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SAVE MANY WAYS

Cabinets 28
stack neatly clearly
with others identified

Spend
You pay compartments i

nothing much less
extra tlmg
for cabinet ordering

°
® ®
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Radio and TV technicians who use IRC Resist-
Four “Savingest” Assortments O-Cabinets call them th’e “‘savingest”’ re51§tor
deal they know of. Here’s why. You save time
and trouble in ordering—all of the resistors
most used in TV repair work are pre-selected

IRC Resist-O-Cabinets come complete with a colorful all-metal
cakinet and any one of four resistor assortments. All resistors
are guaranteed fresh and packed in the cabinet at the factory.

Cabinets are yours at no extra charge. They have 4 “non-spill”’ for you. You save money—you not only get
drawers with 28 clearly identified compartments. Design permits resistors at regular dealer price, but also a hand-
nezt stacking. some all-metal cabinet at no extra charge. And
No. 3 No. 4 No. 5 NO"G you save time on the job—you know what you

Assortment 2 watt 15 Watt 1 Watt Combination have—and you have what you want when you
e T B3BTA 91 reststors in- want it. To trim costs and fatten profits, buy

ool St e ot b g e 5o resistors in IRC Resist-O-Cabinet assortments.

Insulated Wire Insulated Wire Insulated Wire and 86 % Watt
Con’[ents Wound Resis- Wound Resis- Wound Resis- 1 Watt, and 2
tors. 33 differ- tors. 28 differ- tors. 28 differ- Watt Insulated
ent values from  ent values from  ent values from  Resistors, Values
4.7 ohms to 1 47 ohmsto 10.0 47 ohms to 4.7  from 47 ohms to

hi h hms. 5 megohms.

List Price  $26.40  $17.00  $20.75 = $23.54
Your Price  $16.00  $10.00 $1245  $14.05

ORDER FROM YOUR IRC DISTRIBUTOR

INTERNATIONAL RESISTANCE CO. Dept. 363,401 N. Broad St., Phila. 8, Pa. In Canada: International Resistance Co., Ltd., Toronto, Licensee
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depend on

RADIART
VIBRATORS

...the COM PLETE- replacement line
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Radiart vibrators are the
Standard of Comparison for
quality, performance and
dependability in the industry!
Men who know .. .manage-
ment, jobbers. ... and
servicemen . . . ALL agree
that experience over the
years has dictated that.
RADIART vibrators are the
ones to buy and use.

AND ... the complete line
of COMMUNICATION
vibrators offers the correct
replacement for 6 volt

and 12 volt applications.

Be sure you have the new
vibrator replacement guide...

) write for your FREE copy...




Reputation Builder %2 it pays to he prompt

# Only 51% of set-owners who wait 3 to 4 days «  ®BUT...69% of customers getting same-day
for service are satisfied with the bill service are satisfied with the bill

o e Another way to build and hold a reputation is to
insist on top quality replacement parts. Callbacks
due to replacement failures not only cost you money
... they also cost you customers! Replace with less

. than the best and you place your reputation at stake.
. In capacitors, the best is Sprague.

. e Take the Twist-Lok ’lytic, for example. Sprague

. TVL’s have everything! More exact ratings . . .

. higher quality to meet original equipment

specifications. Every TVL for every voltage rating is
made with expensive high-purity etched-foil anode
construction—ultra stable film formation techniques.

. And etched cathodes meet the toughest ripple

. requirements. No wonder they’re your first line

. of defense against callbacks!

. e Get your copy of Sprague’s latest radio and TV

. service catalog, C-455. Write Sprague Products Co.,

Distributors’ Division of Sprague Electric Company,
105 Marshall Street, North Adams, Mass.

don’'t be vague...insist on

world’s lm'gest mpacitor manufacturer

*Trademark
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NEXT MONTH

CURING TURNTABLE RUMBLE

A practical servicing article giving
‘most of the probable causes and the
best cures for this common source of
‘customer dissatisfaction.

KNOW YOUR VTVYM

Facts you should know about your
vacuum-tube voltmeter — its opera-
tion, capabilities, and limitations.

WAFER-SWITCH CIRCUITS

Helpful advice for those who are
sometimes puzzled by the complex
switch circuits found in many test
instruments, communications receiv-
ers and TV sets.

HERE'S A NEW COLOR RECEIVER

A description of the Westinghouse
22" 1957 color set with its new de-
sign, rectangular color picture tube
and other distinetive features.
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SYZVANIA

EFLECTRONIC TUBE

Here's your first line of defense

against one of TV's biggest service problems

Sylvania Deflection T'ubes

—upgraded and triple-tested for dependable
performance in TV's hardest working
deflection systems

P48

| 5
Notice how much more rugged the Sylvania
wafer stem mount looks (left). That’s be-
cause the wafer stem results in shorter con-

struction with more points of support and
heavier, sturdier leads.

If you haven't yet tried these new Sylvania
deflection tubes—you’re in for a pleasant
and profitable surprise.

They've been carefully redesigned and
thoroughly tested to meet the challenge of
hard-working deflection systems, tightly
engineered circuits and the “‘runaway’ con-
ditions which often result when components
age and change in value.

Sylvania’s wafer stem construction mini-
mizes the effects of electrolysis resulting
from gases driven off by high tube operating
conditions. The wafer stem provides wider

¥ SYLVANIA

LIGHTING + RADIO -

4

ELECTRONICS -+

TELEVISION -
PF REPORTER + March, 1957

spacing between leads and permits the use
of heavier lead wires.

The wafer stem adds mechanical rugged-
ness to these tubes by providing three-point
support and reduces internal arcing by in-
creasing the spacing between the plate pig-
tail lead and the tube mount.

These improvements were made as the
result of thorough testing and experimenta-
tion to determine points of breakdown in
earlier types. Now, these tests serve as im-
portant quality control measures for the
production of these new deflection types.

SyLvaNiA ELEcTrIC PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Syivania Electric (Canada) Ltd.
Shell Tower Building, Montreal

ATOMIC ENERGY
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The static life test c¢oerates the
tube under dc circuit conditions
near maximum plate and screen
dissipations and dc cathode cur-
rent. Characteristics are con-

Test No. 2—TV Lite Test

trol ed for maximum and mini-
mum value: and is constdered at
the znd of irs life when character-
isties drop below or rise above
specified limits.

Sylvania deflection tubes are test-
ing in stock models of representa-
tive TV manufacturers. Tests are
conducted at accelerated line volt-
ages so that tubes are operated at
a considerably high level. These

Test No. 3—Dynamic Life

These dynamic life test racks en-
able Sylvania to approximate TV
set operating conditions which
can be controlled. Thus, an oper-
ating standard is established

March, 1957 - PF REPORTER

Test

accelerated conditions of 130-volt
lineincrease failurerate 2.37 times
to provide important design and
production information which re-
sults in better quality and de-
pendability for you.

against which all deflection tubes
can be tested.

Eook for and specify Sylvania’s
new deflection tubes in the new
carton.

[meeneeenees

Learn how you can earn

this famous course

n

COLOR TV SERVICING

Sylvania has just taken anothér step in its
continuing effort to help the independent
radio and TV service dealer. Your Sylvania
Distributor can tell you how you can earn
the popular Radio-Television Training
Association’s Color TV Technician course.
RTTA is one of the most respected

names in home study training methods—
has trained thousands in the fundamentals
of black-and-white TV and is now doing
the same in color servicing.

A Sylvania Exclusive!
When you earn RTTA’s color course
offered by Sylvania you get a special

" supplementary lesson in full color. It’s a

Sylvania extra which serves as a capsule
survey of color television which will help
you with lesson details.

See your Sylvania Distributor or mail the
coupon below and find out how you can
start learning color TV right away.

Sylvania Electric Products Inc.
Dept. C3IN
1740 Broadway, New York 19, N. Y.

Please send me full details on how | can
earn the RTTA home-study course in
color TV

Name

Service Co.

Address

City

State




OPEN LETTER TO THE SERVICING INDUSTRY

he radio-television-electronics industry has just completed its
greatest year in history.

In 1956, the industry contributed  more than $11 billion to the
national economy and now, after only ten short years, it has
achieved fifth place in American manufacturing.

Servicing, a primary factor in customer satisfaction, has been
one of the major elements in this phenomenal growth. In fact,
the electronics industry has reached its present high level
largely because of the outstanding performance of the servicing
profession. Reflecting the importance of its contribution, the
servicing profession last year achieved a $2.8 billion volume—
one quarter of the entire electronics industry’s gross income.

The rapid expansion of the electronics industry has been char-
acterized, like other fast-growing industries, by many new de-
velopments and changing conditions. Some of these activities
have created a feeling of uncertainty and confusion in some
segments of the servicing profession.

As a timely contribution toward clearing up this uncertainty
and confusion, RCA's fundamental policies with regard to servic-
ing are herewith reaffirmed and amplified:

1. RCA believes that full customer satisfaction depends on
a vigorous and healthy independent service industry and, there-
fore, RCA will continue to make availabie to the servicing pro-
fession the information and knowledge it acquires in its own
operations.

