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Radio Corporation

of Americq
MADE IN y. 5 4

%w cam sell MORE RCA Battorios because...

RCA BATTERIES give vou a clear selling field
—they’re distributed primarily to the radio
trade!

You have less competition from non-radio
neighborhood stores. Sell RCA Batteries and
repeat sales stay with YOU!

RCA Batteries are radio-engineered for extra
listening hours. The completely rounded line
covers virtually all renewal requirements.

‘ ! !‘ ‘
’I i RADIO BATTERIES

A"y

\AAANNE
OO,

HNT h.lhl’”! H e

oy

Closely co-ordinated production meets seasonal
demand, assures fresh stock always.

RCA provides the greatest array of battery
selling aids in the industry—all geared to the
radio trade.

Smart packaging, competitive prices and “the
greatest name in radio” are compelling reasons
why RCA Batteries are your best buy by far.

See your RCA Battery Distributor for fast, reliable service.

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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’'LL TRAIN YOU FOR YOUR
FCC LICENSE

A Federal Communications Cémmission
Commercial Operator’s License puts you
in line for a good job in Radio or Tele-
vision Broadcasting, Police, Marine, Avia-
tion; Two-way, Mobile or Micro-wave Re-
_ tay Radio. Mail coupon below for book
and catalog (both FREE) about my NEW

this Transmitter Power Supply
used in the basic experiments in
RF and AF ampilifiers, frequency
multipliers, buffers, ete.

YOU _
SET UP code amplitude and
frequency wmodulation circuits
(put voice, music, etc., on “elec-
trical signal” you produce). You
introduce, correct defects, learn
how to get best performance.

YOU MEASURE current,
voltage (AC, DC and RF), re-
sistance and impedance in cir-
cuits with Electronic Multi-
tester you build. Shows how
basic transmitter circuits be-
have; needed to maintain sta-
tion operation.

YOU L@

BUILD this Wavemeter and
use it to determine frequency
of operation, make other tests
on transmitter currents.

| TRAINED THESE MEN

“I am now Chief Engineer
of Radio Station WORD, in
charge of four engineers.
0\\e all 1 kno\\ about Radio
1.m—C. J. B

R.
DETTE Spartanburg, S. C.

“Thanks for splendid Home
Study Radio Course, a large
factor in my getting present
position as Senior Radio Op-
erator of Station WRGP.”"—

. LISTER, Pensacola, Fla.

“Hold a Radio telegraph
Second Class License. Now
with Civil Service as P:d

Electncal Engineer.”"—
TIS L. WRIGHT, Albu-
A querque. N. M.

i XL nooga, Tenn. NAME. oo Age.....
GET THIS TRAINING R

UNDER City... .Zone...  State. ... ..
G.I. BILL. MAIL COUPON. [m] Check 1f Veteran Approved Under G. L. Bill

QQ[
2

“I have been 1n several kinds
of Radio work. I am now
specializing in Marine Ra-
' dio telephone installations
and service.” — MURRAY
e~ DICKSON, Paducah, Ky.

““When I enrolled, I had no
idea of entering Commercia!
Radio. Now Operator, Police
Radio Station WASP and
Highway Station WKSJ."—
G. DeRAMUS, Selma, Ala.

“Am now Chief Engineer at
Radio Station WAGC. Stilt
using my N. R. 1. texts as
swell references.” — CHAS.
W. STOKELEY, Chatta-

HAIL NOW-BOOK FREE

v Communications course.

# YOU BUILD THIS TRANSMITTER

with parts I send. This low-power broadcasting transmitter
shows you how to put a station “on the air.”
procedures demanded of Broadcast Station Opera-
tors, conduct many experiments, make
many practical tests.

Ever think HOW FAST Radio-Television
Communications is changing, developing,
growing? Have you considered what this
amazing progress can mean to you?

In 1945, there were 943 Broadcasting
Stations. Today 2,694 are on the air!
Result—THOUSANDS OF QUALIFIED
MEN STEPPED INTO GOOD JOBS. Only
19 Television Stations were on the air in
1947. Today there are more than 50 and
experts say there will be 150 in a few
months, 1,000 within three years. That
means thousands of well-paid jobs for
trained Operators and Technicians. Then
add development of FM, Two-way Radio,
Police, Marine, Aviation and Micro-wave
Relay Radio! Think what all this means!
New jobs, more jobs for beginners! Better
jobs, better pay for experienced men!

Are you a beginner who wants steady
work in this growing field? My NEW
course can help you get an FCC License
and prepare for the job you want. Are you
a man with some training in Radio or
Radar, or a Licensed operator? My NEW
course modernizes, increases the value of
your knowledge and experience!

You perform

with MANY KITS of
MODERN EQUIPMENT | SEND

Servicing Training
Also Offered by N.R.L

If you prefer a good-pay job in Radio-~
Television Servicing . . . or your own
money-making Radio-Television Sales and
Service Shop, I'll train you at home. My
famous Servicing Course also includes many
Kits of Parts. You conduct experiments and
tests with modern Radio and other circuits
you build. T also show you how to make $5,
$10 a week or more EXTRA MONEY fixing
neighbors’ Radios while training. Full infor-
mation in my 64-page catalog. Mail coupon.

MY COURSE INCLUDES

TELEVISION

Course Is New! Different!

Mail coupon now for facts about my
NEW, intensely practical course in Radio-
Television Communications. Let me send
you FREE books. Read outlines of 78 les-
son texts written for you by leading Com-
munications experts, edited by my practi-
cal staff. See the nine big Kits of Parts
1 send that “bring to life” theory vyou
learn. Read about the transmitter you
build and operate, about the Electronic
Multitester you get. All equipment yours
to keep. My BRAND NEW course includes
BOTH Theory and Practical Experience,
with result-getting kits, in Radio-Tele-
vision Communications. It's backed by
N. R. L—the world’s oldest and largest
home study Radio school.

Mail Coupon For Book FREE

Send today! See what my NEW course
is like. Find out how I get you ready for a
brighter future, better earnings, more
security in Radio-Televison. Send coupon
now in envelope or paste on penny postal.
NO OBLIGATION. NO SALESMAN
WILL CALL! My books, sent to you
FREE, tell the full story. J. E. SMITH,
President, Dept. ODX, National Radio In-
stitute, Wash- -
ington 9,D. C.

MR. J. E. SMITH, President, Dept. ODX
National Radio Institute, Washington 9, D. C

Mail me FREE Catalog and Book about Radio and Tele-
vision Communications opportunities and training.

salesman will call. Please write plainly.)

- Ch EN ED ED s ms e - WD e O G GL G IR AR W R ER e
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Incorporating
SHORT WAVE CRAFTe TELEVISION NEWS*
RADIO & TELEVISION
*Trademark regisiered U. S. Patent Office
—_—
—

formerly RADIO-CRAFT

MEMBER
AUDIT BUREAU OF CIRCULATION

Hugo Gernsback, Editor-in-Chief

M. Harvey Gernsback, Editorial Director
Angie Pascale Produchon Manager
wm. Lyon Mclaughlin, Tech. lllustration Director

Fred Shunaman, Managing Editor
Robert F. Scott, W2PWG, Technical Editor
I. Queen, Ednorial Assuciate

G. Aliguo, Circulation Manager
Robert Fallath, Promation Manager

APRIL, 1950

Lee Robinson, General Manager
John J. Lamson, Sales Manager

CONTENTS

Editorial {Page 23)

Unprofessional Servicing............. weveeoe...by Hugo Gernsback 23

FM (Pages 24-25)

Wide-Band FM Adapter Reduces Interference....by Peter G. Sulzer 24

Television (Pages 26-33)

Television Equipment Standards. ............... by Motthew Mandl 26
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A Deluxe Televiser, Part IV, ................. by Charles A. Vaccara 28
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NATIONAL

EEVISIO

FIRST |

MODEL TVB-2

A SENSATIONAL NEW
BOOSTER FEATURING
A TURRET TUNER

The turret tuner is recognized as the
most efficient television input tuning
device yet designed because of (1)
its exceptionally high gain and (2) its
uniform bandwidth on all channels. It
is used in today's finest television
receivers. Now, for the first time,
National makes available all the
advantages of a turret tuner in a
truly sensational-performing new tele-
vision booster.

COMPARE THESE FEATURES:

(1) Turret tuner with an individuvally
tuned set of coils for each channel. (2)
Removable polystyrene coil-mounting
contact panels. (3) A single 6AK5 for
maximum usable gain. (4) A built-in
power transformer (not AC-DC — no
“"hot”” chassis). (5) Selenium rectifier
for long life. (6) Channel selector and
fine tuning in a single, easy-to-operate,
dual-purpose control. (7) Pilot light
illuminates selected channel.

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS

RADIO-ELECTRONICS for

s @
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TELEVISION, RADIO

ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own

Radio Manufacturing, Sales, Service

Broadcasting, Telecasting

Television Manufacturmg, Sales, Serv-
ice

Laboratories: Installation, Maintenance

of Electronic Equipment,

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Com-
panies; Oil Well and Prilling Com-
panies; Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs
in many reloted fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers

Experiments with AF and RF amplifiers

Experiments with resonance

Producing beat frequencies

Calibrating oscillators

Experiments with diode, grid-bias, grid-

leak and infinite impedance detectors

Practical experience in receiver trouble
shooting

Application of visual tester in check-
ing parts and circuits

Experiments with audio oscillators

Advanced trouble-shooting

. . . and many, many others

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training
in your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

You NATIONAL SCHOOLS

Get Complete Training. You Receive and Keep All Tubes,
Equipment, Parts and Lessons. No Extra Charges.

