 dB
IS'

GAIN N

NF ri dB I

2.51 1

NF 1.538 _ . - 2.0I I5 dB OVERALL. NH
1
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Preamp requirements
Any preamp that is included to

prevent severe degradation of the
NF because of heavy signal losses
must have a very -low noise figure,
of course. In addition, it needs gain
which can be calculated by the
following formula:

Gain equals total losses in
decibels plus 6 dB plus the
noise figure in decibels.

It is easy to see why the preamp
must make up for the losses, but
that would only keep the NF the
same as it was originally if the
preamp had no noise. Therefore, to
compensate for the preamp NF and
provide a cushion for variations, the
other two figures must be included.

For example, if the coax losses
are 5 dB and the NF of a
widely -used preamp is 3 dB, then
the required preamp gain = 5 + 6
+ 3 or 14 dB. This matches the
specs of the preamp, so it would be
suitable. On the other hand, anoth-
er preamp with a gain of 15 dB and
a NF of 6.4 dB would calculate this
way: 5 + 6 + 6.4 = 17.4. The
preamp would not be suitable
because it lacked 2.4 dB of having
enough gain. (In some applications,
the higher NF also might make it
unsuitable.)

Summary
Everything in a MATV system

(except the antenna) adds noise to
the signal either directly or indirect-
ly. Preamplifiers and other amplifi-
ers with transistors add their inter-
nal noise to the signal as it passes
through.

Passive devices (downlead, split-
ters, filters and tap -offs) don't
generate noise themselves. However,
they always are followed by active
devices (amplifiers or TV tuners)
that have a fixed noise level which
comparatively becomes worse when
the input signal is reduced by
upstream passive devices. That's
why passive components have a NF
rating.

These are the steps for reducing
noise and snow as much as possible
in MATV systems:
 Obtain all possible signal from
the antenna. Choose an antenna
that has more gain than the
amount needed to supply only one
TV located at the antenna. Select
the antenna location and orienta-
tation with care, always trying to
obtain maximum signal level with
minimum ghosts and noise. Re-

member: the antenna is the only
part of any MATV system that does
not add any snow. Any antenna
improvement is all "gain" without
tradeoffs. Examine the picture on a
portable TV connected near the
antenna, and be certain there is
more than enough signal. The
signal-to-noise ratio never will be
better than it is here.
 At the headend location (or
where the splitter of a small system
will be located), again view the
signal coming from the downlead. If
the snow is worse than it was at the
antenna, add an antenna -mounted
low -noise preamplifier in front of
the coaxial downlead. Determine
the gain needed by the formula:

Gain =losses in dBs plus 6
dB plus NF of preamp in dBs

 If an amplifier or a preamplifier
is needed to compensate for the
downlead or other distribution
losses (thus preventing a drop of
S/N), select one having a very low
noise figure. The S/N for the
downstream signal depends mainly
on the NF of the first transistor
stage in the first amplifier. This
stage is second in importance only
to the antenna for minimizing
snow.
 At the antenna (or the antenna -
mounted preamp) output, measure
the carrier strength of the weakest
usable channel. Then, at all points
downstream, never allow the signal
to fall below 6 dB above this
reading. This will preserve the
signal-to-noise ratio. Otherwise, the
first active device following the
weak signal will degrade the S/N. If
the loss that reduces the signal
below the reference -plus 6 dB point
is in a long run of coaxial cable,
then add amplifiers at intervals to
prevent excessive signal loss before
the next amplification.
 At each TV receiver of the
system, the minimum level (with
some snow) should be 1000 uV (0
dBmV). Of course, higher signal
levels (up to 10,000 uV, or +20
dBmV) are desirable. However,
don't confuse signal level with
signal-to-noise ratio. A 10,000 uV
signal with a poor signal-to-noise
ratio still has excessive snow (not
snow from the TV, but snow from
the MATV system).

