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Put your parts in order.
All it takes is genius to arrive at simplic-

replacement business. T-ie Re -Place only takes

ity. This new display stand is deceiving,. It's

2' x 5. in space and you have all your parts in

more than a display stand. It's set up to operate

order.

like a stcre within your store for instant
servicing.

Hen, within this ur.it, is a complete s:ock

of all the wide range twist prongs you'l need
plus micas, miniature electrolytics, ceramics,
wide range nibulars and dipped paper Mylar.*
The select.cn was based on an extensive study
of all capaci-.ors used in the replacement market.
Now, with the Re -Place, you're in the capacitor

Interested? Write for our new catalog on
The ePlaceTM capacit 3r line."The Replacers"
-the most complete line of replacement capacitors in the smallest poss Ile package.

CORNELL-
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One $100 Winegard Color -Wedge equals the
performance of twelve ten -element yagis!

Sound impossible?
Then try one for yourself and see what a
powerful performer the Winegard Color Wedge is. Also available in the popular
82 -channel version with comparable

Model CW-2000

performance on VHF -UHF -FM
(CW-1000, $100.00 list).

VHF -FM

$100.00 list

example A:

example B:

CHECK DB GAIN*

CHECK DIRECTIVITY

Channel

CW-2000

10-Elem. Yagi

2

7.2

7.8

4

7.2

7.6

6

7.4

8.0

7

12.2

10.8

10

11.4

11.0

13

12.0

11.5

erle® Winegar
ANTENNA

Channel 2

CW-2000

Channel 4

Channel 7

CW-2000

Channel 10

3009-5 KIRKWOOD STREET
BURLINGTON, IOWA 52601

CW-2000

CW-2000

Channel 13

CW-2000

example C:

SYSTEMSd C Copyright, 1969

WINEGARD COMPANY

Channel 6

CW-2000

CHECK FRONT -TO -BACK RATIO
CW-2000

CH. 2

CH. 4

CH. 6

CH. 7

CH. 10

CH. 13

DB

22

26

17

20

35

30

SEE YOUR WINEGARD DISTRIBUTOR AND WRITE FOR FACT -FINDER #284

Circle 2 on literature card
August, 1969/ELECTRONIC SERVICING

I

August, 1969 Volume 19, No. 8

EDITORIAL
GEO.
J. W.

H. SEFEROVICH, Director

PHIPPS, Managing Editor

CARL BABCOKE. Technical Editor
WENDALL BURNS, Business Operations Editor
CAROLYN TICE, Editorial Production

MARY M. SYMON, Editorial Assistant
DUDLEY ROSE, Art Director
LEILA JOHNSON, Assistant Artist

Electronic
Servicing
Formerly PF Reporter

CONTRIBUTING AUTHORS

Bruce Anderson
Allan Dale
Wayne Lemons
Robert G. Middleton
TECHNICAL CONSULTANT

JOE A. GROVES
EDITORIAL ADVISORY BOARD

kalritta

LES NELSON, Chairman

Howard W. Sams & Co., Indianapolis
CIRCULATION

R. VINCENT WARD, Director
EVELYN RODGERS, Manager

12 Dale's Service Bench-Really Understanding TV Alignment.
Allan Dale provides simplified explanations of response curves,
traps and markers, and offers some time -saving tips that will
help make TV alignment simpler and more accurate.

16 Zeroing in on the Causes of "No High Voltage". Following the
logical troubleshooting procedure outlined in this article will
keep you from becoming confused by the interaction between
horizontal, high -voltage, boost and damper circuits, by Wayne

ADVERTISING SALES

Kansas City, Missouri 64105
Tele: 913/888-4664
E. P. LANGAN, Director
R. JACK HANCOCK, Manager
S. F. WILSON, Production
REGIONAL ADVERTISING SALES OFFICES

Indianapolis, Indiana 46280
ROY HENRY

2469 E. 98th St.
Tele: 317 846-8561

Lemons.

New York, New York 10019
CHARLES C. HORNER

22 Is Your Shop Ripe for Armed Robbery? A former practitioner

3 W. 57th St.
Tele: 212/688-6350

of the art tells shop owners what they can do to reduce the
chances of armed robbery, and if it does occur, how they

Mission, Kansas 66208
JAKE STOCKWELL

should react. by John Mac Isaac 3#78904.

H. Stockwell Co.
4916 W. 64th St.
Tele: 913/722-4417

C.

28 FCC Bureau Chief Discusses TV Interference. A brief analysis of the causes and cures of TV1, plus charts showing the
attenuation characteristics of a representative list of available

Los Angeles, California 90005
JOHN D.

Tele:

filters.

JOHN ASHCRAFT & CO.

12 Bear Street

sition and characteristics of and techniques for measuring sine,
square, and pulse waveforms and vectorgrams. by Robert G.
Middleton.

Leicester Square
Tele: 930-0525
Amsterdam C. Holland
JOHN ASHCRAFT & CO.

47 Interference . . . A Neighborhood Project. Home owners
unite to track down an unusual cause of TV!. by David Mark.

W.J.M. Sanders, Mgr.
for Benelux & Germany
Herengracht 365
Tele: 020-240908

48 Same Trouble . . . Another Chassis. Because of similarity of
design, the trouble symptoms and associated causes common
to the RCA CTC16 color chassis discussed in this article also

Paris 5, France
JOHN ASHCRAFT & CO.

9 Rue Lagrange
Tele: 033-2087

apply to many other earlier color chassis. by David Held.

DEPARTMENTS
4

Troubleshooter

8

Product Report
57
Catalog & Literature
60
PHOTOFACT BULLETIN 61
Advertiser's Index
62

Test Equipment Report ....44
Antenna Systems Report ...46

1,

Shiba-Kotohiracho, Minatoku
Tele:

502-0656

7Bit

Letters to the Editor

29, 43

Tokyo, Japan
INTERNATIONAL MEDIA
REPRESENTATIVES LTD.

WI I PO

Electronic Scanner
Book Review

213 '383-1552

London W. C. 2, England

30 Toward a Better Understanding of TV Waveforms. Compo-

58 Tube Types Most Used in 1968. Forty-one tube types that
represent nearly 50% of the total tubes used last year.

GILLIES

3600 Wilshire Blvd.. Suite 1510

55

ELECTRONIC SERVICING (with which is com-

bined PF Reporter) is published monthly by
Intertec Publishing Corp., 1014 Wyandotte
Street, Kansas City, Missouri 64105.

Subscription Prices: 1 year-$5.00, 2 years

-$8.00, 3 years-$10.00, in the U.
its possessions and Canada.

S.

A.,

All other foreign countries: 1 year-$6.00,
2
years-$10.00, 3 years-$13.00. Single
Second class postage

Mo. and additional mailing offices. Published
monthly by INTERTEC PUBLISHING CORP., 1014 Wyandotte St., Kansas City, Mo. 64105. Vol.
19, No. 8. Subscription rates $5 per year in U.S., its possessions and Canada; other countries
$6 per year.
paid

at Kansas City,

Copyright, 1969, Howard W. Sams & Co.. Inc. All rights Reserved: Material may not be repro-

duced or photocopied in any form without written permission of publisher.

2

ELECTRONIC SERVICING/August, 1969

copy 75; back copies $1.

Robert E. Hertel, Publisher

Intertec Publishing Corp.
Subsidiary of Howard W. Sams & Co., Inc.

ARC ENEMY
SPRAGUE TYPE 302C
SPARK GAPS keep
transient voltage surges
(caused by momentary
arcing or shorting) from
damaging TV picture
tubes. They're in stock

at your Sprague
distributor now.
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P.S. Don't forget to ask 'em,

"What else needs fixing?"
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wiriscaHo e r

news of the indus ry

Sylvania Designing Satellite -To -Home Antenna

New Deflection Technique Permits Thinner CRT

An advanced antenna system for direct broadcast
of television programs from an orbiting satellite to

A new TV deflection technique that permits thinner
picture tubes has been developed by Philco-Ford.
A prototype 13 -inch b -w portable TV using the new
deflection technique was displayed at the Consumer
Electronic show in New York in June. The cabinet of
the prototype set is only 51/2 inches thick.
The new system consists of a CRT in which the electron gun is placed at an oblique angle to the front surface of the screen, instead of directly behind and in line
with the center of the screen as in conventional picture
tubes. This repositioning of the electron gun is made

home receivers is being designed by Sylvania Electric
Products Inc.
Capable of relaying four programs simultaneously,
the system is expected to transmit signals strong enough
to be received by modified home equipment. Presently,
97 -foot diameter antennas are required for reception

possible by the use of both vertical and hori4ontal
magnetic deflection.
In a conventional deflection system, the electron
beam travels in a symmetrical pyramid to the screen
of the picture tube; however, using the new technique,
the beam travels in an oblique pyramid and is bent
forward to the screen by the fixed electrostatic field of

the magnetic deflection.
The yoke employed with the new CRT is rectangular
and the electron beam is elongated vertically. Two iden-

of satellite
signals which are then relayed to
local stations for home broadcast.

According to preliminary designs, the antenna system will include five dish -shaped reflectors, each mea-

suring two feet in diameter. The reflectors can be
steered to direct programming to specific areas-for
example, time zones or regions of countries-covered
by the satellite.

By transmitting communications in concentrated
beams to small areas of the earth, the new system will

tical pieces of pressed glass, each with a flat surface,
are used for the front and back of the CRT.
One prime advantage of this deflection technique
over the ultra -wide angle scan technique, according to
a spokesman for Philco-Ford, is that it requires much
less

power-the new system uses about the same

amount of scan and high -voltage power as a conventional 13 -inch CRT.
NAB Wants Comparable VHF and UHF Tuning

The National Association of Broadcasters (NAB)

watts of power.
A two -foot diameter antenna and a small converter,

has urged the Federal Communications Commission to
adopt rules which would require all new television receivers to be equipped with comparable tuning standards for both UHF and VHF frequencies.
NAB said the present manual tuning system for UHF
is an "unnecessary handicap," and urged that "all pos-

similar to the UHF units employed with earlier TV
models, will be required at the home to receive the

fair opportunity to succeed."

increase the strength of the TV signals for home reception. The system will also be designed to transmit
1,000 watts of power. Present satellite systems provide

coverage to one-third of the earth and transmit 10

direct broadcasts.
Admiral Establishes San Antonio Sales and
Service Division

Admiral Corporation-San Antonio Division has
been established to handle the sales, distribution and
servicing of all Admiral products in 68 counties in
Texas.

C. G. Jebens has been appointed general manager
of the new distributorship, which replaces the Covington Distributing Corporation.
The Admiral division will continue to operate in the

present headquarters at 1819 South Flores, San Antonio, Texas.
4
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sible measures" be taken to assure UHF "a full and
In comments filed by Douglas A. Anello, general
counsel, and John B. Summers, assistant general counsel, NAB said there should be no degradation in VHF
tuning to provide easier tuning of UHF stations.
All VHF tuning now has a "lock in" device that as-

sures correct tuning on the selected channel. On the
other hand, UHF still is almost entirely controlled by
manual tuning. NAB said "it is obvious that inequities
have developed as to the ease of tuning which act as a
deterrent to the further development of UHF television."

NAB pointed out that UHF tuners comparable to
those for VHF presently are available only in the most
expensive sets. Individual manufacturers, it said, are reluctant to incorporate the better UHF tuning system

OVERHA

\

GUARANTEED

for 1 Year

OVERHAUL 59.75

REPLACEMENT TUNERS ...510.45

Nine -seventy-five buys you a complete tuner overhaul-including parts (except tubes or transistors)-and absolutely
no hidden charges. All makes, color or black and white.

Prefer a universal replacement? Sarkes Tarzian will
give you a universal replacement for only $10.45. This
price is the same for all models. The tuner is a new

UV combos only $15.

plug-in for 82 channel sets-universal mounting-

Guaranteed means a full 12 -month warranty against defec-

tuner designed and built specifically by Sarkes Tarzian

for this purpose. It has memory fine tuning-UHF

hi-gain-lo-noise.

That's 9 months to a year better than others. And it's

ORDER TUNERS BY PART NUMBER,
AS FOLLOWS:

backed up by the only tuner repair service authorized and

Part

supervised by the world's largest tuner manufacturer-

MFT-1

tive workmanship and parts failure due to normal usage.

Sarkes Tarzian, Inc.

Four conveniently located service centers assure speedy
in -and -out service. All tuners thoroughly cleaned, inside
and out ... needed repairs made ... all channels aligned to

factory specs, then rushed back to you. They look-and
perform-like new.

MFT-2
MFT-3

Intermediate
Frequency
41.25 mc Sound
45.75 mc Video
41.25 mc Sound
45.75 mc Video
41.25 mc Sound
45.75 mc Video

AF Amp Osc. Mixer
Tube

Tube

Heater

6GK5

61_18

Parallel 6.3V

3GK5

51_18

Series 450 MA

2GK5

5CG8

Series 600 MA

Prefer a customized replacement tuner? The price will
be $18.25. Send us the original tuner for comparison
purposes, also TV make, chassis and model numbers.

SEND ORDERS FOR UNIVERSAL AND CUSTOMIZED REPLACEMENT TUNERS TO OUR OFFICE IN INDIANAPOLIS.

TUNER SERVICE CORPORATION

TSC

FACTORY -SUPERVISED TUNER SERVICE

MIDWEST

817 N. PENNSYLVANIA ST., Indianapolis, Indiana

TEL: 317-632-3493

EAST
SOUTH-EAST
WEST

547-49 TONNELE AVE.. Jersey City, New Jersey
938 GORDON ST., S. W., Atlanta, Georgia
SARKES TARZIAN, Inc. TUNER SERVICE DIVISION
10654 MAGNOLIA BLVD., North Hollywood, California

TEL: 201-792-3730
TEL: 404-758-2232

)Home Office)

TEL: 213-769-2720

WATCH FOR NEW CENTERS UNDER DEVELOPMENT
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since

it would increase the price of sets and would
"place them at a disadvantage with respect to their

the new line carries a one-year warranty on all parts,
a two-year warranty of the picture tube and a 90 -day

competitors."

labor warranty.
It is expected that within six months or a year Baumritter also will introduce a line of console stereos.

Only an FCC requirement that all sets have comparable UHF and VHF tuning, NAB said, would assure manufacturers that "installation of improved UHF
tuners will not jeopardize their competitive position in
the market place."
TV -System Converter Developed

A converter that changes European -type (625 scanning lines and 50 fields) monochrome and color signals
to the NTSC system (525 scanning lines and 60 fields)
used in the U. S. and Japan has been developed by the
Japan Broadcasting Corporation and the Oki Electric
Company. It is possible that this type of converter will
be used in the relaying of TV signals via satellite be-

tween Europe, Japan and the United States.
New Name Added to TV List
Baumritter Corp., a home furnishings manufacturer,
is now marketing a 23 -inch console color TV line under
their Ethan Allen program. The electronic components

for the color chassis are being produced by General
Electric.

Initial distribution of the Baumritter color TV line
will be limited to the Northeast, Southeast and Midwest until production can meet the demands of national
distribution, which is projected by January, 1970.
The General Electric service organization will perform warranty servicing of the Baumritter line. TV in

Radio -TV Home Electronic Service Days In Chicago
Richard J. Daley, Mayor of Chicago, has pro-

claimed the period from August 15 to August 17,

1969, to be Radio -TV Home Electronic Service Days
in Chicago. The proclamation was made to honor the
annual convention of the National Alliance of Television and Electronic Service Associations (NATESA)
which will be held in Chicago during the period designated by the proclamation.
X -Radiation Testing of Color TV

Radiological testing of both domestically produced
and foreign -manufactured sets marketed in the U.S. was

scheduled to begin during the last of June. The testing
is to be conducted under the direction of the Radiological Health Bureau of the Health Education and Welfare Department.
The tests include measurement of the voltage and
current ranges on each component capable of emitting
X-radiation as a result of excessive voltage or current
caused by line -voltage changes or misadjustment of
consumer or service conrols; measurement of X-radiation exposure rates at accessible locations; and measurement of X-radition exposure rates using samples of re-

placement components that are available or recommended by the manufacturer.
Under the testing program,

have been

asked to provide suitable space for the tests, and to

Babcoke

joins
ES Technical

staff

Carl Babcoke, author of many well -received electronics books and articles, is now a full-time technical
editor on the ELECTRONIC SERVICING staff.
Carl has 36 years of experience in the electronic ser-

vicing field, and for the past 14 years has been the
service manager of the Kansas City distributor branch
of a major TV manufacturer. He is thoroughly familiar
with both the technical and the operational aspects of
consumer electronic servicing.
Beginning in the September issue and continuing each
month, Carl will provide the readers of ELECTRONIC
SERVICING an in-depth analysis of the operation and

practical applications of both new and existing test
equipment. He also will report on new developments in
TV and radio circuit design and troubleshooting techniques.
6
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identify chassis and models produced after October 18,
1968, the date on which the Radiation Standards Law
was enacted.
Turntable Using Brushless DC Motor

A turntable featuring a brushless DC motor that reportedly drives the turntable directly at a low speed,
which eliminates vibration and, thus, reduces wow and
flutter, was shown by Panasonic at the EIA Consumer
Electronic Show in New York (June 15 to June 18).
The new turntable was described as "experimental"
and no marketing plans were divulged.
Sylvania Announces Question and Answer
Warranty Form
Sylvania Entertainment Products, an operating group
of Sylvania Electric Products Inc., has announced that
an easy -to -understand warranty, in question and answer

form, will be included with its 1970 line of home entertainment electronic products.
"The new warranty is presented in a single question and -answer form, so consumers should have no diffi-

culty understanding the terms under which Sylvania
warrants its television sets, stereophonic instruments,
radios, and tape recorder -players," William E. Boss,
Vice President-Marketing, reported. "We appreciate
that prior to this type of presentation consumers may
have been confused by sometimes nebulous warranty
language. This new Sylvania approach should eliminate
that confusion," he added.

THE COMPLETE LINE OF SIGNAL -INDICATING, ALARM -ACTIVATING
FUSES AND FUSEHOLDERS
FOR USE ON COMPUTERS, MICROWAVE UNITS, COMMUNICATION EQUIPMENT, ALL ELECTRONIC CIRCUITRY
BUSS GLD-1/4 x 11/4 in. Visual -Indicating, Alarm -Activating.

BUSS ACH
BUSS GBA-1/4 x 11/4
Visual -Indicating.

Aircraft Limiter,

,n

Visual -Indicating
panel mounted holder,
lamp indicating -signal activating, for 1/4 x 11/4 in. BUSS GLD

HKA

BUSS MIC-13/32 x 11/2 in. Visual Indicating, Alarm -Activating.

fuse.

% to 5 amp.

BUSS MIN -13/32 x
Indicating.

11/2

HLD panel mounted holder, visual indicating, for % x 1% in. BUSS
GBA fuses (or GLD fuses)
% to 5 amp.

in. Visual -

HPC-C panel mounted holder,
visual -indicating, for
11/2

13/32

x

in. fuses.

FNA FUSETRON Fuse 13/32
x 11/2 in. slow -blowing, Visu-

al -Indicating, Alarm -Activating. (Also useful for protection
of small motors, solenoids,

transformers in machine tool
industry.)

HGB-C panel mounted
holder lamp indicating Mili-

HGA-C panel mount-

tary type FHLIIU Single

ed holder lamp indi-

in. fuses.

cating Military type

pole for 1/4 x 11/4

Two pole
for 1/4 x 11/4 in. fuses.
FHL1OU

BUSS KAZ Actuator 13,32 x 2 in. Signal -Indicating, Alarm -Activating Device.

Use to call attention to the opening of

BUSS GMT and HIT holder,
Visual -Indicating, Alarm Activating.

a fuse of 50 amp or larger. Can be
mounted "piggy -back" on large fuse or
in special block with micro -switch.
Ask for Bulletin KAFS.
HGC panel mounted holder
lamp indicating Military
type FHL12U Single pole for
13/32 x 11/2 in. fuses.

BUSS Grasshopper Fuse, Visual Indicating, Alarm -Activating.

BUSS Series 70. Visual -Indicating, Alarm Activating. (Used in telephone and similar applications.)
Ask for Bulletin 70S -C

Signal fuse block
No. 3839 for 13/32

Write for
HKL panel

mounted holder,
lamp indicating,for 1/4 x 11/4 in.

x 11/2

in. indicating

fuse.

BUSS
Form

Signal fuse block
No. 4178 for 1/4 x 11/4 in.

indicating fuse.

fuses.

SFB

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107

SUPPLIED THE ECONOMICAL WAY ...
THRU DISTRIBUTORS
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Help With Magnavox Chassis

Regarding Mr. Giegerich's letter in the May '69
Troubleshooter column stating his difficulty in servicing a Magnavox T908 transistor chassis, he can do
one of two things:
First, he could adjust the vertical bias to the manufacturer's specifications.

Or, second, if a really good oscilloscope is available, he should check ONE line of the video.
It is doubtful that he will be able to detect an im-

proper voltage or waveform. The condition he describes is normally caused by a defective deflection

.5,

114

Al

300--

1200

--300

60 -

T. P. Brutscher
Pittsburgh, Pa.

Industry

600C

O

Glad to be of help.

Of the

CAUTION ON HAIN TOO'S

60001ff

yoke.

Standard

-60

Polarity Is Relative

( The following letter was directed to one of our
contributing authors, Robert Middleton. I think Mr.
Middleton's reply to this letter provides information
that will be of interest to all readers-the Editor )

PRICEt
'61.00

EXCLUSIVE TRIPLETT BAR RING
SHIELDED MOVEMENT

Your article in the May '69 issue of ELECTRONIC
SERVICING, "Servicing Solid -State TV Is Different,"
was excellent, but being somewhat of a newcomer to
transistor circuits, it leaves me confused at one point.