You will find all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and complete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, modern Television texts,
All parts are standard equipment.

Shop Method Home Training ., . .

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON’T DELAY! The Radio-Television
Industry needs trained men NOW!
For quick action,
APPROVED mail coupon

VET:g:NS' today and we'll
Check coupon below | rush yeu full in-
formation.

NEW, ILLUSTRATED
OPPORTUNITY .

BOOK AND SAMPLE
LESSON SHOW YOU

HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

LEARN BY LOS ANGELES 37, CALIF. « EST. 190 AR e A
DOING FIND OUT NOW ... MAIL COUPON TODAY
You receive National Schools, Dept. RE-4 s 1
fpecial labora- 4000 South Figu;roo Street Maélr Zlaggévg;ope I

n?erxytel)etgseorr;; Los Angeles 37, California penny postal.

to show you
how to build
with your own
hands various

Send me your FREE book ‘“Your Future in Radio’”’ and
the sample lesson of your course. I understand no sales-
man will call on me,

experimental NAME
units such as ADDRESS
those shown at

left, and how CITY,

ZONE. STATE

to conduct
many tests.

[} Check here if Veteran of World War II

APRIL, 1950

|
|
|
AGE. I
|
|
|
|
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2°x3" PM »
Speaker—0.125
walt; resonant fre-
quency, 250-365
cps; 1.5 oz. magnet;
voice-coil imped-
ance, 11,8 chms
(at 1000 cps); rim
mounting.

" 4" PM Specker
—3 watts; resonant
frequency, 170-225
cps; 1.47 oz. mag-
net; voice-coil
impedance, 3.2
ohms; rim er pot
mounting.

4'x6° PM [ 3
Speaker—3 walls;
resonant frequency,
150-200 cps; 1.47
or. magnet; voice-
ccil impedance,

3.2 ohms; rim or
pot mounting.

4 12° PM Speaker
=12 watts; reso-
nant frequency,
T0-85 cps; 2.13
oz. magnet; voice-
coil impedanca,
3.2 ohms; rim
mounting.

5% PM Speaker *
—3 walis; resonant
frequency, 150-200
cps; 1.47 ox. mag-
net; voice-coil im-
pedance, 3.2 chms;
rim or pot mounting.

High Fidelity at a new low price...

e

The new 51551

15" Duo-Cone Speaker—Frequency re-
sponse, 40 to 12,000 cps; 25 watts power-
handling capacity; wide-angle radiati
Suggested list price, $55.00.

4 12° Field-Coil
Speaker—12 watts;
resonant frequancy,
70-85 cps; 1000-
chm, T0-ma. field;
voice-coil imped-
once, 3.2 ohms;
rim mounting.

5" Fleld-Coail *
Speaker—3 watls;
resonant frequency,
150-200 cps; 450-
ohm, 65-ma. field;
voice-coil imped-
once, 3.2 ohms; rim
or pot mounting.

4 4'x6" Field-Coil
Speaker—3 watts;
resonant frequency,
150-200 cps; 450-
ohm, 65-ma. field;
voice-coil imped-
ance, 3.2 ohms;
rim mounting.

5'x7" PM »
Speaker—& watls;
resonant frequency,
120-140 cps; 1.47
or. magnet; voice-
coil impedance,

3.2 ohms; rim
mounking.

‘ 8" PM Speaker
—B walts; reso-
nant frequency,
75-93 cps; 215
or. magnat; voice-
coil impedance,
3.2 ohms; rim *
mounting.

Maw.oo a quality line of replacement

speakers from one dependable source

Quality-engineered for depend-
able performance ... and priced
for replacement needs . . . the
RCA line of standard speakers
offers you a great selling potential.

From the superb 15" high-
fidelity duo-cone to the 2 x 3"
elliptical—each RCA speaker is
designed with top engineering
skill, made of the best materials,
and mass-produced under rigid
quality-control methods.

RCA’s PM and field-coil types
meet practically all replacement
requirements. All 4", 4" x 6", and
5" speakers are supplied with a
universal mounting bracket that

saves time in mounting either
clinch-type or strap-type output
transformers.

Look to RCA—and your RCA
distributor—as a dependable

source for all of your replacement
speaker requirements. For full de-
tails on the complete line, ask
your RCA distributor for Bulle-
tins 2F892 and 3F620.

v Moisture-resistant voice-coil
suspension—unaffected by humidity
changes.

v Rugged mechanical construc-
tion with welded housing assembly.

v Exclusive clamping spring
permanently locks Alnico V magnet
in larger sizes of PM speakers.

Check these important features!

v Mechanical filter ring in 12"
speakers cuts needle scratch and
10-kc. whistle.

v Rugged—Dustproof resistant—
Rustproof resistant.

v Adjustable voice-coil mounting
in 12" speakers.

v Rim mounting designed to RMA
standards.

www americanradiohistorv com
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INTERESTED

IN %

Job in Television

ture seem lim

an
d Small sa’an'es?

ite
dto Smal) stationg

GENER
START? ALLY FiNisy
. ’ WHAT Y
ou

If your answer is YES to most of these questions, CREI'S Home
Study Course can help you get a BETTER JOB in Television

HAT YOU DO to keep yourself abreast of new

developments is what counts toward advancement
in television. Obviously, everyone cannot qualify. Those
who do are well rewarded. The television industry offers
almost unlimited opportunity to trained engineers and
technicians. CREI training helps all levels, from novice
to experienced engineer, because its specialized individual
instruction brings out the best in a man and takes him
as far as his own aptitude and effort will let him go.

CREI is an accredited technical institute founded in
1927. Its home study graduates fill important jobs
throughout the radio, television and electronics indus-
tries. Leading industrial firms — RCA Victor, Pan
American Airways, United Air Lines, to name only a
few—have CREI group training programs now in opera-

THE THREE BASIC CREI COURSES:

* ?RAdCTICAI. RADIO ENGINEERING
undamental course in qll phases of radio-electroni
* PRA_C'_l'ICAI. TELEVISION ENGINEERINGmmCs
% Specialized training for professional radiomen
TELEVISION AND FM SERVICING

Streamlined course for men in “‘top-third” of field

ALSO AVAILABLE AS RESIDENCE SCHOOL COURSES

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute Founded in 1927
manchn;ut. 1448, {6th & Park Rd., N. W. Washington 10, D. C.
fiices: New York (7) 170 Broadway  San Frangisco (2) 760 Market st

APRIL,

1950

tion. Industry welcomes CREI grads—CREI training is
recognized as a respected reference.

Make your own opportunity in television! Add CREI
technical training to your present experience — start
either at the beginning or at an advanced stage. Get
yourself a better TV job—make more money—enjoy in-
The next two years can be the most
important of your lifetime. Write today for complete
information. The cost is popular, the terms easy.

creased security.

VETERANS: CREI training is available under the G.I. Bill. For most
veterans July 25, 1951 is the deadline—so act now!

FREE SAMPLE LESSON

Send for “The Orthicon and Image Orthicon” which de-
seribes the development, theory and operation of the orthicon
and image orthicon TV camera tubes.

MAIL COUPON FOR FREE BOOKLET

CAPITOL RADIO ENGINEERING INSTITUTE
Dept. 144B, 16th & Park Road, N. W., Washington 10, D. C.

Gentlemen: Send me FREE SAMPLE LESSON and booklet. *“Your Fu-
(ure in the New World of Electronics,”” together with details of your
home study training. CREI self-improvement program and outline
of course. 1 am attaching a brief resume of my experience, education
and "present position.

Check the Field of Gréatest Interest:
[} Practical Television Engineering.

[ Aetonautical Radio Engineering.
[} Broadcast Radio Engineering

E % ;:la,ctFlfwalafalmafnzgv;nelier;lmsge‘nicing. [} Radiofém'ct;r::ic:‘llr)l'Industry
B NAME o o BIGEL .
® ADDRESS.. -
mCITY ZONE...._ STATE. -

[ | am entitled to training under G.1. Bill. [ Send details on Residence School.

wWWww.americanradiohistorv.com
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COLOR TELEVISION fully compat-
ible with black-and-white standards
was demonstrated by the Radio Cor-
poration of America in Washington
February 8. The color registry, or
“color phasing”, was controlled by a

special development which prevents
the “color drifting” that caused objects

to change color gradually in earlier
tests.

As explained by Dr. E. W. Engstrom,
who conducted the tests, registry of
the color dots is controlled by a pulse
sent at the end of each line. Thus all
colors start each line in perfect
registry.

The Radio Month

While the tests were conducted with
standard RCA 3-tube experimental re-
ceivers roughly similar to those de-
seribed in the January Rap1o-ELEC-
TRONICS, Dr. Engstrom announced that
RCA intended shortly to submit to the
FCC for test a color receiver with only
one cathode-ray tube to reproduce the
three primary colors. This type of tube,
he suggested, would probably be a
prototype of those which will actually
be used in future commercial ecolor
receivers, when such become feasible.

TAPE RECORDING standards are
being submitted to the National Asso-
ciation of Broadcasters Board for ap-
proval. New proposals will include a
recommended standard hub and flange
for use with magnetic tape reels as
well as a standard of fidelity and qual-
ity which will enable broadcasters to
interchange reels and establish central
tape libraries.

13,000 POLICE CARS have yet to
be licensed for radio communications
in this country according to a report
made by the Marketing Services Divi-
sion of the General Electric Company.
The majority of thesz cars will be li-
censed within three years if the pres-
ent growth of radio communications
continues at the same rate.