2. RCA believes in the free competitive system in the opera-
tion of its factory service business. In this, independent service
organizations must have equal opportunity to compete with RCA
factory service for consumer service arrangements on RCA
Victor television sets. It is our further belief that in any plan
under which the original price of the television receiver includes
service through the warranty period, dealers must have full
freedom to provide their own service or provide the service
through independent service organizations or RCA factory serv-
ice. In the exercise of this choice the dealer must not be re-
stricted to “captive service.”

3. RCA believes in, and plans to continue, its service organ-
ization's program for procuring replacement parts and other
material on a basis that is fair and competitive with the inde-
pendent service dealers.

4. RCA believes that good customer service requires broad
distribution of replacement parts. It will continue its long estab-
lished policy of making all repair and replacement parts available
to the service industry through all of its distributors.

5. RCA believes in supporting every forward-looking industry-

@ Statement of RCA Policy

January 2, 1957

wide program aimed at increasing the respect of the consuming
public for this vital arm of the American distribution system.
RCA will continue to recognize the independent service industry
in its advertising program and printed literature.

Historically, RCA has operated on a basis of cooperation with the
independent service profession. When we pioneered television
immediately after World War 11, we not only developed our own
servicing facilities, but also encouraged the growth of the entire
servicing profession by inaugurating a program of education and
training for independents.

Virtually everything that we learned, and our technical “know
how,"” were made available to servicemen throughout the coun-
try. This information was given without charge to 175,000 serv-
icemen through 3,500 seminars and training sessions in 247
cities. Since the introduction of color television, RCA has con-
ducted 2,000 color clinics in more than 150 cities for more than
100,000 service technicians. In addition, our knowledge and
experience on color television servicing have been made avail-
able to thousands of other servicemen through seminars, lec-
tures, demonstrations and printed material.

This program of cooperation has contributed immeasurably to
the trentendous growth of the entire servicing profession.

Today, independent servicemen handle the great bulk of the
electronics industry’s servicing requirements. For example, more
than 90 per cent of all RCA Victor television sets are maintained
by independent service technicians, with less than 10 per cent
being handled by the RCA Service Company.

We believe that the importance of the RCA Service policy lies
in the contributions it niakes to the entire servicing industry.
It has helped sell the public on the need to buy good service. It
has helped raise standards throughout the industry to their
present high level,

Cooperation and mutual understanding of the problems common
to the manufacturer, distributor, dealer and serviceman are
essential. This is the basis upon which we all can continue to
win and merit the public acceptance that is so vital to our

success.

Frank M. Folsom, President

RADIO CORPORATION OF AMERICA

PF REPORTER * March, 1957
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ASTRON
Sta z::Wd |
CAPACITORS ARE ‘

moisture proof

,_' o~ A
Safety Margin
’SMY'* Twist Prong

Safety Margin
SM* Minimite®

f . >
. ,,:,f ~ ‘*:\,

Blue-Point (R) Molded
Plastic Paper Tubular

Safety margin
’SM’’* Cardboard Tubular |
SNLY LN Y

Export Division: Rocke internotiona! Corp., 13 Eas 4Ith St.
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Astron’s Climatic Protection Processes
Insure Real Staying-Power

Service technicians rely on a completely de-
pendable capacitor . . . one which remains the
same after the installation. And Astron builds them
just that way.

Astron’s climatic protection processes are many.
Each designed to guard the quality of Astron
capacitors against environmental and climatic con-
ditions . . . Blue-Point® and Comet* paper capaci-
tors molded in extra-rugged plastic . “SM”
Minimite electrolytics, hermetically sealed in
metal-cased tubulars . . . A wide range of her-
metically sealed electrolytics “SM’’ Twist Prong . . .
Hermetically sealed metallized paper, Metalite*
Hy-Mets®, positive glass to metal seals.

You can put your trust in Astron, for behind
each Astron capacitor is the meticulous quality
control that insures you of real staying-power . . .
over 10 separate production line tests are per-
formed, plus 100% final inspection before any
capacitor is sent out by Astron . . . your guarantee
of top performance and call back elimination.

Remember your reputation is our business. Build
it, guard it, protect it . . . Buy Astron.

*Trademark

— FREE Servicing Aid
Save time, use handy Astron

%ﬁ» pocket-sized Replacement
Catalogue and Pricing
Guide (AC-4D)
—~Write Todayl

ASTIION

C O R P O RATI

i i 255 GRANT AVENUE, E. NEWARK, N. J.

in Canaca: Charles W. Pointon, & Alcina Ave., Toronto 10, Ontario
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“SURE,

luse CLEAR BEAM
Antenna K"'S...they’ve \

doubled my installation business!”

Using Clear Beam Antenna Kits makes sense right from the start!
Attractive packaging and do-it-yourself label creates customer
interest in a new or replacement antenna —makes it a cinch to

sell complete installations.

Servicemen installing Clear Beam
Antenna Kits have eliminated “loose
stock” inventory problems and are
now able to price installation jobs
accurately and profitably due to
fixed material costs!

Start doubling your installation
business with Clear Beam Antenna
Kits now. Display them in your shop —
show them from your service truck —
let Clear Beam'’s self-selling antenna
kits clinch extra installation sales

Kits for Conicals, Arrows, Yagis, Dipoles, UHF, VHF

complete with most, lead-in and all necessary hardware ready to instail !

CLEAR ANTENNA CORP.,

BEAM canoca park, caur.

Warehouses in Seattle, Portland, San Frantisca, Honolulu, Dallas, Kansas City, Detroit, Baltimore
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Dear Editor:

Just a note to tell you I enjoyed the
article on silicon rectifiers in the Jan-
uary issue. I hope this will be followed
soon by an article giving specific data
on other units that will undoubtedly be
put on the market by other manu-
facturers.

Can you tell me what determines the
voltage rating of the silicon rectifier?
In my Radio Craftsmen set, I must use
rectifiers rated at 160-180 volts. In a
selenium rectifier, this additional rating
could be obtained by adding a couple
or more plates to the stack. Would one
of the Sarkes Tarzian units work in
this service? I understand that the size
of the heat sink determines to a great
degree the current rating, but I wonder
what determines the voltage rating.

Jonn T. FryYE
Logansport, Indiana

The voltage ratings (both input and
inverse) of a silicon rectifier are de-
termined largely by the resistivity of
the silicon—an intrinsic property es-
tablished during the formation of the
ingot. Physical characteristics of the
junction also affect the ratings.

For Reader Frye’s Radio Craftsmen
receiver, which wuses the full-wave
bridge circuit shown below, the input

voltage from either side of the sec-
ondary is in the neighborhood of 160v
RMS. Since the ratings of the Sarkes
Tarzian M500 units are 130v input and
400v inverse (particularly adaptable for
100-120v line operation), two such units
in series would be required in place
of each selenium stack. This is com-
parable to wusing more plates in a
selenium stack.

The “M” type series of silicon recti-
fiers also includes three other units,
which are lower-rated and adaptable
to circuits requiring less power.—Editor

P REPORTER - March, 1957
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Dear Editor:

I have been reading with interest
recent comments on TV service charges.

1 operate a furniture and appliance
store and charge $6.00 plus parts for
house calls, but dozens in this area
only charge $3.00 or $4.00. Of course,
they must do sloppy work or put in
unnecessary parts to make up the dif-
ference.

Our biggest problem is competition
from other dealers’ employees doing
repair work on their own time. Not
only are they cutting their own em-
ployers’ throats, but ours as well. Our
TV man must sign an agreement not
to do any repair work except for us.

We pay our man well and keep him
supplied with plenty of work. We feel
other employers should follow suit and
insist on employees not doing outside
work.

A. C. PrEnL
Lake City Furniture & Appliances
Lake City, Pa.

Dear Editor:

I suggest you start an up-to-date
directory of TV and radio companies
which have sold out, changed hands,
etc.

BJoRKQUIST Rapio & TV SERVICE

Des Plaines, Il

Here is a list of manufacturers who
have recently suspendled TV produc-
tion:

Arvin Crosley
Bendix Raytheon
Capehart Stewart-Warner

CBS-Columbia Stromberg-Carlson

These firms, however, are still in
business and are manufacturing other
types of electronic equipment. In addi-
tion to the list, Sentinel and Sparton
sets are no longer made by the original
manufacturers. The TV factories of
these two companies have been bought
by Magnavoxr.—Editor

odh o

CORRECTION NOTE

On page 28 of the January
issue, the waveform in Fig. 2
of the article “Color Killer
Circuit” was printed upside-
down. The correct illustra-
tion is shown below.

Fig. 2. Negative pulse applied to the
grid of the color killer.

March, 1957 - PF REPORTER

a
.0
2
2
1
3

Wi3%8-025

555AVOM

YOU NEED THESE FEATURES:

Meter Movement Protection up to 500 times overload
is provided by a rectifier network.

The 555A Measures: AC Current, DC Current, AC Voltage,
DC Voltage, Output, Resistance

43 Unduplicated Ranges

Separate Range and Function Switches

Double Magnetic Shielding

3% DC, 4% AC Permanent Accuracy

Easy to Read, Four Color Scales 47 ' long

Metal Case with Die Cast Bezel 68" x 4%'' x 218"
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC

Complete with Probes and $4450

Batteries at your Parts Distributor

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 Pasadena Avenue, South Pasadena, California




« < Is a Degree Essential
for an Electronic
Engineering Career?