EASY TO CHANGE
STANDARD BATTERIES

Technicians are taught that NPN transistors have
a positive voltage applied to the base and a negative
voltage applied to the emitter, so that a forward bias
exists. Your article (and Fig. 8) describes base and
emitter voltages that would seem to apply only to a
PNP type. An explanation of this would be greatly

HIGH FLUX
FUSED

MAGNET,
SPRING
BACKED

SIMPLE TO

JEWELS

-FOR

REPLACE

MULTIPLIERS
OR SHUNTS

RUGGEDNESS

HEAVY MOLDED CASE

appreciated.

SPARE FUSE

B. J. Brown
Trion, Georgia

COMPLETELY WIRED CIRCUIT

Mr. Brown, in reply to your query concerning the
bias voltage polarity for the NPN transistor depicted

FACTS MAKE FEATURES:

in Fig. 8 of my article in the May issue, you have
brought up a rather tricky point. Actually, the bias

One selector switch minimizes chance of incorrect

polarity is correct, although

1 settings and burnouts.

2

4.4 ohm center scale, reads from 0.1 ohm up to
100 megohms resistance in 4 ranges.

3

20,000 ohms per volt DC sensitivity: 5,000 AC.

it might seem to be

wrong at first glance, due to the fact that the col-

lector is grounded and the supply voltage is applied
to the emitter circuit.
The tricky point that is involved here concerns the
relation between negative voltages that makes one of
the voltages more positive than the other. With reference to Fig. 8, the emitter voltage is -4.35 volts, and
the base voltage is -4.15 volts. Note that the emitter

Attention to detail makes the Triplett Model 630 V -O -M a lifetime investment. It has an outstanding ohm scale; four rangeslow readings .1 ohm, high 100 megs. Fuse affords extra protection to the resistors in the ohmmeter circuit. especially the
XI setting, should too high a voltage be applied. Accuracy 2%

is more negative than the base-that is, the base is
more positive than the emitter. This is the required
bias condition for an NPN transistor.
This is a good point that you have raised, because
it also comes up in color TV; that is, when the R -Y
and B -Y signals are reduced in voltage, the G -Y signal appears to increase in voltage. Actually, this ap-

DC to 1200V. Heavy molded case.
DON'T FORGET TO ASK 'EM "WHAT ELSE NEEDS FIXING?"

t630A same as 630 plus 11/2% accuracy and mirror scale only $71.00

parent increase is based on a reduction in negative
voltages, since the G -Y signal is formed from nega-

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

tive R -Y and B -Y signals.-Bob Middleton.
THE WORLD'S MOST COMPLETE LINE OF V-0 M'S.
AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK.

.411
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What ES is About
I wish to compliment you for your fine publication.

I was very impressed by Mr. Glen Thorn's statements in regards to "Degrading to Technicians?" in
your June 1969 issue. Mr. Thorn is right; we do not
run "fix -it" shops. A large percentage of us handle
reputable lines of merchandise, stock adequate parts,
attend training sessions and keep up to date to provide our customers with professional services.
In many ways our group (that is, the specialists in

our field) may be classified with doctors, which
brings up another point: Many readers want articles
on two way radios, industrial electronics, medical
electronics, etc. Well, my answer to them is that the
majority of us who read your magazine are experts

their businesses more accurate and more profitablethis is our goal: To make our readers' businesses more
profitable.

I have received complaints from a number of read-

ers concerning the physical condition of the magazine when they receive it. We have made a formal
complaint about this matter to the U. S. Postal Department. I suggest that when a reader receives his
copy of ELECTRONIC SERVICING in a mutilated
condition, he should do just what you have done:
Let his local postmaster know about it and inform
me of the fact; I'll immediately send an undamaged
copy.-the Editor
Help Needed

in our field, and that is TV service, not the above
mentioned fields. The day has come when the technological changes are so fast in this field that we

Can you or any of your readers furnish me with
any information, or where I can obtain information,

must read monthly, even daily, to keep abreast. That
is why a magazine such as yours is essential to us .
Your idea of using reader survey cards is terrific.
Keep up your excellent work.

ville, Long Island, New York, the address on the
tester, but the letter was returned marked "moved,

.

.

Now for my beef. We have subscribed to your
magazine for some years. In the last few months our
magazine didn't arrive until well past the middle of
the month. Also, since the first of the year, they have
arrived in such poor shape that they are almost impossible to read. I wrote before complaining about
this, and you sent me replacement issues, for which I
thank you. However, can't something be done so that

in the future they arrive in better shape? I talked
to our postmaster, and he said that by the looks of
the magazines, they were on the bottom of the bundle

and the bundle -tie cut them, and being on the bottom, they became rather scuffed up.
Michael E. Franzen
Amery, Wisconsin

on Calex Self -Service Tube Testers? I wrote to Amity-

not forwardable."

I would like to upgrade the tester for the newer
tubes. Any help will be greatly appreciated.
William Marshall
Box 394
New Haven, W. Va. 25265

Perhaps the members of your staff or some of your
readers could give me some assistance.
I need information as to where I can get up to date
roll charts for a Superior Tube Tester, Model TV11.

It was made by Superior Instruments Company in
New York, N. Y., who have gone out of business.

Thanks in advance for any help your staff and/or
your readers may be able to give me.
Gerald R. McComb
Rock River Road, R.D. #2
Ovid, New York 14521

Mr. Franzen, thank you for the encouragement.
As pointed out in our statement of purpose in the
January issue, we are attempting to focus -in on all
aspects of the consumer electronic servicing business.
The preferences of editorial subject matter indicated
by the readers of ELECTRONIC SERVICING who
responded to our reader survey in the January issue

will be adhered to. And the majority of those responding want technical and business management
articles relating to the servicing of home entertainment

electronic products-a preference you have echoed in
your remarks here. However, a significant number of
readers also want some coverage of auto entertainment electronic products and two-way communications. In response to the preferences voiced by our
readers, ELECTRONIC SERVICING will concentrate for the most part on home entertainment electronic servicing and, to a lesser degree, on servicing
auto entertainment electronic products and two-way
communications equipment.
Reader response to the surveys we have been con-

ducting, and will continue to conduct, has been, to
say the least, beyond expectation. It is our hope that,
with continued reader assistance such as we have enjoyed these past few months, by the end of the year
we will have given our readers facts about their industry that will make their individual judgments about

If any reader might help, I am looking for Volume
I of "Transistors and Circuit Troubleshooting" prepared for GE by Basic Systems, 800 Third Avenue,
New York, N. Y. This is part of a three -volume set
and I need it to complete my set. If anyone has any
information as to where this might be available and
what it might cost, please let me know.
John A. McGregor
Addison TELE-SERVICE Center

P. 0 Box 45
.

Addison, Illinois 60101

Ire at (Hz)
I have been reading this (Hz) thing for a long time,

holding my ire, trying to become accustomed to it,
but it is impossible.
This (Hz) is the most superfluous, noncontending
preposition that I have encountered in many years. To

me, as a technician, this appears to be anything, oh
yes, anything to glorify some marble -headed college
professor who is so happy with himself for making us
accept his fumble.
I do not wish to see it in print anymore.
A. 0. Kopplin
Kirkland, Washington
August, 1969/ELECTRONIC SERVICING
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NEW Heathkit® Solid -State

Color Bar

Dot Generator

Kit IG-28

Only $79.95*

Advanced Integrated Circuitry
Delivers 12 Patterns Plus

Clear Raster ... No Divider
Chain Adjustment ... No
Flicker, Bounce or Jitter

Standard
9x9 Displays
plus
Exclusive
Heath
"3 x 3" Display

r

Atwater Kent Info
On page nine of the January 1969 issue of "Electronic Servicing", you asked help for Mr. Sam McCrea in obtaining the battery hookup for an Atwater
Kent Model 60 radio.
I think Mr. McCrea is mistaken about the model,
since the model 60 was an all -electric set put out in
the early 1930's, using 3-224A tubes as RF amplifiers,
a 227 detector, 2-245 power tubes, and a 280 rectifier. I believe that the "20" series of 1926 or 1927,
which used 3-226 RF amplifier tubes, a 227 detector,
and a 171A power tube, is the last battery -operated
radio put out by Atwater Kent.
Information might be obtainable from Mr. John F.
Rider, who published an annual book on sets with ser-

vice notes, diagrams, etc., in the later 20's and the
30's. Supreme Publications might have information,
also, and I may be able to locate a friend who had
the Atwater Kent manuals and several of the Rider
books at one time.
Div. of Hayden Book Co.
Supreme Publications
1760 Balsam Rd.

Highland Park, Ill.

Thanks for trying to help your readers. Although I
3x3 Dot

All solid-state construction using Integrated Cir-

cuitry No divider chain adjustments Stable
pattern display - no flicker, bounce or jitter

Produces 12 patterns plus clear raster Instant
switch selection of all functions Exclusive 3x3
display plus standard 9x9 display of all patterns
Horizontal lines only one raster thick for added

have been out of the radio service business for a
number of years, I still enjoy reading "Electronic Servicing" every month.
G. R. Mann
902 S. Elm Blvd.
Champaign, Ill.

accuracy Variable front panel tuning for channels

2 through 6 Variable front panel positive and

negative video output Front panel negative going
sync output Two handy AC outlets on front panel

3x3 Cross Hatch

More On Atwater Kent
A request for a schematic or wiring diagram for an
Atwater Kent Model 60 appeared in the Letters to the
Editor column in the January 1969 issue.

Built-in gun shorting circuit with lead piercing
connectors Front panel switchable crystal con-

trolled sound carrier* Copper -banded transformer
to reduce stray fields Safe three -wire line cord
Fast, easy construction with two circuit boards and
two wiring harnesses
Advanced Design.

The new Heathkit IG-28 is

3x3 Shading

one of the most stable, versatile Color and B&W
TV service instruments available. In addition to

the exclusive Heath "3 x 3" display of patterns
illustrated, it also produces the familiar 9 x 9
displays . . . plus a clear raster for adjusting
purity without upsetting the AGC. Fifteen J -K

Time -Saving Versatility

.

.

.

3x3 Color Bars

gives you front

panel tuning for channels 2 thru 6 . .. front panel
variable plus and minus video output . . . front
panel sync output .. . two convenient AC outlets
. . . built-in gun shorting circuits and grid jacks
. . . vectorscope capability . . . crystal controlled
sound carrier . . . banded transformer to eliminate stray fields . zener-regulated power supply
. safe three -wire line cord . .. fast circuit board -

r

I would be happy to be of assistance to Mr. McCrea if this drawing would help him and I believe I
have plenty of the tubes used in this set. They have
been used but are in good condition.
Al Huf
Waukegan, Ill.
Old Issues Available

$79.95*
3x3 Horizontal

HEATH COMPANY, Dept. 25.18

I would like to inform your readers I have back
isues of PF REPORTER from the 1950's to 1960's
plus many issues of electronic magazines that have
ceased publication.

Donald Schultz
Box 722
Patchogue, N.Y.

Benton Harbor, Michigan 49022

Please send my FREE 1969 Heathkit Catalog.

Enclosed is $

this drawing as 60, 60C.

3x3 Vertical

wiring harness assembly. For the versatility you
couldn't get before . . . put the new IG-28 on
your bench now.
Kit 1G-28, 8 lbs

A drawing for a Model 60-C, 3rd. Type, Serial
5,670,001 to 5,684,000, showing the tube types and
some capacitor and resistor values is listed in the
1926-1938 Radio Diagrams, Supreme Publications
compiled by M H. Britman. The set uses a power
transformer with a No. 80 rectifier. The index shows
.

Flip -Flops count down from a crystal controlled

oscillator to eliminate divider chain instability
and adjustment.

Rider Publishing, Inc.
116 West 14th St.
New York, N.Y. 10011

plus shipping.

Please send model (s)
Name

ELECTRONIC SERVICING

Address.

City

State

Circle 7 on literature card
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.

.

the country's only magazine devoted 100%

Zip

Prices & specifications subject to change without notice.
*Mail order prices; F.O.B. factory.

.

TE-200

to the ELECTRONIC SERVICING industry .

.

.

This little part J plays
a big role in radio.

Radio
1

This box gives you top revues.

The transistor is no bit player
when it comes to radio
performance. That's why Delco
transistors are manufactured
under controlled conditions that
assure high reliability. And
why they're thoroughly tested
before being placed in the
familiar blue and black box.
Delco Radio engineers are
leaders in auto radio design
and transistor technology.

Delco radios are original
equipment on over half
of the cars on the road.
That United Delco box is your
guarantee of genuine OEM

GM

Transistor

quality replacement parts. And
just 12 Delco transistors replace
over 7,500 other types.
Doesn't it make good sense to
stock the best?

Remember these facts when you
re -order. And remember, too,

that your United Delco supplier
handles the most recognized
name in the parts business.

Next time you think little,
think big. Think Delco.
DELCO RADIO, Div. of General Motors, Kokomo, Ind,

GM

11
United
Delco

MARK OF EXCELLENCE

Circle 8 on literature card
August, 1969/ELECTRONIC SERVICING

11

Dale's service bench
by Allan Dale

REALLY

Understanding
TV Alignment
Fig.

1

Graph of meter readings as tuned

circuit is adjusted to, through and past
resonance with applied signal frequency.

Facts and tips that will "clear up" your
concept of response curves, traps, markers and other
details associated with alignment.
An awful lot of sets that need
alignment don't get it. When I ask
technicians why, they often tell me
sets "don't really need alignment."
Since I know better, I keep pressing the issue.

What I find out, eventually,

is

that not many technicians truly un-

derstand how to do a good alignment job. The thing they seem to
lack most is a feeling for exactly
what alignment is. That's understandable. There aren't many good
explanations around. If you're not

practical is a meter. If there's a diode detector following a tuned circuit in a receiver, its output is a
good test point. Or, an RF probe
with a DC voltmeter can be connected just after the tuned circuit.
Next consider what's happening
when you tune the adjustable slug
in a tuned circuit. If the coil is considerably off tune, the meter reading keeps rising as you keep turning
the slug. Sooner or later, if you keep

turning, the meter reading goes
through a peak and then starts

Curve at B is tuning response of a trap.

nance at the frequency of the signal

being fed to it. At that point, the
tuned circuit passes the most of the
applied signal along to the meter.

Then consider what happens
when a tuned circuit is connected

to function as a signal trap. The
purpose is to reject some particular
frequency. Suppose it's designed to
reject 47.25 MHz. It does that only
when it's resonant at that frequency.

To tune it, you feed in a signalfrom the RF generator-at 47.25
MHz. And, you put an indicating

it.

dropping again. The reading may
eventually fall all the way to zero.

The results of tuning the circuit
are graphed in Fig. 1B. If the resonant frequency of the circuit is not

Start by examining the mechanics

With a sharply tuned coil (high Q),
all this can happen within three or
four turns of the slug.
Fig. 1 A is a graph plotted from

the different voltages you read as
you turn a slug from below the input -signal frequency to above it.
Remember that the circuit is reso-

being trapped. As you tune the cir-

completely comfortable with align-

ment, read this explanation of
You may see it in a new light.

Nature of a Tuned Circuit
of getting a single tuned circuit on
its correct frequency.

You have to feed it a signal of

meter somewhere after the trap circuit.

near 47.25 MHz, the meter reads
fairly high because the signal isn't

with an RF signal generator. Sec-

nant at every point you turn

it

cuit closer and closer to the right
frequency, the meter reading goes
downward. Finally, you tune past

ond, you need something to indicate
what's happening as you tune. Most

through. You only get the voltage
peak as you finally tune it to reso-

the signal frequency, and the meter
starts upward again. At the dip, the

the right frequency, and you do that

12
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46.0

GD.D

45 75

Fig. 3. Oddly shaped response curves

indicate trouble in tuned circuits of
IF strip. (A) Coil usually peaked at
42.5 MHz has shifted to about 44
MHz, and adds to response of coil
already peaked at 44.5, creating exaggerated peak. (B) Trap normally
at 41.25 MHz has shifted to about
43.5 MHz; eliminates the dip needed
at 41.25 MHz, and introduces unwanted dip slightly above 43.0 MHz.

Fig. 2. Group of individual voltage -response
curves (A), when combined, make up overall
response curve (B). Shows voltage indications at every frequency within the band of

signals to which a television IF section responds.

tuned circuit traps out 47.25 MHz
very efficiently.

Traps and Coils Together

The IF strip of a telivision set

When all these response curves
are combined mathematically, they
produce an overall frequency -re-

sponse curve like that in Fig. 2B.

fed to it one at a time. The peak
curves add to each other, and the

sag at that point. An individual re-

one, taken alone, is simply a peaking circuit or a trap. Each one responds sharply to the frequency it is

its

ing curves. They are voltage responses of a tuned circuit, plotted
as the frequency of an applied signal shifts from below the resonant
frequency, through it and on above

it. Keep this fact in mind for the
next few paragraphs.
Now, imagine several of these

peak and trap response curves, at
different frequencies, side by side.
Fig. 2A shows what this looks like.
A, B, and F are traps; their frequencies are listed. The other three are
peaked at their own operating frequencies.

line is called a sweep response curve

quencies from 39 to 47 MHz were

graph of a whole IF strip-with all

look very like the graphs in Fig. 1.
But, response curves are not tun-

you see only the outline of all those

different voltage responses. That
of the IF strip.
Imagine what might happen to
the overall response curve if one of
the individual response curves is

This is the signal -voltage response

contains several tuned circuits. Each

tuned to. Their response graphs

so fast (60 times per second) that

coils and traps-if all the fre-

traps at the edges steepen the skirts
of the overall curve.
There is a way to look at an entire response curve like that instantaneously, and keep it visible so you
can study it. You do it with a sweep
generator and oscilloscope. The generator sweeps the input signal back

and forth across the whole wide
band of frequencies the IF section is
expected to pass. The oscilloscope,

synchronized with the sweep generator, measures the output signal
voltage from the tuned -circuit group,

at each finite frequency, and plots
them all side by side on the scope
screen. It does this over and over

weak. There will obviously be a
sponse that's a little too strong could

make a hump in the overall curve.
Suppose one coil becomes mistuned-a common happening. The
effect of its response is then added
to the overall response curve in the
wrong place. It might cause too
much response at some point if an-

other coil were already "peaking
up" that part of the curve. Or, it
might cancel some of the effect of
one of the traps.
The effect would alter the overall
curve. An example is shown in Fig.
3A. The 42.5 -MHz coil (Fig. 2A)

has become mistuned to about 44
MHz. It leaves response low in the
August, 1969/ELECTRONIC SERVICING

13

43 -MHz region and overpeaked near
44 MHz.

A trap could cause the trouble,
too. Suppose the 41.25 -MHz trap
were mistuned to somewhere near
the center of the curve. A badly
misplaced dip (Fig. 3B) would occur in the curve, because the trap
would actually be "fighting" the responses of the coils. Any misshapen

curve like these indicates a need
for alignment.

Markers
From the curve generated by a

sweep generator and scope, you

can't always tell at what frequency
the skirts of a response curve begin
or end. For that, you need markers.
Generators are available now that

put several key fixed -frequency
markers on the curve at the same
time. You can do them one at a
time with any accurate, unmodulated RF signal generator.
The relationship between markers
and the sweep curve is probably the

most misunderstood factor in TV
alignment. Technicians-and many
books-usually say a marker is at
such -and -such place on the curve.
Instead, it's better to think of the
curve as being in such -and -such relationship to the marker.

An example will illustrate what
I mean. Fig. 4 shows an ordinary
television -IF response curve. The
little squiggle on the curve is a
marker. A technician referring to

this marker commonly says the
45.75 -MHz marker is at the halfway point on the upper skirt. That's
41.25

45.75

Fig. 4. The 45.75 -MHz marker falls right

above the 45.75 -MHz position on the
base line of this hand -drawn curve. You

can imagine the same for markers put
on response curve by a generator.

wrong. It's more accurate to say
the half -way point of the upper skirt
of the response curve falls at 45.75
MHz.

Sometimes this concept is hard
to get across. Figs. 5A and 5B are
two simple curves that further illus-

trate this idea. A 42.17 -MHz

marker, for example, can never be
anywhere except at 42.17 MHz. In
Fig. 5A it is shown "half -way up
the curve" (by usual phraseology).

The truth is, the curve is situated
so that its lower skirt falls on the
42.17 marker. Proof of this is obvious when the 41.25 -MHz coil is
mistuned to change the skirt position

-as in Fig. 5B. The marker is in
45.75
71.25

the same place as before. However,
the curve shape has changed so that
the bottom of its down -frequency
skirt is at the 42.17 -MHz marker.
Always remember this relationship. This way of thinking will do
more to help you "clean up" a bad

alignment job than any other advice or hint. You simply must re-

member that you can't shift a
45.75

42.I 17

41.25

(8)

marker. You can only shift or reshape the reponse curve to suit the
marker. This one point seems to
befuddle more technicians than any
other.

Timesaver Tips
Fig. 5. More proof that markers are not
what you "move" in sweep alignment:
you move the curve or reshape it until
peaks,

dips, and skirts coincide with

the markers they are supposed to.
14
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There are a few little things that
bug some technicians when they're
getting a set ready to align.
Keep your equipment connected,
warmed up, and ready. Every shop

that operates efficiently does this.

Use a rollabout cart or the shelf
over your bench. But don't waste
time making all those connections
every time you have a set to align.