Follow these few principles and
all of your MATV installations
should provide minimum snow that
will please your customers. E

CHECK OUR LOW PRICES!
Original Japanese Transistors

FET, IC, Diodes

(See Partial List Below)

Ask About Our
Quantity Discounts
2SA 102 30 2SC 1014 NA 13394 3 00
25A 234 59 2SC 1018 w NA 1354 290
254 473 59 2SC 10300 2.40 HA 13540 290
254 484 1.95 25C 1061 .54 MA 1390WR 2.90
254 495 40 2SC 1079 300 LA 40319 2.25
25A 497 1.30 2SC 1096 LA 40329 2.25
254 509 40 25C 1096 ó LA 4400 2 40
284 561 40 290 1111 2.00 LA 44001 2.50
2SA 562 40 2SC 1124 1.00 LA 4420 250
25A 51114 2SC 11729 3.95 8515131 2.50
284 6}4 2SC 1173 .60 STK 011 4.40
28A 543 45 2SC 1226 60 STK 013 980
254 613 5 28C 12264 STK 015 4.90
25A 518 45 2SC 1239 290 STK 435 560
244 602 1.00 25C 1306 110 TA í045M 2.50
2SA 543 2SC 1307 240 TA 1060P m
254 694 .5 29C 1319 TA 70619 1.20
254 695 59 25C 1393 .40 TA 10829 40
254 6994 10 280 1384 .45 TA 108119 2.50
254 106 1.10 25C 1419 TA 7202P 2.90
254 119

w
250 1675 TA 7203P 2.90

244 720 2SC 1619 1.40 TA 120417 2.50
25A 733 30 2SC 1720 ºa TA 1205P 2.00
28A 747 490 25C 1130 59 TA 73109 1 60
SSA 618 280 1160 TOO 510884 240
2SA 941 30 2SC 1816 1 95 TC 50409 5 80

2SC 1654 .70 TC 50819 340

2S8 25C 1909 40 IC 50929 3 90

259 23 10
2SC 1909
29C 1945

2.25
5.50

UNIC 002 4.90
UNIC 004 490

259 54 30 2SC 1957 .60 UMIC 005 4.90

259 75 25C 1919 250 UPC 200 2.60
259 175 2SC 1979 8.54 UPC 563 2.40
259 166 30 25C 2025 .10 UPC 57502 1 60
256 324 .40 2SC 2929 2m UPC 520 2.40
259 337 90 28C 2076 10 UPC 592HZ m
286 405 40 2SC 2091 1.20 UPC 1001 2.40
259 407 1.00 250 2092 UPC 10080 m
256 434 1.00 25C 2166

'.25
50 UPC 10209 2.40

259 435 1 20 UPC 10259 2.40
259 463
259 413

1.20
1.00 2SC

UPC 1154 2.50
UPC 1155 250

259 474 90 25D 12 10 UPC 1154 240
259 495 .80 25D 234 10 UPC 14305 3.40
256 507 1.00 250 235 -80 UPO 861 950
289 5260
259 595 1

250 261
250 241

45 IMO 857 9m
210 UPS 858 r00

25B 596 50 25D 313 PLL 01A 4 s
ZSD 315 w PLC 02A 5.90

2SC aso 325 .o PLL 034 e54
]5D 421 225

DIODES25C 26, so 25D 525 I 20
250 312
250 373

30

.30
2SD 526

15

50280 300 30 FET IS 332 5

2SC 394 .30 1S 953 20

28C 458 .30 255 1991 60 1S 1001 as
2SC 495 .60 255 23 .90 15 1209 45
25C 509 45 255 30 50 15 1211 45
2SC 5154 100 245 33 1S 7555 25
250 511 3.00 255 55 1S1546 as
25C 535 40 356 221 1.m IS 1555 20
28C 634* .45 38K 39 1.20 18 2016 25

29C 995 130 3. 40 1.20 15 2003 45
260 710 .30 35K41 1.e0 18 2413 20
28C 711 30 385 45 1.54 1N 34
25C 730 3.40 355 48 3.90 114 80 15

25C 732 .30 355 49 1.54 100 1 10
380 735 30 10D 10
28C 154 2.09 IC v056
25C 195* 2.00
280 18 2.40 AN 2140 1.30 ZENERS
25C 184
25C 719