Five thousand police radio licenses
have been granted in the United States
and the total number of licensed ve-
hicles for two-way radio police radio
now approximates 40,000. Currently
eleven state police organizations are

Get Set for LAND OFFICE BUSINESS on the

A ostatic TELEVISION BOOSTER

Soon to be Advertised Nationally
on TELEVISION

OWNERS OF TV RECEIVERS, and their friends., the nation over. will soon

see the Astatic Television Booster in operation , . - '
from their favorite TV stations. It doesn’t take a

e impact of TV advertising on sales of Astatic

advantages explained . .
crystal ball to forecast th

Boosters.

pictures on a TV screen changed to bright,

Booster, the skyrocketing of sales will be automatic. : . =
“four-tube booster” with *yariable gain control,

by the thousands — for the
*dual-tuning,”

exclusiv

ON TELEVISION. They'll ask by name for the

Astatic Booster.

I there is anything you don’t know about the

Astatic Booster, write for specificali.ons and g
complete details. Get behind this surefire pro-
gram to help you sell. Check your stock. Order

TODAY for your needs.

Astatic Crystal Devices manufactured
under Brush Development Co. patents

Ld

(isTATic | CORPORATION

uT

When set owners in your drea actually see weak.

“handsome furniture-finish mahogany cabinet,

e features they've seen and heard about

and hear its exclusive

washed-out

clear action by the Astatic
They'll be asking —

and other

wWWwWWw.americanradiohistorv.com

licensed to use over 300 mobile units in
their respective systems.

SUBMARINE DETECTORS and other
sound and ultrasonic equipment will be
using barium titanate, a war-developed
material with exceptional electrical be-
havior, instead of older types of crys-
tals. This unusual compound shows a
remarkably quick response to the
slightest changes in pressure, temper-
ature, or electric field. Even light shin-
ing on it will cause the molecules to
rearrange themselves.

DIAL TELEPHONES for small cities
will be made possible with a new elec-
tric “brain” developed by Bell Tele-
phone Laboratories engineers. The new
equipment lends itself to mass produc-
tion methods, is easily maintained, and
is more nearly self-checking than any
previous dial system. Initial installa-
tions are now being made, and the
equipment will be integrated with the
nationwide communications network.

300,000 TRANSMITTERS are cov-
ered in non-broadeast authorizations
by the FCC. Of these, nearly one-third
are fixed stations, and the rest are
portable or mobile units.

Most of these—over 290,000—are in
the Safety and Special Services, which
has some 94,000 land or fixed stations
a:d 196,600 portable or mobile units.
The common earrier services have
nearly 26,000 transmitters of which
2,200 are fixed and 23,600 portable.

UPPER ATMOSPHERE showers large
amounts of radio noise on us from all
directions. These bursts of noise ecan be
picked up by a sensitive radio receiver
as increased background noise. This
discovery was disclosed last month by
Herman V. Cottony of the National
Bureau of Standards.

This phenomena was found when a
solar radiometer, an instrument to
measure the amount of radiation from
the sun, was directed toward different
parts of the sky on Nov. 23. On that
day radio noise had increased to about
six times normal, but the solar radio-
meter, when pointed toward the sun,
showed no unusual disturbances. Dr.
Cottony concludes that the exception-
ally large amounts of radio noise are
coming from somewhere in the outer
atmosphere of the earth.

CHEESE can now be pasteurized by
r.f. heating as a result of recent ex-
periments conducted by scientists at
Cornell University. The delicious ched-
dar flavor is best obtained by aging
cheese made from raw milk, and it is
much easier to pasteurize ten pounds
of cheese than the 100 pounds of milk
from which it is made.

The experimenters had hoped to be
able to treat old cheese with this proc-
ess, but so far, the radio frequencies
pasteurize only very young raw milk
cheese. The cheese is placed between
two electrodes which earry a high-fre-
quency current. The temperature goes
up to 132° F. in about two minutes.
This pasteurizes the cheese, yet leaves
enough enzymes and bacteria to de-
velop flavor.

RADIO-ELECTRONICS for
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ROBERT D. HICKOK, president and
founder of The Hickok Electrical In-
strument Company, died January 23
at the age of 70.

Since founding his company in 1910,
Mr. Hickok had been actively interested
in it and had supervised the develop-
ment of many instruments used by
electrical manufacturers and radio

technicians. Some of his best known
instruments are an astatic uniform
scale wattmeter, an expanded scale
photoelectric exposure meter move-
ment, and the original dynamic mutual
conductance tube tester (known to
technicians as the AC-47).

Mr. Hickok was an active RMA
member and Fellow of the American
Institute of Electrical Engineers.

KARL GUTHE JANSKY, radio re-
search engineer known for his dis-
covery of radio waves from inter-
" stellar space, died on February 14 at
Red Bank, N. J.

An expert on radio transmission and
on atmospherics and other types of
radio interference, Mr. Jansky is
credited with several basic discoveries
and was recently awarded an Army-
Navy Certificate of Appreciation for
his work during World War II. He
joined the Bell Laboratories in 1928
and concentrated
his research on
shortwave radio-
telephone  trans-
mission. He guided
the development of
special recorders
and directional an-
tennas with which
he discoveredinter-
stellar radio waves
in 1933.

RADIO PROPAGATION will be
studied by the National Bureau of
Standards at a new site near Boulder,
Colorado. Laboratory facilities costing
about $4,500,000 will be constructed on
the 210-acre site during the summer
of 1951. A research staff of about 300
people will be employed there.

This location was chosen because the
Bureau’s work is best carried out near
a small town or city which is not con-
gested by electrical and radio facilities.
The site is near a inajor university
which is expected to provide a source
for competent new personnel and an
opportunity for graduate training of
junior staff members.

APRIL, 1950

Mr. Gernsback receives Marconi Award.
Pres. Wm. J. McGonigle is on the right.

MARCONI MEMORIAL Wireless
Pioneer’s Medal was awarded to Hugo
Gernsback by the Veteran Wireless
Operators Association at its annual
Dinner Cruise held in New York Febru-

ary 25.
The award was made to the veteran
technical publisher for ‘pioneering

achievements in the radio art.” It was
recalled that Gernsback was the pioneer
radio manufacturer as well as publisher
of this country,
having sold the
first radio set to
the public (a
portable spark
transmitter and
receiver) in 1905.
His Electro Im-
porting Co. was
during that peri-
od and later the
Mecca of the ra-
dic experimenter. e
It manufactured The Ploneers Medal.
and sold numerous radio parts (many
of them invented by Gernsback him-
self) absolutely unobtainable elsewhere.
He published the country’s first radio
magazine, Modern Electrics, in 1908,
and has continued as a publisher of
radio magazines and books ever since
that date. Gernsback was also one of
the first to promote radio associations
in 1909, and fostered the early amateur
radio movement both personally and
through his publications, parts of one
of his editorials having been incorpo-
rated in the first law passed to regulate
radio, which was enacted in 1912.

TV INSURANCE, covering service
renewal contracts, is becoming a ‘“nec-
essary evil,” in New York, according
to several contractors and dealers.
More and more customers are demand-
ing insurance coverage of their second
year service contracts, but dealers and
contractors are not certain that they
will gain by having coverage by a
surety company.

Retailers and service firms seem to
be confused as to whether the New
York State Insurance provision is a
law or merely the opinion of an
Attorney General.

The New York State Insurance De-
partment has announced that TV serv-
ice contracts are definitely insurance
contracts and that present rulings have
had the status of law for some months.
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PHOTOFACT BOOKS

“TELEVISION TUBE
LOCATION GUIDE”

Gives Tube
position and
function in
hundreds of
important TV
receiver
models, made
hy 56 manu-
facturers.

FIND THE TROUBLE AND REPLACE TUBES
WITHOUT REMOVING CHASSIS

Nothing like it! The only book that shows
the position and function of tubes in hundreds
of TV receivers. Often an operational check
in the customer’s home . . . looking at the
picture tube and listening to the sound .

can give you a clue to the trouble. Many
times only a tube failure is responsible. TGL-1
makes trouble diagnosis and tube replacement
quick and simple, in most cases without re-
moving the chassis! Each model has its own
clear, accurate diagram. Book fully indexed
for qu1ck reference. Over 200 pages, handy
pocket size, 514 x 814”. Get two copies . . .
one for outside calls and one for your bench.
Pays for itself on the first job!

ORDER TGL-1

1*pDIAL CORD
| STRINGING
! GUIDE”

NEW!
SECOND VOLUME

Covers models from
1947 to October 1949

Over 45,000 servicemen bought the first vol-
ume of this invaluable book! New second
volume includes 511 different dial cord string-
ing diagrams used in almost 1000 receivers
produced from 1947 to October, 1949 (all new
data continuing from where the first volume
left off). There’s only one right way to string
a dial cord . . . and here’s the only book that
shows you how. Saves time—saves effort.
Handy pocket size. Order copies for your tool
kit and work bench today.

ORDERDC-2 Only................ R

HOWARD W. SAMS & (0., INC.
S .

rder from your Parts Jobber today, or write
direct to HOWARD W. SAMS & CO., INC,,
2201 East 46th Street, Indianapolis 5, Ind.