One common problem results
from poor grounding. The resulting response curve never looks like

it's supposed to. Put a couple of
extra clip leads (heavy ones) between the TV chassis and the ground

terminals of the generator and the
scope. Another problem that arises
frequently is overloading. Always
start with your scope set for about

2 or 3 volts peak to peak. Then
turn up the sweep generator only
enough to put a trace on the scope.

Do that and you'll never get the
distortion that occurs with overload.

Also, be sure to use the bias
clamp voltage. This gives you a
standard AGC level. The manufacturer's alignment sheet tells you how
much bias to apply. Sometimes two

or three points must have bias.
They're all important, so don't skip
one.

You can easily warp the alignment curve with a marker that's
too strong. Mix the marker through

some kind of a resistive pad that
cuts the marker signal down. Or,
just turn down the output knob on
the marker generator. Best: use a
a post -injection marker setup.

Kill the horizontal sweep during
alignment. One simple way is to
open the boost circuit fuse. Another way is to pull the horizontal
output tube out of its socket. Never
simply pull off the horizontal output

tube cap, because you'll overload

the screen circuit. Load the B+
line down with a 2500 -ohm, 25 watt resistor while the sweep is
disabled. The manufacturere usually
tells where to connect this load.
Look Forward To

...

some help with something that
is catching the interest of quite a
few technicians nowadays. In my
next column, I tell how to get the
most out of a triggered -sweep oscil-

loscope in ordinary TV troubleshooting. Even if you don't have a
triggered scope, you'll understand
more about all scopes after you read

some of the hints and tips I have
for you. And if your shop is one of
the several that own this time -saving instrument, you'll discover ways

to make it even handier than you
thought it was.

"When we started our business,
we picked the Yellow Pages as our
only source of advertising."

"Our business
started out as a
wholesale operation.
So we chose the
Yellow Pages as our
single source of
advertising," says
Ken Champlin,
general manager of
Radio Supply and
Engineering Co., Inc.,
Detroit, Michigan.
"The Yellow Pages
was a must. It was
the best way we could
us. When they look through started out. The Yellow
make contact with people
Pages has really helped us. the listings for electron:_c
and let them know who
equipment, they recognize
we were. Now we have
An effective
two branch locations. And us immediately. Naturally
way to build
Yellow
we're the ones they call.
the Yellow Pages helps
Pages
business.
our customers keep track of We've grown a lot since we
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Zeroing in
on the causes

of "no high
voltage"
A logical system for isolating the defects
that commonly kill high voltage.

by Wayne Lemons

The symptom is no high voltage.

What should you do first? Check
all the tubes in the horizontal and
high -voltage section? Substitute

tubes or transistors? Hook up a
sweep -circuit analyzer? If you do
any of the above first, you probably
are taking longer than is necessary

to find the cause of the trouble
symptom.

Testing tubes or transistors may
isolate the trouble in other circuitry,

but such a technique may be misleading in the horizontal or high voltage section. Why? Because no
shop tester submits a tube or transistor to anywhere near the stress
or conditions encountered in horizontal output or high -voltage circuits.
Substitute tubes or transistors?

Possibly, but which ones? Substitut-

ing tubes or parts at random can
16
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hardly be called a scientific procedure. In addition to taking a lot of
time, there is a very real risk of
temporarily healing the defective
part in the circuit, which may lead
you to believe you have cured the
trouble only to find yourself with
a callback. So blanket substitution
normally is neither efficient, practical, gratifying nor economical.
Using special test equipment is
fine; however, most special equipment is not intended for preliminary
diagnosis, but rather for those troubles that don't respond to ordinary
techniques.

There is no point moving in an
entire infantry brigade to neutralize
a lone sniper in a tree, at least until

a scouting party determines

whether or not the sniper is an advance man of an all-out invasion.

To make fast work of any TV
service problem, especially the "no high -voltage" one, you need a mode

of operation that is as systematically organized as a Brinks holdup.
Any problem will eventually suc-

cumb to more than one plan of attack, and the good technician, like
the good general, varies his plan as
conditions warrant so he can reach
the objective the quickest and best
way.

The plans of attack suggested
here are useful on any tube set,
black and white or color.
Using the Senses

No technician worth his salt
should overlook shortcuts to trouble analysis. Sight and smell are two

shortcuts: the cherry red plate,
smoke, unusual odor, too much
melted wax, arc trails on components or chassis, broken parts, etc.
An overheated (cherry red plate)
horizontal amplifier tube, for example, in a black -and -white set almost always means a lack of drive
signal from the horizontal oscillator.

It can mean this in a color set, but
it can also mean an excessive load

on the horizontal -sweep or high -

voltage circuit-for instance, a

shorted damper tube or boost capac-

SYNC

CONTROL

HORIZ

INPUT

CIRCUITS

OSCILLATOR

HORIZ
AMPLIFIER

0

(Dr

6-f)

FLYBACK

H. V.

of
REGULATOR

ON SOME
COLOR SETS

LOW

VOLTAGE
POWER

SUPPLY

Fig. 1 Block diagram of the TV stages in which common defects can reduce or completely kill the high voltage.

screwdriver in the manner shown
in Fig. 2 to check the amount of

itor. It goes without saying that if
the plate of a tube in a TV set is

arc at the high -voltage rectifier
plate cap. You should know how

glowing cherry red, you first should

find the reason for it.

blue and how long the arc should

of the trouble, then it is time to

be; experience will teach you
this. Once the arc is struck, you
should be able to pull it out to

mount a reconnaissance mission on

one-half inch or more on a black -

Pinning Down the Trouble
If the senses don't find the source

one flank to flush out the enemy.
You have to know which part of
the circuit has trouble, and if you
can prove that the enemy is or is
not in one section, you will have
the information needed to deploy
the mop -up squads.

is a block diagram of cirFig.
cuits where the enemy may be con1

cealed. It is essential for a good

commander to determine as quickly
as possible where the battleground

is going to be. Here is the technique:

1. Though you don't often find it
included in books or magazine
articles, it is no secret that just
about every technician uses a

voltage rectifier tube or CRT, or
in the case of a color set, a load
caused by high -voltage regulator
trouble or an improperly biased

and -white set and more than

color CRT.)
4. If the arc is okay when the plate

three-quarters of an inch on most
color sets.

cap is pulled, the trouble is in
the rectifier, regulator (in color

(For the beginning technician: Be
sure you don't ground the blade of
the screwdriver to the chassis or you
could damage the sweep circuit, and
be sure you are holding only the insulated part of the screwdriver.)

If there is little or no arc from
the cap, turn off the TV set and
remove the cap connector from
the tube, as in Fig. 3.
3. Turn the set on and again check
the arc, this time from the plate
cap to the screwdriver blade.
Again, be sure the screwdriver
blade is not near ground.
2.

(Note: The reason for steps 2 and 3
above is to remove any excessive
load that may be on the high -voltage circuit, such as a defective high -

sets) or CRT.

(Note: The best way to check the
high -voltage rectifier is to substitute
a new tube. Unless there is an open

filament in the tube, a tube tester
almost is of no use at all for testing
a high -voltage tube.)
To check the shunt regulator tube
and associated circuitry in a color

set, remove the plate cap of the
regulator and insulate it away from
the chassis. Then again turn the set
on and see if the high voltage increases to the unregulated value
(around 30 kv).
August, 1969/ELECTRONIC SERVICING
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TWO NEW

"plastic view"
screwdriver kits
EASY TO USE, CARRY & STORE
neat, extremely compact kits fit hip
pocket, tool box, boat kit, glove compartment
... can also be hung on a wall. Durable "Plastic
View" zipper case permits instant identification
of tools.
Amber plastic (UL) Service Master handles
These

are shockproof, breakproof, have patented spring
holding device that accepts all Xcelite Series 99

blades - lets you add tools as needed at minimum cost.
Space saving, single -ended interchangeable
blades . . can be used with Xcelite extensions
for extra reach.
.

The best way to check the CRT
is to remove the high -voltage anode

lead and see if the high voltage re-

turns to normal. Another quick
check of an operating color set is to
remove the socket connection from
the base of the picture tube; if bias

problems are causing the tube to
load down the high voltage, pulling
the socket will restore the high voltage. However, do not overlook the

fact that the trouble may not be
caused by improper bias, but rather
by some internal fault in the anode

section of the CRT. If that is the
case, removing the base socket will
have no effect on the high voltage.
(Special Caution: Fig. 3 shows what

can happen when you remove the
plate cap from the high -voltage rec-

tifier of a color set. Since all the

back or other nearby components.)

Turn off the power to the set.
Pull the damper tube (unless it

high voltage now comes on or if
there is at least a noticeable increase in the arc at the rectifier
plate cap. If pulling the damper
tube restores the high voltage
(maybe even a narrow raster),
the trouble is probably caused

the flyback. (Newer black -and white

sets cannot be checked

from the top side of the chassis
because most use single -ended

by an excessive load on the

damper circuit. The trouble may

be the damper tube itself,

a

6. One point that sometimes is

shorted capacitor (C2 in Fig. 5),
or a shorted "matching" capacitor across the damper tube (C1

overlooked by technicians is that

in Fig. 5). Another possible cause

if there is no arc at a particular
plate cap, it is permissible to

is an internal short between the
vertical and horizontal coils in
the deflection yoke, or between
their leads. In some circuits, the
deflection yoke is connected as
shown in dotted form in Fig. 5;
in this case, a shorted yoke coupling capacitor (C3) will kill the

horizontal amplifier tubes.)
blades (3f ", Ys", Xs" tips), 2 Phillips (#1, #2)

check the DC voltage on the cap.

This gives you a point at which

you can check for both the

amount of B+ and the continuity between B+ and these two
points. The B+ should measure
near the rated voltage. (Both the

99PV-4

Handle and 3 slotted
screwdriver blades
(34", 'A", i'6" tips)

high -voltage and the horizontal -

output plates normally have
boosted B±; with no arc at
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either plate, there obviously is

no boost voltage fed to the
7.
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8.

the set on. Check to see if the

defective high -voltage winding on

18

more reconnaissance is needed to
further localize the defect.

horizontal amplifier plate and

arc, but if it is there and there
is little or none at the rectifier
cap, the trouble is probably a

Circle 9 on literature card

to check individual parts, so

may want to move back to the
This, of course, is a much smaller

In Canada contact Charles W. Pointon, Ltd.

still too many stages in which

too small at the rectifier cap, you

still

check for the normal arc there.

XCELITE, I NC. , 18 Bank St., Orchard Park, N. Y. 14127

okay.

is in the same envelope with the
horizontal amplifier tube; in this
case skip ahead to step 9.) Turn

5. At this point, if the arc is

Handle and 3 slotted screwdriver

output tubes, flyback transformer,
damper circuit and B+ are probably

load is removed, the high -voltage
pulse increases above the normal
level, and the arc can leap over a

long path to ground or some terminal on the flyback transformer.
Turn the set off quickly if this occurs, or you may damage the fly-

99PV-6

Fig. 2 If a suitable arc can be drawn
from the plate cap of the high -voltage
rectifier, the horizontal oscillator and

points, but the damper cathode
feeds B+ to these plates.)
If B+ is okay, look for trouble
in the stages indicated by a star
in Fig. 1. Obviously, there are

high voltage.
9. If the

set uses a combination

horizontal amplifier and damper

tube, turn off the set, pull the
tube and with an ohmmeter mea-

sure at the chassis tube socket
between the damper plate and
cathode pins. If the ohmmeter
reading is less than 100K, find
out why. Only a very few sets
have been built that normally

Fig. 4 Removing the rectifier plate cap and again drawing an arc to determine
Fig. 3 Checking the arc with the high voltage rectifier plate cap of a color TV
removed can cause damage if the arc

sustained more than three or four
seconds. Note in this photo that the
high -voltage pulse of this color set is
not only arcing to the screwdriver but

whether the trouble is before or after the high -voltage rectifier tube. (Although the
screwdriver blade here appears to be touching the metal cabinet, it actually is more
than an inch away.)

is

also from the screwdriver to a terminal
on the flyback. If the screwdriver is removed, the arc will still flash over to
terminals or chassis points over an inch
away, unless the sweep circuit is defective.

have less than about 100K between B+ and boost (to which

plate and cathode of the
damper tube are connected
the

through low resistance). If there
is a low resistance between the

damper plate and cathode, and
the

if

set has a plug-in yoke

connection, pull the yoke plug
while monitoring the ohmmeter
reading to determine whether the
yoke or its circuit is causing the
trouble.
(Note: Step 9 can be used with any
set regardless of the type of damper

tube used, and is sometimes preferred over the more dynamic method of pulling the damper tube, turn-

ing the set on and seeing what is
flushed out.)

Excessive Loads
At one time, flyback transformer
checkers were quite popular. They
lost much of their popularity when
technicians found that they are not

suggested,
checks:

plus these addition al

Shorted turns in the yoke can
cause the high voltage to drop. In
many circuits, disconnecting the
horizontal yoke winding from the
flyback is all that is necessary to
bring back the high voltage if the
yoke winding is shorted. In other
circuits you need to do more. Disconnect the horizontal yoke wind-

always dependable (for the same
reason that tube checkers are not
practical for checking tubes in cir-

ing and connect another yoke winding in its place. This substitute yoke

cuits).
Visible signs of "waxing" or burn-

impedance of the original, nor does
it need to be positioned on the pic-

ing are fairly dependable signs of
flyback failure, although waxing can
be caused by an excessive load.

Perhaps the best method of isolating flyback failure is to prove
beyond reasonable doubt that nothing else is wrong. This you do by
following the plan of attack already

does not need to have the exact

ture tube. The purpose of it is to
return the flyback circuit to near
its normal load condition so you
can determine whether or not the
high voltage comes back up to normal level.

Other sources of excessive load
can reduce drastically the high volt -

H. V. RECT.

HORIZ
AMPLIFIER

IF THIS CAPACITOR OPENS
HORIZONTAL OSCILLATOR WILL
RUN TOO LOW IN FREQUENCY
USUALLY CAUSING AN AUDIBLE
WHISTLE IN THE FLYBACK

RI

TYPICAL VAWE: 82 pF,4-10KV
C

Cl

RINGING
COIL
PULSE VOLTAGES
FOR AGC,
PHASE SET,
BLANKING, ETC.

TO HORIZ
AMPLIFIER

1

DAMPER

L --1-A

FLYBACK

k.

OSC
CONTROL
VOLTAGE

I

.1.

j
X>,

1:

DEFLECTION YOKE
CONNECTION IN

SHORT THIS GRID TO
GROUND IF TROUBLE
IS SUSPECTED IN
THE OSCILIATOR
CONTROL CIRCUIT

SOME CIRCUITS
c2

C3

(DOTTED)

BOOST CAPACITOR

TYPICAL VAWE:
BOOST

Fig.

5

circuit.

Imfd "V

Simplified schematic diagram of a common flyback

Fig. 6 Simplified schematic diagram of a horizontal multi vibrator circuit which employs a decoupling network, R1
and C1, in the plate circuit. If C1 opens, the oscillator frequency will be reduced,and an audible whistle in the flyback
probably will be heard.
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age. If the set uses a width coil and

methods). The lower pitched whistle

it develops shorted turns, the flyback circuit will be overloaded.
Temporarily disconnect the width
coil to determine whether it is part
of the problem. In many cases, a

may also be caused by an opening
decoupling capacitor (usually an
electrolytic) in the horizontal oscillator. Fig. 6 shows the type of cir-

shorted coupling capacitor between
the flyback and a circuit it is feeding

manner. If C 1 opens, the oscillator
sections share another mutual impedance, R1, in addition to the

-such as AGC, convergence, etc.
-can be the cause of reduced high
voltage. Disconnect any possible ex-

cessive load and check the high
voltage.

Failure in Horizontal Oscillator
or Control Circuits
If either the horizontal oscillator
or control circuits cause a loss of
high voltage, you almost always can

be sure that the horizontal output
tube has overheated, except in those
chassis which have automatic protection for the horizontal output
tube.
The low-pitched whistle produced

when some sets are first turned on
indicates that the protection circuit
is working (others have less audible

cuit that can be affected

in this

common -cathode resistor. This
slows down the oscillator to the
point that no high voltage is gen-

erated by the flyback.
It sometimes is easy to overlook
the horizontal oscillator control circuit as a possible cause of missing
high voltage. But if trouble develops in this circuit, the horizontal

oscillator may be stopped completely or the frequency may be
changed drastically.
The multivibrator circuits of Fig.

6, which fortunately is the most
common oscillator circuit, is easy
to check for control -circuit troubles.
Put a tube -socket adaptor under the

tube, determine which grid is controlled, ground that grid and, if the

high voltage returns, you have iso-

lated the trouble to the oscillator
control circuit. (The controlled grid
is the one to which the DC control
voltage is fed. In Fig. 6, it is the
grid of the tube
left.)

section on the

Defective diodes usually do not
cause the oscillator frequency to
drift far enough to result in a loss
of high voltage, but don't overlook
the possibility. For example, in one
set, high voltage and a raster were
present when the set was off channel, but the high voltage disappeared when the tuner was turned
to an active channel. The trouble
was the horizontal control diodes.
The most common control -circuit

trouble is a leaky coupling capacitor, which causes either a high positive or high negative voltage on the
grid of the horizontal oscillator, resulting in too high or too low of an
oscillator frequency, or completely
stops the oscillator.
Most oscillator circuits use some
form of DC control voltage. Usually
the control voltage is near zero
when the oscillator is at the correct
frequency; however, sometimes the
voltage on the control grid may run

several volts positive or negative.
In this case, measuring the DC conFig. 7 These two photos
show the different high -

trol voltage and comparing it with
the schematic is probably the best
way to tell if there are control cir-

voltage readings obtained
on a b -w set with (A) the
brightness control turned

cuit troubles. If the voltage is within
25% or so of the specified voltage,
the control circuit is probably okay.

down all the way and (B)
with the brightness control turned up full. Note
that the voltage changes
from about 18 KV to about
15KV. This variation is a

presented to the high voltage circuit by the CRT.

causes of horizontal -sweep or high -

A b -w CRT normally can
not be biased to the point
where the raster blooms
or disappears. However, in

a color set, a circuit defect or misadjustment of
controls can produce on
the color CRT a positive
grid bias which creates
enough of a load on the
high -voltage circuitry to

either extinguish
"bloom" the raster.
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idiosyncrasies, and it's impossible

in an article of this length (even
though it's quite long) to cover
anywhere near all of the possible

result of the varying load
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Conclusion

Every TV chassis has its own

or

voltage trouble. Our purpose here
has been both to show you a plan
of attack and, hopefully, how you
can prepare your own plan as you
go along. Like a game of chess, the
combinations keep the game interesting and keep the combatants on
their toes, and as one of my fellow
technicians said one time, "There

is one thing you can say about a
TV problem, it has all the patience
in the world; it can watch you work
yourself into frustration and never
offer a helping hand." This means
that it is up to you to flush out the
enemy so you can get your sights
trained on him.

Replacement quality
you can depend on...

Zenith engineered
and produced
Color Picture Tubes!
Europium activated rare earth
phosphor for redder reds,
brighter greens, more
brilliant blues.

Zenith's alumin zation process
adds to color brightness.

Cinelens® picture glass
transmits more light. And
its dust -tight seal ends the
need to clean interior
glass surfaces.

Tube funnel assembly.

Zenith precision 3 -gun
assembly.

3 -point mounting system for perfect alignment
of face plate, frame and shadow mask.
Prevents shifting of color after tube warm-up.

Every Zenith replacement picture tube is made with the same care and
engineering skill that go into the color TV picture tubes which Zenith
produces as original equipment.
Zenith's uncompromising quality standards-which include tube
testing at elevated line voltages for long periods-assure your customers
of tubes with greater dependability and longer life.
Be sure. Order genuine Zenith picture tubes- for color or B&W
TV-from your Zenith Distributor.
EXCITING SURPRISES FOR YOU-and Your Family! Fun for all!
Get the details at your Zenith Dis!ributor's Parts Department.

Zenith B&W replacement
picture tubes are made
only from new parts and
materials except for the
glass envelope which,
prior to reuse, Is inspected
and tested to the same
high standard as a new
envelope. Zenith color
picture tubes may contain
used material which, prior
to reuse, is carefully
inspected, to meet Zenith's
high quality standards.

Why not sell the best
The quality goes in before the name goes on
Circle 10 on literature card

is your shop ripe
by John Mac Isaac #78904*

A man who knows the business tells
how to lessen the chances of armed
robbery and if it should occur, what
you should and should not do.

All the guns around me now are
in the hands of prison guards, but
for fifteen years the guns were in
my hands. Guns were my life and
your shop was my business-I was
a professional bandit, and among
the places I robbed over the years I
can count more than thirty electronic
service shops.

