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Tips for Technicians
Distributor Division. P. R. Mallory & Co. Inc.
P. 0. Box 1558, Indianapolis 6. Indiana

Why some filter capacitors develop hum ...
and some don't
I

I I

Aluminum electrolytic capacitors are widely used as filters in
DC Power Supplies. This is because of their large capacitance
in relatively small size. All in
all, they do an efficient job of

reducing ripple (hum) to ac-

ceptable levels.
However, all electrolytic capacitors are
not alike. This is often why some types

seem to allow hum to rise to objectionable levels more
quickly than do others. In order to understand why, we
must investigate actual construction methods.
As you know, electrolytics are basically made by depositing
a film of aluminum oxide on aluminum foil to form the
positive anode. The oxide is the dielectric. A semi -liquid
electrolyte surrounds the anode and is actually the negative
cathode. In order to connect this semi -liquid cathode to a

terminal, a second piece of aluminum foil is used. This is
often called the cathode, but it is not. It is actually only
the cathodic connection. (The preceding describes a "polarized" electrolytic capacitor.)
When high ripple currents are applied to polarized electrolytics, a thin oxide film forms on the so-called "cathode".
It begins to assume the characteristics of a second anode.
This in turn, has the same effect as placing two capacitors
in series. Consequently, overall capacitance is reduced.
Inevitably hum increases.
This action is especially noticeable in electrolyticswhich use
plain foil as the "cathode". This is simply because the oxide
builds up over a relatively small area.

Mallory avoids this problem by etching the "cathode" on
electrolytics. As a result, oxide build-up is spread over a
vastly increased area. Therefore, ripple currents are maintained at very low levels for very long time periods.
Of course etched "cathodes" cost a lot more to make. But
you get them from Mallory at no extra cost. There's much
more to the Mallory capacitor story, but we'll leave that
to another TIP.
Meanwhile, see your local Franchised Mallory Distributor

for capacitors, resistors, controls, switches, semiconductors,
and batteries. In fact, he's the man to see for all of your
electronic component requirements.
.

.

.
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Sells best because

it works best

TRANSISTOR

POWERMATE
BY FAR THE BEST antenna preamplifier in the
business-that's POWERMATE! On black -and white, and where it really counts-on color TVPOWERMATE's superiority fihows up across the
country.

The better VSWR (impedance match), flat re-

sponse, ultra -high gain, special broad -band neutralizing transformer, and better power -supply filter -

PREAMPLIFIER

ing-all add up to an outstanding product. No

polarity problems . . . no call-backs . . . transistor
protected from lightning -coupled surges . . . remote
a -c power supply feeds 2 sets.
Step up to POWERMATE, and step up to a tremendous new profit opportunity. See your Jerrold
distributor now.

Model APM-1O1 $39.95 list, complete

JERROLD ELECTRONICS CORPORATION
Distributor Sales Division, Dept. IDS -243, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto Export: CBS International, New York 22, N. Y.
.
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Tarzian offers

FAST, DEPENDABLE
TUNER

REPAIR SERVICE
ALL
MAKES

PARTS 11
(EXCEPT TUBES)

'and LABOR
',ALL
It just makes sense that a manufacturer of tuners should
be better -qualified, better -equipped to offer the most dependable tuner repair and overhaul service.

Sarkes Tarzian, Inc., pioneer in the tuner business,

maintains a complete, well-equipped Factory Service Dept.

-assisted by Engineering personnel-and staffed by specialized technicians who handle ONLY tuner repairs . . .

on ALL makes and models.
Tarzian-made tuners received one day will be shipped
out the next. There is a 12 -month guarantee against defective workmanship and parts failure due to normal usage.
And compare our cost of $8.50 and $15 for UV combinations. There is absolutely no additional, hidden charge for
ANY parts except tubes. Replacementh available at low
cost on tuners beyond practical repair.
Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give tube complement . . shaft length . . filament .
voltage . . . series or shunt heater . . IF frequency .
.

.

.

.

.

24 -HOUR SERVICE

1 -YEAR WARRANTY
rTuners Repaired on

. .

chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or

Approved, Open Account

repair service.
SERVICE MANAGER TUNER DIVISION DEPT. 3A

\ISARKES TARZIAN INC
east hillside drive bloomington, indiana
edison 2-7251
MANUFACTURERS OF TUNERS .

.

. SEMICONDUCTORS .

.

AIR

See your distributor, or
use this address for fast,
factory repair service

TRIMMERS ... FM RADIOS ... AM -FM RADIOS ... AUDIO TAPE
... BROADCAST EQUIPMENT
4
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CIRCUIT DIGESTS
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Garage Door opener Receiver -Transmitter Models R59 and T -59-12V

DELCO:

ELECTROHOME: TV Chassis, Models Kimberly
and Kalmar
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ELECTRIC:

Stereo

Phonograph,

Model RP2060A
MOTOROLA:

Auto Radio, Models 202, 203,

and 204
TRUETONE: TV Chassis 1095-232
Color
27KC200

ZENITH:

TV

Chassis

27KC20

and
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EDITOR'S

MEMO

While driving to work the other day,
a TV service truck whizzed by me. Not
only was he speeding, but he passed
on a curve, just barely missing an oncoming car.
Frightening. Just think how TV techs
are making hundreds of thousands of
house calls every day. Being on the
road so frequently means that you are
risking life and limb.

Consider that last year 37.600 people
died and 3.057,000 were injured because
of auto accidents. Based on the statistics
the Automobile Manufacturers Association and The Travelers Insurance Com-

I estimate that at least one out-.

pany,

and not just any 12AX7A?
All 12AX7A schematics look alike. And at first glance, all 12AX7A tubes

also look alike. Yet, the use of a Sonotone 12AX7A tube can make a
world of difference in performance.
The 12AX7A, used in signal stages for high gain, has virtually become
the standard in the low level stages of audio preamp circuits where noise,
hum and tube microphonics become major problems. If you examine a
Sonotone 12AX7A closely, alongside another, you will see a significant

difference in construction. You will notice a trident shaped, tongued
structural member at the top of the tube - called a "Damper Mica." The
tongue supports the two cathodes - acts like the leaf of a spring, absorb-

side TV tech out of every 25 will be

injured in an auto accident this year,

and more than one in every 2000 will
be killed while on the job, still more
on their own time.
Here are some figures which I hope
will be good cause for sober reflection.
Collision with another auto produced
39.1% of deaths. 74.7% of injuries; non collision, 25.9% deaths. 10.1% injuries;
striking pedestrian, 18.9% deaths, 7.7%
injury; hitting fixed object, 11.4% deaths,
5.4% injuries.
Driver error causes 82% of casualties.
37.4% of injuries were caused by speed-

ing the shock of external impact and vibration.

ing. 22.1% by not having right-of-way,

As a result of this unique construction, the Sonotone 12AX7A is re-

ing off roadway, 7.1% on wrong side

markably free from microphonic tendencies. It is also sturdier and more
capable of withstanding impact and vibration without physical damage
or electrical malfunction.
In addition, the Sonotone 12AX7A employs a coiled heater which restricts unwanted magnetic fields in the heater cathode assembly when
AC is used for the heater supply. This reduces the AC hum component
to a point where it is no longer necessary to use rectified and filtered
heater supplies.
Small wonder that the Sonotone 12AX7A is specified by the leading
manufacturers of high fidelity amplifiers. It is their way of insuring the
quality of their instruments.
The next time you replace a 12AX7A, remember that not all of them
are alike. There are enough distinctive qualities in the Sonotone 12AX7A
to make its choice a sure and safe one. That's the point about all Sonotone

tubes-all have that extra something that spells better performance.
In addition to the high -gain 12AX7A, Sonotone also features selected
quality audio output tubes-the EL34 and EL84-available in matched
pairs for push-pull applications.
Next time the schematic calls for the 12AX7A, or any type of tube for
home entertainment or industrial application - replace with Sonotone.

17.6% by reckless driving. 8.8% by drivof road (16.9% of deaths this way), 2.6%
cutting in, and 2% failing to signal.

Drivers 25 years old and under are
involved in about one-third of all fatalities, though they account for only

19% of all drivers.
Don't blame women drivers for the
road mayhem, either. Though 39% of
all drivers are females, the ladies drive
13.4% of fatal accidents and
19.8% of non -fatal accidents.
Get seat belts, take it easy on the

in only

road. Act as if your life depended on
it.

It

does.

Remember this epitaph:

Here lies the body of William Jay,
Who died maintaining his right of
way;

He was right, dead right, as he sped
along,

But he's just as dead as if he'd been
wrong.

SONOTONE" CORPORATION
ELECTRONIC APPLICATIONS DIVISION
ELMSFORD, NEW YORK
Speakers Tape Heads Mikes Electron Tubes Batteries Hearing Aids

Cartridges

.
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THE Complete LINE THAT OFFERS

SPRAGUE

MORE THAN MERE "CAPACITY"
"Rated" capacitance is not

raraic Line is varied and broad

pc rtant. Excessively high or low

ele.:trical and mechanical char-

.

CERAMIC

-i: includes capacitors with

values as well as capacitance
change with temperature can

acteristics to meet practically
every replacement requirement.

foul up a TV or radio set.

CAPACITORS

CERA-MITE

'at's why the Sprague Ce-

enough . . actual capacitance
during operation is equally im-

See complete listings in the
new Sprague Catalog C-614.

Therefore, characteristics such
as Capacitance Stability, Capacitance Tolerance, and Temperature Coefficient cf Capacitance must be considered in replacement applications.

Get your copy from any Sprague
Distributor, or write to Sprague

Prc ducts Co., 65 Marshall St.,
North Adams, Massachusetts.

HYPERCON®
CAPACITORS

CAPACITORS

Tiny, tough, dependable.
Silvered flat -plate construction
for high by-pass efficiency,

high self -resonant frequency.

Available in the following
types to meet specific requirements:
General Application, for by-

pass and coupling
High -K, for applications re-

quiring guaranteed minimum capacitance values

Temperature-Stable, for
minimum capacitance
change with temperature

Temperature -Compensating,
for applications requiring

negative temperature coef-

Ultra -miniature

discs for
use in transistorized
cuitry. Designed
cirpass and couplingfor by -

ficient

NPO, for use where capaci-

tance change with temr erature is undesirable

AC, rated at 125 VAC
Bider, rated at 2000 WVDC
Leu--voltage, for by-pass and

cowling in transistorized
circuitry

applications in low voltage
circuits where
high

tance and low power

capaci-

factor are importa- nt considerations.
in
rasi:e and performance Superior

pably-rated
to comlytic capacitors.aluminum electro-

TV Yoke, rated at 3000 and
5000 WVDC

DOORKNOB
CAPACITORS

"UNIVERSAL"
CAPACITORS

BUTTONHEAD
CAPACITORS

Have multiple leads.

Quick -fix capacitors for on -

the -spot repairs. By using
certain leads for terminals,
connecting certain leads together, and removing certain leads, various ratings
may be obtained. Available
in General Application as
well as High -K types.

BULPLATE®
CAPACITORS

Available in 20 and 30 KV

Screw -mounting units

ratings. Molded guard rings
lengthen surface creepage
path. Complete with variety
of screw -in terminals to
meet all replacement requirements.

with flat disc capacitor elements seated in hexagon

head. This series includes
feed-thru capacitors for filtering leads through chassis,
as well as standoff capacitors for by-pass applications.

Rugged multiple -section
units which combine in one
compact assembly all the capacitors used in one or more
stages of a radio circuit. These

SPRAGUE'

space -saving capacitors are
ideal for miniature sets.

THE

MARK OF RELIABILITY

WORLD'S LARGES1 CAPACITOR MANUFACTURER
.

AUGUST

1962
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LETTERS

For Big Profits Doing This...

TO THE EDITOR
Double Leverage
EDITOR, ELECTRONIC TECHNICIAN:

have found that frozen powdered

I

iron core slugs in transformers and coils
can be freed by using one alignment tool

at each end of the coil. This provides
twice the force which will almost always
I believe a good
likely to break the
slug than an Allen wrench.

free the slug

plastic tool

.

.

.

is less

GERALD MOCK

Norwalk, Calif.

...Use These:

This should work fine with single slug coils having adjustment notches in

both ends of the slug.-Ed.

Whether it's hi-fi in the home, or CB
in car, boat, truck, or taxi, custom
installation jobs jump into the
big -profit category when you deliver
high quality at low cost.
And especially with EICO kits, which
average 40% less than our own, low,
wired prices. Wire 'em up yourself
and pocket the difference-with your
customer's blessing, because if you
build the components yourself, it's
custom-made all the way through!
But kit or wired, EICO's all-out,
no -compromise engineering, EICO's
strikingly dramatic beauty, and
EICO's fantastically low prices
provide all the ingredients necessary
for big profits on custom jobs. To put
it simply: You Profit from
EICO Excellence.

Union vs Licensing
EDITOR, ELECTRONIC TECHNICIAN:

have been reading your magazine

I

steadily for 3 years. Also I have seen
many of your older issues. Always there

NEW TRANSISTORIZED
STEREO/MONO 4 -TRACK
TAPE DECK RP100

the same old story: licensing, yes!
and licensing, no! I have had it full

is

Wired $399.95
Semikit $299.95
Luggage -type Carrying Case $29.95

Standard 19 -inch Rack Mount $9.95

up with this old baloney!

.

.

. What we

do need can be told in one five letter

word: U -N -I -O -N. That's right, a good,
strong, honest, powerful union. The one

thing that is necessary is to set minimum prices on service calls and labor.

S

11)
STEREO FM FM MULTIPLEX TUNER ST97
Wired $149.95
Semi -Kit ,$99.95

Believe me,
swer . . . .

licensing is not the anARNOLD WAXMAN

Includes metal cover and FET.

Detroit Mich.

Technician's Co-op
FM/AM STEREO TUNER ST96
Kit $89.95
Wired $129.95
Includes metal cover and FET.

4:

4®

70 -WATT INTEGRATED
STEREO AMPLIFIER ST70

.

Wired $149.95
Kit $99.95
Includes metal cover and FET

Deluxe Citizens Band Transceivers
Wired
Kit
$79.95 $109.95
#770: 117 VAC only
119.95
89.95
117
VAC
and
6
VDC
#771:
#772: 117 VAC and 12 VDC 89.95 119.95

40 -WATT INTEGRATED
STEREO AMPLIFIER ST40
Wired $129.95
Kit $79.95
Includes metal cover and FET.

EDITOR, ELECTRONIC TECHNICIAN:

I am pleased to announce the formation of a new Co-operative. I believe
it will fill the void for those discriminating television servicemen, desirious
of associating themselves with an or-

ganization designed to protect them and
to assure good working conditions and
still belong to a Co-operative and tech-

nical society of men, well trained in
their fields. Regretfully, certain present

groups admit anyone regardless of their
qualifications or sincerity of purpose
.

.

.

.

The group will be known as

the "Professional Electronic Technicians
Rely on EICO Excellence for your test equipment too:
AC VTVM &
AMPLIFIER
#250
Kit $49.95
Wired $79.95

Engineering
"PETEC."
IN -CIRCUIT
CAPACITOR
TESTER #955

TRANSISTOR
AND CIRCUIT

TESTER *680
Kit $25.95
Wired $39.95

3examommipik
.g

Kit $19.95
Wired $39.95

For complete catalog of ove 106 EICO kits and w.red units-hi.fi, test equipment,
citizens radio, ham gear -plus name of nearest distributor, write to dept ET -8
EICO ELECTRONIC INSTRUMENT CO., INC., 3300 Northern Blvd., L.I.C. 1, N.Y.
Export Dept.,Roburn Agencies Inc., 421 Creenwi,:h Street, New York 13, N. Y.

8

.

.

or

simply

D. W. CooK, Executive Director
Kenmore, N. Y.

Monophonic Minded
EDITOR, ELECTRONIC TECHNICIAN:
I

.

Co-operative,"

recently

heard that

ELECTRONIC

for more details circle 22 on page 46
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15,000,000 MULTIPLE -SET OWNERS NEED

TRANSCEPTOR
THE HOUSEHOLD SET COUPLER
ANYONE CAN INSTALL IN SECONDS

improves reception for additional TV, color TV, FM, stereo FM
provides most efficient signal delivery
automatically matches impedance
proved in more than 50,000 installations
snaps on without tools
eliminates extra antennas, rabbit ears
packaged and designed for consumer appeal
more than 2 million new customers annually
Foolproof, simple, rugged TRANSCEPTOR was designed especially for the fifteen million multiple -set owners in
this country. Now, with easy -to -install TRANSCEPTOR, they
can run any combination of TV and FM sets - two or more, one
at a time or all at once - off one antenna without amplification in
normal signal areas. And, because TRANSCEPTOR uses electro-magnetic pick-up instead of resistance splitting of the signal,
the line is not cut, there is minimum signal loss, and better setto -set isolation.

Result: More customer satisfaction. More sales. More profits.
* * * INOIVIDUALLY PACKAGED ON SELF- $

98

MERCHANDISING COUNTER DISPLAY CARDS.

RE%

AVAILABLE FROM YOUR LOCAL DISTRIBUTOR

ill

IEROGAP

-

JULY 1962

;').RPORATION

-FAO NOP Tr, VINE STREET
IS ANGELES 28, CALIFORNIA

-

for more details circle 46 on page 46
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this timely show. Mel Allen, with unique
"Test Pattern Commercial," sells immediate

need for your service to your customers
through your local station. Starts Sept.

10.

commercials direct viewers to your name,
address and phone number in your local TV Guide.
These

SEE AD AT RIGHT

10

This hard-hitting ad sells your professional
repair and maintenance service . . refers to
.

local TV Tune -Up Commercials on TODAY
show . . directs customers to you through your name and
address listing in your local edition.
.

ELECTRONIC TECHNICIAN

3 -part program sells immediate need for
your service before & during World Series

IJLA

ff
G -E reporter, Roland
Kempton, tells how September
Tune -Up Spectacular

COMPLETE PROMOTION AND DISPLAY KIT
TV GUIDE RECIPE BOOK
First time available-this exclusive

,n FOOD
,-,-,in

FiCUS
v OWN

collection of recipes as featured in TV Guide,
plus professional tips for TV viewing
enjoyment. Unique new premium is yours
exclusively; helps you build goodwill and
the need for your services.

GET I

An Excius. Collectan of

37RECIPES

HERE

FREE!

sszentavtos 116)

50' VALUE

Window Banners

SPECIAL TV TUNE-UP

I

BUILDS BUSINESS

FOR YOU 3 WAYS

Your customers prove to themselves the need

for a tune-up and repair.

2. Through local television, local TV Guide and
promotion materials.
3. In your city, your neighborhood, with your

customers and prospects, you cash in on this
TV TUNE-UP SPECTACULAR.
SEPTEMBER TUNE-UP SPECTACULAR is your

campaign. It's easy to tie in. Proven effective.
Tube Pin
Straightener

TV Commercial Banner

No red tape. Get full details from your G -E tube
distributor, now. Names of participating dealers

must be in by August 27. General Electric
Company, Distributor Sales, Electronic Components Division, Room 1748, Owensboro, Ky.
S.

Repair
Stickers

S8S

Post Cards

Progress /s Our Mos' Important Roduct

1 000 I

Ad Mats

GENERAL ELECTRIC
.

AUGUST 1962
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Arcolytic

LETTERS
TO THE EDITOR

TECHNICIAN Magazine will again publish
its annual stereo issue in September.
Stereo, I believe, is nothing more than

Available from all authorized ARCO distributors

a "gimmick" to squeeze more money
from recorded music lovers. Please bear
with me a moment while I express my
personal views.
I believe you can readily agree that
only a small percentage of the population
is interested in true Hi-Fi.
An even
smaller percentage can' afford it. Mass

sales over the past few years can be attributed

to high-pressure psychological

selling jobs and a desire of the public
to "keep up with the Joneses."
When the Hi-Fi boom of the '50s began to fade, it became "fashionable" to
own

stereo equipment-a "new

sales

approach" concocted by some of Madison

CTM 3410

Avenue's "super salesmen." Now that
stereo is

020 MFD

350 VAIDC

P10 MFD

350 WVDC

-20 MFD

25 VIVDC

slipping, (ET "Tuning in the

Picture," July), it is only logical to in-

quire: What new "serum" is being
brewed to give the audio industry another
"shot -in -the -arm?"

Rock -'n -Roll - usually

recorded

through echo equipment from a closetcan he reproduced through a cheap a -m

radio with little or no bad results. But
the great music of today and the past
was written so that every note from a

*CO ELECTRONICS, INt
MADE

IAI

USA

number of orchestral instruments would
blend and reproduce pleasant overtones.
To me, the most pleasing sounds from
a

live concert are those heard at the

rear of a well designed concert hall-not
while sitting directly in front of or on
top of the orchestra.
There is no discernible separation of instruments at a reasonable distance from
an

orchestra.