My (check) {money order) for $...c000ues
enclosed. Send the following books:
[J TGL-1 "“TV Tube Location Guide” $1.50

[} DC-2 "Diol Cord Stringing Guide” $1.00

NOMEe s s ssetscossrscessscssssosssscss
Address eocevencienccccscccncnsscnccse

CityseessaoesessnsZone....Stateseseoes

frm—— e ————————
e ———————
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RCA Engineering Products Depart-
ment, Sound Equipment Section, has
announced a newly engineered reve-
nue-producing radio and sound distri-
bution system for hospitals.

The new hospital equipment, de-
signed to entertain patients in hos-
pitals of 50 to 500 beds, consists of a
basic four-channel AM-FM central sta-
tion installation and special hospital
reproducer equipment which requires
no operating personnel.

There are several methods of dis-
tributing both radio and recorded mu-
sic programs in the various hospital
locations. Beds may be equipped with
pillow speaker and plug selector switch
assembly, allowing the patient to select
his own program without disturbing
others in the room or ward. Individual
monoset earphone equipment provides
the same individual reception for pa-
tients who are able to sit up or be out
of bed, or wall speakers may be pro-
vided as reproducer equipment.

Sylvania Electric Products, Inc., radio
division, is continuing to promote radio
and television service technicians dur-
ing 1950 in a new series of national ads
in the Saturday Evening Post, Life,
Look, Collier’s, and Radio & Television
Best, starting in January. The new
campaign increases the size of previous
Sylvania ads about repairmen from
one-quarter to one-half page in black
and white.

Sylvania is supplementing the ads
with a cooperative campaign kit for
technicians and dealers which includes
four-color window posters based on the
monthly ad, two-color streamers, three-
color postal cards, free mats for local
newspaper advertising, and radio spot
announcements.

Emissoras Associadas, Brazil’s larg-
est radio network, plans to introduce
television at the fast-growing business
center of Sao Paulo. All equipment
will be supplied by the Rapio Cor-
PORATION of AMERICA, it was announced
by MEADE BRUNET, a vice president of
RCA and managing director of the
RCA International Division. The sta-
tion is expected to be on the air in the
summer of 1950.

Radio Business

Arrangements for the installation of
the television transmitter, as well as
associated studio and mobile pickup
equipment, were begun in 1948 and
concluded during the recent visit to the
United States by Dr. AssiS CHATEAU-
BRIAND, Director General of the Bra-

zilian network, according to Mr.
Brunet. He said the transmitter and
antenna will be located atop Sao

Paulo’s highest edifice, the State Bank
Building.

Erie Resistor Corp., Electronics Di-
vision, has created a Research and De-
velopment Department for the investi-
gation of new principles, methods, and
materials which may be applied to new
and existing products. The department
will be headed by J. D. HEIBEL as Di-
rector of Research and Development.
Heibel has been with Erie Resistor for
13 years as chief electrical engineer,
and has pioneered many engineering
developments.

J. C. VAN ARsDELL, Electrical En-
gineer, has been promoted to the posi-
tion of Manager of the Sales Engineer-
ing Department. He will work with the
sales department in the proper inter-
pretation of customers’ specifications,
as well as in the development of new
products and of new applications for
existing products.

General Electric, Syracuse, N. Y.,
has installed a two-way radio system
to prevent the spread of forest fires
in the area of Bar Harbor and Mt.
Desert Island, Maine.

The residents of those areas, who
suffered hundreds of thousands of dol-
lars in damage in the great forest
fires of 1947, purchased 10 mobile
radio units and two remote control
units from the General Electric Com-
pany in an effort to combat this ever-
present threat of fire.

The ten G-E units are installed in
such vehicles as the jeep patrol, which
makes routine checks on forest fires,
in the fire chief’s car, in two pumping

in the county medical
examiner’s car.

Included in the two-way radio hook-
up are Bar Harbor, Town Hill, South-

engines and

west Harbor and Somesville. South-
west Harbor also has ordered two
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G-E walkie-talkie radio sets to use
with the mobile unit.

The American Gage & Machine Co.
has announced its merger with the
Simpson Electrical Co. of Chicago,
manufacturers of electrical and radio
meters and test equipment.

Ray SiMPsoN, founder of the Jewell
Electrical Instrument Co., Simpson
Optical Co., and the present Simpson
Electric Co., will remain as chairman
of the Simpson Electric Division.
HERBERT BERNREUTER, meter and test
equipment engineer, has been elected a
vice president of the American Gage
& Machine Co., and will act as operat-
ing head of the Simpson Division, with
which he has been identified since its
inception.

The Sightmaster Corp., New York,
has announced the issuance of patent
no. 2.492,224, covering its newly devel-
oped Sightmirror.

With the issuance of this patent,
Sightmaster, according to MICHAEL L.
KApPLAN, president, plans to make
Sightmirror available for public use
for any television receiver now in ex-
istence. Sightmirror, which serves as
a filter to eliminate glare and the pos-
sibility of eyestrain and to soften the
picture, is a decorative mirror when
the set, is turned off.

General Electric Company, Syracuse,
N. Y., announces that the latest in
G-E television test equipment and
techniques for alignment of television
receivers will be demonstrated by R. H.
RupoLrH, G-E sales manager for
equipment, in a tour of cities in the
South and West.

The new G-E equipment, includes a
five-inch oscilloscope, a marker genera-
tor and a sweep generator with a new
balanced output adaptor.

The twelve cities Rudolph will visit
are: Oklahoma City, Tulsa, New ~Or-
leans, Houston, San Antonio, Fort
Worth, Dallas, Albuquerque, Salt Lake
City, Los Angeles, San Francisco and
Seattle.

Radio Manufacturers Association re-
ported that sales of communications
equipment, radar and other radio
transmitting apparatus to the U. S.
Government during the third quarter
of 1949 totalled $35,489,327. Sales of
radar equipment amounted to $23,914,-
281 and accounted for the largest por-
tion of the U. S. Government radio
transmitting equipment purchases.
Third quarter government purchases
were slightly under the second quar-
ter total of $40,140,586.

Sales of communications transmit-
ters, receivers and transceivers during
the third quarter totalled $4,752,395,
and laboratory and test equipment
purchases by the government amounted
to $3,563,910. RMA member-company
sales of radio navigational aids to the
government accounted for another $2,-
620,516 and sonar apparatus sales for
$595,037, while quartz crystals sales
totalled $43,188.
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Only DIl

offers you the

BIG 5~

RADIO-ELECTRONICS

. Laboratory Type
2y _HOME TRAINING
ol 1 E T

Build a icture Tube Quality | [INkG 0o, o
TELEVISION _RECEIVER as you prepare for a Profitable Future HOME LABORA- xﬁf

b, EocRUTE e

o >

Here is everything you need to prepare you at home for
FASCINATING WORK, GOOD MONEY and a THRILLING
FUTURE in one of America’s most promising fields.

This includes the opportunity to build and keep the top
quality Television Receiver shown above—with choice of
a 10, 12% or 1€ ingh picture tube that gives big, bright,
sharp, steady pictures. Get the complete facts. This is an
optional feature — available when you complete your
training described below. See how D.T.l.’s wonderfully
practical *'BIG 5" method meets industry’s needs. No
previous experience needed. Mail coupon today!

16 Big Shipments of Parts — Plus Lessons

Work over 300 electronic experiments and projects from
‘16 big shipments of parts. This includes building and
keeping all test equipment and radio set shown at left
side of page. Modern easy-to-read lessons with handy
fold-out diagrams simplifies your entire training.

You Also Use Home Movies
D.T.l., alone, includes the modern, visual training
aid . . . MOVIES to help you learn faster, easier
at home. See eledrons on the march and other

You Llearn-by-
from D.T.1.'s MOD-
ERN LESSONS

fascinating “hiddem action”—a remarkable home
training advantoge that speeds your progress.
2 EMPLOYMENT SERVICE ‘
. When you complee your training, our effective - E You' learn-by-Seeing
I Employment Service helps you get storted toword G 2 3 from D.T.1.'s HOME
a real future in Television-Radio-Electronics. % 3 R Ty MOVIES
Modern Laboratories [ = : -
e [ g VY 8
if you prefer, you con get ALL your !w"@M&A LL TH |S C U PO N‘% TOQ _A‘\
preparatian in our new, Chicago troin. SEEEiiitis 4 o L = L ol
ig laborataries .. . | ,
i cotemersi | DeFOREST'S TRAINING, INC.
'S ind. mpile 1n-
Radic structors ... modern : 2533 North Ashland Avenue, oeet. rc.c.
m 1 equipment, Write h.. . .
3W  Receiver  for details! : Chicago 14, lllinois.
N | s | Without obligation, give me camplete facts showing how ! may
o T I make my start in Televisian-Rodio-Electronics,
’
DeFOREST’S TRAINING, INC. [EERLLE Age
Chicago 14, lllinois : Street Apt
A DeVry Institution | Civ —Zone_State,
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Vew 1950 Fearibiz-
PUSH-PULL EXTENDED RANGE

<~ 5 OSCILLOSCOPE KIT

Deatures

The first truly television oscillescope. Extended sweep range 15 cycles to,

[ ]

Tremendous sensitivity .06 Volt RMS 70,000 cycles.

per inch deflection. @ New television type multivibrator
[ ]

Push-pull vertical and horizontal amplifiers. sweep generajor.
Useful frequency range ta 2% Mega- New magnetic ailay shield included.
cycies. @ Still the amazing price of $39.50.