40
2.50

AN 239
AN 241

4.m
3.00 W 2 011

2SC 826 .30 AN 214 1.95 02 015 25
25C 039 40 AN 311 3.40 VIZ 090
2SC 861 3)0 AN 315 2.25 02120 zs
2SC 5414 210 9A 5114 2.25 VIZ 192 25
250 951
25C 930
2SC 045

2.50
.30

9A 521
MA 1151
MA 1156

2 40
1.95
2.00

MiSC
2SC 953 )0 NA 1305W 2.50 SG 613 5 95
2SC 959 1.30 NA 1322 3.00 16105 0
28C 100061 .45 NA 1339 3011 MPS 031 1º0

IMMEDIATE SHIPMENT WITHIN 48 HOURS
Minimum order 55.00 Add 51.00 postage
Quantity discount prices - Mfg. inquiries Welcome

Ask For Our Complete Price Llsl

FUJI - SVEA ENTERPRISE
a Division of Fuji -S vea Incorporated

P.O. Box 40325 Cincinnati, Ohio 45240

TOLL FREE Nationwide 800/543-1607
TELEPHONE. Ohio 800/582-1630

Hours Mon. -Fri. 10-7, Sat. 11-5
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ONE arts book
. For all brands: NOW...The Sperry Tech Pricing Book

places over 8,000 fast-moving parts
right at your finger tips!...

ONE

ego1
Over 3,000 direct factory replacement
parts, including 17 major MFR's both
domestic and off shore
Over 1,100 popular receiving tube prices
*Complete universal parts listings...capacitors,
circuit breakers, circuit boards, crystals,
interlocks, rectifiers, resistors, sockets,
tuners (rebuilt), batteries, fuses, pilot bulbs,
tube brightners, etc.

750 picture tube prices (including a complete interchangeability guide)
Manufacturers directory with names, addresses, and telephone numbers

When you appear on the job with -a professional parts pricing book you make the best
impression on customers...cultivates repeat business. At the same time you can adjust
prices in a manner that will compensate for obsolete parts in inventory you can't resell or
return, so you can start realizing a profit from your parts sales.

When price changes occur you automatically receive an up -dated section reflecting new
prices...this way you know your parts prices are always current.
But that's not all...as part of our subscription service, parts usage is ranked by popularity
and is up -dated each year...a vital factor in controlling obsolescence.

CALL TOLL FREE/800-228-4338.
(Between 8:00 AM and 5:00 PM CST Monday thru Friday)

-and we'll send you a complete parts book, postage prepaid with the mark-up
percentage you feel is correct for your shop for only $24.50. You'll have the opportunity to
examine the contents before deciding on our automatic up -dating service

sperry tech inc. P.O. Box 5234 Lincoln, Nebraska 68505

Circle (18) on Reply Card

BY POPULAR
DEMAND!

MS -215 Dual Trace
Miniscope

With Rechargeable
Batteries & Charger Unit. $435
 15 -megahertz bandwidth.

 External & internal trigger.

 Auto or line sync modes.

 Power usage -<15 W.
 Battery or line operation.

 2.9" H x 6.4" W x 8.0" D.

Non -Linear Systems, Inc.
Originator of the digital voltmeter.
Bon N, Del Mar, California 92014
Telephone (714) 755.1134 TWO 910-3221132

Circle (19) on Reply Card

NEW TUNERS
NOT universal or customized. NOT
seconds, culls, dogs, or oddballs. Only
$29.95 for ANY new tuner. Over 5,000 in
stock including Philco TT192.

Call Toll Free 1-800-433-7124
TEXAS TUNER SUPPLY

4210 N.E. 28th St., Ft. Worth, TX 76117

Circle (21) on Reply Card

IT'S NO PUZZLE 
TO ORDER

OELRICH SERVICE FORMS
FOR TV -RADIO Ü 2 WAY RA010 SERVICE LEGAL FORMS FOR CALIF. FLA.
UTAH NOW AT YOUR PARTS JOBBER OR WRITE FOR CATALOG 864

OELRICH PUBLICATIONS
4040 N NASHVILLE AVE. CHICAGO. ILLINOIS 60634

Circle (22) on Reply Card

TUNER SERVICE
All oserhauls guaranteed two full year.,

Give us a try - you'll like the
way we do business.