Why Armed Robbery
Armed robbery is the least subtle
of all crimes. It is harsh, violent,

and often deadly. It also is one of
the most widespread. According to
FBI statistics, holdups occur in this
country at a rate of more than one
every minute and a half, twenty-four
hours a day. Armed robbery owes

its popularity to the fact that it is
swift, direct, and requires a minimum of tools. It attracts criminals
of every type because it seems, at
first glance, to be the easiest way
to pick up a quick buck.
Why Your Shop is Popular
Electronics service people owe

their popularity among armed rob-

bers to the fact that most dealers
and servicemen are not prepared
to deal with a robbery and have not

taken steps that make their shop
unattractive to armed bandits. It's
the sort of thing that always happens

to the other guy, to the man who
runs the jewelry store down the
block or the savings and loan office
two streets over. It's always one of
them-until the fellow with the gun
walks into your place.
Aside from complacency on the

part of victims, there are a couple

of other attractive features that
In preparing the following article for ELECTRONIC
SERVICING, Mr. John Mac Isaac-himself a convicted robber-was able to consult more than
twenty other armed robbers now serving time in
the State Prison of Southern Michigan. He is intimately familiar with many areas of crime. An
account of his hilarious and wildly improbable
adventures beyond the law can be found in his
book,

Half

the Fun Was Getting There, to

publishes in October by Prentice -Hall.
22

ELECTRONIC SERVICING/August, 1969

be

for armed robbery?
bandit's "case" book. Many of them

and store personnel who were on
guard against people in my line of

you to do during a robbery: con-

are located in areas where pedes-

work.

centrate on staying alive, and get a

make service shops rate high in a

There are exactly two things for

fairly heavy and

A professional like me might pull

good description for the police.

where a man in a hurry can lose

off such a robbery once or twice a

himself quickly. And because they
are seldom heavily staffed, one man

week-and there are plenty of us

After the bandit has left is the time
to begin screaming bloody murder
and peeking out the door for license
plate numbers.

trian traffic

is

with one gun usually can handle
the job himself (or so he thinks).
An Example
The last job I pulled, for instance,
was in an electronics service shop
in suburban Detroit. It was eight
in the morning, and the owner and
one technician had just opened the

shop office when I entered. I was

doing it. There are also an increasing number of freelancers getting
into the business, especially young
people. Delinquents and drop -outs.

In most urban areas across the

country, in fact, there are so many
newcomers looking for the fast dollar of an armed robbery that many
shops have been forced to relocate
or go out of business. These ama-

teurs can't take your money as

dressed in a neat, conservative busi-

smoothly and skillfully as a true

ness suit-about as far as I could

pro, but you still stand an immediate

get from the Dillinger stereotype or
the comic strip bandit with his collar turned up around his ears. Peo-

financial loss and such unwelcome
fringe benefits as frightened (and
lost) customers, increased insurance

ple were hustling by on the walk
outside, and horns were sounding

rates and reduced credit. Maybe

in the street. A very ordinary morning, and a very unlikely atmosphere
for violence.
It seemed so unlikely, in fact, that

when I showed the owner and the
other man my gun, they couldn't
believe I was serious. They actually

smiled at me. It finally registered,
though, when I cocked the hammer
back. I always carried an old .45
army revolver, which was the ugli-

est, most intimidating weapon I
could get my hands on. It even

even worse.

How You Should React

Chances of a robbery occurring
in your shop are good enough that

you and your employees should
know how to behave during the
course of one-or what to do until
the gunman leaves. If you're smart,

you do exactly what you're told.
You hold up your hands or allow
them to be tied or prostrate yourself on the floor or march into the
stockroom and bury yourself be-

How to Lessen the Chances
of Armed Robbery

Your main interest, however,
must be in preventing a robbery before it occurs. There is no magic

formula to give you absolute assurance, but by taking the proper precautions you can put the odds very
much in your favor.
Your most basic safeguard is to
maintain close security on major
cash transactions. Discussing such
matters or displaying large amounts

of cash in front of customers is a
good way of advertising yourself to
the wrong people. Most bandits are
initially attracted to their victims
by hearing second hand that they

are ripe for a robbery. Thieves know
there is some money on the premises

at all times-don't add to that lure
by offering the certainty of a nice
fat score.

As a matter of routine, you

should caution all employees not to
discuss cash movements with any-

one. Never take cash deposits to
the bank at the same time two weeks

neath a pile of modular components
according to the whims of your rob-

in a row. Try, in fact, not to have

ber. You do your best to be calm
and helpful. Hysteria or balkiness
is an invitation to shooting. And
nothing in the shop is worth that.
When you find yourself at the

banking habits.

safe and put the cash in a paper

wrong end of a gun, the best course
of action is summed up in the stock
phrase delivered by many oldtime
robbers, "Don't nobody get excited

bag. In this instance I settled for a
little better than $300 dollars-plus

and nobody gets hurt!" Never in-

plicate things. It is also one of the
times during the day when there is
likely to be only one person on the
premises-since many shop owners
have a habit of dismissing their

dulge in heroics on the assumption

that you are facing one of those

employees and closing up by them-

a solid-state TV set that was too
handy to be left behind in good con-

science. Not so spectacular as a

nuts with a squirtgun so dear to the
hearts of newspapermen. If the rob-

jewelry store or a savings and loan
association heist, perhaps, but exactly just the sort of job an average
robber counts on to make his living.

ber is a professional, he is quite
prepared to shoot you-even though
he would rather not. And if he's an

amateur, he may shoot everyone

And I didn't have to worry about
hidden alarms, protection services

everyone leaves at the same time.
And it's a wise precaution to close
as soon as possible after the last
customer has left. It's also a wise

in the place out of sheer panic, himself included.

idea to keep a wary eye on that last
customer-armed robbers frequent -

made me nervous, and I was behind

it. From the front, it looked more
like a howitzer than a hand gun.
The two men were so terrified
when they caught on to what was
happening that I almost felt like putting the gun away and telling them

everything was all right. But it behooves a bandit to stay in character,
so I forced the owner to open the

any predictable pattern in your
Most holdups occur at closing
time. That's when the maximum
amount of cash is on hand and there
is less apt to be customers to com-

selves.

Any shop presents a far less
tempting prospect for robbery when

August, 1969/ELECTRONIC SERVICING
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ly enter a shop shortly before clos-

WORKMAN
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ing time and wait until the last
minute before striking.

The two other most vulnerable

times during the day are in

the

morning (especially where the own-

er is in the habit of arriving early
and opening up by himself) and at
lunch hour when there is a minimum

of personnel about.
Early hour bandits are known in
the profession as "morning glories,"
and their approach is as effective as
it is simple and direct. They linger

near the shop until the owner arrives; when he opens the door they
push right in with him and force him

to hand over the cash. The best
weed killer for morning glories is for
Model Numbers FA1.5 to FA7

all employees to arrive at approximately the same time. When owners
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or service managers must arrive
early, they should look into the
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possibility of timing their arrival to
coincide with the passing of a police
patrol.

Noontime robberies can best be
prevented by staggering the lunch
hours of employees so that no more
than necessary will be gone at one
time. Of course, there are apt to be
many times during the day when the
number of on -hand personnel is re-

before are beginning to use themespecially in view of the fact that
installation costs in some area are
offset by reduced insurance rates),

it would be a good idea to have
someone from the police robbery
detail take a look at it. Chances are
he can show you at least one loophole in it.
I once robbed a TV service and
sales store in Dallas that had an ex-

cellent alarm system designed to
trigger a remote alarm with a protection agency. Unfortunately, the
buttons were mounted under coun-

ters and none of the employees
dared reach for them, correctly assuming that I would either realize
what they were doing or think they
were going for a gun. The buttons,
of course, should have been on the
floor.

Another basic encouragement to
armed robbers in some localities is
inadequate police protection. This
is something you should not accept
passively. Get together with other
area businessmen and lean on city
officials and police authorities to
route more patrol cars through your
neighborhood. Even a slight increase

in police surveillance can cut your
risks tremendously since thieves are

duced by service calls, but this is
not such a predictable factor and

very sensitive about being interrupted in the middle of a job. If

not the sort of thing robbers depend

enough of you squawk loud enough,
the police will give you the protection you are supposed to be getting.

on.

Physical layout is an important
consideration in a store's vulnerabil-

ity to robbery. Side and rear entrances, for example, should be
locked, or at least easily visible
MODEL 100A

Melted solder
disappears up
hollow tip
into tube

The ENDECO Desoldering Iron
Removes Soldered Components

in seconds...without damage!
Endeco melts solder; removes last trace

by vacuum. Leaves terminals and

when not in actual use. Safes and
cash boxes should not be located
near a door. Robbers like nothing
better than a situation where they

than your awareness of the problem
and your willingness to take precau-

need only step inside the door, clean

the placing of a light, for instance,

or the location of your cash-can
be an extremely important consideration to a bandit. He is risking from

that anything is wrong.
Another important consideration
is proper lighting. Typically, service
and display areas are well lighted.
Money handling areas, however, are
quite often tucked away in an ob-

hand operation. Temperature controlled

He knows there is less chance of a

ENTERPRISE
DEVELOPMENT
CORPORATION
5149 E. 65th

Indianapolis, Ind. 46220
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may seem a small detail to you-

others in the building are even aware

mounting holes clean. Resolders PC
boards better than regular iron. One -

$20.65 net. Smaller size available. See
your distributor or write:

tions. And bear in mind that what

out the cash and slip away before

scure corner. This gives a bandit
the sort of edge he is looking for.

for continuous use. Standard tip furnished, 5 other tip sizes. Pays for itself.

Conclusion

Your overall protection against
robbery can be no more effective

passerby seeing what is taking place.
Adequate lighting and street visibil-

ity is not only good business-it is
good security.
If you have an alarm system (and,
with the increasing risks of robbery,

more stores and shops than ever

twenty years to life imprisonment
every time he pulls a job, and he
can't afford to ignore anything that
might trip him up.

With any number of stores to
choose from, people in my former
business will always choose the one
that is most lax in security-the one
that is going to involve the least
risk.

By giving just a little time and attention to these details you can rate

yourself as a very bad risk for
armed robbers-and a very good
one for your insurance company. A

"My shop's been loaded since I got my
FCC License ... and I could kick myself
for not getting it sooner. I'm pulling in

all kinds of mobile, marine and CB
business that I couldn't touch before;
have even had some calls to work on

companies... and our trade has grown
by leaps and bounds."
Ed Dulaney is another example. He
started his own part-time service business after training with CIE and passing the FCC License exam.This worked

closed-circuit television. I've hired two

out so well that he then opened a full-

new men to help out and even with

time business. Today, he reports, "I
manufacture my own two-way radio

them, I'm two weeks behind."
And so it goes. Once you have that
FCC ticket, you open the door to all
kinds of new business. And that's not
all. The knowledge you need to pass the

FCC exam gives you a fundamental
understanding of all electronics. You'll
find you can do more work in less time

... work on almost any kind of electronics gear.

What's the best way to get a Commercial FCC License ... and still keep
up with your work? Thousands of men

will tell you, "Cleveland Institute of
Electronics."
Men like August E. Gibbemeyer, for

example. He was in radio -TV repair

equipment, with dealers who sell it in
seven states, and have seven full-time
employees."

CIE has been preparing men like
these for FCC License exams since
1934. What's more, CIE backs its

Send bound -in postpaid card today

for CIE's FREE informative book
"How To GET A COMMERCIAL FCC

With it, we'll include a second FREE book, "How To SUCCEED
IN ELECTRONICS." If card is missing,
use the coupon below. Cleveland InstiLICENSE."

tute of Electronics, 1776 East 17th
Street, Cleveland, Ohio 44114.
New G.I. Bill may entitle you to Government -paid tuition for CIE
courses if you had active duty in the Armed
Forces after Jan. 31, 1955. Check box in coupon for complete information.
NEWS FOR VETERANS:

r

Home -Study Licensing Programs with
this remarkable money -back offer:

1776 East 17th Street. Cleveland.Oh. 44114

A CIE home -study FCC License course

Please send FREE book, "How To Get A

will quickly prepare you for a Com-

Commercial FCC License." Also include your
second FREE book, "How To Succeed In Elec-

mercial FCC License.If you fail to pass
the FCC examination after completing

tronics."

your course, CIE will refund all your
tuition. You get an FCC License...or

Name

your money back!

work before studying with CIE and get-

And only CIE offers you new, up-to-

ting his 1st Class FCC License. Now,
he writes, "We are very happily in the
marine and two-way radio business...
servicing police and fire departments
in three communities, as well as cab

the-minute lessons in all these subjects:

Age
(Please Print)

Address

City
State

Advanced Troubleshooting Tech-

Zip

o Veterans check here for GI Bill information

niques, How To Work With Transistors,

-,^%Accredited Member National Home Study Council
) A Leader in Electronic Training ...Since 1934

Microminiaturization, Pulse Theory
and Application, and many more.

CIE

Cleveland Institute of Electronics

L

PF-58
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FCC bureau chief discusses
TV interference
additional cost borne by the users in the special -case

The Federal Communications Commission (FCC)
processes each year approximately 30,000 complaints
about various types of TV and radio interference. Although the FCC does not employ enough people to permit it to find the causes and cures relating to each individual complaint, it does provide assistance through
appropriate form letters that clarify the reasons for the
interference and offer general suggestions of cures.
At the spring 1969 meeting of the Electronic Industries Association (EIA) Service Committee, Curtis B.
Plummer, Chief of the Engineering Bureau of the FCC,
discussed the FCC's policy in handling complaints
about interference to TV reception. During that discussion, Mr. Plummer made the following three points:

areas.

2. Situations can change in any location and such
changes may cause interference to develop. An FM
station may start in the area, or increase power. Also,
land -mobile, amateur, CB or additional TV stations
may come on the air or increase power and create a
problem. Faulty antennas, antenna booster amplifiers,
lead-in and television tuners and IF sections can also
cause interference problems.
3. Most problems can be cured at the TV by inserting a trap at the antenna terminals or tuner input. Generally, fixed -tuned traps are most effective, but adjustable traps may afford a better solution in some cases.

1. TV sets could be designed to have no inter-

In other cases, two filters may be required, or a tray

ference problems but it would increase the cost. Since
less that 1% of all TV receivers will ever be affected
by interference, it is best for all manufacturers to design sets as they do and make modifications on only
those sets located where interference occurs -with the

may be required, ahead of an antenna booster.
The charts shown here provide the attenuation characteristics in decibels of a representative list of avail-

able commercial filters as measured by FCC laboratories.

HIGH-PASS FILTERS FOR REJECTION OF OUT -OF -BAND SIGNALS
Filter
Drake TV -300 -HP

81

63

54 MHz

52 MHz

60 MHz

66 MHz

76 MHz

82 MHz

0.8

0.0

0.7

30 MHz

41 MHz

44 MHz

41 MHz

50 MHz

53

48

45

54

57

60

38

3.5

3.5

0.5

0.5

0.5

0.5

1

0.5

0.5

0.5

0.5

0.5

21 MHz 27 MHz

14 MHz

1.5

Finco 3013

51

40

36

35

58

50

36

33

17

JFD HP 50

62

51

42

38

20

15

9

4

3

Lafayette 99-4021

60

44

36

30

22

21

27

7

0.25

0.5

0.5

0.5

Miller 6167

15

5

15

17

22

22

16

14

12

10

6

2

4.5

1.5

Miller 6168

23

28

38

25

8

6

4

3

3

3

3

3

3

2.5

Radio Shack 15-582

35

26

19

16

7

5

3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

Winegard TR-316

73

73

59

51

25

16

8

1.5

0.5

0.5

0.0

00

0.0

0.5

1

FILTERS FOR REJECTION OF FM BAND SIGNALS
Chan. 2
Video
55.25 MHz

Filter
Drake 300 FMS

3

Chan. 5
Video
77.25 MHz

Chan. 6
Video
83.25 MHz

Chan. 6
Color
86.83 MHz

Chan. 6
Sound
87.75 MHz

TV
170

TV
180

TV
190

TV

7V
216

FM

FM

88.5

93.1

MHz

MHz MHz MHz MHz MHz MHz

Chan. 3
Video
61.25 MHz

Chan. 4
Video
67.25 MHz

3.6

3.8

2.0

1.5

1.6

8

18

3.6

2.5

2.4

1.5

0.2

0

0.1

0.6

2.4

10

13.5

16

18

0.4

0.6

0.8

0.4

1

2.1

200

Drake 300 FMT

0

Finco 3006

1.8

2

2.4

4

7

14

14.6

15

17

4.2

3.5

2.8

2.2

3.4

Jerrold 1435A -FM

0

0

0

1

3.4

10

13

26

23

0.4

0.4

0.4

0.4

0.4

JFD TR-FM

0

0

0

1

3.4

10

13

26

23

0.4

0.1

0.4

2

5

20

24

32

28

8.4

11.5

14

18

20.4

21

21

21

0

11.4

13

21.6

24.6

0

18

18

18

19

6.5

6.5

Meissner 15-75134

0

Miller 6146

7

10

Mosley WT -78

0

0.4

1.2

4

Superex FM Reject

2.6

4.2

6.2

10.4
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7.4
17

0.4

0.4

0.4

0.4

15

15

15

0

0

0

0

0

0

0

0

6.8

6.5

6.3

15

bOOkiltff_
Waveform Measurements:

Rufus P Turner, Hayden

Book Company, Inc., 116
West Fourteenth Street, New
York, N. Y. 10011; 86 pages,

53/8"x81/4", paperbound
$2.95.

A practical approach to
waveform measurements,
bringing the various methods
into one reterence book. Both

Sets in Use 1960-1968
A recent report by the Consumer Products Division of the Electronic
Industries Association (EIA) lists the following numbers (millions of
units) of consumer entertainment electronic products in use during the
years indicated.
Year
1960
1961
1962
1963
1964
1965
1966
1967
1968

Auto
Radios
40
41
43
45
47
55
64
73
74

Total

Home
Radios
116
127
140

Radios
156
168
183
196
208
227
252
268
290

151
161
172

188
195
216

Television Receivers
Monochrome
Color
56.9
.2
.4
59.5
61.9
.8
1.6
64.0
65.8
3.0
5.0
66.4
66.1
9.7
14.6
65.5
20.1
64.5

Phonographs
34.0
35.7
37.0
39.0
42.0
45.0
48.0
51.0
53.8

oscilloscope waveshape and in-

dividual harmonic analysis
measurements are detailed,
with many illustrations of typi-

cal equipment connections
shown. Mathematics and ab-

stract theories are held to a
minimum, with only enough
included to clarify the instrumentation.

The chapter headings are:
Characteristics of Waveforms,
Simple Observation of Waveform, Quantitative Measurement of Waveform, Measurement of Total Distortion, and
Measurement of Modulated
Waves.

Working With Semiconductors: Albert C. W. Saunders,
TAB Books, Blue Ridge Sum-

mit, Pa.; book number 501,
224 pages, 185 illustrations in

15 chapters; hardbound.

$7.95; paperbound, $4.95.
The book starts with simple

solid-state diodes explained
with a minimum of chemistry,
and proceeds logically through
basic transistor characteristics
and methods of testing them,
transistor and tube similarities
and differences, biasing and

stabilizing circuits, typical

oscillators and
many other circuits. The
amplifiers,

actions of varactor and tunnel
diodes, field-effect transistors,

unijunction transistors, and
zener diodes are explained
along with typical circuits and
applications.

While many diagrams, with
exact parts values, are shown

in full, the accent is on how
these solid-state components

actually work in the various
basic circuits.

B&K
465 CRT

Rejuvenator/Checker
A good part of successful servicing is
successful selling. That's why we
developed the 465 CRT Rejuvenator/
Checker. It's the "Silent Partner" that
leaves a good impression. One that
guarantees repeat and referral business.
The B&K 465 shows the customer the
true condition of his picture tube and
forecasts its life expectancy. It is
capable of checking both color and
black & white, foreign or domestic picture
tubes. And through the use of
continuously variable voltages for all
CRT elements, you never have to worry
about obsolescence. And the best thing
of all is that it does it all right in the
customer's home without removing the
tube from the set.

As a result, he gains confidence in your
abilities and judgment and becomes

more susceptible to the idea of
purchasing a new tube. But if your
customer temporarily can't take on the
expense of a new picture tube, you can
rejuvenate the old one as part of your
service or for an additional fee which
you can offer to apply to a new tube at a
later date. Either way, you've satisfied
your customer and increased your profits.
So if you would like to know more about
how our customer relations specialist
can stimulate your business, contact your
B&K distributor or drop us a line direct.
We have a lot of new ideas we'd like
to share that can mean money for you.
CRT Rejuvenator/Checker
Model 465. Net: $94.95
B&K Division of Dynascan Corp.
1801 W. Belle Plaine
Chicago, Illinois 60613

B&K puts an end to test equipment.
We've developed Silent Partners.
Circle 14 on literature card
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Toward

Better Understanding of

a

A review of the basic characteristics

of waveforms and how circuit defects distort them.

We will find that there is much
more circuit -action information con-

1.4:4 v C.,..TS

POSM

1 VOLT (104S)

2.23 VOLTS_

E PEAK

.tai OF PEAK

tained in TV waveforms than is orREFERENCE

1_

362°

PEAK -TO -PEAK

LNG

90

U
1.414 VOLTS

NEGATIVE PEAK

0

TIME

Fig. 1 Fundamental sine wave.

dinarily supposed. At the risk of
rehashing well-known facts, let us
consider the principles of waveform
analysis systematically, and start at
the beginning. Basically, there are
two fundamental waveforms, from
which all others can be built up (or
broken down into):
1. The sine wave.
2. The exponential wave.
Sine -Wave Characteristics

A sine wave has a certain amplitude, or peak -to -peak voltage, that
TABLE 1-VOLTAGE RELATJONSHIPS

can be measured on the scope

PEAK -TO -PEAK VOLTAGE = 2 x PEAK VOLTAGE
PEAK VOLTAGE = 0.5 x PEAK -TO -PEAK VOLTAGE

a sine wave is related to its peak

screen. The peak -to -peak voltage of

voltage and to its rms voltage as depicted in Fig. 1. These relations are

RMS VOLTAGE = 0.707 x PEAK VOLTAGE
PEAK VOLTAGE = 1.414 x RMS VOLTAGE
PEAK -TO -PEAK VOLTAGE = 2.828 X RMS VOLTAGE

true only for a sine wave-for example, the peak -to -peak voltage of
a sync pulse has a different relation

to its peak voltage and to its rms
voltage, as will be explained subSINE WAVE

SQUARE WAVE

PULSE

- PULSE

COMPLEX WAVE

RMS VWE

sequently. In the case of a sine wave,

we can use the equations shown in

SINE WAVE

Table 1.
Most TV troubleshooting proce-

IV
11
2. CV

dures are based on peak -to -peak
voltages. However, rms voltages

PEAKTo PEAK

Fig. 2 Five waveforms that have the same peak -to -peak voltage.

come into use during scope calibration procedures. Nearly all VOM's

read in terms of rms volts; therefore, if we use a VOM as a calibration reference, we must multiply

the meter scale reading by 2.83 to
find the corresponding peak -to -peak

voltage. Of course, if we use a
VTVM calibration reference (or

0

V On

SCOPE

SINE -WAVE
AC
0

SOURCE

F12.7:: A basic method for making a scope calibration.
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TVOM) that reads in terms of peak to -peak volts, no conversion factor
is employed.