L ——

“Student” Fred Gunther in the 1BM school

Let’'s go back to 1950 and watch Fred
Gunther, at 18, as he goes about the busi-
ness of determining his life’s work. Fred
spent almost a year interviewing with pros-
pective employers. Then, perhaps due to
the fact that his high school background
didn’t prepare him for work in an area of
his interest, he entered the Navy for a four-
year hitch.

Fred learned something very valuable in
the Service, as have many other men who
eventually discover the electronics feld.
His aptitude tests revealed him as an excel-
lent electronics prospect, and he received
ten months’ training in electronics funda-
mentals and radar. Upon his discharge in
1955, he was an Electronics Technician,
First Class.

Something even more important to Fred'’s
career occurred during his Service hitch.
He began to hear such terms as “automa-
tion” . . . “data processing” . . . “electronic
computer.” ‘“Then, one evening, while
glancing through the paper,” he recalls, “I
spotted a story about Project SAGE.”

10 PF REPORTER - March, 1957
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What is Project SAGE?

SAGE means Semi- Automatic
Ground Environment. It is Amer-
ica’s giant radar system—a chain
of defense that will ultimately ring
our country’s entire perimeter.
Heart of this system is the elec-
tronic computer, which digests
data filtered in from Texas tow-
ers, picket ships, reconnaissance
planes, ground observers. The
computers analyze this informa-
tion for action by the Strategic Air
Command and other defense units.
These computers are the largest in
the world. Each contains perhaps
a million parts—occupies an entire
city block. They are built for the
Project by IBM.

Answering instructor's questions

Fred joins IBM

SAGE fascinated Fred, for it em-
bodies the most advanced elec-
tronic concepts. And when he
learned that IBM would train him
for six months, at full salary, plus
a living allowance, to become a
Computer Units Field Engineer,
he seized the opportunity. Fred
started his new electronics career
in the IBM school, with twenty
other technicians. He attended
classes 8 hours a day. Courses con-
sisted of some 20 subjects—com-
puter circuitry and units, main-
tenance techniques —everything
he would need to become a full-
fledged Computer Units Field En-
gineer.

Assigned to McGuire AFB

His six months’ training com-
pleted, Fred was assigned in May,
1956, to McGuire Field, where the
first of the giant SAGE computers
is located. Here he assisted in the
cable installation for this vastly
complicated electronic giant. He
helped to set up the computer, in-
terconnect its many sections, check
it out and make it ready for opera-
tion. Fred spent five months at

March, 1957 - PF REPORTER

McGuire, but his education was
not yet completed.

Becoming a
Computer Systems Engineer

“I like to think it was due to my
interest and grade of work,” Fred
says, “‘but at any rate, last Novem-
ber I was invited to return to
Kingston for further training—to
become, in fact, a Computer Sys-
tems Engineer. Naturally, I was
proud and pleased, for this train-
ing would give me a much greater
range of understanding . . . make
me more valuable to the company
and myself . . . and give me a

chance to assume actual engineer-
ing responsibility.” Fred is once

more putting in afull 8-hour train-
ing day—both classroom and lab.
By the time you read this mes-
sage, he will have completed his
new education and be ready for
assignment as a Computer Sys-
tems Engineer to an area of his
choice.

What does the future hold?

“First off, I’ll probably go back to
McGuire,” Fred says. “My home
is nearby and there’s still a vast
amount of work to be done at this
computer site. The future? It's
hard to even set a goal in a field
as rapidly moving as this, but with
my IBM training back of me, the
future sure looks good. I've ad-
vanced from radar technician to
Computer Systems Engineer in
sixteen months—and received a
valuable electronics education be-
sides!”

How about YOU?

Since Fred Gunther joined IBM
Military Products and the Project
SAGE program, opportunities are
more promising than ever. This
long-range program is destined for
increasing national importance,

and IBM will invest thousands of
dollars in the right men to insure
its success.

If you have 2 years’ technical
schooling — or equivalent experi-
ence—IBM will train you for 6
months as a Computer Units Field
Engineer.

If IBM considers your experi-
ence equivalent to an E.E.,, M.E,,
or Physics degree, you'll receive 8
months’ training as a Computer
Systems Engineer.

After training, you will be as-
signed to an area of your choice
within the United States. You re-
ceive salary, not wages, plus over-
time pay. In addition, every chan-
nel of advancement in the entire

Home to the family, Pemberton, N. J.

company is open, and IBM is a
leader in a field that is sky-rocket-
ing in growth. And, of course, you

- receive the famous IBM company-

paid benefits that set standards
for industry.

WHY NOT WRITE — today —to
Nelson O. Heyer, Room 9603 IBM
Corp., Kingston, N. Y.? You’ll re-
ceive a prompt reply. Personal in-
terviews arranged in all areas of
the United States if your resume
of experience and education indi-
cates you have the qualifications.

CUSTOMER ENGINEERS: Opportu-
nities are also available, locally, for
servicing IBM machines, after train-
ing with pay.

Be sure to visit the IBM booth
at the I.R.E. Show, March 18 through 21.

MILITARY
PRODUCTS

¢ DATA PROCESSING

¢ ELECTRIC TYPEWRITERS
¢ TIME EQUIPMENT
¢ MILITARY PRODUCTS
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SHoW ANY PICTURE or PATTERN

at any time— ON ANY TV SET

TEST PATTERN TRANSPARENCIES
AND ONE CLEAR ACETATE SUPPLIED

1 Indian Head Test Pattern
2 White Dot Pattern
3 White Line Crosshatch Pattern

These ore broadcost-quality tronsparencies, and
assure occurate, high-definition TV images.
You can also transmit your own transparencies
of any subject you wish. The clear acetate can
be used for special messages. Extra trans-
parencies and acetote available.

Model 950 Dyna-Scan Pickup ond RF Generator only,
Enables you to make your own picture and pattern
video generator, ot a saving Supplied with three
test pattern transparencies and one clear acetote.

Net, $69.95
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For Both Black & White and Color TV

For Merchandising & Industrial Uses

Provides standard Indian Head Test Pat- Provides closed circuit TV system. Trans-
tern for proper TV set alignment, and mits pictures or messages for advertis-
stable White Dot and White Line Patterns ing, educotionol ond commerciol visual
for color convergence adjustments. communication.

PICTURE AND PATTERN

VIDEO GENERATOR

Make the most of this Complete Flying Spot Scanner. It
produces a composite video and sync signal that operates any
standard black & white or color TV receiver. Can be

used with one or more TV sets or fed into a master antenna
system or community antenna system. Maximum

resolution capability is well in excess of 450 lines; band
width in excess of 5 mc. Projects and reproduces

pattern or picture with high definition from any slide
transparency. Transmits messages typed or written

on clear acetate. Makes convenient stand-by and break-in for
community distribution operation. Rugged,

compact, portable, and ready to operate. NET $19995

See your B&K Distributor, or Write for Bulletin No. 1000-R

B & K MANUFACTURING CO.

3726 N. SOUTHPORT AVENUE - CHICAGO 13, /LL.

Model 500 DYNA-QUIK Model 400 CRT Model 750 CALIBRATOR

Dynomic mutual conductance Cathode Rejuvenator Tester. Designed to check and odjust
tube tester Accurotely tests Tests and repairs TV picture jest instruments with labora-
tubes faster. Net, $109 95 tubes. Net. $54 95 tory accuracy. Net, $54 95

PF REPORTER *+ March, 1957
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Author of . . .

How to Understand and Use TV Test Instruments
and Analyzing and Tracing TV Circuits

s g Q:ﬂfgb !E'E:‘.;'E\

=.= _ GROUND TO CHASSIS

Fig. 1. Shielding the 300-ohm line from antenna terminals to tuner input.

Servicing Master Antenne
Systems

The servicing of master antenna
systems after they have been in-
stalled and have functioned satis-
factorily for a period of time can
logically be divided into two sec-
tions. Part of the servicing is per-
formed at the building where the
system is installed; the rest is
usually best carried out in the
service shop.

When trouble develops in a sys-
tem, the first job for the service-
man is to pin-point its location.
The next step is either to perform
the repair right there, if this is
possible or feasible, or to replace
the defective section with a simi-
lar unit. The defective section is
then brought back to the shop
where the necessary repair can be
effected.

Test Equipment

It was stated in previous col-
umns that the two major service
instruments for master antenna
systems are a field strength meter
and a VIVM. The VITVM need
not be special in any respect al-
though it will frequently be more
convenient to use a battery-
powered unit than one that re-
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quires external AC power. How-
ever, either one is suitable since
master systems are themselves
AC powered and outlets are usu-
ally readily available.

The field strength meter, on the
other hand, is a precision instru-
ment which should be capable of
indicating signal strength in ac-
tual (not relative) microvolts be-
cause you must know exactly
what the signal value is at each
point. The field strength meter
should also contain a phone out-
put jack and a video output jack.
The phone jack is useful in identi-
fying various signals as possible
sources of interference, such as
FM or AM stations, aeronautical
or amateur signals or industrial
electronic equipment. The video
jack permits the connection of an
oscilloscope for the observation of
the composite video signal. This is
useful in determining if the sync
pulses are being distorted due to
improper bandpass characteristics
in the master amplifier or in any
of the other electronic equipment
in the distribution system.