Stereo,

however,

is

re-

corded by placing microphones near the
performers. Of course this would not be
objectionable if the playback was rendered under precise recording conditions:

with the listener's seat placed far back
from the loudspeakers. But this cannot

1401 Values ...The largest
selection of exact replacement
twist -mount & tubular electrolytics
I 99.99% high purity aluminum foil electrolytics at no extra cost! Choose from
stock any single, dual, triple or quadruple capacitance - voltage combination for
replacement in television, radio, and other electronic equipment Made to withstand high ripple and high surge voltages Designed for 85°C high temperature
operation Greater shelf and operating life because only premium grade ingredients
are used Built and tested to meet EIA Specification RS -154 Individually pack-

aged with mounting plates for your convenience Unconditionally Guaranteed.
Manufactured by

DIVISION

electronic
Community Drive, Great Neck, New York

he done in small rooms.
Hi-Fi manufacturers were already
making significant progress in the direction of realism in music reproduction before stereo. And monophonic reproduction requires less precise seating, less

equipment and it reproduces the original
performance more faithfully.
I wonder how much further along we
would be in true life -like Hi-Fi if stereo
had not stymied monophonic research
and development? It is generally acknowledged that response is sacrificed in
most stereo recording techniques.

Let's call off this slaughter of good
music and return to logical methods
of reproducing music: With a single
channel system. No, it won't reproduce
the effect of a passing locomotive, or a
covered wagon train in a "stereophonic
movie," but it will reproduce music as it
actually sounds in a concert hall.

E. M. FRICKERT

HUnter 10500

New York, N. Y.
.
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You'll save time, trouble ...

by turning FIRST to BUSS
for fuses of unquestioned high quality
By relying on BUSS as your source for fuses, you
can quickly and easily find the type and size fuse you
need. The complete BUSS line of fuses includes: dual -

It pays to rely on dependable BUSS fuses because
there are no "kicks" or complaints from users about
their operation ... and you avoid costly, unnecessary

element "slow -blowing", single -element "quick -acting"

callbacks.

blocks and holders.
BUSS fuses are made to protectnot to blow needlessly

Capitalize on the BUSS trademark
The universal trade and consumer acceptance of
BUSS fuses is based on the millions upon millions of
BUSS fuses used in homes, on farms and in industry
for over half a century. Handling BUSS fuses-and
other KNOWN items-helps safeguard your reputation

and signal or visual indicating types ... in sizes from
1/500 amp. up plus a companion line of fuse clips,

When you install BUSS fuses you are sure your
customers receive maximum protection against damage

due to electrical faults. And just as important, your
customers are safeguarded against irritating, useless
shutdowns caused by faulty fuses blowing needlessly.

for service and quality..

For more information on BUSS and FUSETRON
Small Dimension Fuses and Fuseholders ... Write for
bulletin SFB.

BUSS: The complete line of fuses and

fuse mountings of unquestioned high quality.
BUSSMANN MFG. DIVISION
McGraw -Edison Co.

St. Louis 7, Mo.

.
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AN ELECTRONIC BETTING SYSTEM enabling pa-

trons at parimutuel race tracks to place bets without
queuing up at betting windows is being demonstrated
in operaaion. The patron drops a pre -purchased ticket
of any denomination into a machine, punches one
button to indicate the horse of his choice, and a second

to indicate which position he expects that horse to
finish. By means of punched holes, the machine instantly registers on the ticket, the horse and position
bet, the date and the number of the race. The machine passes this information on by means of electronic impulses to the Central Station.
MICROFORM SPHERES as small as 0.0003 -in. in

diameter, 1/10th the diameter of a human hair, are
believed to be the world's smallest manufactured part.

The spheres, produced by Anchor Alloys, are used
as junctions and doping agents in the manufacture
of transistors and other electronic components. Anchor's research section has developed new sorting techniques to assure consistency of specified sizes, in the

case of 0.003 -in. spheres, to a range of ±0.0001 -in.

Vapor Circuits
"Say look, do yot. suppose we could extend my repair bill until the
end of the month?"

SPACE AGE COMPUTERS may some day help doctors understand complexities of the human brain. And
conversely, the medical professional achievements in
neurology and psychology may help engineers build
a machine that thinks for itself. This electronic -bio-

medicine relationship was the main topic at a conference in Chicago sponsored by the Office of Naval
Research and the Armour Research Foundation of.
Illinois Institute of Technology.
NAB PRESIDENT, LeRoy Collins, named nine leading broadcasters as members of the Television Code
Review Board of the NAB. The Review Board serves
as the appellate body in administering the NAB Tele-

vision Code which is the guide to TV stations and
networks in their programming and commercial presThin-film microcircuits are formed on a high -strength ceramic wafer
smaller than a postage stamp and one -hundredth of an inch thick by
vaporizing materials with intense heat in a high -vacuum chamber. A
Sylvania pilot production line operator is shown loading a circuit
wafer into a mask holder alignment fixture on the evaporator prior
to processing. Hundreds of custom-built microcircuits can be produced daily for military application.
14

entations.

A BREADBOARDING DEVICE manufactured by
Circuit Structure Labs, fits into an attache case for
quick assembly of experimental circuits without the
ELECTRONIC TECHNICIAN

use of solder or spring clips. It measures 81/2 x 11
in. and contains 130 junction cells on 3/4 in. centers
in 10 rows of 13 cells. Each gold-plated brass cell
has an elastic rubber core protruding through it and

CALENDAR OF COMING EVENTS
Augus- 21-24:

WESCON, Western Electronics Show and Conference, Sports Arena, Los Angeles, Calif.

can accommodate up to seven component pigtails. The

August 20-28:

lightweight board is letter and number coded for efficient organization of circuit modules.

EIA Annual Maintainability Conference, University of Colorado, Boulder, Colo.

August 31 -Sept. 9:

SCIENTISTS take their first careful look at a different kind of light from the stars. Observations will be
made in space from Aerobee rockets launched by the
National Aeronautics and Space Administration and
could lead to a better understanding of the nature of
the universe. The experiments, planned by physicists
at Lockheed Missiles & Space Co. labs, will study
soft X-rays, a part of the light spectrum just below
the ultra -violet in wave length. Soft X-rays are those
between 100 v and 16,000 v sent out from very hot
parts of stars, from very hot stars, or other objects.
ELECTRONIC DISTILLATION of "Great Books of
the Western World," will be performed for visitors at
the Seattle World's Fair by a UNIVAC solid-state

1962

iAlorld's Fair

of Music, McCormick

place,

Chicago, Ill.
October 1-3)

8th National Communications Symposium, Hotel

Utica 3 Municipal Aud., Utica, N. Y.
October 8-10:
November 12.14:

National
Electronics
Place, Chicago, Ill.

Conference,

McCormick

Radio Fall Meeting, King Edward Hotel, Toronto,
Ont., Canada.

8 Engineering Meeting),

November 13-15:

NEREM (Northeast Res
Boston, Mass.

December 6-7:

PGVC (PG on Vehicular Communications) Confer.
ence, to
Hotel, Los Angeles, Calif.

on the subject of "Man-The Differences and Rela-

computing system. Excerpts from great literary works

tions Between Men and Women," and five other subjects will be supplied on a high-speed print-out system
within seconds after a request is made. The computer

The TV Man

BATTERY POWERED fluorescent lamps give a mini-

Amommu11111,115
The. "Tv Man
nom,The:Tv Mna" is helpful.
We rvizecl his services.
He, may put in' a new +ul,e.
e_ may Gtol3'v.4 Q p 0. r+
We are 3Iad vsilletn he Comes.
Then, we IA- mi;E, rrlD3rarrt
What

thinks of TV -radio technicians of one
community was clearly demonstrated on a school -room blackboard
recently in a Maryland town. Another class put the "TV Man" on a
map of the town. A field visit to the TV shop or a visit to the
a

second -grade

class

is installed at the American Library Association "Library 21" exhibit.

mum of 15 continuous hours of light at an intensity
equivalent to a 50 w incandescent lamp. The flashlight -battery operated lamp is expected to prove useful
for power failure emergencies, mining operations, aircraft maintenance, pleasure boating, camping, and
many other applications. The self-contained fluorescent
lamp was developed by IT&T engineers.
NUCLEAR ENERGY was used to detect a pipeline
leak at the Pan American Airways hangar when all
standard methods for detecting the leak were found
inadequate. A task force from Tracerlab, a division
of Laboratory For Electronics, Inc., imbedded a radioactive source containing Cobalt 60 in a 3/4 in. diameter ball. To keep it free flowing, the ball was sufficiently weighted. Alter the ball was introduced into
the leaking solvent, its progress was watched with a
radiation monitor. When the ball s:opped moving it was

assumed it had reached the point of leakage. This

grade schoolers

was confirmed when the exposed pipe was inspected.
The ball was easily retrieved and the entire operation
took less than one hour.
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school by a local TV technician is frequently noted with interest by
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T154

Record Changer Model 81981 - Tone Arm Adjustments

The lift adjusting screw is accessible through a
hole in the top of the tone arm. It should be adjusted
until the tone arm clears the bottom of a record on

AUDIO TAKE -OFF
844.5 MC TRAP

C169
68

C I 7 5 47
TO PIN I

OF V7

C176
3.3

New circuit for G -E TV chassis M579 audio take -off circuit

MOTOROLA
113038 VHF Tuner - Improved Oscillator Stability

Oscillator stability in these tuners can be improved
by the following modification:
Stylus set down and tone arm height adjustments.

1. Change V2 from 4BL8 to 5EA8.
2. Change C14 from 10 pf, N150 to 10 pf, N250.

the spindle shell by 1/8 to IA in. when the changer
is in cycle. A clockwise adjustment raises the arm, counterclockwise lowers it.

The set -down screw is accessible through a holt.'
in the left side of the tone arm. It should be adjusted
for proper stylus setdown on a ten inch record; seven
and 12 in. records should require no additional adjustments. The set -down point is moved away from
the spindle by counterclockwise adjustment and toward the spindle by a clockwise adjustment.
Regeneration is eliminated by the addition of capacitor at UHF input

GENERAL ELECTRIC

TT305Y8 VHF -UHF Tuner - To Eliminate Possible Regeneration

Possible regeneration in this tuner is eliminated

TV CHASSIS M579 - Z Code Production Changes

1. Audio take -off transformer T154 and 4.5 me
trap should be changed from No. R4953 to No.
R5809.

by adding C28, a 15pf, 10% capacittor in parallel with the UHF input.
TT307YB VHF -UHF Tuner - Elimination of

Drift Caused by

Moisture

2. C169 should be changed to 68 pf.
3. C176 should be added. It is part of the R5809
transformer.

4. C175 should be added.
16

To eliminate the possibility of excessive initial oscillator drift caused by moisture accumulation, the following changes. should be made:
ELECTRONIC TECHNICIAN

NEW LOW PRICES -ONLY CHANGE WE COULD THINK OF

TO MAKE THESE SPEAKERS SOUND BETTER THAN EVER!

simply say Delco
You've always been able to install Delco Auto Radio Speakers

with complete confidence in their quality. Now you can sell
this popular line at competitive prices as well!

And Delco hasn't sacrificed a single one of these outstanding features: Highest sensitivity for greater range of
distortion -free sound from precision -engineered magnetic
circuits Extra -efficient, premium grade Alnico -V magnets
Continuous life testing program to assure dependable

performance under the most severe climatic conditions.
There's news in Delco packaging, too. Your choice 6 x 9's
in new bulk -packs, 20 speakers to a carton, or individually
boxed speakers if you like. Now that you can sell top quality
Delco Auto Radio Speakers at new, competitive prices, better
stock up and start cashing in! Call your supplier and-simply

say Delco. Delco Radio Service Parts

are

distributed nationally through United Delco.
DELCO RADIO, Division of General Motors, Kokomo, Indiana

INO
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MAKE BIG PROFITS!

TV MANUFACTURERS

with 25 to 50 MC. Industrial

TECHNICAL DIGEST

2 -WAY RADIO

I. Fine tuning coil part No. 24P65121A03
changed to part No. 24P65120A13.
2. To accommodate the fine tuning coil, oscillator

wafer part No. 1P65121A03 is changed to part
No. 1P65121A04.
3. Plunger and coil assembly part No. 1P65121A-

07 changed to part No. 1P65121A08.
THE "MESSENGER 202" DELIVERS THE PEP AND
PERFORMANCE NEEDED FOR SOLID COMMUNICATIONS-COMPLETE DEALER AID PROGRAM PUTS YOU
INTO THIS PROFITABLE FIELD OVERNIGHT!
PHILCO

The "Messenger 202" sells for less than $200.00-is priced within
easy reach of any business! A complete 10 -tube (including rectifier)
crystal -controlled AM transceiver, the "202" is F.C.C. type accepted

RK-1 Reverb Kit - Improved Bass Performance

for use in the Industrial, Public Safety, and Land Transportation
service. The "202" practically sells itself when you point out the
savings that almost any business or municipal organization can
make with this top performing, low cost industrial equipment!
Highly selective and sensitive superheterodyne receiver, built-in
"Squelch," and AVC, ANL circuits. Designed for easy operationfast, smooth installation-and simplified maintenance. Available

When the RK-1 reverb kit is installed in Hi-Fi
models K-1635, K -1636X and K-1638 a noticeable loss
of bass control may occure. To improve the bass control performance, coupling capacitors C3 and C4 in
the reverb unit should be changed from their present
value (0.01/4 to 820 pf).

nationally from E. F. Johnson Company distributors. Powerful dealer
aid program shows you how to make big money in sales and service

in this highly profitable field-gives you everything you need to
handle your own line of industrial 2 -way radio equipment!
CONTACT YOUR
DISTRIBUTOR
or WRITE TODAY
for Full Details
Manufacturers

of

IF YOU CHANGE YOUR ADDRESS
Notify us at
East First Street, Duluth 2, Minn. Please
include the address label from a recent issue and allow

E. F. JOHNSON CO.
5607 Tenth Ave. S.W.

World s Mot Widel
.

.

.

I

Waseca, Minn.

Used Personal Communications Transmitters

30 days for the change.

for more details circle 45 on page 46

NEW TUBE TYPES ARE REVOLUTIONIZING YOUR BUSINESS

NEW TUBE TESTER

RCA

NOVARS
RCA

MODERNIZING PANEL

W
Sagroir

Now, you can test all of these new tubes in the
Sencore Mighty Mite or any other tube tester
except the "cardomatic" type. Don't throw away
your tube tester just because you can't check
the RCA Nuvistors. the GE Compactrons,
the Sylvania 10 pin tubes or the all new

116

RCA Novars.
These new tubes, which are the industry's

answer to the transistor, are causing a

revolution in electronics today. Thousands
are being installed in electronic equipment
every day from coast to coast. You will be called

on to test them tomorrow. Be prepared with the
TM116 Tube Tester Modernizing Panel.
Tests are made by plugging the TN1116 into an octal

socket on your tester and setting controls from the
chart provided with the unit. All tests are the same
as your tester now makes. Some other adaptor units

merely reduce all tests to an emission check. Sencore
uses additional internal circuitry to provide complete

mutual conductance or high grid leakage checks if
Ask your Authorized Sencore Distributor
for the New TM116. He has them in stock.

your tester
now makes them.
You can own the TM116

for less money than it costs to
keep substitutes in your shop or lab.
Model TM116 Dealer Net Only

$2495

SENCORE
ADDISON, ILLINOIS
.

for more deta
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For those
special
applications
choose a
Quarn. speaker
When you need a 2%" unit for a transistor
radio-or a shallow 6" x 9" for a Thunderbird
replacement-Quam has it!
When you need a special voice coil impedance or
special field resistance-Quam has it!

Quam gives you the widest selection and the
highest quality in the entire speaker industry!
Ask for Quam, the Quality line, for all your
speaker needs.

6" x 9" Shallow Speaker
Model 69A1S
Actual Size

QUAM-NICHOLS COMPANY
226 N. Marquette Road
Chicago 37, Illinois

2%," Transistor Radio Speaker
Model 22A06Z8
Actual Size
.
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Type PM Molded Mylare/Type PKM Molded Paper-Mylar/Type WMF Mylar Wrap/Type DPMS Dipped Paper-Mylar

In your lifetime, you'll probably
never use all the 284
tubular bypass capacitors we make.
%It

;e`froe.

.111.11.

Nos

**ICJ' 4tIler *** griP
411°Et

110' ig
Pr

f,

Dealer Net

rgz
-le lei

9C

$15.54

a

DPMS KIT

List Price
Dealer Net

$26.40
$15.84

But you'll use these 2 kits every day.
Need a bypass capacitor? You know where to find it
-in our 40 -page Service Selector or under "CornellDubilier" in the Radio -Electronics Master. You know

where to get it, too-off the shelf, at your CDE Distributor. And you know that the price is right-we
haven't been a leader in this industry for more than
a half century without good reason.

and a durable selector chart. You pay only for the
capacitors...the case is free. Your CDE Distributor
has them in stock, too.

When it comes to bypass capacitors, you can afford

to bypass all names except:

But for your day-to-day needs, you're better off with
these two kits. Each contains 80 units, all 600 WVDC
'DuPont TM

10% tolerance. The large plastic case comes
equipped with hinged cover, separate compartments

and

C DfE

CORNELL-DUBILIER ELECTRONICS, DIVISION OF FEDERAL
PACIFIC ELECTRIC COMPANY, 50 PARIS ST., NEWARK 1, N. J.

CORNELL-

DUBILIER

the only Company that makes them all
.
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ET VIEWPOINT

Color TV Is On The Move
Color TV sets sales should hit 450,000 units this
year. Some authorities think it will be closer to 400,000 sets because of a shortage of color picture tubes.
Either way it will be a good year for color.

We see 1963 as the year when color sales will
come close to 700,000 units. And 1964 should see
this volume push the million mark. That's big business. When you think that color sets in use account
for less than 2% of all sets in homes, and fast rising
color sales account for over 6% of all TV sales, TV
service dealers had better be prepared for a substantial
market. By 1965 color will probably account for 15%
of sales.

Now is the time for technicians to be prepared
for color. Start servicing now. Test instrument manu-

facturers have an excellent variety of color test instruments on the market, and the million sets now in
use offer a good starting point to be ready as color
business expands.

Practically every set manufacturer is now selling
color sets. The few who are not will be making them
by 1963.
The number of color programs on the air will be
an important factor in accelerating color sales. NBC,
which has retained a meaningful color programming
during the lean years, is increasing color programs
about 30% next season to a total of over 2,000 hours.
As a matter of fact, about two-thirds of NBC's evening
shows will be in color. ABC, which has lagged behind

the other two networks in the early color years, will
start a modest color schedule next season. No doubt
the emphasis here will be on color films. It is expected
that CBS, which once did make a serious color effort,
will be pressed to move into the field again.

In addition to network activity, over 100 local
stations can originate color TV programs, and about
70% can handle network -originated color programs.

Thousands of readers sell sets, as well as service
them. There is an attractive profit margin in color.
While profit margins on black -and -white might run
15 to 25%, color margins more typically range between
25 and 30%. And don't forget these percentages are of

a much higher dollar figure for color. How many
black -and -white sets do you have to sell to make the

$150 profit on one color sale?
In addition, the antenna requirements are more
stringent with color, building up the sales and profits
for antennas, transmission line, rotators and related
items.
Still another attraction is

that hourly rates for
color servicing run higher than black and white.
There will be many new developments breaking
thick and fast. New color tube designs are moving
close to the production stage. Imported Japanese color

TV sets have started in token numbers, and will be
increasing.

The important point is that the fellow who gets
in there first will reap the major benefits.

Memo to EIA: Remember Service
The Electronic Industries Association has kicked
off a consumer electronics public relations program to
tell the story of the future of electronics in the American home. The start is a four -session symposium on
"What's Ahead for Consumer Electronics?" Topics in-

clude what's ahead for educational TV, color TV,

radio and phonographs.
We are disappointed by the absence of a session
on, "What's Ahead for TV Service?" It should be reAUGUST 1962

membered that consumers do not buy a new set year
in and year out. But they do have their set serviced

year in and year out.
EIA has an excellent Service Committee comprising the service managers of the various set manufacturers. Certainly from among these capable people
EIA could have come up with an interesting session
to educate the consumer on a subject that is near
and dear to his heart - and pocketbook.
21

Basic color transmission stardards;
chroma and sync circuit fundamentals

4

TV

e.