After the scope has been calibrated in terms of peak -to -peak
volts per inch of deflection, we can

easily measure the peak -to -peak
voltage of any complex waveform.
For example, each of the wave -

TV Waveforms

by Robert G. Middleton

forms shown in Fig. 2 has an amplitude of 2.83 peak -to -peak volts.
Fig. 3 shows a basic method for
calibrating a scope; if the scope has
a built-in calibrating circuit, an external AC voltage source is not required. Simplified scopes may provide a sine -wave calibrating voltage,
while elaborate scopes usually provide a square -wave calibrating volt-

age. The end result is the same, in

1

POSITIVE PEAK VOLTAGE

RMS VOLTAGE

0 -VOLT AX 1 S

PEAK -TO -PEAK VOLTAGE

NEGATIVE PEAK VOLTAGE

Fig. 4 A sine wave has equal positive and negative peak voltages.

any case. In most cases, the calibrat-

ing voltage has an amplitude of

1

volt peak -to -peak. Beginning tech-

nicians often ask why a VOM is
calibrated in terms of rms volts;
this is because the meter is a general-purpose instrument, used by
electricians as well as TV techni-

ICJ

cians. Electricians always work with

sine -wave voltages, and with rms
values. The reason is that an rms
voltage develops the same amount of

heat or power in a load as an equal
value of DC voltage.
Since a sine wave is a symmetrical
waveform, its positive -peak voltage
is equal to its negative -peak voltage,

as seen in Fig. 4. This is just another way of saying that the aver-

INTENSITY

FOCUS

age value of a sine wave is zero over

a complete cycle.
A pictorial review of the effects
of scope -control settings is shown
in Fig. 5. If the horizontal trace
originally is centered on the screen,

a sine wave will be displayed, as
depicted in Fig. 4, with its zero -volt

VERT GAIN

cut through the waveform at

its

average -voltage level. We will return to this consideration at a later

FINE

SYNC
AMPLITUDE

HORIZ GA IN

FREQ

(1)

an important point to be ob-

served, since an AC scope always
displays a waveform in this manner; the zero -volt axis will always

HORIZ POS

(I)

axis centered on the screen. This
is

COARSE FREQ

VERT POSN

HORIZ INPUT

VERT INPUT

I Em J
HORIZ

SYNC

0®
GND

SYNC
INPUT

CI
A

60 CYCLE

0
GND

point.

A sine wave also has a certain
frequency, measured in Hz, KHz,
or MHz. The beginning technician
should note Fig. 6, which shows how
more cycles are displayed when the

frequency is increased, and vice
versa (provided the horizontal deflection rate is constant). Note the

Fig. 5 Effects of scope control settings.
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ORIGINAL FREQUENCY

HIGHER FREQUENCY

LOWER FREQUENCY

(A) Sine waveforms with same amplitude.

(Al WAVEFORM 13 LEADS BY 90°

iff
(B) WAVEFORM 13 LAGS A BY 90°

ORIGINAL AMPLITUDE

GREATER AMPLITUDE

LESS AMPLITUDE

(B) Sine waveforms with same frequency.

Fig. 7 Illustration of
phase relationship.

Fig. 6 Distinction between amplitude and frequency.

distinction between amplitude and
frequency in a scope display. Fre-

quency can be measured only

roughly with a service -type scope. If
a lab -type scope is used, frequency

can be measured with high accuracy. If we use an audio oscillator
or a signal generator to "sweep" a

switch. In practical work, TV technitians generally use square waves

a TV receiver will indicate phase
errors in its image on the picture tube screen. For example, if there
is a phase error in the chroma section, a color -TV receiver will display poor "color fit."

instead of sine waves to check phase

relations, because the procedure is
thereby simplified. Phase angles seldom need to be measured, because

service -type scope, the frequency of
a waveform can be accurately measured. Details of this procedure will
be explained subsequently.
Another basic sine -wave charac-

2

teristic is its phase with respect to
its source voltage (or load voltage).

The meaning of phase lead and
phase lag is depicted in Fig. 7. Even
a simple scope can be used to mea-

sure phase relations, although the

C

sine -wave patterns shown in Fig. 7
cannot be employed unless the scope
is

supplemented by an electronic
SQUARE WAVEA:

FUNDAMENTAL

3D HARMONIC
FUNDAMENTAL PLUS 3D HARMONIC
D:
5TH HARMONIC
E:
FUNDAMENTAL PWS 3 D AND 5TH HARMONICS
F:
7TH HARMONIC
6: FUNDAMENTAL PWS 3D, 5TH, AND 7TH HARMONICS
8:

C:

PEAK -TO -PEAK
VOLTAGE

POSITIVE PEAK
VOLTAGE

0 -VOLT

AXIS
_1

NEGATIVE PEAK
VOLTAGE

Fig. 8 A pulse waveform
has unequal positive and
negative peak voltages.

F

SQUARE WAVE -

ar.o. An. Alr,

A

Fig. 9 Harmonic conception of square wave.
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There's more here
t an meets
the eye

diagrams, pictures, and

What you are looking

everything there is to know
about our CTC-40.

at is RCA's solid-state*

color chassis-the CTC-40.

A whole lot went into that

chassis. Like fifteen years of technical research. Pioneering in the development

of Solid State. And the backing of a national
workshop program like nobody else's.
That's where you come in.
We've written a technical manual
on the CTC-40 especially for Electronic Service Technicians. It has color

011

You can buy it from your
RCA Consumer Electronics Distributor, but there's a better way.

Attend the next RCA Consumer Electronics Distributor CTC-40 Workshop and get
the manual free. Our distributor can tell

you when it will be held next in your
area. See you there.
one tube rectifier

111"
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1
(A) Undistorted.

(B) Low -frequency attenuation.

(C) High -frequency attenuation.

(D) Leading low -frequency phase shift.

(E) Lagging low -frequency phase shift.

(F) Transient osellation (ringing).

(G) Combination of low -frequency at-

(H) Combination of high -frequency at-

teni-zticn and leading low -frequency
phase shift.

tenuation

[-WIDTH-

AMPL:TUDE

1/3

1/5

1i7

/13

1

2

3

4

5

6

8

9

10

11

12

13

leading low -frequency
phase shift.

and

/15

14

15

FREQUENCY

(I) Combination of

:ig. 10 An ideal square wave and the
relative voltages of its harmonics.

F,

followed by

(.1) Combination of G, followed by H.

E.

Fig. 11 Key square -wave reproductions.

Square -Wave and Pulse
Characteristics

A square wave is a special type
of a pulse waveform in which the

COLOR BLRST

period (or elapsed time) of the posi-

tive excursion is equal to that of
the negative excursion. In a pulse
0.90 701.15
II

1

waveform, the positive peak voltage
is

not equal to the negative peak

voltage, as evidenced in Fig. 8. The
zero -volt axis (scope beam -resting
level) divides the waveform into its
positive -peak and negative -peak exH

63.5 is

cursions. Note that the average
value of the pulse waveform is zero

-its positive area

is equal to its
negative area. Of course, the peak to -peak voltage of a pulse is equal
to the sum of its positive peak and
1

0.006 H MIN

rat
0.02
H MIN

0.075 H
+ 0.05 H

8 CYCLES

MIN

0.18 H MAX

Fig. 12 Horizontal sync pulse and color burst.

negative peak voltages. After a
scope has been calibrated for measurement of peak -to -peak voltages,
the same calibration holds true for
measurement of peak voltages.
It follows that the average value
of a square wave is zero, as depicted

in Fig. 9A. A square wave is not
a fundamental waveform, because
it can be built up from sine waves,
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Each GE tube
must satisfy
this tough customer
14 different ways
before it gets to you!

Each General Electric tube you buy gets the OK
from John Snyder, our quality control chief. He's
a real tough customer who puts GE tubes through
the industry's roughest testing routine. He tests
100% for plate current, grid and heater voltage,
seal and many other critical factors. Samples of
every lot undergo life tests, some up to 2000
hours for lifespan performance evaluation. Actual
TV set usage is simulated in a unique heater
cycling test which imitates the on -off -on -off punishment tubes must take on the job. If a tube flunks

just one test, it's fed to the grinder! No wonder
you can stake your reputation on every GE tube
from the "service designed" line for all your replacement needs. Stock up at your GE distributor
today.

288-26

Reach for this when you ask,
'What else needs fixing?'

GENERAL

ELECTRIC
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0

(A) Test setup.

SCOPE

COLOR -BAR
GENERATOR

as shown in Fig. 9B. These sine
waves are harmonically related, and
have the relative amplitudes shown
(B) Display on narrow -band scope.

(C) Display on wideband scope.

Fig. 13 Comparison of wide -band and narrow -band scopes.

in Fig. 10. These facts are of considerable importance in practical
troubleshooting procedures, because
analysis of distorted pulse or square

waveforms will provide clues con-

0040
CLIPPED PEAKS

;A)

DAMPED

PEAKED

cerning circuit defects. For example,

some of the most basic distortions
and their causes are shown in Fig.
11.

A horizontal sync pulse consists
of a pulse called a sync tip superimposed on a wider pulse called a
blanking pedestal; in a color signal, a sine wave called the color
burst is superimpised on the back
porch of the pedestal, as depicted
in Fig. 12. This is an example of a

combined pulse and sine -wave

11101)41,
SQUARE

(B)

RECTANGULAR

NON ICIEA L

0

41404045
SAWTOOTH

IDEAL

CLIPPED

BACK-TO-BACK
TRIANGULAR

(C)

(D)

(E)

Fig. 14 Basic waveforms.
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waveform. If this waveform passes
through a narrow -band circuit, such
as the vertical amplifier of a narrow band scope, its high -frequency com-

ponents are attenuated and the

waveform becomes distorted as seen

in Fig. 13. We will also find that a
narrow -band circuit increases the
rise time (explained later) of a pulse
waveform: if the rise time is excessive, the waveform becomes noticeably distorted.

Exponential Waveform
Characteristics

A familiar exponential wave (E)
appears among the basic waveforms
illustrated in Fig. 14. In various
situations, complex waveforms are
analyzed to best advantage as combinations of exponential waves. For
example, it is much easier to evaluate a sync -pulse waveform in terms
of exponential waves than in terms
of sine waves. Fig. 15 shows a series

RC circuit energized by DC voltage through an on and short-circuit
switch. Voltage eR is called a differentiated waveform, and voltage
eC is called an integrated waveform.

li*..~.1=1

1/1

SI

A

10

O
10

eR

RI

FO

i0

E

C1

it

A
VOLTAGE RISE ACROSS

C

AT OUTPUT OF_ INTEGRATOR

ec
10
0

TIME

RC CIRCUIT

10

STEP VOLTAGE

10

!O

a.

VOLTAGE DECAY ACROSS R
AT OUTPUT OF DIFFERENT IATOR

to
n

0

,

TIME IN RC UNITS

Fig. 15 Basic exponential waveforms.

C..r

IN

OUT

To

c.-NAA-1=

IN

1771-A/WCT"ACOcUT

OUT

(8)

(AI

T To

T

CT

CT

The time constant of the circuit in
seconds (or fractions of a second)
is equal to the product of R and C,
given respectively in ohms and farads. Any series circuit has the same
transient response, as shown in the
universal RC time -constant chart in
Fig. 15C.

(C)

100

CI

In TV circuits, vertical sync

90

pulses are often integrated by means
of two -section or three -section RC

80
70

circuits, as shown in Fig. 16. The

g60

output waveforms in Figs. 16 B and
C are also exponential waveforms,
but they are combination waveforms

50

40
,c2

that are built up from more than
one basic exponential wave. All

20

cL 10

symmetrical two -section or three 2

3

4

5

8

6

10

11

TIME IN RC UNITS

12

section integrators have the same
transient response, as shown in the
universal RC time -constant chart in

Fig. 16 Universal time -constant chart for one -section,
two -section, and three -section integrator circuits.

Fig. 16. In an RC -coupled sync
amplifier, a pulse (unsymmetrical

square wave) may be differentiated
through a two -section differentiating

circuit, as shown in Fig. 17. Note
that the output waveform differs
from that produced by a single -section differentiator in that the waveform undershoots its quiescent level.

Peak undershoot occurs at about
2.5 time constants. All symmetrical
circuits of this type produce the
same waveshape.

100

90

Another type of RC circuitry

F- 80

found in some TV sync systems con-

t 70

sists of two differentiating circuits
connected in cascade, as shown in
Fig. 18. Tube isolation is not present in this case, and the second section loads the first section. In turn,

f 60

50
40

ticc

the combination of exponential

20

"Y.

62.1

10

0

2

3

4

5

6

waveforms is somewhat different;
7

TIME IN RC UNITS

Fig. 17 Universal time -constant chart for
RC -coupled amplifier with two RC sections.

9

10

sharper differentiation and less undershoot are the result. All symmet-

rical RC circuits of this type produce the same waveshape. Next, we

will find that waveforms such as
depicted in Figs. 15, 16, 17, and
August, 1969/ELECTRONIC SERVICING

37

CI

C2

100

n

LOW -C
PROBE

SQUARE WAVE
GENERATOR

80

60

NOTE Rl.R2
20

Cl.C2
Ai

0

Fig. "8 The basic symmetrical cascaded differentiatinc circuit.

1

2

3

4

TIME IN RC UNITS

18 have a basic characteristic called
"rise time" (or fall time) that can be

measured with a lab -type scope.
This category of waveform analysis
is not pracical with a simple service type scope.
Rise Time of a Pulse or
Square Wave
Sync pulses and other rectangular

waveforms observed in TV circuits
are not ideal, in that they have sloping sides. Waveforms with perfectly
vertical sides exist only in theory.
The slope of actual pulses is called
rise time. We will find that rise time

is related to circuit bandwidth.

When a pulse is expanded on the
screen of a triggered -sweep scope,

as shown in Fig. 19, the rise time
can be measured in terms of the
calibrated time -base control setting.

The difference between an ideal
pulse and a practical pulse is shown

in Fig. 20. Rise time (T) is measured between the points indicating
Fig. 19 Expansion of a 20-mic-osecond pulse with increasing sweep speed.

\

PRACTICAL
PULSE

90%

10% and 90% of maximum amplitude; this measurement standard
eliminates corner effects, which are

IDEAL PULSE

7f

(A) Normal.

(B) Slight distortion.

(C) Medium distortion.

(D) Heavy distortion.

1

1

10%_
1

'RISE
TIME

Fig. 20 Practical versus ideal
pulse, showing rise lima.

Fig. 21 Progressive "feathering" of the horizontal sync pulse.
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loo
R 5001K

R .100K
80

60

produced chiefly by circuit actions
that are not closely associated with
rise time. Cornering, however, is

an important aspect of waveform

RC 50K

40

R 25K
20

analysis.

As an example of the use of rise
time in circuit analysis, the bandwidth of a video amplifier, Y amplifier or bandpass amplifier is related
to its pulse (or squarewave) rise
time by the following equation:

T=

10

100

100K

10K

1K

1000K

FREQUENCY IN HERTZ

Fig, 22 Frequency response versus plate -load
resistance for an RC -coupled stage.

1

3 fc

where T is the rise time, and fc is
the cutoff frequency.
Although the rise time of a pulse
cannot be accurately measured with
a service -type scope, the effect of
subnormal bandwidth is sometimes
clearly evident, as seen in Fig. 21.

This is called "feathering" of the
horizontal sync pulse, and is caused

by decreased circuit bandwidthe.g., by a plate -load resistor that
has increased considerably in value.
The effect of increased load resistance in a conventional RC -coupled
stage is depicted in Fig. 22. In

Fig. 23 Bandpass-amplifier output waveform has
sloping sides and rounded corners.

tuned amplifiers, the circuit align-

ment affects bandwidth and rise

time. Fig. 23 illustrates the normal
output waveform from a bandpass
amplifier, using a keyed -rainbow
(B) B - Y waveform.

(A) R -Y waveform.

Fig. 24 Actual waveforms

(A) R -Y waveform.

Fig. 25 The B -Y channel
has subnormal bandwidth.

(B) G - Y waveform.

(C) B

Y waveform.
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U NKEYED

RAINBOW

SIGNAL INPUT

IR-Y)
DEMODULATOR

SCOPE

oV

Ho

(B -Y)
DEMODUIATOR

+01-Y1
+I

90°

60°
(G -Y)

4

3

signal. If the bandwidth is too nar-

120°

row, the sides of the pulses have

+Q

BRT

ORG

61, v.

-IG-Y)

150°

RED

+(B -Y)

113-`11

180°

0° or 360°
-03-Y)

180°

less slope, or the rise time increases.

Vectorgram Analysis
Normal output waveforms from
the R -Y and B -Y sections are illus-

GRN

330°
GREEN

-Q

3000

(G-11/90°

BLUE

10

9

240°

270°

2700

-(R-Y)

-(R-Y)

trated in Fig. 24, using a keyed rainbow signal. Note that the rise
time is comparatively slow. Next,

let us consider a trouble situation in

which the bandwidth of the B -Y
section is subnormal. This has the
effect of partially integrating the

CIRCLE WAVEFORM AS SEEN WITH OSCILLOSCOPE
IN PROPERLY ADJUSTED (R-Y),(B-Y) DEMODULATORS

B -Y waveform, as seen in Fig. 25.

That is, the baseline of the B -Y
waveform is no longer reasonably

Fig. 26 Basic vectorscope connections
and normal vectorgram.

straight, but has considerable curva-

ture. This is our clue to the defective circuit, and we look for a defect in the B -Y section that could
cause subnormal bandwidth. The
basic vectorgram is obtained with
the test setup shown in Fig. 26. Let
us consider some of the details that
are involved.
If a keyed -rainbow signal is em-

ployed (as is usually the case), the
vectorgram displays sectors, or "pet-

IB Y SIGNAL APPL ED TO
HORIZONTAL DEFLECTION PLATES

%M.

als", as shown in the idealized diagram of Fig. 27. However, since
in practice the pulses have sloping
sides and rounded tops, the petals
are shaped as shown in Fig. 28 (the
1 1 th and 12th pulses are blanked
out). If the bandwidth of the band-

pass amplifier is subnormal, the
pulses will increase in width and,
ce

in turn, the "petals" will increase in
width. Curvature in the sides of the
"petals" is due to different R -Y and
B -Y waveforms, as illustrated in

.5

-0
Elf

0.

ec

CC

Fig. 29. This is an extensive sub-

2

ject in waveform analysis which
cannot be covered in this article.

tn.

Fig. 27 Development of an ideal vector gram.
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The best method of evaluation is
to compare the curvature wtih that
in a vectorgram produced by a receiver which is known to be in good
operating condition.

Zenith's new

MAC
outcolors...outbrightens...outdetails...

and outperforms...every
giant -screen color TV before

Chromacolor

...and n the easiest to service!
Zenith Chromacolor is a revolutionary new color television system...
featuring a revolutionary new patented color picture tube...
pioneered and developed by Zenith.
Five important engineering advances make Zenith Chromacolor the most dependable color TV ever made. And by far
the easiest to service.

New Chromacolor Picture Tube uses Zenith's patented
black -surround screen and fully illuminates every color dotfor a color picture that's more than 100% brighter, with truer
colors, sharper detail, and greater contrast than any giant screen color TV before Chromacolor.
New Titan Color Chassis combines Handcrafted dependability with solid-state performance. All transistors are either
plug-in or part of a plug-in assembly. All test points are flagged
or coded for easy identification.
New RGB Color Circuitry is more sophisticated and highly
refined-for higher color fidelity. And alignment is simplified
for setup and servicing.

New Color Commander Control. Now! One control simultaneously adjusts contrast, color level and brightness in proper
balance to provide the most pleasing picture for any light conditions in the room! This easy viewer adjustment means fewer
false service calls to remedy maladjustments.

Exclusive Chromatic Brain introduces TV's first integrated
for the purest reds, greens,
circuit in a color demodulator .
and blues. 100% of the color demodulator circuitry is in the
.

.

easily accessible plug-in Dura-Module.

Take a good look at new Zenith Chromacolor. Designed with
both you and your customer in mind. The best giant -screen
color picture! The easiest to service!

Affirm
The quality goes in
before the name goes on

Circle 17 on literature card
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R -Y

B -Y

Fig. 28 Normal vectorgram for a Zenith
receiver.

10
10

11
11

We have noted that petal width
is associated with the bandwidth of
the bandpass amplifier. Next, let us
consider the relation of chroma-demodulator bandwidth to vectorgram
proportions. Observe in Fig. 28 that
the vectorgram has an "inner circle".
This inner pattern is associated with
baseline curvature in the R -Y and
B -Y waveforms, as depicted in Fig.