The new 1950 Push-Pull 5” Oscilloscope has features that seem impossible in a $39.50 oscilloscope.
Think of it—push-pull vertical and horizontal amplifiers with tremendous sensitivity only
six one hundredths of a volt required for full inch of deflection. The weak impulses of television
can be boosted to full size on the five inch screen. Traces you couldn’t see before. Amazing
frequency range clear useful response at 2 44 Megacycles made possible by improved push-pull
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television.
New type multi-vibrator sweep generator with more than twice the frequency range. 15 cycles
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls
will move trace over any section of the screen for observation of any part. New magnetic alloy
CR tube shield protects the instrument from outside fields. All the same high quality parts,
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New
instruction manual now has complete step by step pictorials for easiest assembly. Shipping
Weight 30 Ibs. Order now for this winter’s use.

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES
A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli-
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and ali
parts. For a small investment, add the latest improvements to your present oscilloscope (Except
C.R. Tube Shield). Shipping weight 10 lbs.
Order 05 Conversion Kit No. 315................

THE NEW Teathbis”
HANDITESTER KIT

MORE ‘Peafures THAN EVER BEFORE )

® Beautiful sireamline Bakelite case. ® Quality Bradley AC ractifier.

@® AC and DC ranges to 5,000 Volts. @® Multiplying type ohms ranges.

® 1% Precision ceramic resistors. ® All the convenient ranges 10-30=
® Convenientthumb type adjust control. 300-1,000-5,000 Volts.

® 400 Microampere meter movement. ® Large quality 3" builf-in meter,

The instrument for all—the ranges you need—beauty you'll enjoy for years and you
can assemble it in a matter of minutes—an instrument for everyone. The handiest
quality voltohmeter of all. Small enough to put in your pocket yet a full 3” meter.
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC
ranges of 10-30-300-1,000-5,000 Volts. Ohms ranges of 0-3,000 ohms and 0-300,000
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control
fits conveniently under thumb for one hand adjustment Banana type jacks for positive
low resistance connections. Quality test leads included. The high quality Bradley instru-
ment rectifier was especially chosen for linear scales on AC.
The modern case was styled by Harrah Engineering for this
instrument. The 400 microampere meter movement comes
already mounted in the case protected from dust during
assembly. An ideal classroom assembly instrument useful for
a lifetime. Perfect for radio service calls, electricians, garage
mechanics, students, amateurs and beginners in radio. The
only quality voltohmeter under $20.00. An hour of assembly

saves you one-half the cost and quality parts give youa better HANDY
instrument. Order today. Shipping weight 2 1bs. OHMS
ADJUST.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

... BENTON HARBOR 20, MICHIGAN

RADIO-ELECTRONICS for
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MORE QUALITY in

VACUUM TUBE VOLTMETER KIT
Pearures

® Meter scale 17% longer than average ® Accessory probes (extra) extend ranges to
412" meter. 10,000 Volts and 100 Megacycles.

® Modern streamline 200 ua meter. @ Uses 1% precision ceramic divider resistors.

@ New modern streamline styling. ® Modern push-pull electronic voltmeter

@ Burn-out proof meter circuit. cireuit.

® 24 Complete ranges. @ Electronic AC circuit. No current drawing

@ lIsolated probe for dynamic testing. rectifiers.

® Most beautiful VTVM in America. @ Shatterproof plastic meter face.

The new Heathkit Model V-4 Vacuum Tube Volumeter has dozens of improvements. A new modern
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new
electronic AC voltmeter circuit incorporates an entirc new balance control which eliminates contact
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap-in
battery mounting is on the chassis for easy replacement.

The Heachkic VIVM is the only kit giving all the ranges. Check them — DC and AC-full
scale linear ranges of 0-3V, 0-10V, 0-30V, 0-100V, 0-300V, 0-1000V and can be extended to
0-3000V and 0-10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six
ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset
to zero center for FM alignment.

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other
audio measurements.

The new instruction manual features pictorial diagrams and step-by-step instructions for easy
assembly. The Heathkit VIVM -is complete with every part— 110V transformer operated with
test leads, tubes, light aluminum cabiner for portability, giant 4%2” 200 microamp meter and
complete instruction manual.

Order now and enjoy it this entire season. Shipping weight 8 lbs., Model V-4

Accessory: 10,000V high voltage probe, No. 310, $4.50.
Accessory: RF crystal diode probe kit extends RF range
to 100 Mc., No. 309, $6.50.

e 1950'“' NIIéR Tu'Ni'-N'é R.F.mﬂlem“éééz“
sl i S SIGNAL
| GENERATOR KIT

® New 5 to 1 ratio vernier tuning ® Cathode follower oulput for greatest
for ease and accuracy. stability.

® New external modulation switch— 400 cycle audio available for audio testing.
use it for fidelity testing. Most modern type R.F. oscillator.

® New precision coils for greater ® Covers 150Kc. to 34Mc. on fundamentals
output. and calibrated strong harmonics to 102 Mc.

The most popular signal generator kit has been vastly improved—the experience of
thousands combined to give you the best. Check the features in this fine generator and
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value—think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil-
lator modulates R.F. signal and is available externally for audio testing. The new Sto 1
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The
coils are already precision wound and calibrated. Uses turret type coil and switch
assembly for tase of construction. The generator is 110 V. 60 cycle transformer operated
and comes complete in every detail—cabinet—tubes—coils-—beautiful two color cali-
brated panel and all small parts—new step-by-step pictorial diagrams and complete
instruction manual make assembly a cinch even for novices. Why try to get along with-
out a signal generator when you can have the best for less than a twenty
dollar bill. Better order it now. Shipping weight 71bs...... ... ............ .. $ ] 9.50

CONVERSION KIT FOR G-1 GENERATORS
Conversion kit for G-1 generators for vernier tuning and external modulation includes
new high band coil for greater output. Gives all the features of new G-5 listed
above. Order G-5 Conversion Kit No. 316.......... b Waal BELAPYS $4.50

EXPORT DEPT.

13 East 40th St.
NEW YORK CIiTY {16}

CABLE: ARLAB-N.Y.

—

... BENTON HARBOR 20, MICHIGAN

i
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Beauty - Quality - Economy

Vew Heathtcl”
IMPEDANCE BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF AllL

Measures Inductance from 10 microhenries to 100 henries capac-
itance from .00001 MFD to 1000 MFD, Resistance from .01 ohms to 10
megohms. Dissipdtion factor from .001 to 1. “Q” from 1 to 1000,

Ideal for schools, laboratories, service shops, serious experimentors.

An impedance bridge for everyone — the most useful instrument of all
which heretofore has been out of the price range of serious experi-
mentors and service shops. Now at the lowest price possible. All highest
quality parts. General Radio main calibrated control. General Radio
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing
-—— 200 micro-amp zero center galvanometer — 14 of 194 ceramic non-
inductive decade resistors. Professional type binding posts with standard
34" centers. Beautiful birch cabinet. Directly calibrated Q" and dissipation factor scales.
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 15 of 19
and with dissipation factors of less than 30 parrs in one million. Provisions on panel for
external generator and detector. Measure all your unknowns the way laboratories do — with
a bridge for accuracy and speed.

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone,
Hay and Maxwell circuits for different measurements. Supplied complete with every quality
part — all calibrations completed and instruction manual for assembly and use. Deliveries
are limited. Shipping weight, approximately 15 Ibs.

@ Power factor scale @ Bridge type circuit
® Measures resistance ® Magic eye indicator
@ Measures leakage e 110V. transformer
® Checks paper-mica- operated
electrolytics @ All scales on panel

Checks all types of condensers, paper-mica-elec-
trolytic-ceramic over a range of .00001 MFD. to
1000 MFD. All on readable scales that are read
direct from the panel. NO CHARTS OR MUL-
TIPLIERS NECESSARY. A condenser checker
anyone can read without a college education. A
leakage test and polarizing voltage for 20 to 500
volts provided. Measures power factor of elec-
trolytics between 09 and 509%. 110V. 60 cycle
transformer operated complete with rectifier and
magic eye tubes, cabinet, calibrated panel, test
leads and all other parts. Clear detailed instruc-
tion for assembly and use. Why guess at the
quality and capacity of a condenser when you can
know for less than a twenty dollar bill. Ship-

?%%aﬁkm%@f

TELEVISION
ALIGNMENT

GENERATOR
KIT

Everything you want in a tele-
vision alignment generator. A
wide band sweep generator cover-
ing all TV frequencies 0- 46
54gt0100 — 174 to 220 Mega-
cycles, a marker indicator covering
19 to 4f2 Migl?cyclcs, AM modu-
lation for alignment — va- %(é@,‘9

riable calibrated sweep width EESESTORENY,
0-30 Mc. — mechanical driven

inductive sweep. Husky 110V. 60 cycle power transformer operated — stcp type output
attenuator with 10,000 to | range — high output on all ranges — band switching for each
range — vernier driven main calibrated dial with over 45 inches of calibration — vernier
driven calibrated indicator marker tuning. Large grey crackle cabinet 1614” x 1034” x
7-3/16”. Phase control for single trace adjustment. Uses threethigh frequency triodes plus
5Y3 rectifier — split stator tuning condensers for greater efficiency and accuracy at high
frequencies — this Heathkit is complete and adequate for every alignment need and is
supplied with every part — cabinet — calibrated panel — all coils and condensers, wound,
calibrated and adjusted. Tubes, transformer, test leads — every part with instruction
manual for assembly and use. Actually three instruments in one — TV sweep generator
TV AM generator and TV marker indicator.