Shops all over the country are
passing up color TV service profits

for no good reason. If your shop
is average, you're losing this business too. Many technicians turn
down one or more color TV calls
each week because they are afraid
of problems beyond their experience or training.
It is

interesting to note in this

connection that many of these same
technicians began servicing B/W

TV receivers with modest theoreti-

cal training - some in the first
days of TV - and they learned
by trial and error. Experience

is

When these colors are mixed in
quantities of 30 percent, 59 per-

still the primary catalyst of success.

An understanding of basic color

cent and 11 percent, respectively,
white light is produced. This principle is used in the TV camera for
color separation as well as in the
receiver for color and B/W repro-

principles and color circuit operation is necessary, however, if you
are to gain experience while making a minimum of errors.
Elementary Principles

All colors in the visible spectrum
come from white light. Conversely.
of course, white light is composed
of these colors. White light can be

derived from mixing or blending
certain percentages of three basic
colors. The three colors used in
color TV are red, green and blue.

WHITE
LIGHT
SOURCE

duction. By changing relative quantities of these primary colors a wide

range of other colors can be produced.

Each of these colors is selected
by optical filtering as shown in Fig.
1. Blue filters appear blue because

they let only blue light pass; red
lets only red light pass and green

MIRROR

BLUE FILTER
BLUE SIGNAL

Fig. 1-The color TV camera
depends on an optical multiplexing system to provide

III

light of the proper color to
each

camera

tube.

RED FILTER

'Half

OL :=X
1

mirrors' used in the camera
front -surfaced to pass
only half of the light and

11

RED SIGNAL

are

reflect the remainder.

COLORED
OBJECT

Ill

HALF MIRRORS

GREEN FILTER

) GREEN SIGNAL
MIRROR
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From A to Z
passes only green light. Each of the
three separate camera tubes pick up

three gun color tube is shown in
Fig. 2.

tiplexing color information between
the B/W information.

jects which will pass through its associated filter. This information is

Color Broadcast Standards
The National Television System

transmitted to the receiver and reproduced. A deficiency in human
vision makes the reproduction of

Committee (NTSC) established TV

ard monochrome signal information is contained in energy groups

only the color reflected from ob-

many colors possible by employing
closely positioned colored phosphor

dots on a CRT screen. By changing the quantity of light from each

standards before color telecasting
began - which created problems.
The biggest problem was inserting
the chroma or color information in
the alloted B/W 6 me wide band.
If a portion of the B/W bandwidth

of the three primary color dots, the
eye blends these to form colors like

were used to allow addition of

those in the original scene. Con-

would be impaired. This problem
was solved by interleaving or mul-

struction principles of the standard

color information, picture detail

This is possible because the stand-

that are evenly spaced at harmonics

of the horizontal scan frequency.
This is shown graphically in Fig.
3.

Harmonics of half the horizontal
frequency fall between the scan frequency harmonics or video energy

points. This is where the chroma
information is inserted for telecast-

ing. In order to minimize the interference to B/W receivers during

FREQUENCY IN MEGACYCLES

Fig. 2-Electron beams in the color CRT converge at the aperture mask

and impinge on their respective phosphor dots on the screen. By
varying the relative intensity of the three beams, phosphor illumination changes the over-all screen color. The CRT screen dot pattern
visible under magnification.
AUGUST 1962

is

Fig. 3-The entire spectrum of one TV channel is composed of energy
bursts which are harmonics of the horizontal scan ,reguency. Color
information is interleaved between these harmonics at the high end
of the channel.
23

when the sound carrier was a multiple of the horizontal scan frequen-

quencies were within the normal

rier is placed as high in the fre-

quency band as possible because

cy.

color transmission system became

Changing the sound carrier to
this extent would not allow existing B/W receivers to receive the
sound, so the color horizontal scan
frequency became 15,734.6 kc this made the 4.5 mc sound carrier the 286th harmonic of the line
frequency. In order to maintain a

practical.

color broadcasts, the color subcarless picture information is transmitted at higher frequencies. Since the
sound carrier is located on the high

end of the band, 3.6 mc was set
as the high limit for the color sub carrier frequency. Interference from
sound carrier beat frequencies and
the nearest horizontal multiple,
however, necessitated a slight

terference

was

least

Color Modulation and Sync

The extreme accuracies necessary

in multiplexing a color signal may
be appreciated by looking at tolerance limits for the color subcarrier
frequency: 3.579545 mc ± 0.0003
percent with a frequency deviation
not to exceed 0.1 cps/ps. The sub carrier frequency is the 455th harmonic of one half the line frequen-

normal two -to -one field interlace,

vertical frequency had to be
59.94 cps. Both of these scan fre-

change. It was found that the in-

the

objectional

for B/W reception and a

limits

cy.

V

Y. 0.30R + 0.59G + 0.1I B

/ (LUMINANCE)
0
T

RED
CAMERA

.1 MATRIX

A block diagram of the broadcast equipment is shown in Fig. 4.
The 3.58 mc signal is developed
by a crystal controlled oscillator. A

TRANSMITTER

ADDER

part of this signal is used to synchronize the vertical and horizontal
oscillators in order to keep the video
properly interleaved with the color

I

Cp

A

L

M
U

L

R -Y

GREEN
CAMERA

R -Y

MATRIX

R -Y
MOD

CHROMA
SYNC.

information. Another part of the
1

subcarrier oscillator signal is fed to

3.58 MC
OSC

T

the

modulators;

one

through

a

phase shifter so that the modulatE
R

B -Y

BLUE
CAMERA

B -Y

MATRIX

ors will be 90° out of phase. In

90FHASE

B -Y
MOD

SHIFTER

this manner the two color signals
which are to be modulated can be
recovered at the receiver, since the
sidebands are transmitted without

Fig. 4-Only two colors are transmitted with the luminance (white) information. The third color
is reconstructed in the receiver by subtracting the two transmitted colors from white. Each of
the transmitted colors modulates the subcarrier which is fed 90 out of phase to the modulators
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The signals to be fed to the mod-

A shunt regulator is used for the
approximately 3 kv needed to fo-

ulators contain the color information obtained from all three color

cus the color CRT. Sweep failures,

amplifiers; the signals are matrixed
so the output is a "Y" (white) signal (the luminance channel in col-

or - standard

signal

red, blue and green outputs for the
picture tube. Of course these will
be

of video, sound problems,
noise, and other B/W problems will
all been encountered in color servic-

loss

in mono-

ing. These problems are treated as
they would be in a B/W set. A few

chrome sets - ), R -Y and B -Y

signals. The last two are obtained
red and blue signals. Although some
systems use R -Y and G -Y signals,
the principles involved are the

nals and demodulate them, an accurate 3.58 mc source is needed

ficulties.

since the carrier was suppressed before transmission. This is accomplished by using a local crystal os-

Three sections have been added
to the color receiver which are not

tain the exact phase and frequency

and should create no unusual dif-

same.

The "Y" signal is transmitted in

proportions as

In order to sync the color sig-

or corrections may
affect the color operation of the set
but these can be readily understood
adjustments

by subtracting the "Y" from the

in the same

picked up by the camera tubes. Effectively, this is accomplished by
reversing the process used to transmit the signal.

the conventional monochrome manner. The R -Y and B -Y signals are

found in a B/W set: The chromi-

modulated 90° out of phase and
added to the normal signal. Re-

circuitry.

cillator in the receiver. To mainrelationship with the telecaster's

nance, color sync and convergence

subcarrier, a short frequency burst
is used to sync the oscillator. Nine
cycles (± 1 cps) are transmitted on
the back porch of every horizontal
sync pulse. The horizontal blanking
and sync pulse is shown in Fig. 6.

Chromonance & Color Sync

member, this additive signal will
have no effect on B/W receivers,
since it is interleaved in the normal
signal. Green information is recon-

A block diagram of a typical
color set is shown in Fig. 5. The
object of these sections is to take

structed at the color receiver by sub-

the

tracting R and B from Y.

modulate and matrix it to obtain

This burst signal may be used to

transmitted information, de-

sync the local oscillator directly or

for afc type control of the circuit

The Color Receiver

At first glance much of the color
receiver appears to be the same as
a B/W receiver. The tuner, i-f and
sweep sections are very similar. The
tuner has a low drift oscillator; slight
drifting in the oscillator has a

marked effect on color reception.
The i-f is basically the same except
that it is somewhat flatter in response and has a wider bandpass.
A delay line and additional amplification is included in the video

luminance circuits.

High voltage is generated in the
conventional manner with a regulated output fed to the CRT anode.
Fig. 7-Typical oscillator and control circuitry
used

in

color receivers to reconstruct

sub.

carrier. The local oscillator frequency is com-

pared with the burst signal with
detector. The phase
controls a reactance
frequency diviation.

HORIZ

a

phase

detector output then
tube which readjusts

/SYNC
9 CYCLES BURST

FRONT
PORCH N
1111111L

---BACK PORCH

HORIZ

BLANKING --

INTERVAL
Fig
a

6-Horizontal sync pulse transmitted with
color telecast contains

a

short

3.58

frequency burst to synchronize the local
cillator
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not killing color signals by tuning
a color program.

through use of a reactance tube.
The oscillator and its control cir-

in

cuitry is shown in Fig. 7.

Convergence Circuits

You will recall that one of the
R -Y and B -Y signals was modulated with the basic oscillator fre-

the color information, the phase de-

tectors must also be fed two signals which are 90* out of phase.
Several types of detectors may be
used to demodulate the signals
though the multigrid detector is the

most common. R -Y and B -Y are
recovered and the matrix regener-,
aces the R, B and G signals.
Information from the "Y" channel is fed to the matrix where demodulated R -Y and B -Y information are added. The resultant is R,

there are two types of convergence:
Static (d -c) and dynamic. Several
convergence methods have been

used in sets made in the past, but
most color sets now being manufactured use basically the same circuits.

The need for convergence can
be understood by recognizing that
it is necessary for each gun beam
to land on its associated color dot

and G information. Each of

B,

these signals is applied to its respective color tube gun. Some systems apply information from the demodulators directly to the CRT
guns. The cathodes are all fed "Y"
information and matrixing is ac-

complished in the picture
When B/W signals are received

on a color set, a color killer circuit is actuated to prevent spurious

signals in the color circuits from
coloring the picture. This circuit is
shown in Fig. 8.

The killer is normally adjusted
with no signal on a "dead" channel until the colored noise in the
picture

disappears.

setting

The

most any set of conditions.

If you have ever attempted to

frequency 90° out of phase with
the first. In order to demodulate

should be double checked, however, to assure that the setting is

at

all points of the CRT screen.

This is accomplished with the two
aforementioned sets of adjustments.
Static adjustments are most often
made with permanent magnets lo-

cated on the neck of the CRT.
These are somewhat similar to ion

trap magnets. Consult the manufacturer's manual - these could be
confused with the purity magnets
also

sistances and reactances so that

convergence can be achieved for al-

converge a color set, you know

quency and the other with the same

these signals are controlled by re-

located on the CRT neck.

These magnets should be moved
until the three beams coincide at
the CRT center.

Coils also located on the CRT
neck are fed voltages from the ver-

tical and horizontal output to deflect the beam properly for each
area of the tube being swept. Each
convergence coil is situated so it
has maximum effect on its associat-

ed CRT gun. A wave shape of a
typical voltage which is applied to
the convergence coils is shown in

Fig. 9. The amplitude and tilt of

Problems You'll Encounter

One thing you'll learn quickly in
servicing color receivers is not
to adjust anything unnecessarily.
Height, linearity, and width con-

trols all have an effect on conver-

gence and purity of the picture.
Knowing what a good picture looks
like is half the battle: if the picture

looks good, don't try to make it
better. The improvement in picture
quality will probably not merit the
necessary time. Of course, if the
picture is obviously misadjusted,
you're obligated to spend additional

time and get a top quality picture
for the owner.
Converging a color set has been
considered a trying task. No one
knows how this rumor got started
or covered so much ground - but
those who have overcome this psychological hurdle have found little
more than a comparatively lengthy
job. Just follow the manufacturer's
directions. Less equipment is re-

quired than used to align an

i-f

strip and you'll find it much easier
after a couple of trials.
Purity adjustments are also easy.
Don't

rush - demagnetize

the

CRT and associated components
first. You may find that this will
clear up convergence and purity
problems without further adjust-

ment. Dynamic convergence rarely
needs readjustment.

TO COLOR
AMP GRIDS

BURST
AMP

B

K LLER

THRESHOLD

FLYBACK
RoLSE

356 MC OSC
REACTANCE
CONTROL

Fig. 8-Killer circuitry cuts off color amplifiers when a color
signal is not being received. When no signal is present, the
triode is biased into cut-off. Du.ing saturation, the triode rectifies the flyback pulse which biases off the color amplifiers
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tAkittotkholk
Fig. 9-Voltage on the convergence coils vary slightly to maintain convergence over the entire screen area. Voltage applied to these coils is usually
obtained from sweep output tube cathodes.
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No slide rule or logarithm tables are required when
this method is used to determine amplifier power gain

KNOW YOUR

6 7tedezet-k E. 70,ceikeir
Radio Corp. of America

Rapid decibel computations without the aid of a
slide rule or log tables is possible with an approximate
accuracy within ±0.5db. This method is based on the

powers of 10. When it is realized that db expresses
nothing more than a ratio, it becomes quickly obvious
how the system is possible in expressing power gain
in db.
How It Works
Let's assume a certain amplifier has a power gain of
10 to 1 (10:1). This ratio would be expressed as 10 db
Suppose a second amplifier has a power gain of 100:1.
This would be expressed as 20 db. And a third amplifier
with a power gain of 1000:1 would have its gain specified as 30 db. In other words, the db value corresponds

to 10 times the exponent of 10.
For the 100:1 gain amplifier, as an example,

100 to 1 = 102 to 1 = 2 x 10 = 20 db.
If a technician has difficulty with the powers of 10,
AUGUST 1962

all he has to do is subtract the number of zeros from the
large ratio number, write it down, and multiply the remainder by 10. A 10 db increment scale, derived from

the powers of 10, and extending from 0 to 80 db, is
shown in Table I.
A method must now be found to express the smaller
db values in one db increments. To do this, only three
numbers need be remembered. These numbers are: 1.25,

1.6, and 2.0. These numbers correspond to 1, 2, and
3 db, respectively.

Suppose you want to find the power ratio corresponding to 4 db. All you have to do is set these three
numbers in a simple table form, count backward three
places, and double the third number value.
For example, with three basic numbers, 1.25, 1.6,
and 2, let's find the power that corresponds to 4 db:

1.25 to 1 = 1 db (3)
1.6 to 1 = 2 db (2)
2
to 1 = 3 db (1)
Thus 1.25 x 2 = 2.5 to 1 or 4 db
27

Again, find the poner ratio that corresponds to 5 db.

1.25 to 1
1.6 to 1

1

(11)

2 db (3)

2 to 1 = 3 db (2)
2.5 to 1 = 4 db (1)

And 1.6 x 2 = 3.2 to 1 or 5 db.

KNOW

Y(i[l;

Table II illustrates a second group of db values from

1:10 db in 1 db increments.
With the two easily constructed tables, solution of
db problems becomes a simple operation. Two things
must be remembered: powers of ten and the three basic
numbers, 1.25, 1.6, and 2. Let's apply this system to a
practical problem.

Suppose we have an amplifier with a 1 w input,
and a 400 w output. The problem is to determine the
amplifier's gain in db. Upon inspection, it is apparent

that the db value will be larger than 20 db (100:1
ratio) and smaller than 30 db (1000:1 ratio). The

to get 400 -then place a 2 in front of the 6 in the db

ratio of input to output is, of course, 400:1.

Although it is apparent that this system cannot
compete with a slide rule, it has sufficient accuracy for
field use. The accuracy is approximately plus or minus
1/2 db. For values that lie between the table values for
power ratios, simply round off to the nearest value.

Rate the amplifier in db.
1. Power ratio: 400:1 = 4 x 100:1
2. 100:1 = 20 db (Table I)
3. 4:1 = 6 db (Table II)
Therefore: 400:1 = 20 + 6 or 26 db.

column to come up with 26 db.

For Greater Accuracy
For applications that require greater accuracy, this

Conversely, the power ratio of an amplifier rated
at 26 db can be found by reversing the procedure:
What is the power ratio of an amplifier having a
26 db gain?

1. 20 db = 100:1 ratio
2. 6 db = 4:1 ratio
3. 20 db ± 6 dh 26 dh
4. 100:1 x 4:1

400:1 ratio

Again, what is the power ratio of an amplifier
having a 35 db gain?

1. 30 db = 1000:1 ratio
2. 5 db = 3.2:1 ratio
3. 30 db 5 db = 35 db
4. 1000:1 x 3.2:1 = 3200:1 ratio

To make it still simpler, just find the ratio that
corresponds to the small increment and add the number
of zeros as indicated by the first integer of the db value.
An easy method for finding the ratio equalling 26
db is to look at Table II and go down the db column to

6 db. Then place a 2 in front of the 6, giving you 26.
Next go over to the corresponding figure in the ratio
column and add two zeros (effectively moving decimal
point two places) to the number in that column, giving
you 400. This system also works in the opposite
direction.

If given the ratio of 400:1, you would go down the
ratio column until you reach 4. It is necessary to add
two zeros, or move the decimal two places to the right,
28

system can be expanded very easily to include the
tenth db values. To do this start with the first of the
basic numbers, 1.25. To derive a table for 0.1 db increments, remember three numbers; 2, 3, 3. Once again

set 1.25 at the top of the list, and subtract from each
succeeding value the amount in hundreds, as indicated
by the sequence.
1.

1.25 to 1 = 1 db

2. 0.9 db =
3. 0.8 db =
4. 0.7 db =
5. 0.6 db =
6. 0.5 db =

- .02 =
- .03 =
- .03 =
- .02 =
1.15 - .03 =

1.25
1.23
1.20
1.17

1.23:1 ratio
1.20:1 ratio
1.17:1 ratio
1.15:1 ratio
1.12:1 ratio

Notice the sequence of 2, 3, 3.

RATIO

DECIBELS

to

1

10

to

1

100

to

1

1000

to

1

10,000

to

1

100,000

to

1

1,000,000

to

1

10,000,000

to

1

100,000,000

to

1

0

10
20
30
40
50

60
70
80
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Using the system of 2,3,3, a table of 0.1 db increments
can be constructed (see Table III).
It is a simple matter to use Table III, in conjunction
with Tables I and II. The computations are exactly the
same with an additional step added.

or current ratios where input and output impedances are
equal. To use the charts discussed for voltage or

current db work, simply remember that a voltage db
will express the same ratio as 1/2 that value when it is
a power db. For example,

Find the power ratio that corresponds to 28.4 db.
20 db = 100:1 ratio

60 db (voltage) = 1/2 of 60 = 30 db power
60 db (voltage) = 1000:1
30 db (power) = 1000:1

8 db = 6.4:1 ratio
0.4 db = 1.09:1 ratio

20 + 8 + 0.4 db =. 28.4 db.

Once the conversion has been made, the computa-

100 x 6.4 x 1.09 = 697.6:1 ratio

tions for voltage or current db are the same as the

Now rate the amplifier gain in db. Assume 1 w input and 697.6 w output.
1. Ratio is 697.6:1

2. 100:1 = 20 db

6.976 x 100

Express the ratio as a db value with a 1 v input

and a 40 v output.

1. Ratio is 40:1 = 4 x 10:1

3. The smallest number value nearest to 6.976,

2. 10:1 = 10 db
3. 4:1 = 6 db

4. 6.4:1 = 8 db

4. 40:1 = 16 db (power) x 2 = 32 db (voltage)

from Table II, is 6.4

5. To find out how much greater 6.976 is than 6.4
divide 6.976 by 6.4 for a result of 1.09
6. 1.09 to 1 = .4 db (from Table III)

7. 20 db + 8 db ± 0.4 db = 28.4 db
Rate the db gain of an amplifier having a
and a 6000 w output:

1

w input

1. Ratio is 6000 to 1 = 6 x 1000

2. 1000:1 = 30 db

7. 30 db ± 7 db ± 0.8 db = 37.8 db = 6000:1
ratio

For power ratios that do not coincide with those
in Table III, round off to the nearest value.
The system discussed can also be applied to voltage

1.25
1.6
2

2.5
3.2
4
5

6.4

DECIBELS

to
to
to
to
to
to
to
to
to
to
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1
1

1

1. 36 divided by 2 = 18 db
2. 10 db
10:1 ratio
3. 8 db = 6.4:1 ratio
4. 10 + 8 db = 18 db
5. 18 db = (power) 10 x 6.4:1 = 36 db (voltage)
The secret of the system is memorizing three numbers: 1.25, 1.6, and 2. Memorizing those three num-

3. Nearest ratio to 6 is 5 (from Table II)
4. 5:1 - 7 db
5. 6 divided by 5 = 1.20
6. 1.20:1 = .8 db (from Table III)

RATIO

And again: What is the voltage ratio that corresponds to 36 db.