Call TOLL FREE 800-433-7124
In Texas call 817-834-8201
TEXAS TUNER SERVICE

4210 N E. 28th St.. Ft. Worth, TX 76117
Circle (23) on Reply Card

Perform a
death -defying

act.
Eat less saturated fat.

T.

test equipment

Portable DMM
Model LX -303 from Hickok is a

pocket -sized battery -operated digital
multimeter with a 3-1/2 digit LCD
display. Auto -polarity, auto -zeroing
and automatic overrange are pro-
vided. Accuracy of dc volts is
±0.50/o of reading ±0.50/o of full-
scale reading. Battery life is more
than 200 hours from a single 9-V
alkaline battery. Several accessories
are available, such as an ac
adapter, vinyl carrying case, dc -
current shunt, 40 kV dc probe and
an X10 dcv adapter that slips over
the probe.

Model LX -303 sells for $74.95.

Circle (30) on Reply Card

Dual -trace delayed -sweep scope
One unique feature of the model

D67A Telequipment scope is
"mixed" sweep, with one sweep
rate scanning the picture over part
of the screen and another sweep
rate working across the rest of the
screen. This delayed sweep can be
adjusted according to need. Dual -
trace operation permits viewing of
two waveforms simultaneously by
either alternate or chopped mode.
Conventional horizontal sweep times
can be selected between 40 ns and
2 s per graticule division. A sync
separator is built-in to provide
stable TV vertical and horizontal
displays.

Maximum sensitivity of each verti-
cal channel is 10 mV, and minimum
sensitivity is 50 V per division.
Bandwidth is from dc to above 15
MHz.

Price of the D67 Telequipment is
$1325. (Telequipment is a subsidiary
of Tektronix.)

Circle (31) on Reply Card
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Small frequency counter
Continental Specialties offers the

MAX -550 frequency counter which
covers the 1 -kHz to 550 -MHz range
with 1 kHz resolution on the 6 -digit
display. A carrying case, cables
and alternate power sources are
optional accessories.

MAX -550 sells for less than $150.
Circle (32) on Reply Card

Portable VOM
Meter protection and a mirrored

scale are two features of the Mura
model NH -63 VOM multitester. Sen-
sitivity of the six dc ranges is 20,000
ohms -per -volt, and it is 10,000 0 /V
for the four ac ranges. In addition,

three resistance ranges and two
current ranges are provided.

The suggested price is $25.50.
Circle (33) on Reply Card

dc

Dual -triggering scope
A new feature of the model 1032A

Ballantine Laboratories scope is
independent triggering of the dual -
trace channels. Each channel has
its own trigger circuit, and an
electronic switch selects the trigger
of the channel that's being dis-
played. This allows non -synchronous
waveforms to be viewed simultane-
ously. The CRT of the dc -to -20 MHz
instrument has an advanced mono -
accelerator design which is said to
provide high brightness and a small
spot diameter on the 8 cm x 10 cm
screen. Twelve vertical ranges cov-
er sensitivities between 5 mV and 20
V/cm division. Calibrated horizontal

sweep times are between 0.5 and 1
us per division plus an X10 magnifi-
er.

Model 1032A sells for $895.
Circle (34) on Reply Card

Function generator
Continental Specialties offers

model 2001 function generator
which has outputs of sine, triangle,
square or TTL-square waveforms
that can be swept over a 10:1 to
100:1 range.

Repetition frequency is selected
by a vernier dial and five pushbut-
tons and cover 1 Hz to 100 kHz in
five ranges.

Sine, square and triangle wave-
form output signals can be varied
over a 40 dB range, with a
maximum level of 10 V peak -to -peak.
The TTL output can drive 10 TTL
loads with rise and fall times of
better than 25 ns. Sine waves are
said to have less than 20/o distortion.

User price of model 2001 is
$124.95.