13 East 40th St.
NEW YORK CITY (i6)
CABLE: ARLAB—N.Y.

T HEATH COMPANY
... BENTON HARBOR 20,

MICHIGAN

RADIO-ELECTRONICS for
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Heathbil”
TUBE CHECKER KIT

Peatuwred

1. Measures each element individually
2. Has gear driven roller chart

5. Checks every tube element
6. Uses latest type lever switches
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter
4. Complete range of filament voltages 8. Large size 11° x 147 x 4" complete
9. Checks new 9 pin piniatures

Check the features and you will realize that this Heathkit has all the
features you want. Speed — simplicity — beauty — protection against
absolescence. The most modern type of tester — measures each element
— beautiful Bad-Good scale, high quality meter — the best of parts —
rugged oversize 110V. 60 cycle power transformer — finest of Mallory
switches — Centralab controls — quality wood cabinet — complete set
of sockets for all type tubes including blank spare for future types — fast
action gear driven roller chart uses brass gears to quickly locate and set
up any type tube. Simplified switching cuts necessary time to minimum
and saves valuable service time. Short and open element check. No matter
what arrangement of tube elements, the Heathkit flexible switching ar-
rangement easily handles it. Order your Heathkit Tube Checker today.
See for yourself that Heath again saves you 24 and yet retains all the
quality — this tube checker will pay for itself in a few weeks — better

SRR

build it now. .

5 Complete with detail instructions — all parts — cabinet — roller
chart — ready to wire up and operate. Shipping Wt., 15 lbs.

Hearlkil"

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

Tl

Experimenters and servicemen working with a
square wave for the first time invariably wonder
why it was not introduced before. The charac-
teristics of an amplifier can be determined in
seconds compared to several hours of tedious
plotting using older methods. Stage by stage,
amplifier testing is as easy as signal tracing.
The low distortion (less than 14) and linear
output { + one db.) make this Heathkit equal
or superior to factory built equipment selling
for three or four times its price. The circuit is
the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-
2.000, 2,000-20,000 cycles are provided by
selector switch. Either sine or square waves
instantly available at slide switch. All compo-
nents are of highest quality. cased 110V. 60
cycle power transformer. Mallory F.P. filter con-
densers, 5 tubes, calibrated 2 color panel, grey
crackle aluminum cabinet. The detailed instruc-
tions make assembly an interesting and in-
structive few hours, Shipping Wt., 13 lbs.

Hew Heatlkit
BATTERY
ELIMINATOR KIT

Now a bench 6 Volt power supply kit
for all auto radio testing. Supplies 5 -
7Y5 Volts at 10 Amperes continuous
or 15 Ampercs intermittent. A well fil-
tered rugged power supply uses heavy
duty selenium rectifier, choke input filter
with 4.000 MFD of electrolytic filter.
0 - 15 Volt meter indicates output. Qut-
put variable in eight steps. Excellent for
demorstrating auto radios. Ideal for
servicing — can be lowered to find
sticky vibrators or stepped up to equiva-
lent of generator overload — easilv
constructed in less than two hours.
Complete in every respect. Shipping
Wrt., 18 Ibs.

NEW Hearhbil”
SIGNAL TRACER AND |
UNIVERSAL TEST SPEAKER KIT:

The popular Heathkit signal tracer has now
been combined with a universal test speaker at
no increase in price. The same high quality
tracer follows signal from antenna to speaker
—locates intermittents—defective parts quick-
er—saves valuable service time—gives greater
income pet service hour. Works equally well
on broadcast — FM or TV receivers. The test
speaker has assortment of switching ranges to
match push pull or single output impedance.
Also test microphones, pickups — PA systems
— comes complete — cabinet — 110V. 60
cycle power transformer — tubes, test probe,
all parts and detailed instructions for assembly
and use. Shipping Wt., 8 lbs.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB—N.Y

APRIL, 1950

7% HEATH COMPANY
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Heathkits PR OV I D E

PROFESSIONAL

' LABORATORY APPEARANCE

styling adds @ pleasing

s uniform b 10 any shop.

H'-"’"’;:'gyesii"”"’ tonc

BROADCAST MODEL BR-1
550 to 1600 Kc.

assembly quick and easy.

Ideal AC operated superheterodyne receiver for home use or replacement in
console cabinet. Comes complete with attractive metal panel for cabinet
mounting. Modern circuit uses 12K8 converter, 12SH7 input IF stage, 12C8
output IF stage and first audio 12A6 beam power output stage. 5Y3 rectifier.
Excellent sensitivity for distant reception with selectivity which effectively
separates adjacent stations.

The husky 110 V. cased power transformer is conservatively rated for long life.

The illuminated six inch slide rule dial is accurately calibrated for DX recep-
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone,
volume, tuning and phono-radio controls. Chassis size 214" x 77 x 1215”
Comes complete with all parts including quality output transformer to 3.4 ohm
voice coil, tubes, instruction mianual, ecc. (less speaker ). Shipping Wt., 10 1bs.
No. BR-1 Receiver $19.50.

No. 335 Communications Type Table Model Metal Cabinet...
No. 320 High Quality 5 PM Speaker for above

$4.50
. 275

Heathkil” J K LU

RO
SU

Two new Heathkit Superheterodynes featuring the
best of design and material. Beautiful six inch slide
rule dials— 110 V. 60 cy. AC power transformer
operated—metal cased filters—quality output trans-
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switche—110 V. .cudet for changer
. motor and phono pickup jack. Each kit is complete
with all parts and detailed instruction booklet. Pic-
torial diagrams and step-by-step instructions make

Vew Heathbir
ADCAST AND 3 BAND
PERHETERODYNE

RECEIVER KIT

3 BAND MODEL AR-1
550 Kc. to 20 Mc.

Enjoy the thrill of world wide short wave reception with this fine new AC
operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to
build with complete step-by-step instructions and pictorial diagram. Aetractive
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
dual purpose tube gives seven tube performance. Beam power output tube
gives over 3 watts output.

Sepatately assembled coil tutret with band switch eliminates difficult construc-
tion. Conservatively rated 110 V. power transformer supplies full operating
voltages to all tubes for maximum reception. Has band switch, tuning, volume,
tone and phono-radio controls. Chassis size 214" x 7” x 1214” — supplied
complete — punched chassis — tubes — controls — transformers (quality out-
put to 3.4 ohm voice coil) — all small parts — hardware and instructions
(less speaker). Shipping Wrt., 10 lbs. No. AR-1 Receiver $23.50.

No. 335 Communications Type Table Model Metal Cabinet
No. 320 High Quality 5” PM Speaker for above

PUSH-PULL HIGH FIDELITY

AMPLIFIER KIT

» » A
L]
SHIP VIA
H EATH co FROM —Parcel Post
.
—Express
BENTON HARBOR )
MICHIGAN —Freight
—Best Way

Quan. DESCRIPTION Price Total

Build this high fidelity push-pull amplifier

and save two-thirds the cost—has two pre-
amplifier stages, phase inverter stage and

push-pull beam power output stage. Comes

complete with six tubes—quality output
transformer (to 3-4 ohm voice coil) tone

and volume controls—varnish impregnated

cased 110V. power transformer and de-
tailed instruction manual and all small

parts. Six watt output with output flat with-

in 1% db between 50 and 15000 cycles.

Build thisamplifiernowandenjoy it for years.

Shipping Wt. 7| Ibs. Model A-4
12” PM Speaker for above..........$6.95

ENCLOSED FIND [] CHECK . .. [] MONEY ORDER FOR___
PLEASE SHIP C.OD. . .

. POSTAGE ENCLOSED FOR___POUNDS

EXPORT DEPT.
13 East 40th St.
NEW YORK CITY (16)
CABLE: ARLAB—N.Y.

The HEATH COMPANY
... BENTON HARBOR 20,

MICHIGAN

RADIO-ELECTRONICS f{for
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T TELEVISION Buy!

CEIVER KIT

“%e GREATES

NEL TUNER
ITH 12 CHAN
v LESS THAN COST

Think of it. A beautiful factory engineered 18 tube tele-
vision receiver with all parts (less tubes and cabinet)
for the cost of the tuner alone, $34.50. Now you can
afford to learn the fascinating secret of this new industry
by actually assembling a high quality receiver. This TV
receiver kit has everything, 12 channel Defiance tuner
using 6BHG RF stage and 6J6 as oscillator and mixer, all
assembled and adjusted. Completely assembled 5000
Volt high voltage power supply ready to operate. A cir-
cuit incorporating the latest developments. The panel
controls are station selector, volume, vertical and hori-
zontal hold and contrast. At the rear are brightness,
vertical and horizontal size, focus, vertical and hori-
zontal centering. The circuit uses three stages of high
SRR ETELYLASSEMEUED gain LF. with GAG5 tubes, 12AU6 limiter, GALS second
5000 VOLT PICTURE detector, 12AUG syn. separator, 12AUG video amplifier,
T:‘?SBEh:?kWE';OSOUOP“YI 12SN7 horizontal multivibrator, SOL6 horizontal outpur, 12SN7
y volt . I . .
supply provides adequate vertical multivibrator, 12SN7 vertical output, SOL6 high voltage
:"?ll,?iemﬁo;;:,tﬁ g;ﬁ'f‘;‘;‘; oscillator, 1B3 high voltage rectifier, 19T8 as FM detector and
black and white reproduc. audio amplifier, 25L6 audio output.

uon. It is of the R.F
type and comes complete

with the SOLG R.F. oscil- The cadmium plated chassis is punched and formed ready to
Jator and the 1B} rectifier . . .
tubes installed. assemble — every coil, condenser, resistor supplied. Comes com-

COTETETEITIASSERETED plete with large (18x24) pictorial and manufacturer’s instruc-

12 CHANNEL TUNER tion manual.
On'el gil’ the ﬁne]s_t dtuners
available is supplied com-
pletely assegable& The BEAUTIFUL STYLING
tuner has rthree perme- . . . . .
a5 lity, [taned.cisrune [for This modern beautifully styled TV receiver will bring untold

Eg:“;s "1‘\9 6*1’;}{!{‘% i‘;“l?seéO:: pleasure and entertainment to the entire family. The pleasant ap-
R F. amplifier while a 66 pearance compliments any living room while the steadily improv-
SO ;frl‘%dgscﬁil’:rfg;ﬂ as ing programs will please the entire farpxly. There are egcellent

The tuner is adjustable vaudeville programs to entertain your friends, excellent children’s
from the front of the set programs, Arthur Godfrey, United Nations programs for serious

and can be peaked while

bserving the station. thinkers. A television set aids in the education of the family and
- by building it vast technical knowledge of this new profitable field

is obtained.