697.6:1

ratio

8
10

computations discussed for the power db.

bers, applying the powers of ten, and if greater accuracy is desired, remembering the 2, 3, 3, sequence,
db computations become a very simple thing. As with
any system, proficiency can only be gained through
practice. With practice, these computations can be
made mentally. Although the system does not offer
precision obtained from a slide rule, or log tables, it
has the advantage of being completely independent of
these devices.

RATIO

DECIBELS

1

1.25

to

1

1.0

2

1.23

to

1

0.9

3

1.20

to

1

0.8

4
5
6
7

1.17

to

1

0.7

1.15

to

1

0.6

1.12

to

1

0.5

1.09

to

1

8

1.07

to
to
to

0.4
0.3
0.2

1

1.04

10

1.01

1
1
1

0.1
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Read Voltages to find those transistor circuit troubles

TRANSISTORS

the Easy Way
weal. e
Ever since the first election was
forced to move through a conductor,
voltage measurements have been
giving more revealing testimony in

a court of radio felonies than any
other witness. This is true in tube
circuits and is even more important
in transistor circuitry.
However easy it may be to read
voltages and compare them to those

listed on a schematic, this "evidence" will mean very little to tech-

nicians unless circuit operation

is

thoroughly understood.

A simple triode tube circuit

is

shown in Fig. IA. Input and output
loads are designated R. and RL, respectively; they would represent resistors in a resistance coupled amplifier, or transformers in an r -f or
i-f stage.

Comparing Tube -Transistor

As every technician knows, the
heats the "cathode,"
which emits electrons. These elec-

"filament"

trons pass through the "grid" on
their journey to the "plate," and
then follow a path through the load,

RL, the battery and return to the
"cathode." It takes energy for these

electrons to get through the load,
RI., and this results in a "voltage

drop" across RI-the greater the
resistance, the larger this voltage
drop. The voltage drop is also proportional to the amount of current,
Ip, flowing in the circuit, and is
often used to calculate the amount
of current. For example, a plate
voltage far below normal indicates
a large voltage drop at R. and high

5.5 V
IC

PLATE

(PLATE,

(COLLECTOR
CURRENT)

COLLECTOR

CURRENT)

-"A

BASE

GRID

CATHODE

R,.

EMITTER

6V
+ 6V
B

3

IK

(A)-Simple triode stage shows proper battery polarity and
current flow. (B)-An NPN transistor stage with an adjustable bias
network. Note that the battery polarity in respect to emitter and
cathode is the same in tube and NPN stages.
Fig.

1

R4

(K

+.6 V

2-Voltage measured across the emitter or collector resistor
indicates the current flow through the transistor (I,). No voltage
Fig.

would indicate no conduction
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plate current; a plate voltage above
normal means less drop in RL, and
less current flow. These conclusions
are based on a normal battery volt-

lector current lc, flows through both
of these resistors, producing a volt-

age and normal RL resistance, of

flowing.

course.

The same principles apply to the
equivalent transistor circuit shown
in Fig. 1B. The collector can be
compared closely to the plate of the
tube; the base of the grid; and the
emitter to the cathode. The transistor, however, has no filament. It
relies on a small voltage from voltages divider R1 -R2, applied to the
base element, to start electrons flowing through the transistor. The 0.2 v
differential between base and emitter is called "forward bias" and will
be mentioned again later. Electrons

are drawn from the emitter by this
bias and sent into the collector circuit. They follow the same path as
those of the tube circuit through the

load, RL, the battery and into the
emitter circuit.
Estimating Collector Current

age across them, which is proportional to the amount of current
Collector current can be estimated by measuring the voltage across
R3 or R4. If the current stops flow-

ing for some reason, the voltage
across R3 would decrease to a very
small value and the voltage across

R4 would disappear, sending collector potential to 6 v. One of these
two resistors may not be present in

some crcuits, but both are seldom
eliminated. Their presence helps to
tell whether the transistor is conducting without opening any leads
to measure current.
If you are interested in estimating
the value of current through R3 and

R4 fairly closely, simply measure
the voltage across one of them and
divide by the resistor value. For ex-

ample, if the voltage in Fig. 2 is
0.5 v; divide by the resistance value
of 10000 and the answer is 0.0005
amp or 0.5 ma.

the PNP circuit the electrons flow in

the opposite direction around the
circuit (see arrows). There is still
about 0.2 v difference between base

and emitter for "forward bias" but
the emitter is now the most positive
element in the transistor.
It is possible that either R3 or R4

may not be present in this circuit,
but both are rarely omitted. In the
case where R3 is not present, the
voltage at the collector is used to
figure collector current. If R4 is not

present, the voltage at the emitter
may be used to estimate collector
current. In audio circuits, the transformer resistance in the collector
circuit and the voltage across it may
be used to figure collector current,
since the current and transformer
resistance are sufficient in most
cases to produce a readable voltage
at the collector.
A typical power transistor output
stage is shown in Fig. 4. Resistances
are much lower in this type of circuit
because the internal resistance of
the transistor is much lower than the
type discussed previously. Collector
current is checked by measuring collector voltage, which is actually
measuring voltage across the output
transformer, RL. With a transformer resistance of 1 ft, including speak-

A typical i-f amplifier stage is
shown in Fig. 2. Note that it is similar to the circuit in Fig. 1B, except

A Typical PNP Circuit

that transformers are shown in the

shown in Fig. 3 which resembles the

base and collector circuits. Also, the
variable resistor R1 -R2 is replaced

NPN circuit except that the battery
polarity is reversed. This reversal is
necessary because the internal pol-

er, and a collector current of 1.0

The emitter is now the most positive

amp. the potential would read 1.0 v
(E=I, x R). By adjusting bias control R2, the correct collector voltage

by two fixed resistors R1 and R2.
This sets the base voltage to the
proper value. Resistors are also inserted in series with the emitter and
collector circuits. R3 between emitter and ground and R4 between the
output i-f transformer and 6 v. Col-

A basic PNP transistor circuit is

arity of the transistor material is
opposite from the NPN transistor.
element, the base is next, and the
collector is nearest ground. The
same principles apply except that in

is set when a new transistor is installed. The speaker must be connected,

and the proper input voltage sup-

10V

'NP
I.0 V
I AMP
108 V
II V
RL

In
.47
FUSE
RESISTOR

BIAS
CONTROL

+12V
Ri

Fig. 3-When a PNP transistor is placed in a circuit similar to Fig. 2,
The electrons in this circuit

the battery polarity must be reversed.
travel from the collector to the emitter.
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+12V

Fig. 4-In an auto radio output stage, the collector voltage indicates
current flow. No voltage :t the collector would indicate no conduction and a probable open fuse resistor and shorted transistor.
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plied to the radio when this is done.
Some circuits use a grounded collec-

tor where the transformer is found
in the emitter circuit. The presence
of voltage across the transformer is

usually a tip off that the stage is
conducting and working normally.
Relationship of Element Voltages

The relationship of voltages between transistor elements assumes

circuit, the emitter is again used as

collector current can also be quickly

a reference, but with the positive
voltmeter lead placed on it. The

estimated as previously described.

In most cases there is nothing to
worry about in a stage if voltage
relationships are normal and the

base is slightly negative and the col-

lector considerably more negative

transistor is drawing collector cur-

with respect to the emitter reference.
An exception to this rule is sometimes seen in converter or mixer circuits, where the emitter -to -base relationship may be reversed from
normal because of oscillator signal

About the only exception
would be faulty alignment of a tunrent.

ed circuit, or an open capacitor in
the i-f transformer or other point.
AGC Voltage and its Meaning

equal importance with collector current. In an NPN circuit, the emitter
is the least positive, or most negative
voltage; the base is slightly more
positive; and the collector is nearest

voltage in the stage. A zero or re-

to the positive battery potential. In

drawing excessive collector current.
A zero emitter -to -collector voltage
can be caused by an opening in the
collector circuit, or a shorted power
transistor if it is a power output

the PNP circuit, however, the opposite is true: The emitter is most

positive, or least negative; the base
is slightly less positive; and the collector is farthest away from the
emitter voltage.
This rule is illustrated in Fig. 5.
In NPN circuits the emitter is used

as a reference. With the negative
meter lead placed on it, the base
is slightly positive and the collector
considerably more positive with re-

spect to the emitter. In the PNP

NPN

VOLTAGE

rectified and filtered i-f voltage to

stage.

Voltages are usually measured

with respect to ground and compared to those indicated on the

the "front end" of the receiver, (See
Fig. 6). The voltage is actually a degenerative voltage, reducing the

gain of the receiver on strong stations to prevent overloading and dis-

tortion. It is usually obtained from
the audio detector diode and volume
control system, but may have a
separate diode of its own to rectify
the i-f output. It is then filtered and

schematic. Then, if a noticeable error exists in a stage, the voltage relationships in the stage are checked
element to element, using the emitter as a reference. (See Fig. 5). The

usually to the base element, but occasionally to the emitter instead.
This changes the bias and collector
current in that stage.
Very little trouble is found in
most agc systems. A general rule is
that if the voltage on the agc line

ponent along the agc line may be
defective, but it should always be

LARGER
SMALL
VOLTAGE

applied to the 1st i-f or r -f stage-

varies when the radio is tuned
through a strong station all is well
with the system. If no change takes
place, the agc diode or some com-

PNP

LARGER
VOLTAGE

is

accomplished by feeding back some

there is an open in the emitter circuit, or a leaky transistor which is

+++

SMALL

Automatic gain control (agc)

versed emitter -to -base voltage in
other stages usually means that

VOLTAGE

remembered that a defect anywhere

in the "front end" or i-f strip will

Fig. 5-Relationship of voltages in typical transistor circuits using the emitter as a reference.
Converter circuits often have B and E voltages reversed from this condition when the osciletor
is functioning

also result in poor agc action.
Complete lack of agc usually
causes distortion only on very strong
Continued on page 65
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6-Block diagram of a radio showing agc connections

Dotted lines represent the sectiors which may be found in some radios
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Your Stake
In Color TV
More alert TV technicians are pre-

paring to take advantage of higher

profit margins on rising color

TV sales and service volume
No one anticipates a public buying spree in color TV receivers approximating that enjoyed by black -

the early '50s.
But barring an unforseen general
and -white sets in

economic reversal, objective conditions exist today for a steady growth
in color TV receiver sales.

W. Walter Watts, a Radio Corporation of America vice president,

said recently before a symposium

of EIA, "I sincerely believe that
one million color sets could be sold
in 1963.

"Speaking for RCA, we intend
to give the customer the best possible value for his money while providing fair profit margins at all
levels of distribution . . .
"While we expect to see a strong,
healthy, black -and -white market

continue in the years ahead, this
market would be mainly in the area
of lower -priced, lower margin sets."
As most TV -radio service -deal-

ers already know, RCA has spent
many millions to develop and promote color TV.
Some Other Company Positions

A few months ago the national
service director of Zenith, Frank
AUGUST 1962

Smolek, made it clear that his com-

pany has both feet solidly planted
in a color 1'V manufacturing and
promotion program. More than 10,000 independent TV -radio service
dealers have already completed
service training seminars through

company

distributors.

Additional

numbers were reported attending
the seminars which are being continued to take care of the demand.
The company is already manufacturing two color chassis, one with
manual control and one which includes the "400" Space Command
remote control system.
Sylvania has introduced three

new 21 -in. color TV sets. Robert
J.

Theis, president of Sylvania
Home Electronics Corp., marketing

subsidiary of Sylvania, said the expanded Sylvania color TV line includes two low -boy consoles and
one vertical console. Suggested retail prices range from $695 to
$775.
The position of Motorola, as

stated a few months ago by Edward R. Taylor, executive vice p:esident, is that Motorola does not
plan to introduce a color receiver
at this time. Motorola is developing its own rectangular 23 in. picture tube which it hopes to have
ready for the market within a year.

His company believes this tube will

open the door to greater color set
sales through creation of a more
compact package and ultimately
lead to lower color TV set prices.
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Installation, alignment and maintenance of audio
modulated VLF and CB remote control equipment
4 7. ;4, R -ego,

Installation and maintenance of
garage door openers is a "natural"
for wide-awake TV -radio technicians looking for additional sources
of income. Most technicians are already familiar with TV remote controls which are similar to those used
for electronically controlled door
openers. The electro-mechanical
"operators" used with these devices

are relatively easy to handle.
The repair of garage door openers is usually left to the equipment
distributor. The retailer is generally

dude transistorized transmitters and
receivers. The transmitters may be
small hand held types, like those
used in TV remote controls, or
larger under -the -hood types operated from the car battery. These
models are push button controlled
from the car's instrument panel.
Most technicians are acquainted
with remote devices which are ac-

tivated by light and sound. These
units, operating from the car's horn

inadvertently may be
"touched off' by passing traffic.
or lights,

not prepared to service them, and
time is wasted when they are returned to the factory. Repairs are
also unnecessarily expensive when
both the transmitter and receiver

Light operated controls are frequently difficult to adjust with sufficient range to prevent accidental
operation by sunlight. Both sound
and light operated types, however,

are sent to the factory. "Pre paired," matched frequency units

ity. Three blinks of the headlights

make substitution out of the question for the do-it-yourselfer.
Remote controlled door openers

are no longer a "rich boy's toy."
They are not only practical but are
being installed more widely in one car garages.
Control Types

Several control types are now be-

ing marketed. Most manufacturers
have settled on r -f signal transmitters located in the car. Additional
controlling points near the door or
inside the house are usually wired
directly to the operator control relay. Types now being produced in 34

may be coded for optimum reliabil-

or three horn toots, can be employed, for example.

At least one manufacturer markets a control which operates on
very low frequency (VLF). The
unit is transistor powered and avail-

able preset to one of 25 different
frequencies from about 7000 to
10,000 cps.

If you plan to sell door openers

all of these types should be considered. Each has its advantages
and disadvantages. Some have short
control distances, others require li-

censes for operation. Most license
requirements are for Citizens' Band
frequencies, however, and require

only that the user make application for a permit. The technician
must have at least a 2nd class license, however, to fully service CB
transmitters.
Mechanical Considerations

The type of unit or the manufacturer may be determined by the
construction of the door or garage
where the control will be installed.
Overhead clearance is the most important item. Units presently on the
market require anywhere from 11/2
in. to several inches of clearance
between the door and the nearest

structure above the door as

it is

opened.

The balance of the door should
be as good as possible to prevent
unnecessary wear to the "operator."
Most operators are able to lift heavy
doors without any problem. Changing seasons can also present a problem, especially on spring loaded

type doors. During the cold season,
pressure applied to the system
through spring contraction can

cause erratic operation because of
pressure applied to the limit switches.

Specific installation problems are
usually well covered in instructions
supplied with the system.
Typical Systems

Although the system may contain
transistors or tubes and may be op ELECTRONIC TECHNICIAN

A

complete

remote

control system made
by Tamar Electronics
Inc., showing
two
hand-held
transmitters. The transmitters
have clips for attaching to the sun
visor when not in
use.

An Allister operator with cover removed to show the
chain

drive,

limit switch,

relays

and

socket. The .amp lights when the door

garage light
is opened.

AOServicing

Remote Controlled

Garage Door
Openers
Perma

Power's

small

hand-held

transmitter

can be used on any car with no modifications
or installation problems.

Multi -Products Companys' transmitter may b.
mounted under the car's dash or hood.

Installation of a "Genie" operator unit in a garage. This oarticular model lifts the door by screw
action and is made by Alliance.
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erated from a hand-held transmit-

ter or built into the car and op-

KTAL

erated from its electrical system,
the principle of operation is basically the same.

In order to avoid "phantom operation" many of the systems use
a modulated carrier. A modulation
C r y s t a I controlled

detector in the receiver then rejects
any signal without the proper mod-

transmitter uses only
two transistors for
carrier
tion.

and

ulating frequency.

modula-

=-

Also,

in

this

manner only a few modulating frequencies plus a few carrier frequen22.5 V

cies result in

a large number of

usable non-interferring signals. This
modulation is impressed on the signals in several different ways.
One method uses a relay weight-

ed and balanced so it closes at a
specific frequency. The relay shunts

Mounting

the

Moore-O-matic

operator is made with two bolts
through an angle iron secured
to the ceiling

X MTR

MOD

I

-

MOD
DE T

I

-

F-

r
TO

OPERATOR

block diagram of a garage door control system. Optional modulator
and modulation detector are shown in dotted lines. When modulation of
the proper frequency is not detected, the rectified input is cut off at the
Basic

amplifier.
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1-Output from most transmitters can be checked with a
standard VOM set to a low microampere scale and connected
in series with several turns of wire and a crystal diode.
Fig

ELECTRONIC TECHNICIAN

a large capacitor across the r -f output thus modulating the output signal. The modulating frequencies
used in these relays is from 15 to 25
cps.

The receiver uses the same type
relay for the demodulator. The relay coil is tied in series with an
amplifier tube cathode. If the incoming r -f is properly modulated,
the relay operates and energizes the

door opening relay. This relay is
often hooked to a larger power relay which operates the motor.
Though transistors have been
in a large number of
transmitters, the tube is still popuused

The Multi-Elmac receiver

typical of most tube type Garage units. The power consumption

is

less than 20 w.

lar in receivers. Probably because
size and portability are not necessary in a receiver and the economy

Chain drive

is

used most fre-

for door operators.
Hunt & Martin Manufacturing
Company's lift ar-n is constructed in two pieces with
multiple holes to adjust arm
quently

length.
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is

efficiency. A meter located at thc:
relay coil in the receiver will give
the best signal strength indication
while tuning the trimmers for maxi-

.01

005

)1

mum with the transmitter on. Use
caution in operating most transmit-

ters for more than a few seconds.
They are designed to operate only
for a very short time with sufficient
time to cool off between operation.
If the trimmer adjustment seems

.001

.001

T .001

to be too wide in response, back
the transmitter away from the re-

4.7 K

4.7K

2I2BH7

2

ceiver till it becomes sharp. Maximum operating distance can also be

I2BH7

determined in this way.
Manufacturer's instructions usually give alignment data and frequently tell how to align the system
with only the transmitter as a fre-

VIBRATOR
POWER

quency source.

SUPPLY

Maintenance

c7L-----111111

Tube type transmitter uses unusual modulation techniques. A balanced relay vibrates
specific frequency which shorts a large capacitor across the tank in the transmitter.

at

a

Detecting the transmitted signal
to find out which unit is in operation is usually the first step in troubleshooting a remote system. This
can be accomplished with a detected

meter circuit as shown in Fig.
desirable.

iza scale. When the coil is positioned
on the same axis as the transmitting

Alignment

tion of relative output.

of changing products is less than

coil the meter will give an indica-

Depending on the equipment,
alignment can be very simple or as
complex as peaking a superhet radio. For example, one manufacturer's transmitter tuning recommendations are shown in Fig. 1. The
transmitter is crystal controlled and

only needs to be peaked for maximum output.
A coil of seven or eight turns is
wired in series with a good diode
detector and the lowest scale on a
20,00011/v meter or a special 100

Receivers

can

of course,

be

aligned with a good r -f generator
(up to the demodulator) where it is
necessary to use an accurate audio
generator. In most cases the receiver

is peaked for maximum signal at
the relay coil.
Peaking trimmers are located in
the antenna circuits of both the
transmitter and the receiver. Because of variations in different installations, the antenna will not

necessarily be tuned to maximum

Members of Door Operator & Remote
Controls Manufacturing Association

1

If the transmitter has failed voltage
and resistance checks should help
you find the trouble rapidly. Only
a few components are used in most
transmitters so all components can
be checks in a short time if necessary.
It is

possible to get an indication that the transmitter is operating using this method, however,
even if the modulator is inoperative.
This is most easily detected at some
point before the demodulator in the

receiver using a scope to view the
waveform. A very high gain scope
is needed for this check. Depending

on the modulating frequency, earphones may be substituted for the
meter for a "go -no-go" check on
the modulator.
Since the transmitter should not

be operated for long periods of

time, a signal generator should be
used to check the receiver. A meter
can be connected to the relay coil
on the output stage and signals can
be injected at each stage, moving

E. Moore Co.
10 Holbeck St.
Waupaca, Wis.

ClevelandDetroit Corp.
5400 Brookpark Rd.
Cleveland 29, Ohio

Murray Industries, Inc.
4308 Carnegie Ave.
Cleveland 3, Ohio

Advance Industries, Inc.

The Dalton Foundries, Inc
Warsaw, Ind.

Overhead Door Corp.
Hartford City, Ind.

Edwart T. Fink Co., Inc.

Perma-Power Co.

284 Nepperhan Ave.
Yonkers, N. Y.

3100 N. Elston Ave.
Chicago 18, III.

nal, the dead or weak stage has

Multi -Products Co.