Tracing a Trouble

Trouble in a system can occur
almost anywhere; it need not be

confined only to the electronic
amplifiers and distribution net-
works. For example, a loose wire
at any of the antennas (if there is
more than one) will cause flash-
ing on one or more channels. This
will be true of all the receivers in
the system. By the same token, a
loose connection at any coaxial
tie-in point will also produce the
same effect, although perhaps not
throughout the entire system.

As an illustration, suppose a set
owner complains that his picture
is flashing. Your first task, on ar-
riving at his set, is to verify the
complaint. Next, note whether
this is occurring on all channels
or only on one. If only one station
is affected, it is unlikely that the
riser from the distribution pbint
is at fault (from a loose, poor or
dirty connection) because then all
channels would be affected.

The next suggested step would
be to go to the master amplifier
and check the input and output of
the strip concerned with the af-
fected channel. If the input signal
is steady but the output signal
fluctuates in intensity, then the
defect lies in the strip. Either tube
substitution or strip replacement
would be a step toward a solution
in this case. On the other hand, if
the input signal shows the same
signal variations, follow the trans-
mission line to the antenna.

Fig. 2. Attenuator pad capable of pro-
viding uniform signal loss from 0-45 db
in 3-db steps.

Note that the narrowing down
of the defect location follows a
straight, logical path that leads
from the receiver to the point
where the trouble originates.

Consider the same situation of
picture flashing, only assume that
all channels are affected at the re-
ceiver. Your first step would not
be to go to the central distribution
point but to follow the coaxial
lead-in from the receiver. To
start, disconnect any receivers
which may be operating from the
same riser, but below it. This is

Please turn to page 64
13



Even though an AM radio is a comparatively simple
unit compared to a TY receiver, this picture story of

a typical radio alignment may be of interest to those
of our readers who, in the flurry of TV servicing
these recent years, have lost contact with radio
work. To many, it will serve as a nostalgic
reminder of “the good old days’’ be-

fore TV, and to our younger

readers it should provide

much basic, usetul infor-

mation—oparticularly in

view of the increasing

numbers of radios being

purchased by consumers.

ALIGNMENT POINTS . A3 Al
On this chassis phot h of five-
tunbe AIsC-cDélsss:aspe‘:h:Q:rgc::sne orad‘:o, I::e ] A6 A5 A4 A2
alignment points are numbered in the
order in which they should be adjusted MIXER 0sC BOTTOM BOTTOM

for best results.

METER CONNECTION

Disconnect one side of the secondary of the output
transformer from the voice coil, and connect the leads
of the meter {low range AC) across the secondary of
the output transformer. The meter will act as a sensi-
tive indicator, and at the zame time disturbing sound
from the speaker will be eliminated.

SIGNAL GENERATOR CONNECTION

Couple a 455-kc signal ta the external connection on
the loop antenna, using a .05-mfd capacitor in series
with the signal-generator lzad, and connect the ground
lead of the generator to B—. (If no external connection
is provided, connect the signal to the grid, generally
pin 7, of the converter tuke.) Plug the radio into an
isolation transformer—for safety—and turn it on.

14 PF REPORTER - March, 1957
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IF ADJUSTMENTS

After the receiver has warmed up for gbout 10 minutes,
adjust the two IF transformers (four slugs). Start with
A1 and proceed in order through A4, adjusting each to
produce the highest reading on the meter. Maintain the
generator output at the lowest possible level which still
provides an indication on the meter.

SIGNAL COUPLING

Loosely couple a 1640-kc signal to the loop antenna
by clipping the signal lead to the loop and the ground
lead to B—. If a direct connection is impossible or un-
desired, the signa!l may be coupled to the antenna by
fashioning a coil about 6’ in diameter consisting of 3
or 4 turns of wire. Connecting the signal generator to
the ends of the coil will produce radiations which will
be picked up by the loop of the receiver.

RF ADJUSTMENTS

With the tuning gang fully open, adjust the oscillator
trimmer (AS5) to produce .a maximum reading on the
meter. Turn the tuning gang and the signal generator
to 1400 kc and adjust the mixer trimmer (A6) to pro-
duce a maximum reading on the meter.

TRACKING ADJUSTMENTS

With the tuning gang fully closed, tune the signal gen-
erator throdgh 550 kc to produce the highest reading
on the meter. | the generator dial reads higher than
550 kc, bend the slotted plate on the oscillator section
(smallest one) slightly inward to increase capacity and
lower the oscillator frequency. Bend the tab on the end
of the plate which meshes with the stator (stationary)
plates last. If the dial reads lower than 550 k¢, do
just the opposite—bend the plate outward to reduce
the capacity and increase the frequency. Some receivers
employ a tunable oscillator transformer which can be
used for low-end tracking. Adjust the oscillator trans-
former at 550 kc and the trimmer at 1640 kc in this
case.

March, 1957 - PFF REPORTER 15



The average service shop is
usually well equipped to handle
any and all repairs involving con-
ventional radio and television re-
ceivers. These same shops, how-
ever, may soon find themselves
somewhat unprepared when a
customer comes walking in with
a portable transistor radio in his
hand. When he claims the radio
doesn’t work and wants you to fix
it—just where do you begin? If
you are not yet familiar with the
design, operation, and service pro-
cedures associated with transistor
radios, you had better get with it!

In the first place, portable tran-
sistor radios are very compact in
design, as shown in Figs. 1 and 2.
This feature alone is liable to give
many technicians a headache. The
moment the miniature chassis is
removed from its case, care must
be taken not to damage any of the
small parts or delicate wires. You
may eventually find yourself
working somewhat like a watch-
maker, using small tools and ex-
ercising great care when testing,
probing, and replacing circuit
components.

Batteries

The battery pack of a transistor
radio differs from that normally
found in conventional portable re-
ceivers in that only one source of

Equipment
Service Instruction

Needed and Preliminary

Fig. 'I QOmpuctness of transistorized portables is illustrated Fig. 2. Accessibility to test points on this Regency Model TR-6
by this view of a Regency Model TR-1-G with case removed. is achieved by removing speaker ponel and protective shield.

16
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voltage is usually required in a
transistorized unit, whereas the
tube-type portable requires both
an “A” and a “B” battery. The
reason for this, naturally, is that
transistors have no need of fila-
ment or heater voltage and the
“A” supply can be eliminated. The
lower operating potentials re-
quired by transistor circuits also
call for a reduction in the “B”
battery voltage. Instead of “B”
voltage in the neighborhood of
from 40 to 90 volts, the new tran-
sistor power packs range from
only 6 to 221, volts. The most
popular battery used in transistor
portables today seems to be the
9-volt variety.

Another difference between
transistorized and conventional
portable radios is that the “B”
supply voltage in a transistor unit
may be negative in polarity. This
design feature stems from the fact
that some transistors (p-n-p
types) require a negative operat-
ing potential. The n-p-n units,

however, require an operating
voltage which is positive in
polarity.

If the battery in a transistor
set has its positive terminal con-
nected to chassis ground and its
negative terminal to the “B” sup-
ply line, then the set is probably
using p-n-p type transistors. Al-
though both types may be found
in the same chassis, the polarity of
the battery will naturally govern
all meter connections when volt-
age measurements are taken.

Worn out batteries will un-
undoubtedly be the most frequent
cause of trouble in transistor
radios, although battery life
should be considerably longer
than in tube-type portables be-
cause of the lower current drain
through transistors. Most of you
are familiar with the zinc-carbon
batteries which have long been
used as a source for DC voltages;
however, many of the transistor
portables are using mercury units.
As far as practical servicing goes,
ther technician need not, however,
be too concerned with this factor.
To make a conclusive check of a
battery’s condition, it will pay to
try a new battery or to power the
set with a battery eliminator to
see if receiver performance is im-
proved. Should a battery be com-
pletely dead, always check for a

March, 1957 + PF REPORTER

Fig. 3. Commercial-type DC supplies
for operating transistor portables.

short circuit to prevent damage to
the equipment. When a customer’s
set has several batteries connected
in series or in parallel, they
should all be replaced at one time.

Disassembly and Tools

The compact design of these
miniature radios plays an im-
portant part in determining the
proper trouble-shooting approach
to use. The technician may find it
necessary to disassemble certain
panels and shields before perform-
ing various tests on the small
chassis. For the set pictured in
Fig. 1, it was necessary to remove
the speaker assembly before cer-
tain test points were accessible.
In another example, shown in
Fig. 2, it was necessary to re-
move both the speaker mounting
panel and the metalized shield
covering the printed-wiring side
of the chassis. Only by removing
these items was it possible to
make voltage and resistance
measurements and follow a log-
ical trouble-shooting procedure.

Until you become completely
familiar with transistor radio cir-
cuits, it is suggested that a sche-
matic diagram be used when
trouble shooting. Even though the
technician may be capable of dis-
tinguishing the various stages
without a schematic, it is impera-
tive that he be absolutely sure of
all test points so as not to damage
the delicate components involved.