Remember wé have a limited quantity. Order now while still
available.

Complete 7" Television Receiver Kit
(less tubes and cabinet) ... AR S $34.50

Complete set of tubes as outlined above with RCA 7JP4 pic-
ture tube (18 tubes for less than price of picture tube) 20.00

o oK
>

i : . . Beautiful piano finish mahogany cabinet for above TV set 20.00
This quality TV receiver uses latest type minijatute tele-

vision tubes 6AG5 - 6BHG, etc. The chassis comes com- S 3 3 5
plete. with all brackers, CR tube mounting, LE. coils, Buy all at one time and save. Complete Receiver Kit with

speaker — everything 20 build a powerful factory quality tubes and cabinet ... 69.50
television receiver.

EXPORT DEPT.

13 East 40th St.
NEW YORK CITY (16)

CABLE: ARLAB—N Y.

... BENTON HARBOR 20, MICHIGAN

e
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Unit switch construc-
tion houses precision
resistors in insulated
recesses.

Easy-to-change standard batteries. Double
spiral springs give permanent connection.
i

Molded selector switch
fully enclosed. Spiral
spring index control—over
150,000 cycles without
breaking.

Direct connections—no har-
ness cabling—no shorts.

Here's why top engineers and
technicians use Model 630

Features like those shown above are what make this popular V.O.M. so outstandingly

dependable in the field. The enclosed switch, for instance, keeps the silvered contacts
permanently clean. That's rugged construction that means stronger performance,
longer life. And tests show that the spiral spring index control, after more than

150,000 cycles of switch rotation, has no disruption or appreciable wear! Investigate
this history-making Volt-Ohm-Mil-Ammeter today: 33 ranges, large 5% meter.

ONLY FOR THE MAN WHO TAKES PRIDE IN HIS WORK

$317.50
AT YOUR DISTRIBUTOR

RADIO-ELECTRONICS for
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ANOTHER HYTRON

S

YTR

DIO TUBES

APRIL,

1950

/
/

O Ideal Sweep Amplifier

O Higher-Perveance Twin Triode
O Designed for TV

O Permits Lower-Cost TV Sefs

O Another Hytron TV First

AND NOW THE HYTRON

16TP4 Another Hytron16-inch
rectangular picture tube. Follows
closely on heels of original Hytron

rectangular tube, the 16RP4.
Write for Bulletin E-150 for com-
plete data. Watch also for early
announcements of new Hytron
14-inch and 19-inch rectangular
tubes,

MAIN OFFICE: SALEM. MASSACHUSETTS

FIRSIT YOU'LL BE BUYING SOON

HYTRON

does more for less

Here’s another Hytron original you’ll be buying
soon. New 12BH7 twin triode is enthusiastically
hailed as tops for sweep circuits by leading makers
of TV sets. One half 12BH7 sweeps wide-angle 16-
inch picture tube at 14 kilovolts. Bne section alone
matches performance of: Paralleled 6SN7GT. Or
equivalent single triode. Or triode-connected beam
pentode. Other half of 12BH7 is free for other
uses—such as blocking oscillator.

How does Hytron so it? Higher perveance
(lower tube loss)? Yes. Also the Hytron 12BH7 is:
designed for TV. Rated for TV. Tested for TV.
Agamn a Hytron TV first. Again a Hytron contri-
bution to lower-cost TV for the mass market.
Watch for the 12BH7. Write for Bulletin E-149.

MODERN LOW-COST 16-IN. DESIGN

A Hytron contribution to lower TV costs. All-
Hytron: 1X2, 6BQ6GT, 6U4GT, 12BH7, 16TP4 or
16RP4. For application and circuit details, write
for Bulletin E-151.

% 12BH7 % 12BH7
Vertical Vertical
blocking autput
oscillator ampliher 16TP4
or
16RP4
d Picture
tube
6BQOGT 6U4GT 1X2
Horizontal Picture tube
output Domper [ |anode supply
omplifier {12 kitovolrs)

www americanradiohistorv com
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Throughout history, scouting par-
ties have gone out ahead of man,
ahead of settlements, ahead of civi-
lization itself. Today, Bell System
scouts are engaged in a new kind of
exploration — charting a path for
microwaves — using equipment spe-
cially designed by Bell Telephone
Laboratories.

The portable tower shown is con-
structed of light sections of alumi-
num and in a few hours may be
built up to 200 feet. Gliding on roll-

ers, the “dish,” with its microwave
transmitter or receiver, is quickly
positioned for line-of-sight trans-
mission, then oriented through
electric motors controlled from the
ground.

Test signals show how terrain
and local climate can interfere with
microwave transmission. Step by
step, Bell’s explorers avoid the ob-
stacles and find the best course
for radio relay systems which will
carry television pictures or hun-

dreds of simultaneous telephone
conversations.

A radio relay link similar to the
one between New York and Boston
will be opened this year between
New York and Chicago. Later it
will be extended, perhaps into a
nation-wide network — another ex-
ample of the way Bell Telephone
Laboratories scientists help make
the world’s best telephone system
still better each year, and at lowest
cost.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED

www.americanradiohistorv.com

IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE

RADIO-ELECTRONICS for
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Wins 30% more business with

SYLVANIA DEALER CAMPAIGN

“Last summer we obtained your coordinated campaign and mailed the
postal cards to just certain sections. Then we kept track of service busi-
ness, and found we received 30% more from the sections which got
the cards.

“We're convinced . . . your campaign is the best-insurance against a sum-

mer slump in service business.

“This year, May, June, July, and August are going to be our big profit

N

Gale Radio and Television Lab., New Rochelle, N. Y.

months.”

RADIO TUBES; CATH.
ODE RAY TUBES:
ELECTRONIC OEVICES;
FLUORESCENT LAMPS,
FIXTURES, WIRING
OEVICES, SIGN TUB-
ING; LIGHT BULBS;
PHOTOLAMPS

APRIL, 1950

L g ust o1

ecomend STL §

e st and reconmend SYLVANIA
Raie and Television Tubes

1-Displays
2—-Window Streamers
3—Post Cards

4—Ad Mats

5—Radio Spots

YLVANIA
LECTRIC

You, too, will cash in
BIG with this powerful, new
summer campaign

Right now is the time to send for the new, com-
plete advertising campaign that’s bound to bring
you extra business . . . all through May, June,
July, and August.

Look at all the colorful, sales-making material
yoir get! Everything from large 3-dimensional
window- and counter-displays, to complete news-
paper ad mats and postal cards. Even radio spot
announcements to be broadcast over your local
station. It’s all yours...and it’s all FREE...you
pay only the postage on the postal cards, 1¢ for
each card.

Written and designed to tie in with Sylvania’s
big national magazine advertising which your
customers will see in the Saturday Evening Post,
Collier’s, Look, Life and other publications.

So, don’t delay! Mail the coupon for full details
TODAY!

1

Sylvania Electric Products Ine.
Advertising Dept. R-1004A, Emporium, Pa,

Please send me full information about the May.
June-July. August Service Dealer Campaign.

Name_____

Company __ S

Street

City  Zone State

www.americanradiohistorv.com
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Which

Better Pay

Get Your FCC Ticket
Jobs leading to
$3,000 to $7,500

(Average Pay Reported by FCC
Nationwide Survey)

are opening up
right now for
FCC Licensed
Happy Vacations Radiomen.

and Travel

FCC COMMERICAL
RADIO OPERATOR

g . ®
Edw. H. Guilford
Vice President
1 can train you to pass your FCC License Exams

¥n a few short weeks if you've had any practical
radio experience—amateur, Army. Navy, radie
servicing, or other. My time-proven plan can

help put you. too. on the road to success.
Let me sem_'.l you FREE the
entire story Tells where to apply for and take FCC examina-
tions, location of examining offices, scope of knowl-

Just il out thﬁ coupon and mail it. | will ;onr.l
you. free of charge, a copy of *‘How to Pass ed .

¢ el . ge required, approved way to prepare for FCC
FCC License Exams,” pius a sample FCC.tyne examinations, positive method of checking your

Exam. and the amazing new booklet. *‘Money = A X
Making FCC License Information.” knowledge -before taking the examinations.