Vemco Products, Inc.
10333 Shoemaker Ave.
Detroit, Mich.

been found. Larger signals are needed near the output stage than at the
input stage, of course.

A.

R.

R.

3 Box 84

Appleton, Wis.

Alliance Manufacturing Co., Inc.
Exton, Penn.

Berry Door Corp.
2400 East Lincoln Rd.
Birmingham, Mich.
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21470 Coolidge Highway
Oak Park 37, Mich.

from the last stage to the first. When

the meter fails to indicate the sig-
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Four Camera Tubes Used In

NEW EXPERIMENTAL

COLOR TV CAMERA

H. Colledge and Dr. H.
N. Kozanowski (holding image
orthicon)
with
the
C.

TK42x

camera.

The

new

color camera employs four
pickup tubes instead of
three used in conventional
color cameras. The fourth

tube superimposes

a

black

and white picture over the
color for a high quality picture.

A 41/2 -in. diameter camera tube
is the eye of an experimental RCA
camera, model TK 42X, which produces color television pictures having richer hues and finer detail than
previously attained with studio cameras.

In the new camera, the image
orthicon picks up the black -and white signal, while three one -inch
diameter vidicon's are used for the
red, blue and green picture information.

The imposition of a clean precise
black -and -white signal from the one

image orthicon tube on to the three
primary color signals, a technique

similar to that used in four-color
printing, enriches picture hues and
provides sharper definition.

This

composite signal also provides suAUGUST 1962

perior black -and -white pictures on
B/W TV sets during color telecasts.
The color camera was constructed by the RCA Broadcast and Com-

munications Products Div. as the
forerunner of equipment for future
TV stations. It was demonstrated
at the National Association of
Broadcasters convention in Chicago.
Present color cameras employ

three camera tubes, one each for
the red, blue and green channels
that are combined to form the color
information as well as the "monochrome" black -and -white picture in-

formation. The experimental color
camera utilizes the fourth pickup
tube

to provide a separate clean

and sharp monochrome picture sig-

nal. The tube contributes to the

camera's improved picture resolution, signal-to-noise ratio and gray
scale rendition.
This same image orthicon is currently employed in high -quality
black -and -white TV cameras. Its
excellent capability over varied light

conditions makes it well suited for
outdoor or studio pickup.
The three 1 -in. diameter vidicons
handle the color picture information

in the new camera. These camera
tubes have electrostatic focus and
electrostatic

deflection.

Because

these tubes are very small and require no deflection coils, the new
camera which uses four camera
tubes is smaller than present cameras using only three pickup tubes.
Present day color sets will receive
color with no modifications.
39
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TOUGH DOG CORNER
Difficult Service Jobs Described by Readers

Short Burns Out

High Voltage
Burns AGC Control

Three Tubes

We had an RCA CTC11 Color
chassis come in for repair. Intermit-

tently the agc control smoked as
soon as the receiver warmed up.
The chassis was removed from the

cabinet and not only was the agc
control, R-133 burned but resistor
R-146 was damaged. An ohmmeter

was placed from the 6BK4'S heat-

er to ground and there was no
short. The next time the a -c cord
was plugged in, it took about 10
minutes before the control started

to smoke. The circuit again was
checked and no short could be

Some months ago a call was
made to a customer's home to repair a Crosley 431-1 TV. The picture tube was defective and a new
one was installed. After all adjustments were made the chassis was
installed in the cabinet. The set
then developed a hum, and the picture and sound both disappeared.
The first three tubes in the series
string had burned out. The 12L6
had a cathode -to -heater short, so it
was assumed that this was the cause

of the trouble, as no other short
could be found. A cathode -to -heat-

found. The shunt regulator tube was

er short would bypass all the other

checked in a good tube tester, but
showed no short. On a hunch the
shunt regulator tube was replaced
and the chassis "fired up" again.
No smoking, everything was fine,
so the agc control and R-146 were

tubes

replaced.

The

chassis

been

has

working okay since. The 6BK4 tube
was, no doubt, leaking between the
heater and cathode when the tube
warmed up, placing excessive voltage across the agc control and R -

146.-H. L. Davidson, Ft. Dodge,
Iowa.

but

the

three

mentioned

would have several times normal
voltage across the heaters. Three
new tubes were installed and the
set was turned on. It worked fine.
One month later the customer called
and said that the set had gone dead.

A trip was made to the house and
the three tubes were again found
burned out. The 12L6 had a cathode short and so did the 12DQ6
and the 12AX4!
A new investigation was begun
under the assumption that an in-

High voltage was impressed across the agc
control when the shunt regulator in a color
set developed leakage.

termittent

grid

capacitor

in

the

12L6 circuit was shorting, overheating the tube and starting the
triple tube burnout. The capacitor
was replaced, and resistor values in

the grid circuit were checked and
found normal. The series filament
resistor value was checked and
found to be low, so a 1512, 15 w
resistor was temporarily wired in
the circuit. The 12L6 potential was
now 12.45 v.
After checking for a leak or short
from the 12L6 cathode and heater
circuits, none was even found while
jarring the chassis. A set of three
tubes was installed and the set
turned on. It worked fine again and

after waiting around for half an
hour, I left with a prayer on my lips.
About a month later, we had an Continued on page 66
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a
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by
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200 of
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1

East First St.,

Duluth 2, Minnesota.

A short in the tuner was caused by excessive solder on a feed -through capacitor
40
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New steels are

born at
Armco

Satisfied Customers Mean More Sales

More Profit...

...when you sell TV masts or towers made of Armco ZINCGRIP Steel Tubing
Your customers' confidence in you will increase
and your profits are likely to go up too when TV
masts or towers you sell are made of Armco ZINC GRIP® Tubing.

This rugged steel -strong tubing helps keep antennas aligned despite ice and wind, and its special
zinc coating resists rust for years. See for yourself

masts and towers made of Armco ZINCGRIP
Steel Tubing.
i

Armco Division, Armco Steel Corporation
1332 Curtis Street, Middletown. Ohio
Send me the names of manufacturers who make TV masts and towers of
Armco ZINCGRIP Steel Tubing.

how easy it is to sell customers on these advantages.

Name

See, too, how satisfied customers return to buy

Firm

other radio and TV products.
It will pay you to get details. Just fill in and mail
the coupon for names of manufacturers of durable

Street
City

Zone

State

ARMCO Armco Division
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for more details circle 12 on page 46
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TEST BINISTRUMENTS
for Bench and Caddy

-

Conar Oscilloscope Model 250
at $139.50 Wired, $89.50, Kit

The model 250 is an adequate in-

strument, with some of the features
found in much higher priced equip-

The scope has a

5 -in. screen

which is powered by 2400 v. Sufficient amplification is used, how-

ever, to give the scope a vertical
sensitivity of 0.23 v/in. The trace

ment.

remains clearly visible under good

The scope has a vertical frequency response which can handle color

bench lighting conditions at the
highest sweep frequencies. Direct
p -p readings of complex waveforms

service work, being only 1.5 db down

at 3.58 mc. The horizontal sweep
is extended to 500 kc so the burst
frequency is actually visible. An interesting modification is suggested

to allow the scope to accurately
check for faulty yokes, flybacks or
linearity

coils. A pulse from the

horizontal circuitry is fed to the
"Z" axis input jack and externally
connected to the vertical input jack.

A coil connected across the vertical input then is pulsed so that its
ringing frequency is displayed on
the scope. Shorted turn faults are
easily found in this manner.

are obtained with calibrated controls.

A brushed aluminum panel with
black lettering is used for excellent
legibility of the scope panel. A good
instruction manual is included with
the scope giving instructions on use

of the scope for general and TV
service work. A set of four probes
designed for the scope are also
available in a convenient roll -up

pouch at additional cost.
The oscilloscope is built by Conar Instruments Div. of the National
Radio Institute.

OHM-MILLIAMMETER
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RCA Volt -Ohm -Milliammeter,
Model WV -38A, at $43.95 Wired,

also six d -c current ranges which
have a 0.25 v insertion loss. The

$29.95, Kit - The VOM is probably one of the most -used instruments in the radio -TV shop. This

scale

is calibrated in db (-20 to

instrument should be rugged, easy

+10) which is invaluable to anyone working with audio. A single
function switch selects a -c or d -c

to read, and accurate. The RCA

operation as well as the polarity for

WV -38A qualifies on all counts.
The unit tested was well within the
±3 percent tolerance specified by
the manufacturer for the d -c scales
and within the 5 percent specified
for the a -c scales.
Eight d -c ranges and seven a -c
ranges are incorporated in the meter with 20,000Q/v d -c and 5000
0/v a -c input resistance. There are

d -c

operation.

This

eliminates

changing both leads when measuring different voltages in a chassis.
Both d -c and a -c meter functions
are calibrated for 5000 v.
A 51/4 -in. "extended view" meter,
mounted in clear plastic case, allows

good visibility and avoids lighting

problems. A vinyl case and HV
probe are also available.
ELECTRONIC TECHNICIAN

EST SET

signal into any point from the antenna terminals to the picture tube.
The set also has built-in horizontal
and vertical sections which can in-

the tester will even isolate the faulty

ject a sync signal or be used to

test set to indicate the presence of

drive the sweep tubes, transformers
or yoke. The instrument is also
capable of checking yokes and flyback transformers after they are
isolated.

Color signals can be generated
to trouble -shoot the chroma cir-

B & K Television Analyst, model
1076 at $299.59. Evidence of advancing sophistication in TV test
equipment is obvious in the model
1076. It is a complete TV set and
transmitter which can inject a video

cuitry. A rainbow pattern is generated by phase shifting the test sets
subcarrier 15,750 cps from the television sets burst frequency.
After using the Analyst a short
time the technician should be able
to isolate a receiver's faulty stage

Simplified

test cir
cuits used in the
Heath TT -1A tube
tester

in a few minutes. In many cases

component. A handy neon high
voltage indicator is supplied with the

high voltage while substituting various stages in the horizontal or high
voltage sections of the receiver.
A complete set of slides are supplied with the unit for a test pattern,
line, rainbow, dot and no informa-

tion. Other slides can be made for
"broadcasting" to a TV set for advertisement or instructional purposes. The 50 page instruction

manual supplied with the Analyst
is complete in every detail. It is a
course in itself on logical trouble
analysis in television receivers.

FPITUBE TEST

R-3
MKi.e

TO ELEMENTS UNDER
TEST
I33K

Heathkit

Tube

Tester,

Model

TT -1A Kit at $149.95 Many shops are having trouble
keeping up with the multitude of
new tube types which are appearing on the market. Tube testers
built only two years ago are now
being revised or junked. New tube
testers must be able to accommodate five and seven pin nuvistors,
compactrons, 10 and 11 pin miniaContinued on page 66
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SHOP HINTS
TIPS FOR HOME AND BENCH SERVICE
Tube Puller
Tubes in hard -to -reach places,

halted if the cardboard center used
in the roll is removed by cutting

between i-fs in car radios for example, can be pulled easily with the

it

out.

The

moisture

evidently

causes the cardboard to swell, caus-

ing the roll to pyramid outward
from the center. - Sid Elliot, West
Palm Beach, Fla.

transformer leads to the old wires
which are attached inside the chassis. Now pull the wires through the
hole in the chassis and fasten the
new transformer. The old wires can

now be disconnected at their terminals inside the chassis, and are
very helpful for putting the new
leads through. This will automatic-

Load -Check Meter

An ammeter which costs about
$3 can be a valuable test instrument for your bench work. I have
a 5 amp unit in series with the
line used for testing TV sets. The
line is fused for protection and the
meter gives me a continuous indication of the current the set is drawpuller for hard -to -get -at tubes can be
fashioned from short strips of masking tape.
Tube

aid of a short piece of masking
tape. Simply stick the tape to each

side of the tube so that a loop is
formed. Put your finger in the loop
and gently wiggle the tube loose.Clyde Pearce, Whiteville, N. C.

ing. Most important, loads can be
observed through warm-up periods
when a shorted rectifier or filter
might be detected too late to save

ally route and properly dress 'the
new leads and assure connecting
each wire to the proper terminal.Walter Savelly, Detroit, Mich.

Parts Box

When making TV repairs, a clear
plastic parts box will save time and
will keep parts together when wait -

the transformer. Also, a simple cal-

culation gives me the power consumption of the set which can be

compared to the rated power. Nicholas B. Cook, Paterson, N.
Transformer Replacement

Rubber Holds Radios

When working on transistor radios, a piece of foam rubber about
12 x 12 in. and IA in. thick can
be placed on the bench to prevent
slipping. The rubber will also pre-

When replacing power transform-

ers on some TV sets, the job can

Clear plastic box makes an excellent parts

be done easier if the following pro -

box for old TV components.

ing for a customer "go-ahead" on
replacement parts. All parts in the
box are visible allowing quick identification. Plastic shoe boxes are
about the right size and are tight

vent the radio from being scratched
if the work is being done with the

enough to prevent parts loss if tip-

radio in its case. - Wayne N. Pot-

ped over. - H. Leeper, Canton,

ter, East Canton, Ohio.

Ohio.
Tape Tips

Using tape in a tight spot is often a problem. The whole roll of
tape is too big and a piece long
enough to do the job usually picks

up enough dirt so that it won't
stick. To simplify this job, simply
roll off sufficient tape to do the
job and roll it tack on itself. This
miniature roll can then be handled

in a tight spot.
A pyramiding tape roll can be
44

SHOP HINTS WANTED!
Transformer leads are easily routed through
the chassis if new transformer leads are first
fastened to the old transformer leads.

cedure is observed: The transformer should be unmounted and pulled
out far enough to enable cutting the
leads next to the transformer. Temporarily solder the full length new

53 to 510 for acceptable items. Use
drawings to illustrate whenever necA rough sketch will do.
cessary.
Photos

are

Unacceptable

desirable.

items will be returned if accompanied
Send your
by a stamped envelope.
entries to Shop Hints
TRONIC TECHNICIAN,

1

Editor, ELECEast First St.,

Duluth 2, Minnesota.
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RCA Color-Bar/Dot/
Crosshatch Generator

RCA 5 -Inch Oscilloscope
for Color -TV

RCA Television FM
Sweep Generator

Low-cost, lightweight. porta-

A wideband scope excellent

Specifically desienad fnr

bl
al
or

le
to

RCA RF/VF!IF
Marker Adder

RCA Crystal -Calibrated

Marker Generator
Sinn irs

A

fundamental fre-

FREE LITERATURE
To receive the literature below without charge, simply circle the number on the coupon
300

COMPONENTS

phis distributors general component
listings cover 24 pages. Many hard -to find items in potentiometers, power
rheostats, switches, sockets & plugs,
capacitors and transmitting micas are

detailed. Derf Radio Co.

low band mobile units. Communications
Company, Inc.
305

I -F TRANSFORMERS

Bulletin #609 gives specifications on
two new series of miniature top -tuned i-f
transformers. Twenty-four units are out-

lined. Stancor Electronics, Inc.

A 12 -page catalog lists displays of
screw drivers and other shop tools designed for the electronics trade. Vaco
Products Co.
302

ELECTRONIC PARTS

A 94 -page electronic parts catalog includes eight sections and covers 55,000

parts. The sections are capacitors; resistors and RC networks; antennas and
antenna accessories; auto radio, antenand

Application data and design considerations for epoxy silver "solders" and

conductive epoxy paint are given in a
four -page information bulletin. The report describes a new silver cond ictive
paint and six different formulations of
"epoxy solder."

301

TOOLS

nas

309

EPDXY SOLDERS

accessories;

fuses,

switches.

lamps and controls; rectifiers, diodes and

transistors. Consumer Products Div. of
Philco Corp.
TUBE TESTERS

303

Catalog describes a line of shop and
do-it-yourself type tube testers and test
adapters. Mercury Electronics Corp.
TWO-WAY RADIOS

304

A brochure details a line of new 25
and 75 w high band and 35 and 100 w

306

ANTENNAS

powered antennas for CB,
a -m and a convertible model for both,
are described in a series of data sheets.
All three units are designed for 12 v
operation and can be mounted on most
Electric

late model cars. Tenna Mfg. Co., Inc.

Capabilities

and

specifications

on

Cerol Capacitors, are provided in this
bulletin. The capacitors are rolled ceramic

types

in

the

high

capacitance

range of paper and plastic film dielectrics but are considerably smaller in
size. Aerovox Corp.

307

INTERCOMS

A variety of intercommunication systems designed for consumer, commercial and industrial applications is de-

tailed in this catalog. Both tube and

all transistor models are included. Fan on Electronic Industries, Inc.

311

MOTORS

Standard

fractional horsepower mo-

tors, normally carried in stock, are listed in this revised six -page publication.
List prices and motor characteristics are
also included.
Corp.

Westinghouse

Electric

306

SALES AIDS

A knob hanger for local advertising
and an estimate sheet are intended to
help technicians do a better job of selling antennas. The hanger stresses the
manufacturers product and technicians'
professional
Corp.

310

CAPACITORS

services.

Channel Master

rlIT HERE

INDUCTORS

312

Five new f -m stereo multiplex induc-

tors and two new miniature i-f transformers are described in bulletin 611.

The Multiplex coils are designed for,
or can be used in constructing a multiplex adaptor. Stancor Electronics, Inc.

BRANDED!

THE BRAND NAML NW\ LuJOMEP.S KNOW AND TRUST

Winegard

7 Winegard Electronic Products to Improve TV and

FM Reception-nationally advertised month after
month after month in magazines, newspapers &TV.

ANTENNA SYSTEMS

pOPLARICS

Outtio°1

ifs

001,4 ,EcUio

WINEGARD TENNA-BOOST. Mounts on
WINEGARD ELECTRONIC POWERTRON

TV ANTENNAS-TUBE AND TRANSISTOR MODELS. World's first and most
effective electronic TV antennas. More

Winegard Powertrons have been installed than all other amplified TV antennas combined. Choose from 3 transistor or 3 tube models. Transistor mod-

els for FRINGE areas (nearest T V or
FM station some distance away). Tube
models for MIXED signal areas (locations with TV station close to set, and
other stations far away ). Both Power-

any antenna. Excellent antenna amplifier mounts on antenna, mast cr wall.
Has 19 DB gain. All AC power supply
built-in two set coupler. Next best thing
to Winegard Powertron.

WINEGARD ELECTRONIC STEREOTRON

FM ANTENNAS. For the ultimate in long

distance FM and STEREO, Stereotron
is world's most powerful FM antenna.
Comes with power supply and built-in
transistor amplifier. Guaranteed to bring
in 85% of all FM stations in a 200 mile

Model MA -30C,
534.95 list.

radius over normal terrain with rotor.

Has minimum gain of 26 DB over folded
dipole. Recommended for use where sig-

nals are from 1 to 20,000 microvolts.
GOLD ANODIZED. Model PF 8 (300 ohm)

or PF 8C (75 ohm), $64.25 list.

trona come complete with built-in amplifiers, all AC power supply. Patented an-

tennas have exclusive "Tapered T"

WINEGARD "BOOSTER -PACK" Single
Set Amplifier or Home System Amplifier.

driven elements. electro-lens director
system. Six models, GOLD ANODIZED
from $74.95 to $104.95 list. Excellent for
color or black and white.

Demonstrate right at set with unique
"convincer" switch that switches from
antenna only, to half power and full
power. See the picture improvement

WINEGARD
ELECTRON C
TURNSTILE

with the touch of a switch. Takes only a
couple of minutes to install. Has 16 DB

gain on low band and 14 DB en high
band. Transistorized, costs only 27c a
year to operate. Model AT 6X, $34.95.

FM ANTENNA

WINEGARD
"BOOSTER COUPLER"

Non -directional, has 16 DB gain, receives in all directions to 125 miles . . .
no rotor needed. Has built-in transistor
ELECTRONIC

CUT -TO -CHANNEL POWERTRON YAGIS.

Where you require the finest installation,
motels, hotels, hospitals, institutions,
deep fringe locations, there is no antenna
made that compares to Powertron cut to -channel yogis. Highest gain (28 DB),
powered by transistor amplifier peaked

for perfect results. Six (8 element) cut
channel and broad low band modelseight (12 element) cut channel and high
band models. Run up to 8 antennas from
one power supply. ALL MODELS GOLD
ANODIZED. Perfect for color or black and
white. Write for models no's. and prices.

amplifier and comes complete with power
supply. GOLD ANODIZED, built to last

Signal booster and set
coupler combined. Has

for years of service. Complete with two
300 ohm terminals on amplifier; one for

one tube, 4 sets of no -strip terminals, on off switch, antenna disconnect plug.

down -lead connection to the set and one
for connection to a Powertron antenna.
Model PF-4 (300 ohm).
$55.80 list

tuns 1-4 sets. All AC-no hot chassis.
nstalls anywhere. WBC-4X, $27.50 list.