As the technician continues to
service transistor radios, he will

certainly find it advantageous to
have the proper tools available.
A low-wattage soldering iron with
a small tip is one item which
should definitely be on the tran-
sistor service bench. An iron of
approximately 25 watts is ideal
for this application and will be
less likely to cause damage to cir-
cuit components. Small diagonal
side-cuts, needle-nose pliers, a
pair of tweezers, and a conven-
tional soldering aid will also come
in handy when servicing these
miniaturized assemblies.

Bench Power Supplies

It would be costly for the serv-
ice shop to stock a complete line
of portable batteries suitable for
testing different transistor sets;
therefore, it is suggested that a
variable DC power supply be used.
Such an apparatus can either
be built by the technician or ob-
tained from a commercial source.
A battery eliminator designed for
auto-radio servicing can be used
to power transistor radios if its
ripple content is low enough. The
instrument shown in Fig. 3A will
supply adequate test voltages but,
at the same time will introduce a
certain amount of AC hum in the
receiver. The hum or buzz, how-
ever, will not be too noticeable on
strong signals. The DC power sup-
ply pictured in Fig. 3B has greater
control over AC ripple than the
conventional battery eliminator.
Designed especially for transistor
auto radios, this particular unit
provides two variable DC ranges
—one from 0-8 volts and the other
from 0-16 volts.

A suitable power supply will
enable the technician to: (1)
check operation of the set with-
out its battery, (2) test a battery
by using the supply voltage as a
substitute, (3) perform long oper-
ational tests without using up the
life of a good battery and (4)
check sensitivity and output at
supply voltage levels ranging
from low to normal. When apply-
ing power to the battery contacts,
double-check the terminal polari-
ties and make sure the variable
supply is set for minimum output.
In addition, never insert or re-
move circuit components while
voltage is applied to the set. Surge
currents may result in permanent
damage to the transistors. A
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hot chassi:
safegcuard

BEESS V- AECRTEREEE T
H PRESERVING THE INSULATING §

FEATURES IN AC-DC SETS

by Thomas A. Lesh

Manufacturers take various
precautions to protect the cus-
tomer and the service technician
from being “bit” by line voltage
in TV sets which have one side of
the AC line connected to the
chassis. Anti-shock features are
provided by isolating the main
chassis from exposed metal parts
on the outside of the cabinet. It is
up to the technician to ensure that
these safeguards are not made in-
effective as a result of receiver
servicing.

Several methods of insulating
“hot” chassis are demonstrated in
the accompanying photographs.
Ingenious white plastic grommets
serve as anchors for the brackets
or screws used to fasten the chas-
sis to the cabinet in the majority
of new AC-DC television sets.
Fig. 1 includes a side view of one
of these grommets. Notice that it
is composed of a ring of plastic
having a narrow neck which is
split into two parts. In mount-
ing the grommet, the halves of
the neck are pressed together so
that it can be pushed through
a hole in the chassis. When
released, both parts of the neck
spring apart and hold the grom-
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met loosely in place. When a
screw is driven through the hole
in the center of the grommet, it
exerts pressure and spreads the
plastic neck pieces so they fit
tightly against the chassis. The
cabinet or other part to be insu-
lated rests against the plastic ring,
spaced at a safe distance from the
“hot” chassis. The screw is also
insulated; thus, there is no risk of
getting a jolt from exposed screw
heads or metal trim.

The shafts of the operating con-
trols on many AC-DC sets are not
insulated because they are in-
tended to be covered with knobs
during normal operation. Al-

L S - CHASSIS
MOUNTING BRACKET

PLASTIC

CONTROL SHAFT PLASTIC

sdfigec . wa  GROMMET

Fig. 1. Plastic grommet and control
shaft in Crosley Model AT10B.

www americanradiohistorv com

though the serviceman will often
handle these controls with the
knobs removed, particularly when
working on the bench, he is ex-
pected to use an isolation trans-
former under those conditions—
not only to keep the chassis sepa-
rate from the power line, but also
to simplify the interconnection of
test equipment. Controls such as
those used to adjust height and
vertical linearity present a differ-
ent situation, however. Since
these controls often must be ad-
justed on home service calls when
it is inconvenient to use an isola-
tion transformer, they are usually
insulated from a “hot” chassis in
some fashion.

Plastic shafts are used on the
service controls in many AC-DC
sets. (See Fig. 1.) If a control of
this type becomes defective, it
should be replaced with a similar
unit for the protection of techni-
cians who might work on the set
in the future. Several manufac-
turers of replacement controls
have marketed products with in-
sulating plastic shafts. The Cen-
tralab Type AK-19 nylon shaft is
made to fit the Type AB Adashaft
controls made by that company.
Clarostat makes an RN-3 plastic
shaft for use with Type A47
Pick-A-Shaft controls. Interna-
tional Resistance Co. offers a
plastic shaft designated TQ which
is a companion to IRC Type Q
controls. P. R. Mallory has two
kinds of replacement controls
with fixed phenolic shafts—the
Type SU (bushing-mounted) and
the Type PTA (tab-mounted).

Plastic shafts are required for
insulation only if the body of the
control is mounted directly to a
“hot” chassis. There are several
ways to mount ordinary metal-
shaft controls in order to isolate
them from the power line. For ex-
ample, they may be placed on a
chassis section that is separated
from the main chassis by some in-
sulating material. One such ar-
rangement, shown in Fig. 2, is the
“cold” control panel of an Ad-
miral portable receiver, which is
fastened to the rest of the chassis
by means of plastic grommets.

Another partially insulated
chassis (see Fig. 3) is used in a
new  Westinghouse  receiver.

Printed wiring boards and sec-
tions of ‘“hot” chassis are sup-
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RC NETWORK

Fig. 2. Isolated metal control panel in Admiral Model TS104.

ported on a U-shaped frame which
is “cold” because all the points of
support are insulated. Cabinet
bolts are fastened to this “cold”
section. Some of the service con-
trols are attached to the frame,
and others are mounted on the
printed wiring board which also
serves as insulation from the AC
line.

The insulated metal sections
which have just been described do
not “float” electrically; instead,
they are connected to the main
portion of the chassis through a
resistor of a few hundred thou-
sand ohms paralleled with a ca-
pacitor. This RC network (visible
in Fig. 2) maintains a safe degree
of insulation while preventing the
buildup of an electrostatic charge
between the ‘“hot” and isolated
sections of the chassis.

Insulated control panels of an-
other type are shown in Fig. 4.
The main purpose of this type of
construction is to make possible
the mounting of controls in the
upper front corners of the cabinet,
some distance from the main
chassis. Electrical insulation of
the controls is actually a second-
ary benefit. Remote-subchassis ar-
rangements are also used in some
transformer-powered sets.

These isolated metal panels
should never be used to ground
the common leads of test instru-
ments or to discharge the high-
voltage supply. When high voltage
is arced to an isolated subchassis
instead of B—, the subchassis may
become charged. Dissipation of
this charge can take place only
by high-resistance leakage, by
breakdown of insulation, or by ac-
cidental contact between the iso-
lated chassis and B—.
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Another type of insulator used
to keep line voltage away from
control shafts is made of a fiber
material. The shafts of tuners
often contain fiber sections so that
the outer tips will be insulated
even though the tuner body itself
is mounted to the main chassis
and thus connected directly to one
side of the AC line. There are

Fig. 4. Separate control subchassis in
Crosley Model AT10B.

FIZER PANEL

(B) In Magnavox Model V19-02AA.

Fig. 5. Control-mounting panels made of
fiber material.

~ INSULATING FIBER
STRIP AND GROMMET
—_

INSULATING GROMMET

Fig. 3. Isolated control panels in Westinghouse Model H21T107.

some sets in which adjacent sec-
tions of the chassis are insulated
by a fiber “sandwich.” Special
grommets are then used to insu-
late the rivets or screws that hold
the two sections together. This
type of construction was utilized
in the chassis shown in Fig. 3.
Small fiber sections may also be
riveted to a metal chassis to serve
as control-mounting panels. Two
examples of these are shown in
Fig. 5. Some panels such as the
one in Fig. 5A are mounted so
that the insulating material can
be easily recognized as such,
while others (Fig. 5B) are small
chassis inserts which are harder
to spot at first glance.

Summary

Most AC-DC television sets use
shock protection for exposed
parts, but the technician who is
servicing an unfamiliar receiver
of this type should not take for
granted that protection has been
provided. After a jab is done, he
should be sure that insulation re-
mains effective so that the set will
not be a booby trap for an unwary
customer or the next technician to
service the unit. Resistance meas-
urements between insulated sec-
tions or voltage readings between
exposed metal parts and absolute
ground provide effective safety
checks.

Avoid replacing plastic control-
shaft units with ones having un-
insulated metal shafts, and check
to be sure that loose items such as
blobs of solder or small washers
are not lodged between chassis
sections where they can bridge
across insulation. Customers and
technicians will both live longer
that way! A

19



IN THE WORLD

[ests over ﬁ; z OF ALL

POPULAR TV TUBES — IN SECONDS

Accurately makes each tube test in seconds
Checks average TV set in minimum minutes

Tests each tube for shorts, grid emission, gas
content, leakage, and dynamic mutual conductance

Ingenious life test detects tubes with short
life expectancy.