Circle (35) on Reply Card

Tiny DMM
Heuer has announced a micro -

miniaturized digital multimeter,
DMM 2000, for field -service mea-
surements.

The instrument has a 3 -digit LCD
readout, providing four measuring
ranges for each mode: DC up to
1000V and AC up to 700V, AC and
DC current up to 2A, and resistance
up to 20 M ohm, with a typical
accuracy of 0.50/o on DC ranges.

Two technical features of the
multimeter are its true RMS (root
mean square) measurement of AC
ranges and shielding against RF. Up
to 100 hour battery life is provided
for the Dmm 2000 by four 1.5V
watch batteries.

Circle (36) on Reply Card

Complete Line of
Replacement Parts for

CB - STEREO - TV
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IMMEDIATE DELIVERY WITHIN 48 HOURS

Minimum order 510.00 Add 51.00 postage
Quantity discount preces Mtgr. inquiries Welcome

Ask For Our Complete Price List

FUJI - SVEA ENTERPRISE
a Division of Fuji-Svea Incorporated

P.O. Box 40325 Cincinnati, Ohio 45240

TOLL FREE Nationwide 800/543-1607
TELEPHONE Ohio 800/582-1630

Hours Mon. -Fri. 10-7; Sat. 11-5
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ilimarketulace
For Sale
REPLACEMENT COLOR YOKES -DEALERS ONLY.

Zenith 95-2501-2532-2638-2667-S-89633 etc. 16.95,
Magnavox 361380-1 18.95, Sylvania, GE etc. 14.95
to 19.95. Request for price list on your Letter-
head. David Sims Enterprises, Inc., 665 Jericho
Turnpike, Huntington Station, N.Y. 11746.12-76-tf

TV & RADIO TUBES 36c EA!! Free color catalog.
Cornell, 4221 University, San Diego, California
92105. 8-76-tf

ELECTRONIC SURPLUS, CLOSEOUTS, LIQUIDA-
TIONS! Parts, equipment stereo, industrial,
educational. Amazing values! Fascinating items
unavailable in stores or catalogs anywhere.
Unusual FREE catalog. ETCO-011, Box 762.
Hattsburgh, N.Y. 12901. 6-78-tf

MOVING TO FLORIDA? TV SERVICE AND RENT-
AL BUSINESS FOR SALE ON FLORIDA'S WEST
COAST. DOING $40,000-$50,000 PER YEAR. ALL
REASONABLE OFFERS CONSIDERED, ALSO
BUILDING AVAILABLE. CONTACT: MR.
SOTHERN, 1-813-535-2028 AFTER 7 PM OR
WRITE: 1834 SUNRISE BLVD., CLEARWATER,
FLORIDA 33520. 9-78-tf

SENCORE VA48-Like new, all probes, instruc-
tions, $700 firm. HUME, 108 Hillcrest Circle,
Greenville, S.C. 29609. 2-79-1í

TELEVISION SALES AND SERVICE. Established
seven years, two -man shop. Excellent clientel in
fast growing suburb of Phoenix, Arizona. RCA
authorized servicecenter. For information:
Taylor's T.V., 12833 N. Cave Creek Road,
Phoenix, Arizona 85022. 2-79-1t

TV SALES AND SERVICE business established
23 years. Building available. 109 W. Center St.,
Bellevue, Ohio 44811. 2-79-21

ad index

For Sale (Cont.)
TUBES -RECEIVING, Industrial and Semiconduc-
tors Factory Boxed. Free price sheet including
TV, Radio and audio parts list. Low, low prices.
Transleteronic, Inc., 1365 39th St., Brooklyn,

New York 11218. Telephone: (212) 633-2800. Toll
free: 800-221-5802. 5-78-12t

1077B B&K ANALYST NEW, 520B Transistor
Tester new, 415 Sweep/Marker used in original
boxes. $785.00 for all. Ralph Dorough, 117 Pecan
St., Terrell, Texas 75160. 2-79-11

Business Opportunity
MECHANICALLY INCLINED INDIVIDU-
ALS-BUILD ELECTRONIC DEVICES
IN YOUR HOME. GET STARTED IN
YOUR SPARE TIME. $300 TO $600/WK
POSSIBLE. EXPERIENCE NOT NECES-
SARY. WRITE FOR FREE LITERA-
TURE. ELECTRONIC DEVELOPMENT
LAB., BOX 1560A, PINELLAS, PARK,
FLA., 33565.