For free technical bulletins, write today.

Winega

ANTENNA SYSTEMS
.

AUGUST 1962

.

30" 9-8 Kirkwood Street
13Jr iigton, Iowa
Oiigincoors of Gold Anodzed TV &
FM antennas-makers of the World
Fcmaul Color'Ceptor TV antenna.

for more details circle 44 on page 46
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Get in on the big, new

A Sylvania exclusive from your participating Distributor
Big news for dealers who appreciate Sylvania quality
and what it means to bigger service profits. Now you
can profit and save at the same time through the many
Distributors participating in Sylvania's big receiving
tube stamp plan.
Start saving America's most valuable stamps for the

48

things you and your family have been meaning to buy.
Get them free. Get them faster, if you're one of the
millions of families already saving S&H Green Stamps.
Select your gifts from the big new 144 -page S&H catalog that's chock-full of America's most valued merchandise. Everything from home furnishings to fabulous furs.

ELECTRONIC TECHNICIAN

Now! Get S GH Green Stamps
when you buy
Sylvania Receiving Tubes

C

lerica's Most Valeable Stamps

a
SHE SPERRY AND HUTCHINSON COMPANY

ESTABLISHED 1896

Select S&H Gifts from this big
new catalog-available
f-om participating
Sylvania Distributors.

SYLVANIA
.bui-s,iiiii-LOFTELEPHONEsELECTRON/CSI:4"V
AUGUST 1962
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NEW PRODUCTS
It

FOR MORE INFORMATION CIRCLE PRODUCT NUMBERS ON PAGE 46

humorous style, the film is both entertaining and educational. Available without charge to distributors and service

200
Rapid cleaning of both blank and recorded tapes is accomplished by the
TAPE CLEANER

dealer

model E magnetic -tape cleaner. The unit

groups.

Finney

Co.

CRANK -UP TOWER
206
I he No. 6 Tower is now available as

by a 250 w dual heat transformer, that

a "crank -up" type in heights from 18
to 54 ft. A winch and cable is used to
lift the various sections upward with
ease and safety. The tower, available
in heights of 18, 26, 37 and 54 ft, is

heat temperatures, the "Mark V" Triton

completely hot dipped galvanized. Rohn
Mfg. Co.

handle controls all three basic soldering
operations: grip, heat and hold. Powered

permits either high or low controlled
Tool is furnished with removable tapered

Carbon Tips. Triton Mfg. Co.
removes lint, dirt, loose u itle, or M Oar

particles from both sides of the tape.
The cleaning process is entirely dry, requiring no hazardous solvents, and it

does not affect the data stored on the
tape. In addition to tape cleaning, this
unit functions as a tape rewinder. Dimensions 19x14x8 in. and can be rack
mounted or used as a portable table

204
VARIABLE TRANSFORMERS
A heavy-duty type Power stat provides
greater flexibility in application, connection, installation, ordering and inspection.

NOISE SUPRESSOR
207
Automatic noise suppression circuitry
for tube -type two-way mobile radios and
base

(25-50

stations operating on low band
mc) frequencies has been an-

nounced. Known as "Extender" Operation, the circuitry blanks out vehicle
ignition

noise

interference to increase

useable communication range and improve message clarity in heavily congested traffic areas. The circuitry eliminates ignition noise interference caused
by the radio -equipped vehicle and all
other vehicles in the same area. Designed to operate with "T -Power" radio
and "Twin -V" radio lines and all base

model. Cybetronics, Inc.
201
Especially designed for heavy-duty industrial use, Model 551, is said to standup under extreme conditions. Can be

DYNAMIC MICROPHONES

The I156D-1256D series are available
as single units or as standard ganged assemblies up to nine units parallel, either
manually -operated or motor -driven. As
many as twenty-seven units can be
ganged and mechanically interlocked for
requirements up to 244 kva. Available

shifted to high or low impedance, the
choice being made by simply changing
one wire on terminal strip inside microphone. Has a shielded transformer for
very low hum pickup and high signal -to -

hum ratio. The Astatic Corp.
POWER SUPPLIES
Factory wired d -c

202
power

supplies,

EC -1 and EC -2, are designed as portable 5 amp units. Specifications for the
EC -2 include: d -c output, 0-16 v, ripple,
less than 0.5% at 5 amp, regulation,
1.8 v/amp (no-load to F. L.) and a
weight of 9 lb. The EC -1 features a
12 v output, 1.4 v/amp regulation and a
weight of 10 lb. EC -2 $39.95, EC -1
$29.95. Electro Products Labs, Inc.

for 120, 240 or 480 v, single and three
phase service with current ratings up to
405 amp. The Superior Electric Co.

stations operating on low band chan-

205
EDUCATIONAL FILM
A 25 minute color sound film, titled
"The Finco Horn of Plenty," is designed

208
SEMICONDUCTORS
Thirteen new types of semiconductors
serve as the basis of a complete line of
"universal" entertainment replacement

to be of assistance to the service dealer
by pointing out various ways to increase

TV antenna

sales.

Done in

a

semi-

nels.

Motorola Inc., Communications

Div.

parts. Heading the new product group
are eight universal replacement transis-

tors which reportedly can be used in
lieu of at least 700 known domestic and
foreign types originally installed in radios and other entertainment equipment.
Numbered GE -1 through GE -8, these

transistors include four PNP and four
NPN types. They are designed for service as mixer -oscillator converters, and as
a -f,

high -power a -f,

and i-f amplifiers.

Also available are power rectifier, type

GE -504, with a 45 amp surge rating
203
This plier action soldering tool grips

SOLDER TOOL

the pieces to be soldered. Pressing the
50

which needs no surge limiting resistor,
four crystal diode types. These

and

types, 1N34AS, 1N60, 1N824 and 1N295,
ELECTRONIC TECHNICIAN

Old

New

Now, RCAVICTOR takes the tangle
out of TV's toughest circuitry
tThe advantages of the new
RCA Security Sealed Chroma

Circuits are plain to see. The

simple fact that they're Precision

Crafted Security Sealed boards
tells you most of the good news
.
. clean; easy to get at; "roadmap" tracking, and just generally a cinch compared to their
.

old, hand -wired counterparts.

This newly developed RCA
chroma board sets many more
benchmarks. For example, the
color bandpass amplifier circuit

operates near Class "A," provid-

This circuit is very stable, and

chroma signals. Color video am-

tube change has almost no effect
on performance of matrixing.

coupled to reduce drift in color
temperature set-up.
The chroma circuit also features two new multi -grid pen-

Security Sealed Chroma Circuit
board is part of RCA's continu-

ing linear amplification of

plifier outputs are 100% DC

tode color demodulators to
improve color with better matrixing. No "short cuts"-this is

full -function circuitry...demodulators plus amplifiers for extra

color brilliance and stability!

Vsk
AUGUST 1962

The new Precision Crafted
ing program for faster, easier

servicing of today's fastest -grow-

ing home entertainment me-

dium ... Color TV.
See Walt Disney's "Wonderful
World of Color" Sunday's, N BC-

TV Network.

The Most Truster,' Name in Television
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TESTS PROVE POLYCAP CASE

PRODUCT

NEWS

AND SPECIAL END SEAL ON

FROM

AEROVOX BI -ELECTRIC MYLAR

PAPER BYPASS CAPACITORS ELIMINATE

CRACKING AND CHIPPING PROBLEMS
Aerovox 81 -Electric capacitors are packaged in

handy see-thru plastic bags for your convenience
... sealed for your protection.

will serve as replacements for 98%
of the wide variety of crystal diode types
now used in entertainment equipment,
according to the manufacturer. General
Electric Co.

209
CB TRANSCEIVER
A 12 -channel CB transceiver, the Hall-

mark 2-12, has a frequency range of
26.965 mc to 27.255 mc. It features
Why take chances with the cracking and

chipping problems common with conventional dipped capacitors. After all,
your profits and your reputation are at
stake with every set you service- protect both by replacing with only genuine
Aerovox BiElectric Mylar' Paper Bypass
Capacitors! You see, actual tests prove

This photo of an actual test shows the extensive
damage to a dipped capacitor when tied to an
Aerovox unit and the two were pulled apart. Note
the full protection of the Aerovox Polycap case
and spec al end seal.

that the uniform, protective Polycap case
from end -to -end, and the special process -

useable sensitivity to better than 0.3 my.

controlled end seals, eliminate your
cracking and chipping troubles. No

is said adjacent channel rejection is
better than 30 db with r -f output over
It

wasted time...no expensive call-backs,
as service technicians everywhere know
from experience.

3 w. Provides 12 crystal controlled channels. push -to -talk operation, illuminated
"S" meter. and sensitive, adjustable
squelch. Has a dual power supply,

vac or

12

Texas Research and

Electronic Corp.

Alt.autur

.:l10141,

115 vdc.

r-k.ii.41,44°

ULTRASONIC CLEANING

210

A standard line of ultrasonic cleaning systems provides a selection of 10
generators and 16 transducerized cleaning

Free technical data
Ask your Aerovox Distributor for a free copy

of Bulletin NH -118.
Look for this famous Bi-Electric stand at your distributor's store ... headquarters for the complete
line of top-quality Aerovox capacitors. resistors
and kits.

And be sure to specify

"Aerovox only" every
time you order.

'Registered DuPont trademark

REMEMBER-it pays to use Aerovox!

EROVOX

tanks featuring automatic control. These

AEROVOX
CORPORATION
NEW BEDFORD, MASS.
DISTRIBUTOR DIVISION

systems which range from 90 to 1000
w with tank capacities up to 45 gal.

Technical Leadership - Manufacturing Excellence

and 20 kc in cleaning solutions. Sonic

.

generate ultrasonic

frequencies

of 40

Systems. Inc.

for more details circle 10 on page 46
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Again /B K/Makes Servicing
Easier... More Profitable!

NEW!
IN
Model 625

TUBE

DYNA-TESTER

TESTER

VOM

CRT

Unique new B&K design now simplifies serv-

VOM SECTION provides the 7 most -used
ranges for convenient TV testing:
3 DC Ranges: 0-10, 100, 1000 volts
3 AC Ranges: 0-10, 100, 1000 volts
1 Resistance Range: 3 k center scale

LT TUBE TESTER SECTION is fast and accurate.
Tests the newest tube types as well as all of the
old commonly used tubes in TV and radio sets.
Tests the Nuvistors and Novara, the new 10 pin tubes and 12 -pin Compactrons. Tests voltage

CRT SECTION spots picture tube trouble
and corrects it in a few minutes right in the

icing in the home or in the shop. Combines
Tube Tester, Volt-Ohm-Milliammeter, and
Cathode Rejuvenator Tester in one compact,
professional quality instrument-at low cost!

regulators, thyratrons, auto radio hybrid tubes,
European hi-fi tubes, and most industrial types.
Checks for all shorts, grid emission, leakage and
gas. Provides adjustable grid emission check with
exceptional sensitivity to over 100 megohms. Checks

each section of multi -section tubes separately.
Checks tube quality and capability of cathode
emission under current loads simulating actual
operating conditions.

home, without removing tube from set. Tests
and rejuvenates picture tubes at correct filament voltage from 1 to 50 volts. Checks for leakage, shorts, and emission. Removes inter -element
shorts and leakage. Restores emission and brightness. (Checks and repairs color picture tubes with
B&K Accessory C40 Adapter.)

Model 625 Dyna-Tester complete in handsome,
lightweight, leatherette -covered carry -case.
Size: 1134" x 15" x 4W.
Net, $13995
See your B& K Distributor, or Write for Catalog AP20-7"

Trait -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere

360 Transistor
Radio Analyst

Moc.,

Model 360 V 0 Matic
Automatic VOM

See Your B&K Distributor
or Write for Catalog AP2O-T

Model 375 Dynamatic
Automatic VTVM

BI

Model 1076
Television Analyst

Model 440 CRT
Rejuvenator Tester

B a IC MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL.
Canada: Atlas Radio Ccrp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters 277 Broadway, New York 7, U.S.A.

for more cktails circle 16 on page 46
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E
G -E

reporter, Roland Kempton discovers

a new definition for
Service -Designee' capacitors

--4r40;0401.^00,kier

"'

"Gas Savers". . .
that's what John Crocker calls G -E
SER VICE -DESIGNED capacitors, because he can

fill 70% of his replacement needs with just 20 types
Here's how John Crocker, owner of CROCKER
TELEVISION AND RADIO SERVICE, Fort
Wayne, Ind., figures the day-to-day advantages of

It pays to stock G -E Service -Designed capacitors.

G -E Service -Designed capacitors:

Get all of the facts, including the most complete
capacitor catalog and replacement guide ever pub-

"In these days of watching each leak in overhead,
we have calculated that G -E Service -Designed capac-

itors save us gas and time whenever we can just
reach over to the rack and pull out the capacitor
for the job. We call them gas savers. Our edge -of town location means one hour of a man's time, plus
the wear and tear on equipment, whenever we have
to rush to the distributor for an exact replacement.
Over a period of months this can run into a lot of
unnecessary expense."

Save gas. Save time. Reduce costs and inventory
requirements. Speed customer service.

lished, from your G -E capacitor distributor. Ask for
ETR-2600, or write to: General Electric Company,
Distributor Sales, Electronic Components Division,
Room 1754, Owensboro, Kentucky.
73oress- /s Our Most Important Product

.

54

ELECTRIC

GENERAL
.

for more details circle 27 on page 46
ELECTRONIC TECHNICIAN

-40
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stereo 7" is omnidirectional, horizontally
polarized and unaffected by guy wires.
Designed for stereo multiplex reception,
the unit may be mounted indoors, as well

455j

ELECTRONICS

as outdoors. The antenna is 30 x 22 x
51/2 in. deep and comes complete with
all hardware for mounting. B&K Mfg.
TV CAMERA

A low

cost

211
transistor camera,

Co.

the

TC-1, has been developed for closedcircuit TV systems. The camera re-

SOLENOIDS

214

A solenoid designed to eliminate a -c
hum, employs a trim -tab that enables
the user to adjust the unit for minimum
hum at time of installation. Field adjustments, if necessary, can be made in
seconds with a screwdriver. Production
is presently limited to a few sizes, but

John Crocker says:
"Nis New G -E Plastic
Tool Case Holds
Everything You
Need for Service Calls"

portedly can be operated as easily as a
home movie camera, and requires no
special training. Lens opening and focus
are the only functions to be controlled.
$850. Blonder -Tongue Laboratories. Inc.

will shortly he increased to include a
SOLDERING IRON HOLDER

212

Model H-200 soldering iron
holder reportedly meets industry's safety
The

requirements for a holder which does

wide range of sizes and styles. Anderson Controls, Inc.

This original G -E Service Aid is
big enough to tote the tools you
need on service calls. Put your
tools in this case and gain space

VARIAC
215
The latest addition to the Variac line
is a cased 5 -amp unit with a meter to
output voltage. The Type
W5WT3VM incorporates all the standard
Variac features: pat en t e d Duratrak
brush -track coating to prevent oxidation,
rugged construction, ability to withstand
short-term overloads up to 1000%, and
protective thermal trip device. Operates
from 120 v, 50-60 cps, providing output
indicate

not allow the soldering iron to build up
high idle temperature which tends to
shorten both the tip and element life.
This unit is adjustable to various iron
Features include

for many more tubes in your tube
case. Large bottom compartment
measures 1514" x 734" x 4" deep.
Two compartmented, self -open-

ing trays are cantilevered to put
all tools right at your finger tips.

voltage continuously adjustable from 0
to 140 v, at 5 amp max. The meter indicates output voltage ± 3% of full

This durable two-color case is
made of high -impact polystyrene.

Won't warp. Resists grease, oil,

salt water-even battery acid.

Top cover overlaps to shed water.
Over-all size: 1534" x 8" x 8%".

"Sta-tinned"
solder cup which keeps the iron tip
sizes.

a

Weight: 3 lb. 11 oz. Dealer list

immersed in solder when not in use.
Base is 41/2 in.
in. SI 95 each.

dia and height

price: $6.95. Ask your G -E electronics distributor for ETR-3280
or mail coupon to Chicago warehouse address shown.

is 51/2

Macdonald & Co.

F -M ANTENNA
213
A 7 -element t-rn antenna, the "Mark

A O, A.loot /7o,,,tne 73ockol

scale.

With the output control

GENERAL Mi
set

at

ELECTRIC

General Electric Company, Dept. 1754
3803 N. Milwaukee Ave., Chicago 4, III.

line. the meter monitors input voltage.

$54.00. General Radio Co.

Please ship prepaid:
_

TAB ADJUSTER
216
Quick twisting of tabs on electrolytic
capacitors is permitted with a new service
aid.

quired amount plus any soles or use tax applicable
in my area.

Called "Capacitor Tab Adjuster."

it is claimed the tool saves time in the

Nome

shop and on service calls, and is easier
to use than pliers. The adjuster looks
like a screw driver but has a slotted end

Address

City
.

AUGUST 1962

ETR-3280 Plastic Tool Case, 56.95 each.

My check or money order is enclosed for the re-

.

.

Zone

State

for more details circle. 28 on page 46
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Now in
breakproof
plastic

utility case!
instead of a blade. The slot fits over the
Case can be used for
carrying or storing tools,

parts and equipment-or as
a lunch box. Made of
rugged polypropylene with
self -hinge that won't rust.

Weller adds greater value to the Heavy Duty Soldering Kit with
a new utility case of miracle plastic that won't break. Kit features
the Weller 275 -watt Soldering Gun used by electronic service technicians the world over. Instant heat. Twin spot -lights. Long life, long
reach tip-made of copper for superior heat transfer
and iron plated for long life. Also included in this $
kit are smoothing tip, cutting tip, tip interchange
wrench and supply of solder. Model 8250AK.

95
t

Weller HI -Speed Sabre Saw

capacitor mounting tabs and a quick

twist facilitates removing and installing
can -type capacitors. General Electric

Co.

217
An all purpose picture -tube tester and
rejuvenator, model Cr-60, has been engineered to test all black and white, and
TESTER -REJUVENATOR

color picture tubes. Utilizes beam current test which checks all tubes for proportionate screen brightness by qualitative measurement of the electron beam.
$64.95. Precision Apparatus Co., Inc.
218
A transistorized intercom system in
kit form is completely portable and has
WIRELESS INTERCOM

no cables or wires to install. The two station system operates by simply plugging into any a -c outlet or d -c power
source. Any number of additional stations may he added. Each station is a
"master." employing a large press -to talk button which can be locked in the
"on" position. No "on -off" switch is
provided since each station draws no

For smooth, super -fast cutting of all kinds

on speaker and record player mounting
boards, cabinets, walls, etc. Makes its
own starting hole for inside cuts. Never
splinters or tears wood. Heavy

duty, 4.8 amps. Model 88.

$22"list

On sale at your
Electronic Parts Distributor

EASTON, PA.
WELLER ELECTRIC CORP.
... for more details circle 43 on page 46
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yi the time!

And it and Ax it in

EASILY SOLVES "TOUGH DOGS"... INTERMITTENTS ... ANY TV TROUBLE

MODEL

1076

TELEVISION
BLACK & WHITE AND COLOR

ANALY

Just As Easy to Use As a VOM!
By Easy Point -to -Point Signal Injection, You see the Trouble

on the TV Screen and Correct it-Twice as Fast and Easy!
Simplified technique stops lost hours never recovered on

"tough dogs", intermittents, and general TV trouble-

SIMPLIFIES COLOR TV SERVICING, TOO
Enables you to troubleshoot and
signal trace color circuits in color
TV sets, or facilitate installation.

a

shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
... service more TV sets in less time ... satisfy more customers ... and make more money.
With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV trouble in any

Generates white dot, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.

stage throughout the video, audio, r.f., it., sync and sweep sections

Generates full color rainbow display and color bar pattern to test
color sync circuits, check range

of black & white and color television sets-including intermit tents. No external scope or waveform interpretation is needed.
Checks any and all circuits-solves any performance problem.
Gives you today's most valuable instrument in TV servicing-

of hue control, align color demodulators. Demonstrates to

proved by thousands of professional servicemen everywhere.
Available on Budget Terms. As low as $30.00 down.