One switch tests everything. No multiple
switching. No roll charts.

Shows tube condition on “Good-Bad’’ scale
and in micromhos. large 4%-inch plastic meter
has two highly accurate scales calibrated
0-60C0 and 0-18,000 micromhos.

Automatic line compensation is maintained by a
speciol bridge that continuously monitors
line voltage.

Built-in 7-pin and 9-pin straighteners are mounted
on the panel

* NAMES ON REQUEST

Maokers of Dyna-Quik, CRT,
Dyna-Scan and -~ Calibrator
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DYMAQUE MODRL 300 TUSI CHART

FASTEST SELLING TUBE TESTER

" npaid for itself several times.
Really indispensable."

-ﬁ‘
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Saves time.
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Simple to O

"Makes lots of money for us.
Wonderful instrument.”
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dability .

One extra tube sale on each of 5 calls a day
pays for the Model 500 in 30 days

Enthusiastic comments like those above come from
servicemen all over the country. Actual experience shows an
average of close to 2 additional tube sales per call.

Instead of the “trial and error” method of substitution
testing, the Dyna-Quik 500 quickly detects weak or
inoperative tubes. Cuts servicing time, saves costly call-backs,
shows each customer the true condition and life expectancy
of the tubes in the set, and makes more on-the-spot tube
sales. Helps keep customer good-will, give a better

service guarantee, and make more profit.

The B&K Dyna-Quik 500 measures true dynamic mutual
conductance. Completely checks tubes with laboratory
accuracy under actual operating conditions right in the home
-..in a matter of seconds. Saves time and work in the shop,

too. Simple to operate. Easily portable
in luggage-type case. Weighs only 12 Ibs. NET. $10995

See Your B&K Distributor or Write for Bulletin No. 500-R

Model 1000 DYNA-SCAN Model 400 CRY Model 750 CALIBRATOR

Picture and Pattern Video Cathode Rejuvenator Tester. Designed to check and adjust
Generator. Complete Flying Tests and repairs TV picture  test instruments with labaro-
Spot Scanner. Net, $199.95 tubes. Net, $54.95 tary accuracy. Net, $54.95

BaK MANUFACTURING CO.
3726 N. Southport Ave. * Chicago 13, lllinois
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A Close Look at
Motorola and Zenith

Remote Controls

by Thomas A. Lesh

“Relax in your easy chair and
tune the TV set by remote con-
trol” is potent sales talk, and set
manufacturers have been devot-
ing considerable energy lately to
the development of remote tuning
devices. The majority of these
units are connected to the TV
receiver by a cable. Such systems
have the advantage of being ex-
tremely simple electrically, but
the long cable run may be awk-
ward. In addition, remote opera-
tion is for the most part restricted
to one general area. These draw-
backs have been overcome in at
least two different types of wire-
less remote control systems that
have been produced this year.
One (Zenith) wuses supersonic
waves as a control medium, and
another (Motorola) employs low-
power RF radiation. Both are

Fig. 1. Zenith ““Space-Command 400"’ transmitter removed from its case. Keys

oparate hammers which strike tuning rods.

relatively complex in construction
but highly convenient to use.

Zenith “Space-Command”’

Some 1957 Zenith sets are
equipped with an acoustically
operated device called “Space-
Command.” The essential parts of
this system are as follows:

1. A small, hand-held transmitter
(Fig. 1) equipped with tuning
rods which, when struck, will
vibrate at supersonic frequen-
cies near 40 ke.

2. A capacitor-type microphone
on the front of the TV set to
pick up the supersonic vibra-
tions and convert them to RF
energy.

3. A control receiver inside the

TV set to amplify and detect
the RF signals.

4. Relays to make or break switch

6ALS 2.2 2 470K
5 MEG% 1 MEG
= -18V = 6CM7 MUTE"
077 RELAY CONTROL BI-STABLE
1 2.2
MEG T
r VIA——AAN—— :
I o0l o 40K 470K b
- r—[—fsmro §4.7K 20V
== = TAP ON TV
= ACROSS IN SERIES WITH
PWR. TRANS.

MOTOR SWITCH

SPKR. VOICE COIL

Fig. 2. Discriminator and relay-control circuits of Zenith ‘’Space-Command 200"
control receiver. Qutput of 6ALS is positive and drives 6CM7 into conduction.
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contacts and perform the de-

sired tuning functions.

There are two versions of the
“Space-Command” system. A de-
luxe “400” model features a 4-rod
transmitter with which the user
can turn the set on and off, mute
the sound, and rotate the channel
selector either clockwise or
counterclockwise. The control re-
ceiver in the TV set used with this
model contains 8 tubes. A simpler
two-rod system called the “200”
performs only the functions of
muting the sound and turning the
channel selector in a clockwise di-
rection. A narrow-bandpass, 5-
tube control receiver is included
in the “200” system.

Details of construction in the
“400” transmitter can be seen in
Fig. 1. The rods are supported at
the center by spring-wire clamps.
Each tuning key is linked to a
small hammer in such a way that
pressure on the key causes the
hammer to be cocked. As soon as
the key is fully depressed, a re-
taining spring is released and the
hammer strikes the bottom end
of a rod. This causes supersonic
vibration of the rod, accompanied
by a slightly audible “ping.” The
rods all have different resonant
frequencies, given in Table 1. The
“200” transmitter is similar to the
“400” in all respects except that it

+ Please turn to page 74
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Independent Service Dealers:

That's why we say,use Raytheon
TV and Radio Tubes for your
replacement work. We have no

“captive service’’organizations
to compete with you for TV and
Radio service business — we
leave the service business to yox.
Serving you is our only interest.

First, we serve you with the
finest TV and Radio Tubes —
Raytheon Tubes — designed to
meet the varying needs of the
many set manufacturers and

perform perfectly in all makes
and models of sets.

Second, we serve you Raytheon
Tubes promptly and efficiently
through a network of inde-
pendent Raytheon Tube Dis-
tributorswithtrained personnel
eager to help independent
dealers in every way.

Third, we serve you with the ex-
clusive Raytheon Bonded Elec-
tronic Technician Program. If
you can qualify, you become

part of a nationally recognized
and advertised organization,
yet you retain your own inde-
pendence.As aRaytheon Bonded
Electronic Technician, you’re
identified as a dependable busi-
nessman capable of fast, effi-
cient TV and Radio service on
all makes and models of sets.
You will have the exclusive
Western Union “Operator 25"
tie-in bringing business to you,
along with many other impor-
tant advantages.

Ask your Raytheon Sponsoring Bonded Tube Distributor to give you the Raytheon Bonded story.

RAYTHEON MANUFACTURING COMPANY

Newton, Mass.

Receiving ond Cathode Ray Tube Operations
* Chicago, lll. = Atlanta, Ga.

+ Los Angeles, Calif.

Roytheon mekes? Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, ®

oll these

Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes,

Excellence in Eleclronics
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Fig. 1. Win-Tronix Model 825 Dynamic
AGC Circuit Analyzer. The unit cuts
time in servicing AGC systems.

AGC Trouble Shooting

Pictured in Fig.1 is the Win-
Tronix Model 825 Dynamic AGC
Circuit Analyzer, manufactured
by Winston Electronics, Inc. and
especially designed for trouble-
shooting television AGC systems.
The instrument actually combines
a signal gemnerator, VIVM and
variable bias supply into one port-
able unit.

Specification features are:

1. AGC Test Signal — RF signal
with 15 kc sync-pulse modula-
tion, variable output from zero
to 500,000 microvolts, preset
for channel 2 and adjustable
for channels 2 through 4.

2. Vacuum Tube Voltmeter and
Ohmmeter — available scales
are 15-0-10 volts DC, center
zero; 300-0-300 volts DC, cen-
ter zero; 0-800 volts peak-to-
peak; 0-250 volts AC (RMS);
and 0-10 megohms.

3. AGC Bias Supply — variable
DC output from +1 to —15
volts.

I recently had the opportunity
to examine a Model 825 AGC
Analyzer in our lab. Since the
checks I made were under typical
service shop conditions and on
conventional TV receivers, 1
thought you, the reader, might
like to follow me through on
some of the tests I performed
with this particular instrument.

Naturally, my first step was to
read over the operating instruc-
tions completely. In doing so, I

March, 1957 + PF REPORTER

by Leslie D. Deane

Fig. 2. Pattern produced on the screen of a late model TV by the RF signal from
the Win-Tronix analyzer.

found the instrument was de-
signed for testing AGC systems
in several different ways. By us-
ing the proper test leads and
placing the function switch in the
correct position, one can monitor
the AGC voltage at various test
points, check the gating pulse at
the AGC keyer tube, substitute
a variable DC bias for the AGC
voltage, or check AGC action by
using the RF signal generated
within the unit.

I decided to fire up one of the
older TV test chassis and check
its AGC action both on local sta-
tions and on our own closed-
circuit signal. After turning the
analyzer on, I placed the function
switch in the 15-0-10 VDC posi-

WAAMALAmeLcantadiahistons.com

tion and zeroed the meter with
test leads open.

I connected the meter cables
to the AGC line and chassis
ground and monitored the AGC
voltage under both strong and
weak signal input conditions. I
could detect no trouble symptoms
in the picture and the action of
the AGC voltage appeared nor-
mal.