30. In other words, we evaluate
chroma-demodulator bandwidth on

the basis of the inner pattern of a
vectorgram. The diameter of the

inner circle shown in Fig. 28 is
normal; if the chroma demodulators
have subnormal bandwidth, this diPetal -shaped vectorgram produced by pulses with differently shaped
Fig. 29
11

waveforms

--

ameter will increase accordingly.
Some basic points to keep in mind
are as follows:
1. An inner circle is formed in a
vectorgram only if the R -Y

and B -Y channels have the
same bandwidth.

2. If the R -Y channel has less

bandwidth than the B -Y
channel, an inner vertical
ellipse is formed.

3. If the B -Y channel has less
bandwidth than the R -Y channel, an inner horizontal ellipse
is formed.
B -Y SIGNAL APPLIED TO
HORIZONTAL DEFLECTION PLATES

Conclusion
This article has presented some
of the more basic characteristics of
TV waveforms, and some of the defective circuit actions that cause

waveform distortion. Additional
evaluation procedures and methods
R -Y SIGNAL APPI lED TO
VERTICAL DEFLECTION PLATES

of TV circuit testing with scopes
will be explained in the next article.
Apprentice technicians are advised
to actually operate scopes along

with reading about waveform analyFig. 30 Formation of an inner circle in
a vectorcram.

sis and test procedures. Practical
experience is indispensable in scope

work, as in any other area of TV
troubleshooting.
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booknn
FM From Antenna To Audio:
Leonard Feldman, Howard W.

Sams & Co., Inc., Indianapolis, Indiana 46201; book number 20723, 159 pages 53/8"x
81/2", paperbound $3.95.
The hi -fidelity and noise free qualities, and the reduction of co -channel and adjacent -channel interference in
FM are discussed in the first

-

NOW
CHECK

ALL

TRANSISTORS
IN OR OUT OF CIRCUIT
Flick function

. .

.

Flick function
switch to right
to check any

switch to left

to check all
regular tran-

FET.

sistors.

two chapters. Transmitter principles and circuits are also detailed.

Old and new FM circuits
plus a typical receiver from
antenna through the "front
end", the IF's and limiters, to
the FM detector and audio
stages are presented in the re-

BETA

maining seven chapters.

MICROuLAMPS

,.41111.1311PS

Using Scopes In Color TV:
Robert G. Middleton, Howard

.,"0,

W. Sams & Co., Inc., Indianapolis, Indiana 46201; book
number 2 0 7 1 8, 160 pages
53/8" x 81/2", paperbound

Of CIRCUIT

TRANSISTORrty
TESTra

$3.95.
An oscilloscope and a color -

bar generator are the essential
items of equipment for chroma
analysis. This book starts with
narrow -band, wide -band and
lab scopes, the circuits which

determine wide or narrow

bandwidth, the measurements
each type can do, and the various probes to be used.
The circuits and output sig-

Model TF151

nals of the various types of
color -bar generators are shown

and analyzed. Waveforms in-

the generators are also
pictured, and suggestions for
side

locking the dividers are given.
Three chapters are devoted

to the correct waveforms in
various parts of the chroma
circuit, and what the wrong
waveforms mean. The last
chapter deals with the vector grams of both keyed -rainbow
and NTSC color -bar displays.

Apparently, the book is intended for color TV receiver
technicians and
school students.

all regular transistors plus the new field effect transistors.
You won't be stopped when you run into the new FETs that are wired
into the latest hi-fi, newest TV receivers and nearly every other new device
coming on the market. For the very first time, you can check them all,
in or out of circuit. The TF151 works every time using tried and proven
signal injection techniques. New, improved tests on special RF transistors

and the latest high power transistors, mean that the TF151 is the only
up-to-date transistor tester on the market. A new, exclusive setup book
in rear compartment guides you to every test for over 12,000 transistors
and FETs. The book is not needed for general service troubleshooting.
Regular transistors are checked for beta gain and lcbo leakage. FETs
are checked for transconductance and Igss leakage. only $12950
Your distributor just got this new tester in stock.
See him, it obsoletes all others.

electronic

NO.

MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMENT

426 SOUTH WESTGATE DRIVE. ADDISON. ILLINOIS 60101

Circle 18 on literature card
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megohms; a maximum input level
of 100 volts rms; output impedance
of 100 ohms; a maximum output

lestILI1E11
notes on analysis of test

level of 10 volts peak -to -peak; and
an equivalent input noise figure of
50 microvolts.
A field-effect transistor (FET) is

instruments, their operation
and applications

Portable Transistor Tester
The small, battery -operated tran-

used to provide high input impe-

sistor tester shown here provides

base and collector current readings
that enable the technician to check
both standard and power transistors
for shorts, opens. gain and type

(PNP or NPN).

Model TT285 transistor Tester

is equipped with two 1% -inch
square ammeters, one with a range
from 0 to 100 microamps for mea-

suring base current and the other
with a range from 0 to 10 milliamps
for measuring collector current.
The transistor to be tested is
plugged into either the standard- or

power -transistor socket, and the
two -position front panel control labeled PNP/NPN is switched to the
position that provides a positive going indication on the meters. This
action indicates to the technician

the type of transistor that is being

tested. A potentiometer, located on
the lower right of the faceplate and
part of a voltage divider network,
is rotated to vary the current in the
base circuit of the transistor. Both
meters are watched as the potentiometer is rotated. If a short or open
exists, the milliammeter will indicate either excessive or no collector

fier permits you to use your own
VOM or VTVM to read AC signals
in the millivolts range for measure-

ments in stereo, communications,
telemetry, oceanography or other
systems. Or use it as an external
preamp with your oscilloscope to
observe waveforms of only a few

current, respectively.

millivolts.

To measure the Beta, or gain, of
the transistor, the values of collector
and base current are noted for various settings of the potentiometer,

$34.95, and the model SDA-100A,
with an internal detector to give DC

and the gain

is

calculated using

these readings.

The unit, manufactured by Holland Electronics, Inc., requires no
test leads or other external equipment. Self-contained in a plastic

case, the tester can be carried in a
tube caddy.

WORLD'S
FINEST

dance, with silicon transistors used
in other stages. The amplifier is 6"
x 31/2" x 2" and has shielding and
an internal battery.
Model SDA-100 decade ampli-

from

two 1.5 -volt "penlite" batteries.

Model SDA-100 is priced at
output voltage for a VTVM, is
$36.50.
Circle 46 on literature card

Solid -State Audio Generator
Century General Corporation has

announced the MINIGEN Model
4110 pocket -sized, solid-state audio
generator. This unit measures 27/8"

Price is $65.00, without batteries.
Circle 45 on literature card

Decade Amplifier

The Syntelex Model SDA-100
solid-state decade amplifier is listed

SYNTELEX
A.10.

..1.0

X0111

.3e10

OFF

.100

x 4" x 13/4", and weighs 71/2

DEC APE

.41"

ounces, with the battery. Output fre-

AMPLIFIER
INPUT

mulLTICORE

OUTPUT

quencies are 400Hz, 1KHz and
10KHz, with the output level continuously adjustable from 0 to 2.5

SPA -100

volts. The 10-KHz tone can be

14'

changed internally to 5KHz, if desired.

The audio generator is priced at
$14.95, complete with probe and
as having these specifications: volt-

ONLY 69c
BUY IT AT RADIO -TV PARTS STORES

Multicore Sales Corp. Westbury, N.Y. 11591

Circle 19 on literature card
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age gain (selected by switch) of
X100, X10, X1, X.1, X.01 with a
frequency response from 10 Hz to

1MHz: input impedance of 1.11

standard 9 -volt transistor battery.
Circle 47 on literature card

Signal Injector Kit
Model KG -644 Knight -Kit is a

flip-flops

to count down from a

Green Light Tester For
MATV Service

master crystal oscillator for the various frequencies. This is said to

eliminate flicker, bounce and jitter
without need for any divider adjustments.

Front panel controls include: pattern and display switches, variable

tuning for channels 2 through 6,
portable, self-contained solid-state
generator whose output signal is rich

variable plus and minus video output, two AC outlets, sound carrier

in harmonics for use in signal -injection testing of audio, IF and RF
circuits. The housing has a battery
test light, a push -to -operate switch
and an insulated probe.
The Knight -Kit Model KG -644

Signal Injector is priced at $4.95,
complete with four penlight batter-

I I

ies.

Circle 48 on literature card

Color Bar -Pattern Generator
The newest addition to the Heath

Company line of test equipment is
the Heathkit Model IG-28, a solidstate generator of clear raster, dots,
crosshatch lines, gray shading bars,
keyed rainbow bars, vertical lines
and horizontal lines for the adjustment of color television.

Computer -type circuitry using
eight integrated circuits provides 15

JFD Electronics has announced

switch, and CRT grid -shorting
switches. The 3x3/9x9 display

a rapid tester for the +17 VDC
which should be present in an

switch selects normal numbers of

MATV system. The model SL -6900

dots, bars, crosshatch lines, vertical
and horizontal lines in the 9x9 po-

lines in the 3x3 position.
Price of the IG-28 kit is $79.95,
and the Model IGW-28 (factory -

"Green Light" tester plugs into the
system's F-59 fittings and lights up
green if the circuit is normal at that
point. There is no loss of TV signals during the test.

$114.95.
Circle 49 on literature card

$6.25.
Circle 50 on literature card

sition, or just three dots, bars or

The SL -6900 tester lists for

wired and tested) is priced at

Engineered for outstanding
eceptionZ nith outdoor antennas
for color TV!

The best color TV deserves the best antenna. And you
can confidently sell Zenith antennas for optimum reception in any signal area. Zenith quality features include:
Capacitor coupled cap -electronic VHF dipoles.
Tapered UHF grid driver.
Staggered square UHF directors.
Low impedance, triple boom construction.
Gold -color alodized coating, for greater corrosion
resistance and electrical conductivity.
For quality -engineered antennas and accessories,
see your Zenith Distributor.

Why not sell the best

AtrArniN
The quality goes in
before the name goes on

Circle 20 on literature card
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antenna systems

and
and priced

1 _r

for you

75 -Ohm Attenuators
JFD has introduced several fixed

and variable 75 -ohm attenuators designed specifically for MATV appli.00l;

FiNCO
npootr
rrrc

JFD s M007

vL
OUT

IN

1z' UP

608

308

base plate and a stainless steel

411#4

mounting clamp combine to make

"tS
MODEL 680,

the unit corrosion resistant. The

power supply, which can be

mounted inside the home wherever
convenient, supplies power to the
preamplifier through the signal leadin wire.

Model M-10 is priced at $49.95,
Model M-11 at $52.50 and Model

cations, and are for both UHF and
VHF. Also, they pass AC and DC
Look for the
Centralab Capacitor

Carousel ... 166
of the most requested
capacitances. Extra
value in every pack,
each pack priced to

you at $1.05

You've never been able to select and
buy capacitors so easily. Centralab's
new Capacitor Carousel proves that better packaging and better pricing can in-

crease your profits from service work.
Bubble packs of ceramic, low -voltage
semiconductor type, electrolytic and
polystyrene capacitors are identified by
type, capacitance, tolerance and voltage.

They provide a package that makes for
better housekeeping. Capacitor Carousels are at your Centralab Distributor.
DISTRIBUTOR PRODUCTS

power for cable -powering uses.
Model SL -6801 is adjustable with
three heavy duty slide -switches from

0 to 21 dB in 3 dB steps. Model
SL -6803 gives a fixed 3 dB attenua-

tion, Model SL -6806 gives 6 dB,
Model SL -6812 gices 12 dB and
SL -6820 gives 20 dB.
SL -6801 lists for $22.50, while
the fixed attenuators list for $5.95

M-12 at $57.50.
Circle 52 on literature card

Coax to Clip Lead Adapter

New to the Pomona Electronics
line are two "Breakout" models to
convert standard coaxial cable with
a BNC receptacle into a test cable

equipped with test leads. Model
2885 is for BNC plug to alligator

each.

Circle 51 on literature card

Boom Mounted TV Preamplifier

The FINCO solid-state VHFTV/FM boom -mounted preamplifiers are available in three models;
M-10 and M-11 have two 300 -ohm

outputs, while M-12 has a single
75 -ohm output. Three silicon tran-

sistors are used in the circuit designed to minimize overloading on
CENTRALAB
Electronics Division
GLOBE -UNION INC.

DON'T FORGET TO ASK
"WHAT ELSE NEEDS FIXING?"

strong signals. The gain on both
high and low TV bands is said to be

10 times, or 20 dB. A FINCO M522 trap may he used between antenna and preamplifier to reduce
strong local signals to a more usable
level.

A die-cast housing, aluminum
Circle 21 on literature card
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clips, and model 2886 is from BNC
plug to minigator clips.
These items complete a series of

10 models with BNC, TNC, UHF
and type "N" receptacles or BNC
plugs to either alligator or minigator clip leads.

The net price of models 2885 or
2886 is $4.50 each.
Circle 53 on literature card

five or ten minutes-the search continued with increased fervor.

Thirsty Little Boy Is Clue
No one noticed little Tommy Jones leaving his bedroom to get a drink of water and then returning to his
bed to go to sleep for the night-that is, not until it was
noticed that the interference had disappeared at about
the same time Tommy had left his bedroom to get a
drink.
Suspect Cornered

A search of Tommy's bedroom for possible sources
of interference turned up only the 14 -inch portable
color receiver, which Tommy had been watching prior
to the time he went to get a drink. When questioned,
Tommy stated he had turned the set off before leaving

Interference caused by poor ground connection between
chassis and CRT of portable color chassis.

his bedroom to get a drink-circumstantial evidence

INTERFERENCE

pointed to the color portable.

. . .

A neighborhood project

Suspicions Confirmed

Dr. Jones brought the set into our shop for a checkup. We found a poor ground connection between the
color chassis and the CRT assembly.
The manufacturer was not at fault in this case; Dr.

A group of home owners turns super -sleuth to track
down the source of TV interference.

Jones at one time had attempted to repair the set

by David Mark

himself and in the process had broken the grounding
bond.

Every home owner in a two -block area complained
to the local power and light company that the power
lines were causing interference on the screens of their
television sets. The interference on the screen of one

Problem Solved
Installation of a shielded cable between chassis,

tuner and CRT assembly cured the interference.

of the home -owners' sets is shown here.
The interference began about 4:15 each evening and

- - FREE CATALOG -

usually lasted until about 9:30-the period of "prime
listening time."
A new power -line transformer recently had been in-

stalled in the area, and everyone concerned suspected
that it was the source of the interference. To save face,
the power and light company removed the transformer
and installed another one. The interference continued.
The Great Search

Instead of calling a TV technician to help isolate
the source of the interference, the men of the area decided to tackle the job themselves.
One home -owner suggested that they turn off the
power to each house, one at a time, while monitoring
the TV sets in the homes with power still on.

RTOLC-01711AINPION
TV PICTURE TUBE REBUILDING EQUIPMENT

C.R.T. Equipment Company, Inc.
2740 Old Lebanon Road

Cunning Pays Off
When the power to the Jones' house was turned off,

Nashville, Tennessee 37214

the interference disappeared from the TV sets in the
other homes in the area. The power to Jones' house
was turned on again and the interference returned-

Telephone (615) 883-0215

Mail Coupon Today

the source had been localized.

(Please Print)
Name

The Jones Receive Guests

Immediately, the Jones' home became the center of
"operation noise elimination." Many ideas were voiced
concerning the probable source of the interference-the
furnace motor, the air conditioner, the flourescent lights
and various electrical appliances. All of these items
were turned off, but the interference continued. The
time was 9:25, and if the previous pattern of interference was repeated, the interference would disappear in

Firm Name
I

Address
I

I
I

City

State

Zip

Clip Me Out
Circle 22 on literature card
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Same trouble...another chassis
scribed in this article are common to
The similarity of earlier color chassis

permits a technician to relate the
cause of a particular trouble symptom in one chassis to the same trouble symptom in another. The trou-

several makes and models. In fact,

the same trouble may appear in
another make or model of chassis.

a shorted silicon diode or an overload condition in the low -voltage
power supply. If the circuit breaker
kicks out after several seconds, the

ble -shooting techniques and troubles
discussed in this article actually oc-

trouble is probably in the horizontal
Troubles in Low -Voltage Circuits
output and flyback circuits. Watch
One of the most common troubles the horizontal output tube and see
found in the RCA CTC16 color
if the plate element becomes cherry

curred in an RCA CTC16 color

chassis is

chassis, but the same techniques,
trouble symptoms and associated de-

fects also pertain to the many other
chassis of similar or identical design.
by David Held

the on/off switch. The

No Picture, No Sound, No Roster

defective. If so, replace it with one

In early color receivers, many dif-

there is still no sound and picture,

ferent manufacturers used designs
and component layout plans that
are very similar-even identical in
many instances. Most of the color
receivers were fashioned after the
RCA color chassis. Although other

the problem could be a defective

manufacturers replaced several

trip again. This probably is

will

If the dial light comes on and

tubes with different types, the circuit operation remained the same.
Because of this, the problems de-

red. if it does, the circuit breaker

symptoms are no sound and no picture. Even the dial light remains
dark. In most cases, either the interlock, the power cord, or the on/off
switch is at fault.

circuit breaker. Sometimes the

damper or horizontal output tube
will "flash over," causing the circuit breaker to kick out. Resetting
the circuit breaker usually restores
normal operation.
In some cases, however, the cir-

cuit breaker may trip again after
being reset; if this happens, suspect

caused by either a defective horizontal output tube, insufficient grid

drive to this tube, or an overload
in the high -voltage section.
The circuit breaker itself may be

that has a current rating identical
to that of the original. Do not replace it with a unit that has a larger
current rating. Remember that the
circuit breaker takes the place of a
fuse; if it is replaced with one having a larger current rating, the low and high -voltage circuits are not

properly protected. This can, and
has, resulted in expensive damage
to the low -voltage power and flyback transformers. Burned switch

Fig. 1 This photo shows the results of a stuck circuit breaker. Notice the beads of solder on these AC leads, which were connected to the on/off switch. The wire was coated with solder, and when an excessive amount of current passed through them,
the solder popped out through the insulation-a visual indication of the source of the overload. In this case, the power transformer was also "cooked."
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DEGAUSSING COILS
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Fig. 2 Shorted or open diodes and a defective C1A are prime causes of hum in the sound and raster of the RCA CTC16 chassis.

wires (Fig. 1) and popped -out solder

are often the results of a stuck circuit breaker.
Most troubles in the low -voltage
power supply are caused by shorted
silicon diodes and filter capacitors.

In the RCA CTC16 chassis, four

dicate a defective low -voltage filter
network. In some cases, the trouble
symptom may resemble one caused

by a sync or AGC defect. In the
RCA CTC16 chassis, suspect electrolytic capacitor CIA (Fig. 2).
One quick method to check for

improper filtering in the low -voltage

power supply is with a scope. The
correct filter waveform should be a
fairly straight horizontal white line.
If there is excessively large humps,
or ripple, in the waveform, bridge
the suspected filter capacitor with

silicon diodes are used in a bridge type circuit with an electrolytic ca-

pacitor and choke input filter network (Fig. 2). If trouble develops,
silicon diode by removing from the
circuit board one end of each diode
and measuring the front -to -back resistance ratio of each. The shorted
diode will read under two ohms in
both directions. A good diode will
read around ten ohms in one direc-
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tion and no resistance when the
ohmmeter leads are reversed. An
open diode, of course, will read
infinity in both directions. In some
cases, both a shorted and an open
silicon diode will be found in the
same circuit. When one diode of a

43. 8MC

3RD VIDEO IF

first check for a shorted or open

1.0022

PRINTED

COIL

1800
3

4
5

4700
pf

N1500
T560
5%

.001

1

L4 TERMINAL GUI DE

200V

full -wave or bridge rectifier is found
shorted, check the other diodes, too.

Excessive hum in the sound or a
dark section in the raster usually in-

Fig. 3 When the 3rd video IF amplifier shorts, it also usually destroys the plate -load
resistor, R53.
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3RD VIDEO IF
VIDEO
DET

1ST VIDEO AMP

CATH

2ND VIDEO AMP

A6LF8

TP1

B6LF8

F -

3

ET:71.5 Pf
252 g, I

DELAY LINE

35V

5V

II
I

47K 2W

10K

10K

low
27K

39K

150V
VIDEO

100

100y

330K

OUTPUT

CHROMA
10K

CIRCUITS

390V

SYNC

AND
AGC

Fig. 4 Check L8, L13 and L14 and their associated solder connections
when the trouble symptom is a smeared or blurred picture.

one that is known to be good. The
horizontal line on the scope should
straighten out and the TV picture
should be restored to normal. Always replace the whole filter can,
even though only one capacitor is

bad connections and burned connec-

tion wires. This resistor has been
known to break open physically.
Either replace this wirewound resistor or remove and resolder it to

Smeared and blurred picture

the terminal board.

defective.

Another source of low -voltage
power -supply trouble in the RCA
CTC16 chassis is defective high -

Troubles in RF, IF and
Video Circuits
No Picture, No Sound. Normal Raster

Most troubles in the RF, IF and
video circuits are caused by de -

wattage, voltage -dropping resistors.