?net, $29995

customers correct color values,

Time -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere

Model 960 Transistor
Radio Analyst

Model 360 V 0 Matic
Automatic VOM

Your B&K Distributor
or Write for Catalog Al- 20-T
See

Model 375 Dyna mat c
Automatic VTVM

Model 440 CRT
Model 700 Dyna-Quik
Rejuvenator Tester
-ube Tester

B & K MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL.
Canada: Alias Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
.
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NEW PRODUCTS

MAKE THE SOUND SYSTEMS YOU INSTALL
A TESTIMONIAL TO YOUR SERVICE
more power than an electric clock-a

like it. Gets in touch with the man who it,

of 4 v. Decorator -styled
moulded plastic cases 3 by 814 by 53/4
in., are available in Eggshell White and
Oxford Gray. Basic system kit (2 units),

stalled it. This happens -a dozen times easil

$45.90.

maximum
How does the word get around about sound.
someone listens to a friend's system. wants nne

- with each quality sound system you put in.
Remember that no component has more to do
with the final result than the loudspeaker sys-

JBL LE -14C COMPOSITE
Two-way
divided network system

tem. That's why it's smart to use the best - TRANSDUCER
JBL. JBL units are more than just loudspeakers, they are precision transducers. painstakingly manufactured to meet tolerances usually
reserved for scientific laboratory instruments.
And they are backed by an unlimited warranty.
Write for your free copy of the
complete JBL catalog. You will find
so complete a selection that big
system or small. simple or elaborate
you can supply the very best loudspeakers. Stick to JBL and the systems

you install will continually build sales
for your service. If you run into a
knotty problem, submit it to the JBL
Professional Customer Service
Department. You'll get a prompt,
positive answer.

with 14" low frequency
cone and 1%" high frequency speaker concentrically mounted, separate
crossover network. Install in
wall, infinite baffle, or port loaded acoustical enclosure.

.

kits,

$22.95.

f -m multiplex, an

f -m

tuner, an a -m tuner and a master control

30 w stereo amplifier. Special features
include a nuvistor r -f amplifier tuner and
and a temperature -sensitive line current
limiting resistor. All components reportedly are operated well within their maximum ratings. Radio Corp. of America.

precision
transducers

for more details circle 29 on page 46
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station

219
MULTIPLEX RECEIVER
A complete high-fidelity f -m multiplex
stereo/ a -m receiver -amplifier features
new multiplex demodulation system. The

MX -7 includes

Build your
reputation
with JBL

PRODUCTS OF JAMES B. LANSING SOUND.1Nr., ARE MARKETED BY JRI. INTERNATIONAL, L.A. 39. CALIF.
.

Single

Allied Radio Corp.

PIN STRAIGHTENER

220

A pin straightener for five kinds of
receiving tubes, consists of a flat disc
of hard plastic

1/4

x 21/2 in. It contains

For your custom stereo installations

GO

straightening -hole configurations for 7-,
9- and 10 -pin miniature tubes, large circle 9 -pin tubes, and 12 -pin compactrons. Bright orange in color, it is
easily spotted on the workbench or in the
tool case. Technicians who prefer to
mount the straightener permanently can
do so with the two screws supplied with
the device. $0.60. General Electric Co.

goo .-9 off

I

--.11111101111111=1,1**H-

THE FISHER 800-B
Three of the world's finest components on one chassis
1 AM -FM -Stereo Multiplex Tuner: separate tuning indicators for FM and AM;
exclusive Fisher STEREO BEAM automatically shows whether an FM station is broad-

USE THIS COUPON FOR DETAILED INFORMATION

Fisher Radio Corporation
21-24 44th Drive, Long Island City I, N.
Please rush the following FREE literature:
Complete specifications on the Fisher 800-B

casting in stereo.

2 High -Power Stereo Amplifier: 65 watts
music power; special center -channel
output connection for third speaker.

221
MICROPHONES
I he r 513H Dynamic Microphone is
easily disassembled for field repair and
is shielded

against pick-up from stray

Receiver.

The 1962 Fisher Handbook, a 40 -page illustrated reference guide and component catalogue for custom stereo installations.

3 Master Audio Control -Preamplifier:

complete, easy -to -use control system
assures total flexibility; provisions for every
type of input.
Price $429.50*
Walnut or Mahogany cabinet 524.95;
prices slightly higher in the Far West

Name
Address

Zone

City

State

t

a.
.
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4 good reasons why...

0

0

0

0

SON my.
RESEARCH MAKES THE DIFFERENCE

Is the Easiest TV to service
The remarkable SONY 8-301W TV is a serviceman's dream. Unlike
ordinary sets, SONY TV is a pleasure to work on. An ordinary screwdriver lets you open the cabinet
and expose the complete chassis.
Standard trouble -shooting procedure isolates the defective component

®. Snap out the circuit board, one of 3 on which nearly all SONY
parts and transistors are mounted ® and send it off to SONY ®
That's all there is to it. Within a surprisingly short time, the board,
with the defective component replaced, will be returned, and the set
will be as good as new. Cost? Low enough to return you a full profit
and keep a customer satisfied.

SONY CORP. OF AMERICA
514 Broadway, New York 12, N. Y.
Regional Offices
Central: 4959 W. Belmont Ave., Chicago 41, III.

Western 627 South Towne Ave., Los Angeles 21, Calif

Sony Corp. of America, Dept. 7 514 Broadway. New York 14. N. Y.
'

Gentlemen:

am interested in the SONY portable television. Please rush
full details.
I

STORE NAME
TITLE

NAME
ADDRESS

CITY

ZONE
.
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.
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NEW PRODUCTS

RFOR "DOCTORS OF
SERVICING"

fields.

The high impedance, high out-

put unit can be mounted either horizontally or vertically. Made of high impact lightweight plastic. Astatic Corp.

WANTED

Ronald Willis Terrentine is being

sought by the Federal Bureau of
Investigation for "unlawful flight

on emergency

calls,,,
Be sure to spray Shield on electrical contacts and switches. A few
squirts of this trouble-shooter extraor-

dinary before servicing cleans the set clean-

c(E.4

er, lubricates it better-often cleans up the
trouble at once. A "shot" after servicing
provides sure -shot protection that lasts.

ti

.nc,

°N;40

,'e4 rts

Silicone Base means Total Cleaning Power.
Write for handy guidebook to better cleaning. Channel Master Corp., Ellenville, N.Y.

Atlas Sound products, built to quality standards and backed by
over 25 years of "know-how", are insurance for your reputation.
Your Atlas Distributor can supply you with a complete line of

his apprehension because of his escape. Since he was carrying a loaded .45 caliber automatic at the

C 1962 CMC

the all -year-round commercial sound trade and do
away with seasonal repair work slumps! This steady -profit
Get into

business-sales, installation and service- is available right
in

bowling alleys ... outdoors, athletic fields, swimming
WAYS 70 offices,
pools, etc.... all are prospects for you.

MOMS

George

your own neighborhood! Factories, restaurants, schools,

FREE! 7" extension tube with every
can! Reach everything easy!
for more details circle 19 on page 45

1:1771171

alias

Collins, Melvin Collins, Ronald W. Terrentine,
Ronald Terrentine, Roland Terrentine,

to avoid confinement for the crime
of armed robbery." While an inmate
of the Ohio State Penitentiary, Terrentine took courses in electronics
and may be employed as a radio or
television repairman.
On July 29, 1955, he escaped
from the London Prison Farm, London, Ohio, where he was serving a
10 to 25 year sentence for armed
robbery. On September 20, 1955,

The Professional
Service Man's
Cleaner

SOrith

RONALD WILLIS TERRENTINE,

performance -proven job -rated equipment: speakers, mike stands

and related accessories for a professional sound installation.

a Federal warrant was issued for

time he was arrested for armed
robbery, he should be considered
armed and dangerous.

Terrentine is a Negro American
and was born on June 16, 1923, at
Cleveland, Ohio. He has also indicated his date and place of birth
as June 16, 1921, Cleveland, Ohio.
He is 5'81/2" tall, weighs approximately 170 pounds, has black and
kinky hair, brown eyes, a medium
build and brown complexion. He
has scars on his right thigh, left side

of upper lip, center of back and
back of right shoulder. He also has a
bump on his right shoulder and two

dog bite scars on his right leg, and
might possibly wear glasses.

Should you learn of this

Write for latest catalog and names of Atlas Distributors.

ATLAS SOUND DIVISION
American Trading and Production Corporation
1419-51 39th Street, Brooklyn 18, New York
In Canada: Atlas Radio Corporation, Toronto
.

60

.

fugi-

tive's whereabouts please notify the
nearest FBI office immediately. The

FBI's telephone number appears
on the first page of all local telephone directories.
.
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REPS AND
DISTRIBUTORS

Lesa of America Corp. announces the

New Business Opportunity
For Independent Servicemen

appointment of representatives to sell

its complete line of phonographic materials. The new reps are: Jack Geartner Co., Miami Beach, Fla.; Heaton &
Keyser, Inc., Redwood City, Calif.; Sam

Little Co., East Point, Ga.; August J.

Nelson Co., Ellicott City, Md.; Prihhle
& Associates, Dallas, Tex.; Waxman
Currant Sales, Buffalo, N. Y. and Martin
Weinberg Associates, Philadelphia, Pa.

Olympic Radio & Television Sales
Corp., establishes a Special Radio Sales
Div. to expand distribution of radio and
portable phonographs. The new division
is established in response to growing
activities of stamp plans and other special dual distribution outlets.

Mr. A. D. Mayo
Orlando, Florida

Mr. J. Blumenthal
Detroit, Michigan

Mr. A. Smeland
Camden, New Jersey

Electronic Industry Show Corp. reveals that the Electronic Parts Distribu-

tors Show will continue in its present
tradition. A report prepared by Professional Research Associates, Inc., indicates
that the needs of both manufacturers and
distributors can be served best by holding

only one annual distributor show.
The m.mth of May is the preferred
time and a central location appears to

Mr. H. Seiden
Albany, New York

best serve industry needs.
Sprague Products Co., the wholly owned electronic distributors' supply sub-

sidiary of the Sprague Electric Co., appoints Arthur Lassers as sales manager.
Mr. Lassers will be responsible for the
sale of capacitors, transistors, resistors,
transformers and other electronic components through a network of over 1000
replacement

and

industrial

parts distributors in the U. S.

electronic

Ortho Industries Inc., Paterson, N. J..;
announces the appointment of Leonard
D. Allen, Inc., Syracuse, N. Y., as sales
rep covering New York State, exclusive
of the metropolitan area. Allen, who
also maintains offices in Buffalo and
Vestal, will handle the entire Ortho line
of products including filters, transformers, rectifiers and power supplies.

Sylvania Home Electronics Corp. appoints John R. Willey, manager of distribution for commercial products. Mr.
Willey will be responsible for distribution

of the company's closed circuit TV systems, and other commercial electronic
products. He will also coordinate the
Sylvania hospital television leasing plan

with American Hospital Supply Corp.
Alpha Wire appoints August J. Nelson
Co. as representative covering Maryland

and the District of Columbia. Mr. Nelson was formerly associated with Be-

Mr. M. Goldweber
Cleveland, Ohio

Mr. J. Errico
Trenton, New Jersey

Join These Former Servicemen
Who Now Own Successful

Lafayette Associate Stores
You can join these and the other 28 men who now know the true independence and security

that comes from owning your own business. As a franchised Lafayette Radio Electronics
Associate, you benefit from more than 40 years experience selling hi-fi components, citizen

band radios, recorders, science and electronics kits, tools, hobby supplies, TV repair
equipment and all the other things that make this the fastest -growing industry in the
country. You'll have your own exclusive marketing area and the same guidance and
advertising support that has helped many men such as you (some with little or no business
experience) become successful business leaders. If you have a basic knowledge of radio,
television or electronics, and you're willing to invest from $10,000 to $30,000 to get the

things you've always wanted out of life, mail the coupon today for further information.

Lafayette Radio Electronics Corporation
111 Jericho Turnpike, Syosset, L. I., New York

ET 871

Mr. Robert Laub
Please send me full information on how I can own my own profitable business.
I understand there is no obligation.

Esco Sales of New York who represented
Alpha in this territory for several years.

NAME_ __

Be-Esco has recently announced their
withdrawal from this area and as a result Mr. Nelson has formed his own in-

ADDRESS

dependent sales organization covering

CITY

ZONE

SLATE

-J

this same market.

.
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ASSOCIATION NEWS
PLUG-IN TYPE
PORTABLE

INVERTERS'
A.C. Household Electricity MODELS
Anywhere
own

ear,

.

.

6.RMF (6 volts) 60 to 80

In your
or plane

.

boat

with WSUN-TV. This is an initial joint

$33.00

public relations effort in the locality.

PRICE

Record Players
Dictating Machines
Small Radios
Electric Shavers
Heating Pads, etc.

TSDA, St. Petersburg, is preparing
for a half hour program "Good TV
Service Costs Money," in cooperation

watts. Shipping weight 12
lbs. DEALER NET

Operates Standard A.G.

Florida

12TRME (12 volts) 90 to

125 watts. Shipping weight
12 lbs. DEALER NET

PRICE.....

$33.00

Designed for testing D.C.
Electrical Apparatus on Reg
ular A.C. Lines-Equipped
with Full -Wave Dry Disc noiseless. interference.free
operation and extreme long
life and reliability.
MAY ALSO BE USED AS A BATTERY CHARGER

for the resignation was a general dissatisfaction with the manner in which

"A" Battery

ELIMINATOR
For Demonstrating and
Testing Auto Radios-

TRANSISTOR or VIBRATOR
OPERATED!

Type Rectifier, assuring

MODEL 610C-ELIF . .. 6 volts at 10 amps. or 12 volts

at 6 amps. Shipping weight 22 lbs.

$49.95
MODEL 620C-ELIT ... 6 volts at 20 amps. or 12 volts at
10 amps. Shipping weight 33 lbs.
DEALER NET PRICE
$66.95
DEALER NET PRICE

.

.

.

.

.

.

NATESA is being operated and the lack
of worthwhile accomplishments on a national basis.
IESA, Indianapolis, reports that large
northern Indiana. IESA says the systems

are not needed in this area and that
ry antenna installers and technicians

By every test ATR Auto Radio Vibrators are best!
.

.

. and feature Ceramic

Stack Spacers, Instant Starting, Large Oversized Tungsten

Contacts, Perforated Reed,
plus Highest Precision Con

struction and Workmanship and
Quiet Operation}

There Is an ATR VIBRATOR for
every make of earl
Ask your distributor for ATR's Low Priced type 1400.
6 volt 4 -prong Vibrator; and 1843, 12 volt 3 -prong; or

1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST!
UNIVERSAL

will be driven out of business. Although
the cable companies say they do no
service work, interviews with customers
and technicians in Illinois, where the

system has been in effect for about a

ear, indicate this is contrary to the
facts.

KARADIO
MODEL 600 SERIES
Easily installed in -dash or
under -dash. Amplifier power -supply chassis may be

separated from tuner chassis

for installation flexibility and easy servicing. Utilizes 6.

rube super heterodyne circuit (2 dual-purpose tubes) with
8 -tube performance . . . pulls in those distant stations
with good tune and volume. Supplied with separate 5"
x 7" speaker which is installed in original automobile
speaker compartment for high fidelity performance. Neu.
tral gray -ten baked enamel finish. Over-all size 4" deep
x 61/2" wide x 2" high. Tuner Chassis; with Amplifier
Chassis, 21/2" deep x 61/2" wide x 37/e" high. Shipping

weight 7 lbs. WILL OUTPERFORM MOST SETS!
Model 612-12 volt Dealer Net Price
Modal 606- 6 volt Dealer Net Price
Mounting° under Cab

CIRCUITRY

non-members was reported. The clinic
was held for the purpose of laying the
foundation for more advanced future
clinics on color servicing.
Ohio
I
SA, Columbus, announces that
their state organization has withdrawn

are given at this time.

Excellent Tone,
Volume, and Sensitivity!
Compact, yet powerful. Fits
all trucks, station wagons.
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten

no upright. Yoke -type bracket lets you tilt radio to

angle.
Extra.sensitive radio has 6 tubes (2 double -purpose).
any

over -size Alnico 5 PM speaker for lull, rich tone. Big,
easy -to -read illuminated dial. Fingertip tuning control.

Volume and tone controls. 33 -in. stainless steel antenna.
Neutral grey -tan enameled metal cabinet. 7 x 6)/a x 4 in.
high over-all. Shipping weight 101/2 lbs.
Model TR-1279-12 A for 12V Dealer Net Price $41.94
Model TR-1279- 6A for 6V Dealer Net Price $41.94
SEE YOUR ELECTRONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE...

ATR ELECTRONICS, INC.

ormerly American Television & Radio Co
Ouatity Products Since 1931

ST. PAUL I, MINNESOTA-U.S.A
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color course for local technicians.
\ large turnout of both members and

membership from NATESA. No details

KARADIO

.

I ISA, Buffalo, conducted a success-

ful

131 96

TRUCK

I

New York

S3I 96

NO PRINTED

who

Pennsylvania
ESDA, Pittsburgh, has called for a
hearing on
their expulsion
from
NATESA. It was reported that Mr.
Moch, NATESA executive director,

would not comment until he reviews a
copy of the charges.
TESA. Pittsburgh, "rendered a complete vote of confidence" in NATESA
by unanimously voting for membership
in the national organization. TESA will
he filling the spot left by ESDA when
their
relations
NATESA

were

severed

by

supporting

belittled

TV

technicians

in

a

crowded court room. A full report was
published in the May issue of ELECTECHNICIAN

Magazine.

NEWS

IIMMINUM114

OF THE INDUSTRY

.

affiliation with NATESA. Reasons given

Co.,

TSA's stand against the city magistrate

.

cable TV companies are fighting for
the right to install cable TV systems in

AUTO -RADIO

Sprague Products

of

TRONIC

Indiana
FESA, Fort Wayne, reports their resignation from NATESA. In a letter to
executive director Frank Moch, FESA
said "
we feel the only solution
to the discord in NATESA is for Frank
Moch to resign as executive director of
NATESA.
There is only one alternative for FESA. That is to resign."
IESA, Elkhart, has also severed its

.

*Additional Models Available

TSA, Philadelphia, received a letter
from Arthur H. Lassers, sales manager

Electronic Chemical Corp. appoints
David Schneider as general manager.
The firm produces a "No -Noise" line

which includes a Volume Control and
Contact Restorer.

Raytheon Co. announces that its Uni-

receiving and picture tubes have
been awarded the Good Housekeeping
Seal of Approval. As the only independent tube manufacturer to receive
the Good Housekeeping Seal, Raytheon
line

is making available, through distributors,
to all radio and television dealers, a
window and in-store display featuring
the new consumer identification. The

"seal" will be shown on all entertain-

ment -type Raytheon receiving tubes and
cartons.

Pacotronics, Inc. appoints Samuel J.
Piaser as sales promotion manager. In
his new capacity, Mr. Piaser will handle
the sales promotion activities of all three
subsidiaries, Precision Apparatus Co.,
Inc.; Paco Electronics Co., Inc. and

Pace Electrical Co., Inc.

Sylvania Electric Products Inc., announces it is resuming production of
color television picture tubes. The company previously produced and marketed
color tubes from 1953 through 1957. According to a company spokesman, a 21
in., 90 degree, shadow mask, round glass
tube will be available in 1963.

The

tubes will be manufactured at Seneca
Falls, N. Y., headquarters of Sylvania's
Picture Tube Operations.
International Resistance Co., St. Petersburg Div. appoints Abraham Osborn

quality control manager. IRC also announces the appointment of G. Jack
Wilson as marketing manager of the
Florida operation.
Zenith Radio Corp. estimates net con-

solidated profits of $4,728,794 for the
three month period ended March 31,
1962. This is 37 percent higher than the
$3,446,030 reported for the same period
last year,

the company's second best

for more details circle 14 on page 46
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first quarter, and 23 percent ahead of
the record first quarter
$3,855,129 reported for

earnings of
1960.

First

quarter earnings, after estimated taxes of
$5,421,043 are equivalent to 52' pet
share on the 9,033,177 shares outstanding
at March 31, 1962, as compared to first
quarter earning of 39( in 1961 and
43( in 1960 on the shares then outstanding, adjusted for the three -for -one stock
distribution effective Nov. 3, 1961. Pro-

duction and factory unit shipments of
Zenith's black and white television receivers are the highest of any quarter
in the company's history.

TV Programs from France
And England Received in
U. S. via Telstar Satellite
International TV transmission
and reception via a communications

satellite became a reality in July.
After preliminary experiments with
telephone conversations via the sat-

ellite Telstar, TV broadcasts were

made direct to the United States
from France and England.