In order to simulate a trouble,
I disconnected the AGC line from
the IF and tuner sections of the
receiver. Selecting a signal from
a local station, I found the pic-
ture would pull horizontally and
overload almost to the point of
negative phase. I then connected

» Please turn to page 79
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WIRE-WOUND
POWER RESISTORS

>

You can count on Clarostat “Greenohm” Ay’

power resistors — they won't let you down. £l

“Greenohm” power resistors are used in the \ g

most expensive, critical electronic equipment j ll P

where dependability is the prime requisite. b “ v"

You can have this same dependability, by n ...,t:

insisting on “‘Greenohm’ power resistors. -
LOOK — Overload a “Greenohm" THEN . . . plunge the over-heated
power resistor. Get it so hot you “Greenohm” power resistor in
can light a cigarette from it... cold water. No blisters, no cracks,

in fact, it will work good as new.

CLAROSTAT

*Reg. U.S. Pat. Off,

24

Ask your Clarostat Distributor for Greenohm Resistors
CONTROLS AND RESISTORS

CLAROSTAT MFG. CO., INC,, DOVER, NEW HAMPSHIRE
in Canada: CANADIAN MARCONI CO., LTD., TORONTO 17, ONT.
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by Caivin C. Young, Jr.

Fig. 2. Frequency response curves for
series resonant circuits. Curve A repre-
sents a high-Q and curve B, a low-Q.

CHART |—Data for Fig. 2

Curve A Curve B
?rees: I:‘: nnc'y 21 mc 21 mc
Inductance 7.5uh 7.5uh
Capacitance 7.7 mmf. 7.7 mmf.
Regstance 10 @ 100 ©
Q 99 9.9
X, Xc y4 X, Xe y4
18.9 mc 8900 | 1085Q | 200Q 8900 | 10850 | 223¢Q
19.95 mc 9350 [1035Q | 100 935Q | 10350 | 141 Q
20.5 mc 9600 | 10100 512 | 9600 | 1010Q | 112¢
21 mc 9900 | 9900 10| 990 | 990 | 100Q
2155 mc | 10100 | 9602 | 51e | 10100 9609 | 112¢
| 22.05 mc 1035 | 935Q | 1002 | 10359 | 9350 | 141Q
23.1 mc 10850 | 8900 | 2000 | 10850 | 890Q | 223Q
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The resonant frequency of a series
tuned circuit, the figure of merit
or Q of a coil, and the Q of a cir-
cuit are each bits of information
with which the practicing service
technician should be familiar. The
best reason that can be given for
this statement is that a basic
knowledge of these electrical
properties is a big help toward
the intelligent servicing of cir-
cuits such as traps, peaking net-
works, coupling circuits, etc. So
here are the facts in concise and
easily digestible form.

Series Resonance

The resonant frequency of a
series tuned circuit may be cal-
culated using the formula:

L @
VvVLC
where fy = resonant frequency

in kiloeycles,
L = inductance in microhenries,
C = capacitance in microfarads.

The value of the capicitor is
always easy to obtain (color code
or value on schematic diagram)
but the inductance of a coil may
or may not be given; therefore, if
the above formula is to be used
to determine the resonant fre-
quency of a circuit, the value of
inductance may have to be ob-
tained by measurement with a Q
meter or impedance bridge, both
of which are laboratory type test
instruments. Series resonant cir-
cuits are generally used in a tele-
vision receiver as traps, and the
proper resonant frequencies of
these networks may usually be
found by consulting the alignment
instructions.

If the resonant frequency and
the value of capacity in a series
resonant circuit are known, the
value of inductance may be cal-
culated using the formula:

25,300

L="Fx< )

where L = inductance in microhenries,

fx = resonant frequency
in kilocycles,
C = capacitance in microfarads.

- Please turn to page 70
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FROM DELCO RADIO come the speakers

do ycur customers!

Engineering skills of Delco Radio and General Motors com-
bine to offer a full line of speakers for home and auto radios,
phonographs, TV, and Hi-Fi. National advertising behind
the Delco Wonder Bar Radio develops a bigger service
market for you! For fast service call your UMS-Delco
Electronics Parts Distributor.

14 Standard Models: Designed and built to R.E.T.M.A.
standards with heavily plated metal parts and Alnico-V
magnets. Precision felted cones give uniform response over
full operating frequency range. All are fully dustproof
and dependable.

Dual-Purpose Hi-Fi Model 8007: A superior speaker for

custom-built audio systems and for replacements in AM,
FM, TV and phonograph sets. Size 8", 50 to 12,500 CPS
frequency range; Alnico-V magnet; 10-watt power rating;
4.1 v.c. impedance; 133" voice coil.

with highest performance. You trust them...so

DELCO ’
—
RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

A GENERAL MOTORS PRODUCT — A UNITED MOTORS LINE

d Distributed by Delco Electronic Parts Distribulors

A complete line of original equipment service parts from the

W O R L D L E ADE R I N

A UTO R A DI O
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To Keep You Up to Date, Here’s Important Data

on Some Unusual Tubes in a 9" Portable TV Set

Typical of the many new de-
velopments constantly being made
in picture-tube and receiving-tube
design are the new tubes which
appear in the General Electric
Model 9T001 portable TV set. The
surprisingly light weight of the
9QP4 picture tube—only about 2
pounds—is made possible by a
new construction technique. In-
stead of having a separate cone
and faceplate, this tube has a
one-piece bell which is made by
the same process used to manu-

10C8

V.0SC. & OUT.
or AF AMP. & OUT.

facture bottles. A separately made
neck is sealed to the bell, and the
anode lead is brought out to the
tube base. Anode operating volt-
age is approximately 5.5 kv. The
9QP4 has 40 sq. in. of viewing
area, 70° deflection, and electro-
static focusing.

The G-E 9” portable receiver
utilizes 8 special new tube types
which were designed for series-
string operation with only 300-ma
heater current. Two older types
are also used—a 1V2 high-voltage

12CT8

SYNC VIDEO
CLIPPER AMP .

rectifier, and a TAU7 with both
halves of the heater wired in
series to permit 300-ma operation.
The advantages of the relatively
low heater current lie not only in
reduced power consumption but
also in lower heat dissipation. The
300-ma tubes help the manufact-
urer to design an extremely com-
pact portable receiver that will
not tend to overheat.

Three of the new tube types
(9U8, 6CB6A, and 6AU6A) are
redesigned versions of old types,
with heater voltage or warm-up
time changed to conform to new
standards. The other five 300-ma
types are completely new. Their
base diagrams are presented at
the bottom of this page.

The tuner contains a 6CE5 RF
amplifier and a 9U8 converter.
The two IF amplifiers are 6CB6A
tubes. A 12CT8 is used as a video
amplifier (pentode section) and
sync clipper (triode section). The
sound section consists of a 6AUBA
IF stage, a pair of crystal diodes
connected as a ratio detector, and
a 10C8 which serves as an audio
amplifier and output tube. An-
other 10C8 is the vertical oscilla-
tor and output tube. A TAU7
horizontal multivibrator drives an
18A5 horizontal output tube, and
the damper is a 17H3. The set
has a total complement of 12
receiving tubes.

The cabinet of the Model 9T001
is divided into three parts. Two of
these are shown in the illustra-
tion—the front panel attached to
the picture tube, and the bottom
board upon which all other com-
ponents are mounted. These sec-
tions are fastened together by
snaps which are locked in place
by a sliding bar. The third section
of the cabinet is a cover, fastened
in place by 8 screws. It is re-
movable to provide access to
tubes and other components for
servicing. A

17H3 18AS5

DAMPER
3,8

HORIZ. OUT.

Base Diagrams of 300-Ma Series-String Tubes

March, 1957 -+ PF REPORTER
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* mutual conductance tube tester
* transistor checker

° germanium diode tester

* selenium rectifier tester

MODEL 3423 $199.50

3413-B...$79.50

] 1
| |
| |
| i
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
! |
| |
: The first low priced :
| tube tester to provide |
Il * dual sensitivity for |
| short test I
| Triplett model 3413-B |
Il combines provision ;
| for conventional short
| test (0.25 megohms) |
| with high sensitivity |
I leakage test (2.0 :
] |
] |
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| |
| |
| |
| |
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| !
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megohms) — will test
series string tubes
without adapter.

No one piece of
equipment can do
more for you. As the
electronic field ex-
pands your tube tester
must do more.
TRIPLETT TUBE
TESTERS meet this
demand. More heater
voltages including
315, 4.2 and 4.7 volts
for 600 mill series
string heaters,
Quickly locating the
bad tubes saves time.
Tube sales can be a
profitable business in
itself.

¥
: 1
PR E-screen Foan \

- G-cimcun UNE CONTROL
~ e MOOE 3473 W@ TUSE TESTER
r——— -

NEW

Triplett Tube Tolerance Computer—permits model 3423 users to check tubes for critical circuits
closer than the approximately 35% below tube manual value as shown on the roll chart.
Simple use quickly determines micrombo reading required for selecting applicable tubes for
such as oscillator circuits that call for tubes within 10% of the manual value.
Available to all present and future users.