Check resistor R212 in Fig. 2 for

VIDEO OUTPUT

12BY7A
260V

000

DELAY LINE -10--,-

CRT

DRIVE

7

50

3-9

5V

-"Mr

CIRCUITRY

150V

22000

61x

.22

4-5

101/

22K

-470 pf

T
LD CD

-

10%

.01

255V

.0022
350 0

Di

VIDEO
PEAKING

°50m fd

ing coils have a habit of opening,
which produces wavy lines or a
smeared picture. Also, check for
broken connections at the terminal
wire connection of these coils. In
many cases, the coil winding is
drawn tight against the wire terminals and, when moved, will break
off easily.
Intermittent Contrast

connection of C2D; sometimes, just
by moving the electrolytic can, the

lOOK

10%

L14 for open windings. These peak-

ture to decrease. Make a routine
check by pushing on the terminal

o

CONTRAST

(Fig. 4). First, check, L8, L13 and

intermittenty varying contrast is capacitor C2D, in the cathode circuit
of the third video amplifier (Fig. 5).
This electrolytic capacitor becomes
intermittent and when moved, will
cause the contrast of the color pic-

68K

1W

680

troubles generally are caused by defects in the video amplifier circuits

A defect that commonly causes

8

2

fective tubes. One common condition is a shorted 6EJ7 tube, which
burns out R53 (Fig. 3), a 470 -ohm
decoupling resistor in the plate circuit of the third video IF.

VERT
OUTPUT

330 pf 10%

contrast can be made to change. If
so, replace the complete filter can.
Sound Problems

Fig. 5 A defect in capacitor C2D, in the cathode circuit of the 3rd video IF, has
caused intermittently changing contrast in the CTC16 chassis.
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Sound problems usually can be
solved by testing and/or substituting

AUDIO DET

0 6HZ6
(--o- VOLUME
95V

0068

7 -1V
0V

SOUND

1

6

213

X4

2V

68K

47 pf
..T. N750

IF

560K

110p5.5050

L60 pf

-I-10%

120V

CONTROL

Al

5

2700
385V
. 01

470K

.047
1.23 TERMINAL GUI DE

150V

Fig. 6 A defective or misadjusted L23 or poor solder connections have
caused distorted and intermittent sound, respactively, in the RCA CTC16
chassis.

VERTICAL
RETRACE

VERT MULT

rr;\

BLANKING %Z./ GRN

VERT OUTPUT

A 6GF7A
.0082 1KV

DO NOT MEASURE

BLUE

DEFLECTION

VERT

. 001

MULT

30V

1

2

10000

390V

10%

3

38 ma

YOKE

2KV

3850

85V
RED

10000
3W

Fig. 7 Vertical feedback capacitor C71,
pointed out here, has a long history of
failure in the CTC16 chassis. When
leaky or shorted, this capacitor reduces
the vertical sweep to a horizontal white

SEE CONVERGENCE CIRCUIT
CONVERGENCE

CIRCUITRY

Fig. 8 C4 and R108 commonly cause insufficient height in CTC16 chassis.

line.

the sound tubes. If the color chassis
is over three or four years old, the

sound detector transformer, (L23,
Fig. 6) should be readjusted. Many
times, mushy and distorted sound
can be cured by adjusting L23. It is

difficult to completely align the
sound section during a house call;
instead, tune in a weak fringe -area
TV station and adjust L23 for clear
and maximum reception.
Many cases of intermittent sound

in the RCA CTC16 chassis have
been caused by a poorly soldered
joint at terminal 3 of L23 (Fig. 6).
Unsolder L23 from the circuit board

and remove the metal shield. Re solder all wiring connections, then

reassemble and realign the sound
detector transformer. Check the
solder connections by twisting the
transformer can.

been known to be either leaky or

Troubles in the Vertical Circuits
A large percentage of all vertical
problems involve either insufficient
height, rolling picture or a horizontal white line.

in the CTC16 to a horizontal white
line can also be caused by a defect
in vertical feedback capacitor C71
(Figs. 7 and 9). This capacitor has

Ninety percent of

these vertical troubles in the CTC16

chassis are caused by a defective
vertical oscillator and output tube
(6GF7). In many cases, it may be
necessary to try several tubes in

order to restore correct vertical

height and linearity.
Reduction of the vertical sweep

shorted.
Intermittent vertical troubles may
be caused by poor soldered connec-

tions around the socket of the verti-

cal oscillator/output tube. In one
particular chassis, when the tube was
moved in the socket, the TV picture
would collapse into a horizontal line.

At the same time, the heater of the
tube would go black. The trouble
was a cracked wiring connection to

the heater. Also, check for a poor
ground connection to the heater of
August, 1969/ELECTRONIC SERVICING
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of the meter. The current meter
should read somewhere between
190 to 220 ma. If the current exceeds this range, check for insufficient drive voltage on pin 2 of the

horizontal output tube. The drive
voltage should be around -55 to
-60 volts. If the drive voltage is
low, check further into the horizontal oscillator circuits. It is adviseable

to double-check the drive voltage
with a scope; a 190 -volt sawtooth
waveform should be seen at the control grid terminal.
If the drive voltage is normal,
check for an overload in the flyback
circuits. A prime suspect is capaci-

tor C143, a .056-mfd unit in the
horizontal efficiency coil circuit
Fig. 10 C143, a .056-mfd capacitor in the horizontal efficiency coil circuit, is a prime
source of overload in the high -voltage section.

the vertical oscillator tube.

the horizontal output, high -voltage
and damper tubes, there is still no
high -voltage, remove the cap of the
high -voltage regulator. (Be sure the
power cord is pulled before removing this cap.) With the regulator circuit disconnected, the high voltage
should increase to 33KV. If it does
not, the trouble is not in the shunt regulator circuit.
Don't forget to adjust the high voltage control. When the horizontal
and high -voltage circuits are nor-

Insufficient height of the raster
of the CTC16 can be caused by C4
in Fig. 8, a 50-mfd electrolytic capacitor in the cathode circuit of the
vertical output section. A change
in

resistance of R127 and R128

also have caused vertical height pro-

blems (Fig. 9). These two resistors
are located in the cathode circuit of
the vertical output tube and serve
as snivet suppressors. Also, check
R108 (Fig. 8) for an increase in
value or an open condition.

mal, this control should vary the
high -voltage from 20 to 28KV.
Also, measure the horizontal output tube current, either by inserting

Trouble in the Horizontal and
High -Voltage Circuits
Measure the high -voltage on the

CRT if "no raster" is the trouble
symptom. This voltage should be

a current socket in the tube socket
or by inserting a current meter between the cathode (pin 3) and chas-

adjusted to 25KV. If, after replacing

sis ground. Use the "500 MA" scale

(Fig. 10). This capacitor has broken
down in several color chassis.
Also, always check the condition
of the boost rectifier by measuring
the boost voltage. This rectifier cannot be checked with resistance measurements and, if suspected, should
be replaced. Be sure to observe correct polarity when reinstalling this
component.
The cause of reduced high -volt-

age sometimes is located in the
voltage -regulator circuit. If the high -

voltage increases to, or above, nor-

mal after the cap of the regulator
tube is removed, suspect the voltage regulator circuits. A leaky capacitor

(C141) between the cathode and
grid terminals of the voltage regulator tube will reduce the high -voltage
output to as low as 10KV.

Also, in a case of extreme arc over of the high voltage, the cause

of the trouble is probably in the
voltage -regulator circuit. Check the
high -voltage adjustment and be sure

VERT MULT
VERT OUTPUT

FOCUS RECT

2AV2

B6GF7A
TRANSFORMER

PIN 9

HOR I Z OUTPUT
1

OF CRT

6JE6A
TO FLYBACK
TRANSFORMER

22000
3W

4. 7M EG

2W

35V 8

18000
2W

55V2-6

1-7

Fig. 9 A change in the values of resistors R127 and R128 cause
vertical height problems.
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Fig. 11 An increase in the value of R131 or R133
will produce poor focus.

B -Y AND

G -Y AMP

AMP
R -Y AMP

3.58 MHz

X DEMODULATOR

CRT RED

6GU7

REF

OSC

6HZ6

-4". CONTROL
GRID

B

CHROMA

0091_,_i
170

,01
100K

7. 5V

39000

lmaj

27K 2W
.01

2700
3W

255V

This resistor will open, placing
33KV on the picture tube.
Poor Focus Problems

If you are confronted with poor
focus, begin by replacing the 2AV2
focus tube (Fig. 11). If the high -

too low, the CRT will
never focus properly. Adjust the
high voltage on the CRT to 25KV
voltage is

and then adjust the focus coil. Measure the voltage at the focus output

lead that goes to the CRT socket;
the focus voltage should vary between 3.5 and 5KV as the focus
coil is adjusted. It is possible that
the focus slug will be found frozen.

When this condition exists, either

R133 (Fig. 11). These high-megohm

resistors can increase in value, resulting in poor focus.
A defective color CRT will not
focus sharply. Test the CRT on a
good picture tube tester, or substitute it with a color -test jig.

Fig. 12 A leaky coupling capacitor (C133) between demodulator and color difference
amplifier and over -heated plate -load resistors (R192) can cause a missing color and
intermittent color, respectively.

high voltage cannot be turned down,
resistor R136 probably is at fault.

at the rear of the CRT socket and
check for either a broken wire or

390V

150V

that 25KV is being applied to the
anode terminal of the CRT. If the

CRT socket. Remove the fiber piece

broken focus pin terminal.
Also, check resistors R131 and

.01

BAN DPAS S

AMP

pin on the CRT socket. This tube
pin may become corroded and be
eaten away or broken inside the

the plastic adjustment control is
broken or the coil terminals are

torn loose. Do not waste time repairing a frozen focus coil-replace
it.

Many times, poor focus will result when the screen grid controls
are turned up too high. This causes
excessive blooming in the picture.
Position the normal -service switch
to the service position and turn each
screen control completely clockwise.
Then turn up the red screen untij a

thin red line appears. Do likewise

with the green and then the blue
screen control. Recheck possible
blooming in the b -w picture by turn-

ing the brightness control completely clockwise. Readjust the focus

control for clean scanning lines on
the CRT.
Make a visual check of the focus

Troubles in the Color Circuitry
If a color set produces no color,
replace the chroma reference oscil-

lator control tube. If this does not
restore color, then replace the color
burst and chroma bandpass amplifier tube. Make sure the color killer
control is turned completely down
before beginning tube substitution.

Weak color problems may be

caused by defective color -circuit
tubes, poor color alignment, or a
weak 3.58 -MHz crystal.
Generally, a very low negative

grid voltage on pin two of the

chroma reference oscillator tube indicates a weak crystal. Remove the

old crystal and install a new one.
It is surprising how the color picture
can be pepped up by a new crystal.
Defects that can cause intermit-

tent color are possible throughout
the circuitry on the color -circuit
board. Check all connections on
color transformers and coils for poor

contacts. Poorly soldered connec-

tions from component to circuit
board cause the majority of intermittent color conditions. Try to isolate the intermittent section by waveforms analysis in the color circuits.

When large bars of color (rainbow pattern) begin to float through
the picture, change the 3.58 -MHz
oscillator, burst and phase -detector
tubes. In weak, or fringe, areas, the
large color bars often will be seen
just before the color picture is tuned
in with the fine-tuning control. Replacing the 3.58 -MHz oscillator tube

will cure this problem. A touch-up
of the AFPC and color alignment
usually will improve the color picture. (Before attempting any align-

ment, be sure no circuit defects
exist.)
Fig. 13 Poor ground connections on chroma and video circuit boards can cause
hard -to -solve trouble symptoms.

Replace the X demodulator and
R -Y amplifier if there is no red in
the color picture. Also check for a
August, 1969/ELECTRONIC SERVICING
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leaky coupling capacitor (C133 in
Fig. 12) between the X demodulator and R -Y amplifier. In the CTC-

it

16 chassis, when one coupling
capacitor between demodulator and

-Y amplifier becomes leaky, replace all three capacitors. Other
troubles that commonly cause a
"missing color" symptom are a
burned or cracked resistor in the
cathode circuit and a defective plate
resistor in the demodulator circuits.
If the problem of intermittent red
and poor black -and -white picture

FREE
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Data Guide

develops, check the soldered terminals of the two -watt plate -load
resistors (such as R192 in Fig. 12);
these resistors have a tendency to
run quite warm and can melt the
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solder at circuit -board connections.
Remove the resistor, check for correct resistance, and retin the resistor
terminals. Clean around the circuit
board connections before resoldering the resistor into position. Also,
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13). After several years of use, this

board has been known to cause a
lot of trouble. It is best to resolder
every ground connection on this
board. Don't just heat up the ground

connection; place new solder into
the circuit -board eyelet connection.

Also, resolder the ground connections on the video amplifier circuit
board. These two circuit boards
always should be resoldered before
the color chassis leaves the shop.

A defective CRT can produce
one or more missing colors. Generally, the red gun is the first to
become defective in these color picture tubes All three color guns

should have close readings within

the green scale on a CRT tester.
Poor b -w pictures can be caused by

one or two weak guns in the color
CRT.

CRT defects that cause intermit-

tent and flashing pictures can be
confirmed by gently tapping the end

of the CRT with a screwdriver.

Always test the suspected color pic-

ture tube with a good CRT tube
tester or, preferably, by substituting
it with a color test jig.

on the chroma circuit board (Fig.
CONCLUSION

Since many of the earlier color
receivers have very similar circuitry,

the problem areas discussed here
also apply to them. In some chassis
the circuitry is the same, except that
different tube numbers are used.
Many TV service technicians use
a file card system to record all color
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troubles, while others circle and

. . .

mark the trouble spot or component

on the schematic diagram. Later,
when they are confronted with an
identical trouble symptom on a similar chassis, they refer back to the
"case -history" file system or schematic. The time spent maintaining
such a reference system can be repaid many times over by time saved
in the future.
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Irregular Line and Difference In Contrast
A Zenith 15Y 6C15 color chassis displayed a dark,

fad

irregular line across the upper left portion of the

Tripping Circuit Breaker Caused By Defective

Horizontal Oscillator
The circuit breaker in a Sylvania D06 color chassis

opened after the set operated for approximately 30
seconds.

Monitoring the cathode current of the horizontal

output tube revealed that it increased to over 500 ma.,
at which time the circuit breaker would open. Normally, this indicates a short in the horizontal output
circuitry, but not in this case.
All tubes in the horizontal and high -voltage sections
checked normal.
When the plate lead to the horizontal output tube
was removed, the cathode current dropped to 30 ma.

A check with the scope revealed that there was no
drive signal on the grid of this tube.
The voltage at the plate of the horizontal oscillator

screen (illustrated here). The level of contrast in the
area labeled "A" was several shades lighter Than that
of the rest of the screen. An otherwse normal pictureboth b -w and color-was displayed.
After the set operated for a short period, the irregu-

lar line retreated toward the upper left corner of the
screen and in about 15 minutes had disappeared.
The cause of this symptom was finally isolated to a
poor connection between diode X3 and the 150-K ohm

was slightly above normal. The voltage at the cathode

of this stage was 200 volts instead of the normal

.23

volt.

All capacitors and resistors in the cathode -grid cir-

cuit of the horizontal oscillator were checked, but
none were found defective.
A check of the continuity of the horizontal frequency
coil finally isolated the cause of the trouble: the reading from the middle tap of the coil to ground was

normal, but the reading from the top of the coil to
the grid indicated an open (normally reads 150K
ohms). When the coil was removed from the board
and examined, it was discovered that there was an
open connection on the lug on the coil form. Resoldering this connection and replacing the coil restored the
set to normal operation.
CY EZER

Broxville, N. Y.

Mr. Ezer, your troubleshooting technique in this case
was excellent and illustrates well the application of
logic-without which the servicing of any electronic

device is nothing more than a combination of educated guessing and a dependence on lady luck.

and 470 -ohm resistors in the emitter circuit of the
video driver transistor. Resoldering the connection
eliminated the trouble symptoms. (The poor connection was probably the result of a rosin joint, because
the symptom always disappeared as the set warmed
up.)
FRANK KOLDE, JR.

Anderson, Ind.
Reduced Sound

The audio output of an RCA KCS 157A solid-state
August, 1969/ELECTRONIC SERVICING
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TV chassis was reduced to about half the normal level.
All voltages in the transistorized audio section were
normal. Signal tracing revealed that the output of the

stages because of the minute voltage deviations involved. Leaky or shorted emitter bypass capacitors
are easier to isolate because they usually increase the
forward bias of the transistor and produce a noticeable drop in collector voltage.
Obviously, Mr. Holder has a good grasp of solid-

AF DRIVER

CD 3506

state circuits and associated troubleshooting techniques, as evidenced by the time it took him to diagnose and isolate the trouble.

VOLUME
CONTROL

Increased Resistance and a Bad Feed -Through

A General Electric CA color chassis displayed weak
color and a complete loss of color sync. While attempt-

ing to perform a color sync alignment, I discovered

audio driver stage was below normal. Component
checks in this stage isolated the trouble to an open
bypass capacitor (C9) in the emitter circuit of the
audio driver. Total troubleshooting time: 15 minutes.
LONNIE E. HOLDER

Edwards, CA

With C9 open, emitter degeneration reduced the
gain of the audio driver stage. Troubles such as this

are particularly difficult to uncover in transistor

that adjustment of L29 had little or no effect. A check
with the scope revealed that there was burst present

on the grid of the burst amplifier, but none on the
plate. Using a VTVM, I discovered that the voltage
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on the plate of the burst amplifier was below tolerance. Resistance checks uncovered the fact that the
value of R156, in the plate supply circuit of the burst
amplifier, had increased. The set was restored to normal operation after R156 was replaced and the color
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A Zenith 20Z1C37 color chassis displayed a raster
but no picture and produced no sound. Probing with
a plastic tool in the IF section produced intermittent
sound and picture. The 3rd IF stage seemed to be
the most sensitive. Further examination confirmed that
C30, a feed -through capacitor, was defective.
WILLIS CODDINGTON

Eudora, Ark.

producipmg

SAMS BOOKS for every electronics interest

for further informat on on any
of the following items, circle the
associated number on the
reader service card.

NEWLY PUBLISHED AND IMPORTANT!
Transistor Specifications Manual. 3rd Ed.
Updated to include the latest 1969 transistors.
Contains the electrical and physical parameters

NEW 2nd EDITION OF THE FAMOUS

Audio Cyclopedia
Tape Head Cleaner For Casettes

A new head cleaner designed
specifically to met the critical needs

of casette tape recorders has been
introduced by Chemtronics Inc. It
can also be used for conventional
reel-to-reel tape recorders.

for virtually all of the transistors now in use.

by Dr. Howard M. Tremaine. This completely

revised edition is the most comprehensive

work on every phase of audio-virtually a
complete reference library in a single volume. Includes the latest developments, right

down to the newest solid-state and integrated circuits. Contains authoritative, concise explanations of thousands of topics in
the fields of acoustics, recording and reproduction. Over 1700 pages; 1600 illustrations.
Truly the definitive reference work covering
the entire audio art. Order 20675, only.$29.95

tor -to -base,

and

emitter -to -base,

collector -to -

emitter voltages; maximum collector current;

power dissipation; and maximum operating temperature. Also lists frequency gain and leakage
$4.25
parameters. Order 20707, only

Auto Radio Servicing Made Easy. 2nd Ed.
Explains the circuitry of both new and old auto
radios, covering each of the tube and transistor
stages. Provides step-by-step troubleshooting

and repair details; explains how to eliminate
noise and interference, how to set the bias on

output transistor stage without breaking circuit,

how to determine correct bias on transistor

The new aerosol is said to preserve tapes and improve fidelity by
removing all dirt, film and oxide

Electrical parameters include maximum collec-

stages, what to do about AVC trouble in tran-

Record Changer Servicing Guide

sistor radios, etc. Order 20719, only

$3.95

This book provides a complete understanding of

Small Engines Service Manual. 9th Ed.

that accumulates on tape recorder

various systems employed. Provides detailed in-

heads.

countered in record changers and how to repair
them in the fastest and most effective way.
$3.95
Order 20730, only

Explains principles and operations, and shows
how to repair almost any gasoline engine used
in power mowers, garden tractors, karts, scooters, tillers, etc. Covers 2,000 models used in 23
popular makes. Order 20734, only
$4.95

A six-inch extender tube enables
the technician to direct a jet stream
of cleaner into hard -to -reach areas.
Tape Head Cleaner is non-toxic,
non-flammable and non-conductive.

record changers, how they operate, and the
structions on how to track down troubles en-

RECENT AND TIMELY BESTSELLERS
Space Age Technology Series
Prepared under the guidance of Training and
Retraining, Inc., this series of five books holds
unusual interest for anyone who desires to learn

about the application of electronics to space

progress, and the vital role it plays in that technology All texts are programmed -type.
$4.95
Inertial Guidance Systems. 20605
Controlled Guidance Systems. 20573...14.95
$4.95
Synchros and Servos. 20533
$4.95
Lasers and Masers. 20559
$5.75
Microminiature Electronics. 20582
SPECIAL OFFER! All 5 Volumes at a savings,
in beautiful slip case. Order 20724, on/y.$24.95

Television Service Training Manual. 2nd Ed.
Updated and 'upended to include new TV serv-

TAPE HEAD

CLEANER
PRESERVES TAW
IMPROVES FIDELITY

Jul cairn a eat30.__,

'moos

maws o'"

Also Dm .4440

icing short cuts and tests. Shows how to use
test points to isolate trouble to specific components, in both tube and transistor receivers.
Treats all sections of the TV receiver; packed
with schematics, charts, and drawings. Provides

you with quick, sure-fire analysis and repair
$4.95
procedures. Order 20628, only......
AM -FM -TV Alignment
Here is all you need to know about alignment of
all radio and tv sets. Includes chapter on audio
amplifier frequency -response checks.
$3.95
Order 20602, only

Now contains 50% more data to cover the

developments of the past 12 years. Prepared

mar the finish of any casette or
reel-to-reel tape recorder. It can be
sprayed safely on running tape with-

out affecting the operation of the
recorder. According to the manufacturer, the cleaner contains no abra-

sives to cause tape head wear, and
no wiping with a cloth is required.
Tape Head Cleaner washes away
dirt and oxides and then dries away
thoroughly, leaving no trace of any

plains how to diagnose trouble causes; gives

by outstanding engineers, professors, and
experts, under the direction of the International Telephone and Telegraph Corporation
staff. Provides comprehensive data on all
basic phases of electronics, Including
tables, formulas, standards, and circuit in-

formation-PLUS-all-new data on microminiature electronics, navigation aids,

reliability and life testing, international telecommunication recommendations, switching
networks and traffic concepts, and quantum
electronics. Over 1350 illustrations 1198
$20.00
pages. Order 20678, only

Troubleshooting with the Oscilloscope.
Shows practical use of the scope to isolate circuit troubles. Tells how to setup for tests, how
to use probes, how to interpret waveforms, how
$4.50
to troubleshoot. Order 20550, only

Practical Transistor Servicing. 2nd Ed.
for trouProvides fastest,
bleshooting all types of transistorized equipment, including FM and auto radios.
$4.25
Order 20314, only

Know Your VOM-VTVM. 2nd Ed.
This authoritative text explains volt -ohm -milli ammeters, vacuum -tube -voltmeters, and solidstate electronic voltmeters in language anyone
can understand. Includes clear explanations of
the types of circuits used, and of the uses, care,
and repair of the Instruments. Basic concepts

are thoroughly presented to help provide for
an understanding of electrical measurements
Questions at the end of each chapter help to
reinforce learning progress.
Order 20676, only

$3.50

More Bestselling Sams Titles
Tube Substitution Handbook. 12th Ed.
Order 20700, Shop Edition, only
Troubleshooting with the VOM and VTVM
Order 20481, only
Transistor Substitution Handbook. 9th Ed.
Order 20705, only
Using Scopes in Color -TV
Order 20718, only
Symfact® Guide to Color -TV Servicing
Order 20710, only
Transistor Color -TV Servicing Guide
Order 20693, only
Using Scopes in Transistor Circuits
Order 20662, only

Cleaner is sold in a 6 -oz. spray can
and is priced at $1.95.
.54

on literature card

$1.75

$3.95
$1.95
$3.95
$3.95

$4.50
$4.50

-------- HOWARD W. SAMS & CO., INC.
17 20675

Order from any Electronic Parts Distributor, or

20730
20707
20719
20734
20605
20573

mail to Howard W. Sams & Co., Inc., Dept. ES -8
4300 W. 62nd St., Indianapolis, Ind. 46268

Send books checked at right $

enclosed.