8-78-tf
WANTED FOR CASH! We buy scrap electronic
parts containing gold, silver, platinum! Immedi-
ate top dollar cash offer by return mail. Ship to:
American Metals Co., P.O. Box 30009, Dept. ES,
St. Andrews Branch, Charleston, SC 29407

11-78-t f

MEN/WOMEN FOR FUN! Shaklee Wholesale
Distributors earn $200-$5,000 monthly. Bonus,
New Car. Etc. Details, Golden, RT2, Box 392ES,
Fair Grove, MO 65648. 12-78-3t

Wanted
TECHNICIANS WANTED: Television -Audio -Com-
munications. Excellent fringe benefits, salary
depends on experience. Miller's Electronics, 801
Texas, Goodland, Kansas 67735. 2-79-2t
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Cleveland Institute of
Electronics 47
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The Cooper
Group Inside Back Cover
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EICO 16
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John Fluke Mfg. Co.,
Inc. Inside Front Cover -1,5

Fuji-Svea Enterprise 49, 51

Gamit Enterprises, Inc 18

General Electric Co., Television
Business Div. 19

National Camera, Inc 48

New -Tone Electronics Intl. 12

Non -Linear Systems, Inc. 50

Oelrich Publications 50

PTS Electronics, Inc 26-27

RCA Distributor and
Special Products 16

Sencore, Inc. 13

Sperry Tech, Inc. 50

GTE Sylvania ECG/CR 3

Texas Tuner Service 50

Texas Tuner Supply 50

Thordarson Meissner, Inc. 12

Ungar 17

Universal Enterprises,
Inc 18

Winegard Co. 14-15

Zenith Radio Corp. 4 Back Cover

Help Wanted
ELECTRONIC TECHNICIANS-MOTOROLA, lead-
er in two-way radio communication, presently
has openings throughout the U.S. for technicians
and supervisors experienced in the installation
and maintenance of communications systems
(two-way, paging, microwave and CCTV). If
interested in good salary and excellent fringe
benefits send your resume and geographical
preference to: BOB CLENDENIN, MOTOROLA,
COMMUNICATIONS & ELECTRONICS, INC., 1821
N. Office Square, Room 200C, Schaumburg, IL
60196. Equal employment opportunity/affirmative
action employer. 2-79-3t

TELEVISION TECHNICIANS-Experience neces-
sary, top pay, medical benefits, paid vacations.
Enjoy a new "Life Style" in a beautiful, friendly,
smog free, full service desert community. Send
your resume to 225 E. Ridgecrest Blvd.,
Ridgecrest, California 93555. Telephone 714-
375-1361, ask for Service manager. 1-79-3t

Education -Instruction
REPAIR TV TUNERS-High Earnings. Complete
Course Details, 12 Repair Tricks, Many Plans,
Two Lessons, all for $2. Refundable. Frank
Bocek, Box 3236 Enterprise, Redding, Calif.
96001. 8-76-tf

Advertising Services
TERRIFIC SWAP OFFERS NATIONWIDE! Next 5
issues $2. "Electronics Trader," Box 73 -ES, Folly
Beach, SC 29439. 1-79-TF

Professionals Accredited
PROFESSIONAL DEGREES (Bachelor, Master,
Doctor) earned with Professional Experience in
Electronic Business Management, Sales, or
Servicing. WORLDWIDE SERVICE. Free Details.
EBERT PROFESSIONALS INSTITUTE, Box 1651,
Dept. R, Columbia, Missouri 65201. 1-79-4t

Electronic Servicing
Advertising Sales Offices

NATIONAL SALES MANAGER/CHICAGO
Jim Reilly, 1011 E. Touhy Ave., Suite 245,
Des Plaines, IL 60018;
Phone: (312) 299-2601