Burton browne advertising

signal (4KC) for grid and DC bias voltage making it independent
of line voltage hum. It also has a complete coverage of all tube
types—six plate voltages (including 0-10 variable). Micromhos
scales read 0-1800, 0-6,000, 0-18,000 and 0-36,000. Leakage meas-
ured directly on meter 0-10 megohms.

Quick development of new types of tubes can obsolete any tester
tomorrow that does not have the multiple switching arrangement of
Model 3423 which allows making any combination of tube connec-
tions, Ask your parts distributor to demonstrate the many other
extra features of this foremost tube tester. . .. Triplett automatically
furnishes revised, up-to-date roll charts regularly if you promptly
return registration card. (Included with tester.)

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON,OHIO

Here is the ultimate in a
tube tester for today and
tomoerrow. A 4 in 1 value
that checks for accuracy as
the circuit demands depend-
ing on the tolerance of the
circuit.

Model 3423 will give you no
false readings to waste time.
The patented circuit for the
tube testing employs actual

23 PF REPORTER - March, 1957



A STOCK GUIDE FOR TV TUBES

The following chart is presented as a
guide for the maintenance of an up-to-
date stock of television receiving tubes.
The figures in the chart are expressed
as proportions based on a total of 1,000
tubes. For example, if the figure 6 is
given for a particular type of tube, this
means that six out of every 1,000 tubes
in television receivers now in service
are of that type. The minimum entry is
0.5 per 1,000, rounded off to 1.

A cumulative record is kept of the
tubes used in new models of receivers.
The resulting figures are adjusted to
take into account the quantities of pro-
duction of different models and the re-
tirement of old sets at an estimated
average age of six years.

In most cases, combined listings are
given for redesigned “A” and “B” tube
types and their prototypes. Some of the
most recent designs should be kept in
stock, and it is usually practical to
stock the latest version exclusively.

The listing of a large figure for a par-
ticular type of tube is not necessarily a
recommendation for stocking that num-

ber of tubes. (Some consideration
should be given to the frequency of
failure of the tube.) A large figure does
indicate that the tube is used in many
circuits and emphasizes the necessity
for maintaining a sufficient stock to fill
requirements between regular tube
orders.

NOTE: The 0.5-per-1,000 minimum
figure is somewhat lower than that
which has been used in the past. This
reduction was made so that the chart
will more quickly reflect the relative
popularity of the enormous number of
new tube types being placed on the
market. The previously-used separate
listings for pre-freeze and post-freeze
areas have lost much of their former
significance, and they have been
merged for simplicity’s sake. UHF tuner
tubes are no longer being listed, due to
their limited application; but color re-
ceiver tubes will continue to be listed
as they reach the 0.5-per-1,000 percent-
age-of-use figure.

2. FOR 450-MA SERIES STRINGS

At least five manufacturers are mak-
ing tubes with 450-ma heaters having
controlled warm-up time. It is possibly
premature to keep these tubes as. yet,
since they have not appeared on the
market in substantial numbers. Never-
theless, the length of the list of 450-ma
tubes is a forecast of an important de-
sign trend. You can expect to see many
of the smaller TV sets appearing with
tubes of this kind in the near future.

Note that some of the new types have
6-volt heaters. These can be used as re-
placements for their prototypes, but
not vice versa. Other types will be
non-interchangeable because of the
differences in filament voltages. In the
list given below, some of the proto-
types themselves will be unfamiliar be-
cause they have been on the market
for less than a year. Several of the
very latest tubes to be introduced are

TUBE NO. OF TUBE NO. OF TUBE NO. OF
TYPE UNITS TYPE UNITS TYPE UNITS
1B3GT 45 6AUSGT 3 6DQ6/-A il
1X2A/-B 8 6AU6 101 6J5 3
3ALS5 2 6AU8 2 6J6 24
3AUS 2 6AV5GA 3 6K6GT 8
3BC5 1 6A V6 17 6S4/-A 1
3BN6— 2 6AWS 4 6SL7GT 2
3BZ6 1 6AX4AGT 14 6SN7GT/-A 68
3CB6 7 6AX5GT 2 6SN7GTB 5
3CF6 1 6BA6 8 6SQ7 3
3CS6 1 6BC5 6 6T8 13
4BQ7A 1 6BC8 1 6U8 18
SAMS 1 6BE6 7 6V3A 2
5ANS8 1 6BF5 1 6V6GT 15
5AQ5 2 6BG6G 4 6WA4GT 21
5ATS 1 6BHS8 1 6W6GT 11
5J6 1 6BK5 3 6X8 8
5T8 1 6BK7A 7 6Y6G 1
5U4GA/-B 47 6BL7GT 6 7AUT 2
5U8 3 6BN6 7 TNT 1
5Y3GT 2 6BQ6G/-A 2 12AT7 11
6AB4 2 6BQ6GTA/-B 21 12AU7/-A 33
6AC7 5 6BQ7A 17 12AV7 2
6AGS 6 6BX7GT 1 12AX4GT/-A 6
6AGT 2 6BY6 2 12AX7 5
6AHAGT 3 6BZ6 3 12AZ7 1
6AH6 6 6BZ7 4 12B4A 2
6AKS5 2 6C4 8 12BH7/-A 14
6ALS5 67 6CB6 133 12BQ6GTA/-B 1
6AMS 3 6CD6G/-A 2 12BY7/-A 11
6ANS 7 6CF6 2 12CU6 1
6AQ5 15 6CGT 3 12DQ6/-A 1
6AQTGT 2 6CL6 3 12L6GT 2
6ARS5 1 6CM7 1 12SN7GT/-A 4
6AS5 3 6CN7 1 25AX4GT 1
6AS6 1 6CS6 3 25BK5 1
6AS8 1 6CU6 3 25BQ6GTA/-B 4
6AT6 2 6DC6 1 25L6GT 5
6AT8 1 6DE6 2 25WAGT 1
6AU4GT/-A 3 6DG6GT 1
TWO WHOLE LINES OF NEW TUBE USE
TUBES INTRODUCED 12AC8 N —
-IF pentode
DURING 1956 12AD6 Pentagrid converter
12AE6 Dual diode/triode
12AF6 RF-IF pentode
12AG6 Pentagrid converter
1. FOR HYBRID AUTO RADIOS 12AL18 Triode/tetrode
12BL6 RF-IF pentode
gCNS IF pentode
An entire family of new tubes was 128§65 %Fpi::;%ie
produced to make possible the develop- 12F8 Dual diode/pentode
ment of hybrid tube-transistor radios 12G8 Dissimilar dual triode
for automobiles. All these new tube 12J8 Dual diode/tetrode
types are capable of operating at a 12K5 Power tetrode
plate potential of approximately 12 v. 12U7 Dual triode

made in three versions, with a choice
of 6-volt, 600-ma, or 450-ma heaters.

TYPE PROTOTYPE KIND OF TUBE
3AF4A 6AF4A UHF triode
3BN4 6BN4 RF triode
4AU6 6AU6 Pentode
4BA6 6BA6 Pentode
4BC5 6BC5 Pentode
4BE6 6BE6 Pentagrid
4BN6 6BN6 Gated-beam
4BUS 6BU8 Dual Pentode
4CB6 6CB6 Pentode
4CE5 6CE5 Pentode
4DK6 new Pentode
4DT6 6DT6 Pentode
5BQTA 6BQTA Dual triode
5BS8 6BS8 Dual triode
5BZ7 6BZ7 Dual triode
6AMSBA 6AMS Diode/pentode
6ANSA 6ANS Triode/pentode
BAQSA 6AQ5 Beam pentode
6ATBA 6AT8 Triode/pentode
6BESA 6BES8 Triode/pentode
6BKT7B 6BK7A Dual triode
6BRSA 6BR8 Triode/pentode
6CG8A 6CG8 Triode/pentode
6CL8 new Triode/tetrode
6CM8 new Triode/pentode
6CR8 new Triode/pentode
6CS8 new Triode/pentode
6CZ5 new Beam pentode
6J6A 6J6 Dual triode
6T8A 6T8 Triple diode/triode
6UBA 6U8 Triode/pentode
6V6GTA 6V6GT Beam pentode
6X8A 6X8 Triode/pentode
8AUS 6AU8 Triode/pentode
8AWSBA 6AWSBA Triode/pentode
8BASA 6BASBA Triode/pentode
8BHS8 6BHS8 Triode/pentode
8BNS 6BN8 Triode/dual diode
8CG7 6CG7 Dual triode
8CM7 6CM7 Dissimilar dual triode
8CN7 6CN7 Dual diode/triode
8CS7 6CS7 Dual triode
8SN7GTB 6SN7GTB Dual triode
9AU7 12AU7 Dual triode
11C5 35C5 Beam pentode
13DE7 new Dual triode
17AV5GA  6AV5GA Beam pentode
17TAX4GT  6AX4GT Damper diode
17BQ6GTB 6BQ6GTB Beam pentode
17C5 25C5 Beam pentode
17CA5S 6CAS Beam pentode
17CU5 6CU5 Beam pentode
17D4 new Diode (damper)
17DQ6/A 6DQ6/A Beam pentode
17L6GT 6L6GT Beam pentode
17R5 12R5 Beam pentode
35CD6GA  6CD6GA <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>