Project Telstar is a cooperative
effort of the National Aeronautics
and Space Administration (NASA),

and the American Telephone &
Telegraph Company (AT&T). Cost

But try us on Auto Radio Controls!
Although your CENTRALAB distributor is
your best source for auto radio controls,
he won't be of much help to the character
with the flat tire. The comprehensive
CENTRALAB

auto radio control line only

The 34 in. sphere, weighing about
170 Ib, carries receiving equipment
and a broad band transmitter having
an output of approximately 21/4 w.
It contains only one electron tube,
a one -foot long traveling wave

goes back to 1942 model automobiles.
From 1942 on, though, it's a different story.
CENTRALAB is the only control manufacturer
offering a complete line of exact replacement
auto radio controls . . . not to mention SP
on/off switches. They cover 202 different
automobile models, domestic and foreign.
CENTRALAB auto radio controls are listed in
COUNTERFACTS and PHOTOFACTS, as well as
in the Sams Industry Control Guide.
Changing tires is man's work, but changing

amplifier tube, and has 1064 tran-

auto radio controls is child's play-with'

coon.%

RuALARG

,

COMMAND
AND
TELEMETRY
ANTENNA

of the project

.

maw«
TRACKING
ANTENNA

is

being paid by

AT&T,. who designed and constructed the satellite.

sistors and 1464 diodes.

CENTRALAB

Power to operate the receiver
and transmitter is supplied by 19

exact replacements.

rechargeable nickel -cadmium cells

PHOTO: BETTMAN ARCHIVE

which are charged by 3600 solar
cells mounted on the satellite's skin.
The receiver is tuned to 6390 Mc
while the transmitter radiates a signal on 4170 Mc.
A second communications satellite in the Telstar Project is expect-

8-6234

Ce

.1:1*

ab

THE ELECTRONICS DIVISION OF GLOBE -UNION INC.
902H EAS' KEEFE AVENUE

In Canada Centralab Canada Ltd

MILWAUKEE I, WISCONSIN

P 0. Box 400. Aiax, Ontario

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS

ed to be orbited in the near future.
for more details circle 18 on page 46
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NEW BOOKS
Nab

EARN EXTRA

THE INDUSTRY'S

SUMMER INCOME
WITH

ONLY COMPLETE
HINTS and KINKS FOR TV, RA-

"LOOK -ALIKE" LINE

RIDER
BOOKS

DIO, AUDIO. Edited by Martin
Published by Gernsback
Library, Inc. 128 pages, soft cover.
Clifford.

OF BOTH NEEDLES

$2.35.

AND CARTRIDGES!

Hundreds of gimmicks and gadgets for TV, radio, and audio equip-

ment, shops, and instruments are

Gat N.6%

presented here. They have been
selected from items previously published in periodical form. Many

will interest technicians; some will
probably be used to substitute for
unavailable gadgets that could simplify a particular task.

NEW! FOR EVERY SERVICEMAN
REPAIRING TV REMOTE CONTROLS by Leon Cantor

& Harry Horeb/Latin. Here's how TV servicemen
can successfully meet the challenge of repairing

different types of TV remote control systems!
This single volume offers servicemen a comprehen-

sive repair guide for every popular TV remote
control system. Includes detailed descriptions of

each type's circuit operation, repair methods and
alignment techniques. Covers one, two, three and

four button transmitters; power -line, light,

vacuum tube and transistor -operated types, and
their respective remote receivers. Armed with this
book, professional TV servicemen enn turn "dogs"
into simple house calls. #303, 32.50.
HOW TO INSTALL is SERVICE INTERCOMMUNICA-

covers the
entire field of "1 ccccc ern" systems in sufficient detail to enable the reader to do installation and
maintenance work on this type of electronic equipment." ELECTRONIC SERVICING. :189, $3.60.
HOW TO INSTALL AND SERVICE AUTO RADIOS

TION SYSTEMS by Jack Darr. ".

BENCH SERVICING MADE
EASY By Robert G. Middleton.
Published by Howard W. Sams &
Co., Inc. 160 pages, soft cover.

300 Exact

hybrid auto radios, transistor auto radios, con-

M ASTER. Publiithed by Tech Publithers, Inc. 2090 pages, hard cover,
or microfilm, $15.

:;peeds your phono
service ... assures consistent
high quality and complete
compatibility of needles and
cartridges. Inventory and handling
costs are cut to the bone. And the
industry's greatest array of sales tools
-cross-reference catalogs, wall charts,
displays and merchandisers - is
available to suit your requirements.
Ask your E -V distributor, or send
coupon for profitable details, today.

hand." -ELECTRONICS WORLD. The 2nd edition of

TV service methods here. He presents detailed troubleshooting steps
in various circuit areas of TV sets
to illustrate how to track down a

ELECTRONIC ENGINEERS

Needles

(2nd edition) by Jack Darr. "Veritable gold mine
for the newcomer . . . as well as the experienced

this extremely informative and practical book
brings auto radio installation and servicing right
up to date. All the new tricks of the trade are to
be found here. The techniques applicable to the

schematics and photos accompany
the excellent text, including numerous scope traces. This is an especially fine book for learning how to
increase bench repair efficiency.

Replacement

.

$2.95.
Prolific author Bob Middleton
offers a great number of timesaving

defect quickly. Many fine drawings,

150 Exact
Replacement
Cartridges

.

most modern auto radios - signal -seeking tuners,

version from 6 to 12 volt operation, are explained
in great detail. #159, $3.25.
HOME AIR CONDITIONING-installation & Repair

by J. Derma''', F. Makatein, H. Seaman. ".

.

.

practical and worth -while book on the subject ..."
-NAVY NEWS. This modern, completely practical
text by three experts in the field of home air conditioning, enables anyone to understand the organ-

ization, operation, installation and repair of all
t .es of home air conditioners. 211, $3.50.

The exact or equivalent replacement for
nearly every record player mode since 1930
MASTER CARTRIDGE SUBSTITUTION GUIDEBOOK

by Jark Strong.

'Indispensable service tool'-TRADE BUILDER.

1. Save time in locating the right replacement.
2. Save money by cutting down on the number of
cartridges you need to stock. :288, $2.00
More than 200 Time -saving lips

USEFUL ELECTRONIC SHOP HINTS edited by the
staff of Electronic Technician Magazine. Crammed

full of practical, helpful and time -saving shop
hints. A collection of nearly 200 of the best electronic shop hints which have appeared in Electronic Technician Magazine since 1953. Selections
made by the magazine's staff, originally resulted
from reader contributions. #295, $1.95.
New 1962 edition-nearly 75,000 sold
TUBE CADDY -TUBE SUBSTITUTION GUIDEBOOK hp

li..1. Middleton. (Direct Receiving Tube Substituplus added new feature -1300
tions Only
direct CRT substitutions.) This guidebook will
eliminate carrying needless tube
save you time
enable you to select the best substitution
types
minimize sales losses because you don't have
the right tube. #299 ... still only 90c.
.

e-

.

.

....Moil to your distributor or order direct.- - n
John F. Rider Publisher, Inc. 116 W. 14th St.,

N. Y. 11

(a dociSiOn of Hayden Publishing Co.. Inc.)
I hays enclosed $

.

Please send hook(s) checked

0 REPAIRING TV REMOTE CONTROLS, $2.50.

HOW TO INSTALL & SERVICE INTERCOMMUNICA.
TION SYSTEMS, $3.80.
HOW TO INSTALL & SERVICE AUTO RADIOS
(2nd ed $3.25
(-1 HOME AIR CONDITIONING, $3.50.

ELECTRO-VOICE. INC., Dept.
Buchanan. Michigan

MASTER CARTRIDGE SUBST. GUIDEBOOK, $2.00.
[1 USEFUL ELECTRONIC SHOP HINTS, $1.15.
TUBE CADDY -TUBE SUBSTITUTION GU I DEBOOK,110c.

8271

Please send my free needle and cartridge catalogs
Name

1 distributor.

plus name of

Address

Name

Address_
city
.

.

64

.

Zone

City_

-

State

J

for more details circle 23 on page 46

State

Satisfaction guaranteed, or I ran return
within JO -days of purchase for full refund.

"The difficult lobs we do immediately-the
impossible ones we haul down to the shopl"
.

.

.

for

more details circle 35 on page 46
ELECTRONIC TECHNICIAN

This year the EEM is available in

Brand Name Directory is also included which lists more than 6800
brand and trade names and their

microfilm as well as the standard
cloth bound edition. The microfilm
is designed for use with most micro-

SWITCNCRAFT AUDIO CONNECTORS

Audio Connectors

associated manufacturers.

film viewers.
The Manufacturers Directory lists
6300 electronics manufacturers,

With

TRANSISTORS

"CAPTIVE

Continued from page 32

their names, addresses, phone num-

local stations, with more distant
stations sounding good. Unless this
condition exists, agc is seldom suspected as a trouble source.
An extremely strong agc voltage
which does not change when tuning
through local station frequencies,

bers and key personnel, as well as
the addresses and phone numbers of
their sales offices. The product
directory lists more than 3000 products with their respective manu-

facturer's names and addresses. A

,7? 79

DESIGN"
INSERT SCREWS
From Switchcraft!

may be produced by an i-f stage
which is oscillating. Bridging a good

COMING
NEXT MONTH

capacitor across "A" line electrolytics and bypass capacitors in the

BIG

1963

i-f stages will usually locate the
reason for the oscillation.

Screws remain in inserts when removed for cable
installcrion. EXCLUSIVE "GROUND TERMINALS"

Other Considerations

A3F- 'emale Plug-U.S.A. List-$2.25
A3M-Male Plug-U.S.A. List-$1.90

provide complete grounding provisions. Many
other unique features in this 3 -pin line.

If distortion is present on all sta- B3M-Male Single Hole Mount
Receptacle-U.S.A. List-$2.90
tions, voltages should be checked in
Panel Mount
the audio stages. If all of these volt- C3M-Male
Receptable-U.S.A. List-$1.40
ages are near normal, it is possible
See Your Dealer Today or Write Us
that the transistor gains are not
for Dealer Nearest You
matched in the push-pull outpti.
stage. The variation in gain will often not cause a voltage irregularity, 5583 N. ELSTON AVE.
CHICAGO, ILL.
but can produce distortion. But
;or more details circle 40 on page 46

STEREO SPECIAL
A YEAR - 'ROUND
REFERENCE ISSUE

SillINVOLWOOrl

Including
HI -Fl

Manufacturers Directory

sa

.

1-YR.GUARANTEED RADIO & TV TUBES

W PRICE

Per/ 00

TUBES
FREE BONUS!

Factory Used or Factory Second Tubes! TRU-VA( will rplo: FREE any
ti.be that becnses defective in use within 1 year from date of purchase!
ALL TUBES INDIVIDUALLY BOXED! CODE DATED L BRANDED "TRUVAC"

Partial Listing Only ... Thousands Mire Tubes Is Steak!
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6407
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with
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SATS
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5A911
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731
70.1

12AS
12.485

12A1241

124811

124QS
12/1711
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12AU
13AU7

I2AV5
12497

1241407

744/XXL 124X7
717
12427
787
1204

1 -YEAR
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oitignneost

7001 11154 rgalaf

2846
213317
2804
28E1
25811
2807
2111L6
2897
2806
2037
2CAS
2CNS

204
285
2841
2145
2117

21.6

2Q7
2RS

2147
21.17

129507
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12W11 127

12X

1447/121117

1416

14Q7

1704
19AU137
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35W4
3525
36

35

21147
31/44
211/17117 41
21417
42
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SOAS
SOBS
SOCS
SOLO

55

00

114/117.4

11721

GUARANTEED TV PICTURE TUBES. Mesa tubes are made aely free maw parts
and materials, except ter the envelope vrilleh Is mused.
Below Listed pekes do not
Include dud Add Additional 55.00 Deposit on
Den
refunded when dud is returned prepaid.

tube sizes to 20'; on 21' and 24' tuber -57.50.
Aiumillsorl tube -1114.00 extra. Picture
tubes
',hipped only to continental USA and Canada-F.O.B.. Harrison, N.J.
Sensational Otter!

"Self Service"
TUBE CHECKERS

00.0,,1,(11;
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Y.Witt!
cows!. !pod tub
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USED TV'S
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return T."
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10B04
12184
14904
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14874

11195
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142224
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995
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13984
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214L04 2395

211174
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17084
20904
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34004
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17AVP4 1595
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21AWP4 23 05
xivrr. 2095
341384
20
ATTENTION QUANTITY USERS! Big Discounts Are Yours
. Call or Write For Our
10041 Tube "Private Label" Special) Attention Branding Dept. MGR.
Money Cheerfully Refunded Winoin Five ISS Days, If not ComeletelY Satisfied!
TRU-VAC IR) PASS YOUR
-On orders of 55 or more in USA and Territories.
Send
postage
Canadian
orders. Any order less than 55 Inquiresapproximate
25qt handling
charge.onSend
35'" andCforeign
0.11.'0. All orders subject to prior sal*.
Complying with Federal regulations, theon
following atatement appears In all TruVaC
advertising: Tubes in this ad may be FACTORY SECONDS or USED tubes and are clearly
marked.
11113P4

w*1), War,

istd console

de

Dept. ET -8

CFOINFOLOTTIora DOOR __AND

NEON -1.10447113

HEALD

Harrison Avenue Box 107 Harrison. N
.

AUGUST 1962

DIPS
MPS

HUmboldt 4.9770
for more details circle 41 on page 46
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65

don't forget that a speaker can also
cause distortion!

To sum it up, most defects in
transistor circuits will cause faulty
voltages in the defective stages. A
few exceptions have been noted, including transformers and mismatch
_of PNP transistor, and alignment,
but the voltage readings remain one
of the most revealing criteria shooting transistor circuits. The exceptions should not be considered until
volages are carefully measured in
all suspected areas.
Continued from page 40

other call for the same trouble and
the same three tubes were burned
out. This time the set was brought
into the shop and a point by point
check was begun. For over two
hours no abnormality was found.
Then, while the ohmmeter was con-

nected from the 12L6 heater to
ground, the meter showed zero for

just a moment. Making sure the

leads couldn't have come loose we
tried jarring different areas of the
chassis. Finally we came to the
tuner. Every time it was jarred at

use

OFFICIAL
ORDER BOOKS
for every
TV -RADIO
service

52

Aero Gap

9

lead was a gob of solder, barely
holding on to the capacitor/wire
junction to the 5J6 tube socket.
This "blob" had been there since
the set was manufactured 7 or 8
years before. Once more a set of

Arco Electronics, Inc.

12

Armco Steel Corporation

41

Atlas Sound Division

60

three tubes was installed, the chassis

was given a check for correct afc.
adjustment, sound adjustment, etc.
We had no hesitation in jarring the
ing fully

convinced that we had

found the trouble.-M. G. Goldbert,
St. Paul, Minn.

ATR Electronics, Inc.

Continued from page 43

ture tubes. The TT -1A checks all

of these with a simple and neat
modification to the model TT -1 tester.

The six additional sockets are
mounted on a matching panel and
installed in the tester's lid. The

adapter's electrical connections are
made with two short cables which
plug into sockets on the basic test-

62
57

B i K Manufacturing Company

53

Bussmann Mfg. Division

13

Centralab, Div. of Globe -Union, Inc_.

63

Channel Master Corporation

60

Cornell-Dubilier Electronics

20

Delco Radio Division

17

F. Johnson Company

E.

18

EICO Electrical Instrument Co., Inc.
Electro-Voice,

TEST INSTRUMENTS

......

B & K Manufacturing Company

8

64

Inc.

Electronic Publishing Co., Inc.

66

Fisher Radio Corporation

58

General Electric Company,
Electronic Components Div.

10 & 11

General Electric Company,
Electronic Components Div.

54

General Electric Company,
Electronic 'Components Div.

55

International

JBL

58

Jerrold Electronics

3

Lafayette Radio Electronics Corp.

61

L. A. Tuner Exchange

66

2nd Cover

er. Four switches for the adapter
are also mounted on the adapter

keeping. Tripli-

panel. Two blank holes have been

RCA Electronic Tube Div

cate forms serve

left in the panel for future modifica-

RCA Electronic Tube Div.

51

invoice and office

record, with

tions. Chrome plug buttons are installed in the holes.

John F. Rider Publisher

64

plete information

Good circuit design has been em-

to service record

as order form,

for com-

on every job.

Separate listings

for receiving
tubes, pix tube,

parts, serial numbers, labor and

tax charges, signatures, etc. 75c
a book, $6.50 for
dust -proof box of
10.

In stock at

your distributor.

Write for your
free folder describing Dave
Rice's OFFICIAL
ORDER BOOKS,

call

Aerovox Corporation

nesslike approach

spaces

PGil'e RAC- 'S

ADVERTISERS INDEX

P. R. Mallory & Company, Inc.

This is the busi-

technicians

were removed from the tuner. Along
side a feed -through capacitor "out"

set with the new tubes in place feel-

TOUGH DOG

PROFESSIONAL

a certain point, a dead short from
the 12L6 to ground appeared. The
cover plates and small shield plate

ployed throughout the instrument.
A 5000 cps voltage is applied to
the grid for dynamic tests in order
to approach actual equipment operating conditions. In an attempt to
keep the tester's roll chart at minimum length, infrequently used tubes

are listed in a separate booklet. In
this manner, tubes which are tested
more often can be found quickly.

Quam-Nichols Company

Sarkes Tarzian, Tuner Service Div

order form.

For customer's
prices on every

4

18

Sencore

6

Sonotone Corporation

Sony Corporation of America

S9

Sprague Products Company
Switchcraft,

7

63

Inc

Sylvania Electric Products

48 & 49
65

Tru-Vac

Tung -Sol Electric Inc.

3rd Cover

Weller Electric Corporation

56

Winegard Company

47

including an actual size sample

copy of the handy

19

4th Cover

REBUILT OR
EXCHANGED

TV TUNERS
ALL TYPES

replacement part,

plus flat rate and

$9.95including parts and labor

hourly service

charge data,
regional and

(broken parts at our cost)

Normally shipped same day received
90 day full guarantee
U/V combinations $17.95

national, Dave

Rice's OFFICIAL
PRICING DIGEST,

listing over 63,000
items. $2.50.

ELECTRONIC
OFFICIAL ORDER BOOK

.

66

.

PUBLISHING CO., INC.
;' ;133 N. JEFFERSON ST.
HI CHICAGO 6. ILLINOIS
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FREE-II Mailing corton sent to you on request

Phone REpublic 3-9189
4611 West Jefferson Blvd.
Los Angeles 16, California

L. A. TUNER EXCHANGE
.

.

.
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ELECTRONIC TECHNICIAN

ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

NEW AUDIO AMPLIFIER TUBE SUPPLIES
FULL -RANGE TONE FIDELITY IN RECEIVERS
NEWEST addition to Tung-Sol's family of fine audio
amplifier tubes is the type 4GZ5 pentode. Thorough
exposure to realistic combinations of operating and environmental hazards during development shows this tube
will lead its class in television, radio and high-fide!ity
service. Even after accelerated life testing, the subject
remains full of pep, providing large power output with
remarkably low distortion over the full audio range from

loud cry to subdued chortle.
Tung -Sol takes lavish parental care of this baby during
its formative stages. Internal elements are welded and
brazed on hospital -clean production lines after sterilization in bakeout ovens to prevent gas, leakage and spurious emission. Rigidized construction cures low -frequency

rattles and other forms of tube distress. Alclad plates
spread body heat evenly for efficient cooling.

FORMULA FOR GOODWILL
Customers will love the way this model tube makes stereo, radio

and tv audio come alive. roster good customer relations by
adopting the 4GZ5 as your first choice in replacement tubes.
Others in Tung-Sol's family of audio amplifiers are: 6CU5,
6BQ5, 12CU5, 6AQ5A, 6CKo.

TUNGSOL
AUDIO AMPLIFIER TUBES

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.
.

.

.
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This many picture tubes from one box?

YES!
Because RCA Universal Silverama Picture Tubes Make Possible Multiple Replacements

78 Universal Silveramas replace virtually every type on the market
Every time you deliver an RCA Universal Sikerama

Think what this means. It means you can keep a

Picture Tube carton, you deliver the equivalent of

complete picture -tube inventory in less space, with far
less capital investment, than before.

many replacements-not just one!
RCA-pioneer of the Universal Picture Tube concept
-has converted its entire Silverama Picture Tube line
into Universal types. And made life a lot easier and
more profitable for you, the electronic distributor.
With the Universal Silverama line -78 types take
care of just about any replacement call that comes up.
One Universal alone-the RCA-21CBP4A-replaces 19
industry types.

It means tremendous simplifications in inventory,
record -keeping, and reordering.

It means faster, better service to your customers ...
with no more missed sales because you don't have a
certain type in stock.
This handy slide -guide lists all 78 RCA Universal
Silverama types, and the 291 industry types they replace. Order a good supply of these convenient guides
today. Your customers will be asking for them.
RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

Every RCA Universal Silverama Picture Tube is made
with or all -new electron gun, the finest parts and materials, and a gloss envelope which, prior to reuse,
has been thoroughly inspected, cleaned, and rescreened.

The Most Trusted Name in Television
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