KANSAS CITY, MISSOURI
Helen Hull, P.O. Box 12901,
Overland Park, KS 66212:
Phone: (913) 888-4664

NEW YORK, NEW YORK
Joe Concert, One Penn Plaza, Suite 2532,
New York, NY 10001;
Phone: (212) 564-8454

FT. LAUDERDALE, FLORIDA
Brinker and Brinker
2240 N.E. 53 Street
Ft. Lauderdale, FL 33308
Phone: (305) 771-0064

SAN FRANCISCO, CALIFORNIA
John MacKay, 703 Market St., Room 1109,
San Francisco, CA 94103
Phone: (415) 546-1040

LONDON, ENGLAND
John Ashcraft & Co., 12 Bear St.,
Leicester Square, London, WC2H 7AS,
England; Phone: 930-0525

AMSTERDAM, HOLLAND
John Ashcraft & Co., John J. Lucassen,
Sloterweg 303, 1171 VC-Badhoevedorp,
Holland;
Phone: 2968-6226

TOKYO, JAPAN
International Media Representatives, Ltd.,
2-29, Toranomon 1-chome, Minato-ku,
Tokyo 105, Japan;
Phone: 502-0656
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If you don't see your Kind of
electronic pliers here,

collz
Xcelite makes them all.
Xcelite, long acknowledged as the world's first family of electronic hand tools,
now includes a greatly expanded line of solid joint pliers and cutters. All the pliers
you'll ever need, and more. Because new designs are continually added as new
electronic products are born.

The present range extends through 38 patterns and sizes including 13 new
models for miniature electronics. Made in U.S.A. by the latest technology
and quality controls, in one of the world's most modern electronic hand tools
plants, Xcelite pliers set the standards for the industry. Yet the same.advanced
production techniques make them competitively priced.

Typical of the features that single out Xcelite quality are coil spring openers,
polished heads, cleanly milled and perfectly aligned jaws, hand -honed and mated
cutting edges, exceptional strength and performance provided by forged alloy
steel construction, precision machining and scientific proportioning. Handles are
designed for maximum leverage and convenience, with plastic coated
"Cushion -Grip" for added comfort.

Styles? What else could you possibly need: standard, midget, and taper nose diagonals;
standard, very fine and extra thin needle nose; long and short nose; long, short and midget chain
nose, with and without side cutters; side cutting; short flat nose; round nose; tip cutter wiring;
cutting and looping; short nose tip cutting; thin bent nose; midget semi and full flush
cutting; diagonal full flush cutting; and stainless diagonal cutting.

You don't know what you can do with pliers until you know
what Xcelite pliers can do for you. See your distributor and let
him update you.

Y

TheCooperGroup
Electronics Division

WELLER" . WI55"  XCELITE"
BOX 728, APEX. NORTH CAROLINA 27502. 919/362-7511
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There's no waiting
or turn -around time
when you bring Zenith
modules, tuners or
sub -assemblies needing
repair to your Zenith
distributor.

That's bench strength
for you-as deep, depend-
able, and easy to draw on
as any you'll ever know.

Not only will the faulty
component be replaced, but
the replacement module
will have been up -dated to
incorporate the latest factory
technical improvements.

And it's an over-the-counter
exchange. You walk out with
a Zenith factory repaired and
re -conditioned replacement
serviced by the same people
who made the original.

So it simply makes good
sense to exchange your modules,
tuners, and sub -assemblies with
those from the original source.

That's with your Zenith
distributor, of course, for modules,
tuners and sub-assemblies...and
a bench that never quits!

For your own reputation and in your customers'
best interest, always specify Zenith exact

replacement parts and accessories.

7(THN
liry goes in Deloie Elity goes in before the name goes on-

Zenith Radio Corporation /Service, Parts & Accessories Division /11000 Seymour Avenue/Franklin Park, Illinois 60131

Circle (27) on Reply Card

There
are times
he'd give
anything
to draw
on a

bench as
consistently
strong,
deep, and
versatile as
Zenith's! I

Notre Dame basketball coach,
"DIGGER" PHELPS