Send FREE 1969 Sams Book Catalog

p 20559

Name

Model THC-6 Tape Head

$4.25

repair procedures. Order 20358, only

H 20533

residue.

Circle

showing various -operating troubles; clearly ex-

NEW 5TH EDITION OF THE WORLD-FAMOUS

Reference Data for Radio Engineers

It is guaranteed by the manufacturer
to be safe for all tapes and will not

Color -TV Servicing Guide
Shows how to apply fast troubleshooting procedures, based on analysis of trouble symptoms. Includes full -color picture tube photos

PLEASE PRIME

Address

City

Zip

20358
20550

D 20314
D 20676

20700
20481
20705

20582
20724

0 20718

LII 20628

0 20693
r] 20662

,

State

D 20602
D 20678

El 20710
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Wireless Alarm System
Selectron Products, Inc. has an-

nounced the development of a

closed -loop, s olid- s tate , wireless

Cushion -Grip Screw Drivers
Vaco Products Co. introduces a
new line of 20 different cushion grip screw drivers in all popular
sizes of round, square and stubby
styles for regular screws, plus No.
1

and No. 2 Phillips drivers for

cross -slot screws. The extra -large

handle has a rubber covering per-

manently locked with double

Fill n' File record/inventory

tongue -and -groove construction to a

cards are available in a wide range
of standard sizes. Also, special sizes
for specific requirements are avail-

shock -proof, break -proof plastic

core, and on the end, a smooth
Nonslip

ci

in

Handle

able if needed.

Fill n' File cards are 161/2 cents

171141

each in quantities of 100, and 10

Cushion Grip Drivers

cents each in quantities over 1000.

Break Proof,
Shock Proof,

Circle 57 on literature card

Plastic Core

alarm system. The unit operates in
the freqeuncy range of 265MHz to

High Intensity Lamps for
Office or Home
The 1969 High Intensity Lamps

Chrome Vanadiu
Steel Blade

285MHz.

This alarm system can be triggered by a pocket-size personal
transmitter. Pressing the button on
the transmitter triggers an alarm.
A variety of accessories are avail-

able for Selectron systems, including fire detectors, automatic phone
dialers to notify police and firemen,
and extra sirens or alarm bells.
The unit operates on normal line
voltage; when normal power fails,
the system automatically switches
to built-in battery operation.

The basic system sells for
$199.50.
Circle 55 on literature card

plastic dome. Prices range from
$1.10 to $2.50, and $5.24 for a set
of four matched drivers in a plastic
pouch.
Circle 56 on literature card

Inventory System
APSCO introduces its Fill n' File
system consisting of a reusable seethru plastic dome permanently se-

cured to a heavy-duty index card
with a sliding card insert. The part
can be inventoried with the file card
and records all in one self-contained
unit.

Tube Types Used Most In 1968
The 41 tube types listed here account for nearly 50%
of the more than 98 million tubes used in 1968, according to a recent General Electric report of the estimated usage of over 650 types of tubes.

QUICKER SERVICING news from Howard
W. Sams

.

.

.

Manufacturers' item numbers assigned to components on printed -circuit boards now are used

to identify the corresponding components on
PHOTOFACT schematic diagrams.

Percentage
of
Tubes Used

Tube Type

Howard W. Sams

.

.

.

Publisher of technical

information for QUICKER SERVICING of
4%

6FQ7/6CG7

3%

6CJ3/6CL3/6DW4B, 61E6B

2%

6GH8A, 6EA8

1.5%

3A3/3AW3/3B2, 6BK4B, 6DQ6B/6GW6, 5U4GB/5AS4A

1%

6AQ5A/6HG5, 6JS6B, 12AX7/ECC83, 66Z6, 5005,
6CB6A/6CF6, 6BQ7A/6BZ7, 12AU7A/ECC82, 1G3GT/
1B3GT, 35W4, 6U8A/6KD8/5KD8, 12AT7/ECC81

.5%

58

6CG8A, 6AU6A, 6AX4GTB, 6GF7A, 6AW8A, 12BY7A/
12BV7/12DQ7, 6EM7/6EA7, 6GU7, 8FQ7/8CG7, 3AT2,
6SN7GTB, 12BA6, 1213E6, 6EW6, 6BQ5/EL84, 6GY6/
6GX6, 6AY3B/6BS3A, 6AV6, 1V2, 6106
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electronic products:

PHOTOFACT
Howard W. Sams Technical books
COUNTERFACTS
Electronic Servicing

introduced by Swing -0-Lite, Inc.
are designed for versatile installment in any setting. Both Model
No. 800, "T -Bar", and Model No.
900, the "All -Angle Mobile", extend 24 inches and come with wall
or permanent mounting, C -clamp or
weighted base for desk or table top.
They have a 40511 bulb guaranteed

to last 500 hours with 200 watts
illumination, a cool -aid shade to
dissipate heat and provide ample
light area, a heavy chrome base

with black vinyl finish, die-cast swivel and base, and springs with unidirectional mobility.

Depending on type of mount,

model No. 800 costs $18.50$20.00; Model No. 900 costs

STANDARD
SIGNALS OF A
PROFESSION

$19.50-$21.00.
Circle 58 on literature card

Standard
video wave
forms of a
quality broad band
scope

CCTV Surveillance System

A self-contained-all-in-one box
- CCTV surveillance system has
been announced by Packard Bell.
Designated GTS-1, it comes com-

vect
for fas

With just a
flick of a

plete with PB-911 camera, a Packard Bell TV receiver with 90 -inch
tube, wall (or ceiling) camera mount,

50 feet of RG 59/U cable with a
75 -ohm matching transformer on
one end and a UHF plug with reducing adapter on the other, and
an easy -to -follow installation and
operating booklet.

The camera is fully automatic
and weighs 6 lbs. It measures 51/2
inches x 3 inches x 11 inches and
costs $475.00.
A
Circle 59 on literature card

switchyou get

either
waveform
on the

SENCORE PS148 Combination
Broad Band Scope and Vectorscope
The Sencore PS148 is the only scope on the market that takes you
all the way. It is sensitive enough to view the small signals from
the TV tuner but broad band enough, without time-consuming band
switching, to hold any video or color waveform steady as a rock.
It's almost impossible to knock out of sync,and waveform presentation
is so near textbook exhibits that you'll have no difficulty in identifying
circuit trouble. Exclusive direct readout of peak to peak voltages
flip two slide switches
makes work even faster. That's not all
on the rear and you have a complete and modern vectorscope. Rear
plate instructions and detailed instructions how to read and interpret
See your Sencore disvectors insures you of a job made easy.
he has the PS148 in stock.
$229.50
tributor today
.

.

.

For More Information

.

.

.

on Products Use ES's

Handy Reply Card
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car radios. It also features

catalogs
2YILIPM
UNIVERSAL

INVERTERS

A.C. Household Electricity
Anywhere
.
in your own
aerate car, boat or plane!
.

.

Tape Recorders TV Sets

Dictating Machines

Ra-

Public Address Sys-

dios

tems Electric Shavers Record Players Food Mixers
and Emergency Lighting.
NET
129-11119 (12 V.) 175-200 W. Sh. Wt. 27 lbs. 79.66
21111-11HG m812150-175 W. Sh. Wt. 27 lbs. 96.66

"A" Battery

ELIMINATOR
For Demonstrating and
Testing Auto RadiosTRANSISTOR or VIBRATOR
OPERATED!

Designed for testing D.C.

ANTENNAS

-

100. Antenna Specialists Co.
5 catalogs, each covering

the line of A/S antennas
used by a particular market. Catalog No. HM1001
lists information for amateur radio bands; catalog
No. AV3010 covers aviation antennas for general
communications, navigation and marker beacon ap-

Electrical Apparatus on Regular A.C. Lines.
MAY ALSO BE USED AS A BATTERY CHARGER

plications; citizens two-

MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 lbs.
$5982
USER NET PRICE

cessories are listed in ca-

ATR

talog No. CB -1001-C; Ma-

rine applications are in-

AUTO RADIO and
COMMUNICATION

cluded in catalog No. MAR -

LONGER -LIFE

2000; and catalog No.

VIBRATORS
"The Best by Test!"

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELECTRONICS, INC.
QQuality Products Since 1931

St. Paul, Minnesota 55101-U.S.A.

Circle 28 on literature card

RMS

way radio antennas and ac-

BEST PERFORMING
UHF CONVERTERS

MON-1003A covers moniter antennas for emergency
and industrial frequencies.
AUDIO

101. Robins Industries Corp. Catalog No. C6905 covers
Robins' complete line of

casettes and casette and
cartridge accessories.

BUSINESS

102. M M Business Forms Corp.

-Samples and brochure
describing the complete line
of M M business forms spe-

SOLID-STATE TWO TRANSISTOR
DELUXE UHF CONVERTER
HAS BUILT-IN AMPLIFIER!

cifically designed for con-

sumer electronic service
shops.

Updates any VHF TV Set to receive any of

the 83 UHF/VHF Channels. Low noise, drift free operation. Simple hook-up. Charcoal Gray
Hi -Impact Plastic Housing has Silver -matte

finish front panel. Features accurately calibrated UHF dial, UHF/VHF antenna switch,

COMPONENTS

103. International Rectifier Components catalog has in-

advanced pilot light indicator, and tuning control. Model CR-300
List $34.95

formation on integrated

RMS SOLID-STATE
ECONOMICAL
UHF CONVERTER

photo cells, transistors, rec-

circuits, heat exchangers,
tifiers, capacitors, zeners,
etc.

Two transistor advanced circuitry. Durable

104. Kings Electronics - 274

a 120 -page cross reference
section.

106. Switchcraft -8 -page catalog S-312 describes mount-

ings, switching capacity,
operating characteristics
and construction of Switch -

craft's line of lever -type
switches.
SERVICE AIDS

107. Bay Products - Illustrated
48 -page reference manual
covers Bay's complete line

of "Shop Furniture and
Steel Shelving."

108. GC Electronics - Aerosol
chemical brochure details
use of aerosol units in electronics.

109. Robins Industries Corp. -

Details of Robins' new

phono and tape-recording
accessories are included in
catalog TP6905.
SPECIAL EQUIPMENT

110. Alco-Machined aluminum
anodized knobs (standard
series, concentric, spinner,
skirted, and knurled models) are listed in Alco's 8 page ALCOKNOB catalog.
111. Electrovert - 4 -page data

sheet, Bulletin No. 1002,
describes and illustrates

the features of ElectroDuct plastic wiring duct.

112. International Telephone

and Telegraph (ITT) - 64 page catalog No. GC -10 of
electrical wires and cables

describes materials, construction and applications
of a wide range of wires
and cables.

113. Russell Industries - Catalog describes and lists aluminum anodized control

knobs for military and
commercial applications.

TECHNICAL PUBLICATIONS

114. Howard W. Sams-Literature describes popular and

List $27.95

RF coaxial connectors are
listed in Kings' TNC Con-

Top performers for all areas! Brings clearest
Color and Black and White Reception on all

plete cable assembly and

communication, audio, hifi and industrial electron-

replacement for color and

*Check "Index to Advertisers" for ad-

metal housing has wood grain finish and Satin

Gold front panel with Black knobs having
Gold inserts. #CR-2TW

RMS UHF ANTENNAS

...

UHF Channels 14-83. Features Reynolds Aluminum COLORWELD!

Write for FREE Information on these and other
Profit Building Products....
(212) TY 2-6700
RMSELECTRONICS,

INC.TEL.

50 ANTIN PLACE, BRONX, N. Y. 10462

Circle 29 on literature card

nector Catalog for engineer
and buyer, including com-

crimping data.
105. J. W. Miller Co. -196 -page
catalog No. 170 covers coil
b -w TV sets and home and

informative publications on

radio and TV servicing,

ics, including 1969 catalog
of technical books on every
phase of electronics.*

ditional information.

To service Color TV you need:

0T

1. vectorscope

PHOTOFACT BULLETIN lists new PHOTOFACT
coverage issued during the last month for new TV
chassis. This is another way ELECTRONIC SERVICING brings you the very latest facts you need to keep
fully informed between regular issues of PHOTOFACT
Index Supplements issued in March, June, and September. PHOTOFACT folders are available through your
local parts distributor.

2. color bar generator

and you can't
use one without

ADMIRAL
Chassis 4H12, 4H1270-2,
4H1273-1/-4/-8/-9,
14H1279-1, 14H1282-1
Remote Control Receiver
11A9N, Transmitter

1049-1

S376AN

1049-1-A

CMAT-55426

1047-1

the other!
portable

BRADFORD

ELECTROHOME
Chassis C5

1044-1

EMERSON
Chassis 120908A/909A,
B/910A/912A/913A,
B/933A, B/936A

1048-1

MAGNAVOX
Chassis T937 -03 -AA,
T937 -04 -AA

1049-2

MOTOROLA
Chassis 9TS-460A/B,
D9TS-460A/B, E9TS-460B,
F9TS-460B, Y9TS-460A/B,
YD9TS-460A/B, YE9TS1044-2
460B, YF9TS-460B
Chassis C2OTS-/F2OTS-/
Y22TS-/22TS-592

1048-2

PACKARD BELL
MQ-123

1046-1

PHILCO-FORD
S3804WA (Ch. 19S32)

SEARS SILVERTONE
Chassis 528. 70520/521/
522/523

for home
or shop

One Year
Warranty

only the V7 gives you both
The only complete one unit color vectorscope/color-bar generator available anywhere!

Completely portable for servicing color TV in the home ... no
need to bring set to the shop!
The only one with detailed instructions on color circuit alignment and color adjustment. And, additional instructions are

available as new sets are introduced!
Recommended by leading TV manufacturers!
Proven performance . .. over 4 years of use in field and shop
no other vectorscope manuby thousands of technicians
facturer can make this claim!
.

1045-1

1044-3

SYLVANIA
Chassis D12-1 thru D12-8 1045-2
Remote Control used with
1045-2-A
Chassis D12-3/-5/-6/-7
1047-2
Chassis B10-1, B10-2

V7

1046-2
T4 (Ch. TAT -2003)
C2A, C3A (Ch. TAC-3310) 1048-3

TRUETONE

MEA3755A-76 (2DC3755) 1046-3

.

Checks and aligns demodulators to any angle.
Checks and aligns bandpass-amplifier circuit.
Pinpoints troubles to a specific color circuit.

Exclusive Features: Self-Calibrating-adjust timing circuit without external test equipment, Dial-A-Line-adjust horizontal line
to any width from 1 to 4. Plus: All Crosshatch, Dots, and Color
Patterns; Voltage Regulated; Fully Enclosed Cable Compartment.
Free copy of Wayne Lemon's Book, "Color TV Servicing
Simplified with Vectorscope';
Net 199.50

Remember

TOSHIBA

.

.

.

.

V7 - the complete one

See your distributor or write Dept. ES 8

LECTROTECH, INC.
4529 N. Kedzie Ave., Chicago, III. 60625
Circle 30 on literature card
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LOOKING FOR
ACCURACY?

*Misers'
ATR Electronics, Inc.
American Telephone &
Telegraph Co.

60

B & K Mfg. Co.
Bussmann Mfg. Div.,

29

15

McGraw -Edison Co.

7

C.R.T. Equipment Co., Inc.

47

Centralab Div.-Globe
Union, Inc.
Cleveland Institute of

46

Electronics

25, 26, 27, 54

Cornell Dubilier Electronics . Cover 2

Ors

RO

CV/OE:M.5'4;

Delco Radio Div.-GMC

11

Enterprise Development Corp. ..
Essex International, Inc.

24

ON

" 'I.'

:4/%11:

3% At

54

8.4PP 2,84p

BATT

.4:43.44./9,

814
1381,4-s-301,
84PP.

..

'PIDO8ONxAl.

IONv-vg,

Game Industries, Inc.
General Electric Co.

56

Heath Company

10

Lectrotech, Inc.
Littelfuse, Inc.

Cover 4

35

C400p
21.009X

v44

OOMA
IS s / MEG

1.0AMP

OP
RIGHT HERE!
Take a close look at a revolutionary new multimeter. The
Sencore Field Effect Meter. This beautifully styled FE

meter virtually obsoletes all VTVMs and VOMs. Why?
Exclusive FET circuitry. A totally new concept in multi meter design that prevents circuit loading. Interested?
Here's more. The FE16's 15 megohm input impedance on
DC and 10 megohm on AC is 750 times less loading than
a standard 20,000 ohm/volt VOM, 50% less loading than
a standard VTVM on DC volts and 10 times less loading
on AC volts. Here's a real package of dynamite that

means accuracy. FET ACCURACY that's 1.5% on DC,
3% on AC. (An unbelievable 1/2% full scale accuracy on
1

VDC.)

Want more? Look a little closer. An exclusive true zero
center scale starting at -± .5V DC, DC current ranges
from 100µA to 1 -amp, complete meter and circuit overload protection, mirror back scale, built-in battery check,
rugged vinyl clad all steel case, and .... that's it. If you
still want a closer look, you'll have to buy it. Remember
the name FIELD EFFECT METER. Only Sencore makes
them. Your Distributor has them in stock at $84.50-less
than the c( ,t of a good VOM or VTVM.

11

CD 1=k
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Multicore Sales Corp.

61

44

RCA Electronic Components. Cover 3
RCA Sales Corp.
33
RMS Electronics, Inc.
60

Howard W. Sams & Co., Inc .... 57
Sencore, Inc.
43, 59, 62
Sprague Products Company
3

The Triplett Electrical
Instrument Co.
Tuner Service Corp.

8
5

Winegard Company
Workman Electronic
Products, Inc.

24

Xcelite, Inc.

18

1
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Zenith Sales Company
Circle 31 on literature card
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How do you
"install" confidence
when you install an RCA
color picture tube?
The surest way to compliment a
customer is to agree with his
opinion. This is pretty easy to do
when it comes to decidinc which
brand of replacement color picture tube to install in his set.
Here both set owner and

service technician agree and by
a wide margin-on RCA! And for one very good reason:
RCA's reputation ...for experience, quality, and proven performance...over the years. More years than anyone else in
the business.
Place your confidence in the company that perfected the
color TV system in use today. Introduced more technical
innovations than any other company. Stays on top of the
state-of-the-art not just in technology, but in tube sizes as well.
Whether it's an all -new RCA HI-LITE or the popular priced

quality rebuilt RCA Colorama when you recommend
RCA-you'll not only flatter your customer, you'll also be protecting your own hard-earned service reputation. That's
because RCA picture tubes are designed to protect the
biggest reputation in the COLOR I V industry.
RCA Electronic Components, Harrison, N.J.

RCA

Introducing a Complete Line
of Littelfuse
Quality Circuit Breakers

Actual Size
VA" x 'Me" x 1/2"

Exact replacement
from factory to you
Designed for the protection of television receiver circuits, the
Littelfuse Manual Reset Circuit Breaker is also ideally suited as a
current overload protector for model railroads and power operated
toy transformers, hair dryers, small household appliances, home
workshop power tools, office machines, small fractional horsepower
motors and all types of electronic ar electrical control wiring.

TTE

FUSEDES

PLAINES, ILLINOIS

Circle 32 on literature card