Add Technical Training to Your Fcc
| Practical Experience & Get Your
COMMERCIAL

RADIO OPERATOR I-ICE"SE
in a Few Short Weeks...

it's EASY IF you use CIRE Simplified Training
and Coaching AT HOME in SPARE TIME

Get your license easily and quickly and be
ready for the jobs open to ticket holders

1. Tells of Thousands of Brand-New,
Better Paying Radio Jobs Now
Open to FCC License Holders.

2. Tells How We Guarantee to Train
and Coach You Until You Get Your
FCC License.

3. Tells How Our Amazing JOB-FIND-
which lead to $3000 to $7500 {aver- ING Service Helps You Get the
age pay reported by FCC nation- J Better de Job Our Training En-
wide survey). g ; 2 titles You to Hold

OURS IS THE ONLY HOME . ; ! b
STUDY COURSE OF COACHING
AND TRAINING PRIMAR!'LY
PLANNED TO LEAD D/RECTLY
TO AN FCC Commercial LICENSE

e

FREE Send Coupon Now!

GLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RE-16, 4900 Euclid Bldg.,, Cieveland 3, Ohio
(Address to Desk No. to avoid delay)

I want to know how | can get my FCC ticket in a few short weeks by training
at home in spare time. Send me ydur amazing new FREE booklet ""Money
Making FCC License Information,” as well as a FREE sample FCC-type exam
and FREE booklet, ‘'"How to Pass FCC License Examinations” {does not cover
exams for amateur License).

Your FCC Ticket is always recognized
in all radic fields as proof of your
technical ability.

CIRE Job-Finding Service Brings Amazing Offers of Jobs!

'Have found and accepted a ‘position at KWAD in Wadena, Minn
| am indebted to CIRE for | secured this position through the help of
the CIRE Job Finding Service. | had six other offers from stations

SiNsIeIisENEsEnEEnEN
PENNNNNUNNNEN NN EGEEEE

receiving by employment application and CIRE reference. | am sincerely Nome
under obligation to you.”
Student No. 2760 AT Address
CLEVELAND INSTITUTE OF RADIO ELECTRONICS City Zone <Taia
Desk RE-16 4900 Euclid Bldg. Cleveland 3, Ohio {30 Veterans check for enrollment information under G.l. Bill
Approved for Veteran Training under ““G.l. Bill of Rights" AL L L L L L L LY R R R R R R R N SRR ST,y

RADIO-ELECTRONICS for
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Unprofessional Servicing

« « « There is still too much poor servicing in this country . . .

SHORT time ago I was a house guest with
some friends in a city on our Eastern sea-
board, which now has several television sta-
tions. The television receiver had gone out of
order and my friends had to call a service technician
to fix it in a hurry. I was present when the service
technician arrived. I ascertained that he was in busi-
ness for himself; in other words he was his own boss.

I was immediately struck with his exceedingly seedy
appearance. He wore an old frayed suit, badly in need
of repairs. Unkempt, unshaved, he smoked a big cigar
from“which ashes continually dropped on the floor.

He looked at the receiver and after a few prelimi-
nary tests which showed that the audio seemed to be
all right but there was no picture, he announced that
he would have to take it out of the case.

Without much ado, he proceeded to put the tele-
viser chassis right on an expensive oriental rug, much
to the disgust of my host who stopped him and in-
gisted that some wrapping paper be put on the rug
before the televiser was placed on it. This request
seemed to surprise the repairman.

The technician then went on with his work. He vol-
unteered several disparaging remarks about the re-
ceiver, stating that he would not give such a set house-
room and making other gratuitous observations of
that ilk.

He never asked for an ashtray, but flipped his cigar
ashes on the wrapping paper provided by my host.

The tool kit—if such it could be called—was a dis-
grace. He emptied it on the floor to find his tools, and
I noticed that they were mixed up with resistors, by-
pass capacitors, metal tubes, etc. He also had a roll
of black adhesive tape which had acquired a coating
of cigar ashes from previous occasions, bits of metal,
stripped insulation, and assorted dirt.

The only good thing I can say about this individual
was that he seemed to know what he was doing. It
did not take him long to make his repairs, which in-
cluded a burned-out tube in the high-voltage circuit
and a loose connection which he soldered.

The soldering operation, incidentally, was the slop-
piest I have ever witnessed. I still do not understand
why the dropping hot globules of solder did not cause
some trouble in the televiser.

When the receiver was tested, it seemed to work as
well as ever according to my host. The service tech-
nician proceeded to put it back into the cabinet. In
this operation some cigar ashes fell into the open
chassis, which he cleaned out by blowing hard into it.
This caused some of the ashes to fly all over the room,
to which he also did not seem to object. My host
grumbled about it loudly.

After the television set was back in its customary
position, the service technician made out a bill on a
scrap of paper, which was paid by my friends. He
then departed, never even thinking of rolling up the
soiled wrapping paper and cleaning up the mess which
he had left behind. I walked over to the televiser and
saw that his greasy fingers had left marks all over
the beautiful mahogany cabinet.

One might think that I am putting it on pretty thick
and that I exaggerate. I assure you I do not, and as a
matter of fact I have left out a number of other inci-
dentals.

After he had left, my host told me that he had sent

APRIL, 1950

By HUGO GERNSBACK

for this man because the card which he sent promised
speedy repairs on the spot and reasonable prices. It
was the first time he had serviced my friend’s set, but
the latter assured me that he would never have such
a “disgraceful character” in the house again—even if
his work was satisfactory.

After the mess which the so-called service techni-
cian had left behind had finally been cleared away,
my friend wanted to know if all radio service people
were of this particular type. He mentioned that he
hla}i dealings with several others, and they all seemed
alike.

I assured him that this was not the case, but evi-
dently some of the repairmen in this particular town
did not care either for appearance or what they did
to the houses where they made repairs.

The writer has spoken of these things before. While
this particular case may seem exceptional, it is not.
I have seen too many sloppy service technicians not
to know that there is a high percentage of this par-
ticular tribe—an unhappy group who are forever be-
moaning their fate that business is bad and lamenting
that they cannot seem to get along.

What really prompted the writing of this article
was that a few days ago I asked the telephone com-
pany to make a new telephone extension in my home.
The excellent appearance of the telephone man, his
neat kit, his courteous approach, the efficiency with
which he worked made me furious when I compared
him to some of the radio service technicians I have
seen in the past.

When my telephone man was finished with his work,
he asked for a broom to clean up the little dust that
he had made in stringing his wires. He polished the
instrument and asked me if there was anything that
needed to be repaired on the existing telephone. He
was all business, all unobtrusive courtesy. He was
efficient and inspired confidence. When he left, there
was not a speck of dust nor a scrap of wire left. He
had removed it all. He did not smoke on the premises
either!

The telephone companies train their men to work
in just this manner. I have yet to see a telephone in-
stallation or service man who does not work in this
efficient, businesslike way. Why can’t the radio service
industry take a hint from the telephone people?

A great many radio service technicians are a credit
to their trade. But, unfortunately, the percentage of
sloppy, careless, inefficient, garrulous radio repairmen
is much too high today. These are the ones who send °
letters scrawled in pencil on scraps of paper, and tBen
are surprised that when they write similar letters to
big radio set manufacturers and others, they do not
even get a reply.

Service technicians are judged not only by their
appearance, but by their letters as well. People who
have nice homes as a rule look askance at sloppy, un-
businesslike service technicians and learn to avoid
them. Not only that, but this minority group gives
the entire radio servicing business a black eye.

Incidentally, it is the unprofessional type of service
technician who never makes out well. He is always be-
hind in his bills, and, because of his appearance, has a
psychological handicap that prevents him from getting
as well paid as his more efficient and better operating
competitors.
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OST frequency-modulation re-

ceivers can be modified to

improve greatly their inter-

ference-rejection capabilities.
The adapter described was successfully
used by the author in a Hallicrafters
S-55 receiver.

There are four important types of
interference in a frequency-modulated
system: impulse noise, adjacent-chan-
nel, co-channel, and multipath.

Impulse noise contains both ampli-
tude and frequency modulation, be-
cause of its random nature. There is
amplitude modulation because two suc-
cessive noise peaks rarely have the
same height; frequency modulation re-
sults from the fact that the peaks are
not uniformly spaced in time. A good
limiter will take care of the amplitude
modulation if it is provided with suffi-
cient signal, but some frequency-modu-
lation noise is bound to come through.
The receiver itself contains a form of
FM limiting, however, because of its
relatively narrow bandwidth (perhaps
200 ke). As a result, frequency swings
in excess of 100 ke are clipped; thus
the noise is limited to a low value.

Adjacent-channel interference, which
is usually troublesome when a station
on the next channel is much stronger
than the desired station, must be taken
care of by the receiver’s i.f. selectivity.
Althougzh the selectivity of the adapter
could have been bettered by adding a
couple of sharply tuned i.f. amplifiers,
the consequent slight improvement
might not have been worthwhile.

Reduction of co-channel and multi-
path interference is, however, quite
another problem. Here is a possibility
for real improvement in receiver per-
formance,

Assume that there are two FM sig-
nals coming in on the same channel.
These may be two separate stations
carrying different programs (co-chan-
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nel interference), or they may be two
signals arriving at different times from
the same transmitter (multipath inter-
ference). In either case, the two sig-
nals are picked up by the antenna,
amplified, converted, and amplified
again. Since the r.f. and i.f. amplifiers
are linear and have sufficient band-
width, the signals appear in their origi-
nal form at the input to the limiter.
Here, however, the picture changes.
Since the limiter is nonlinear, the sig-
nals combine, in much the same way
that two signals combine in a detector
to produce a beat note. There are no
longer two separate signals with two
separate frequencies. The one signal
present, the resultant signal, depends
on both the desired and the interfering
signal. Since the discriminator is oper-
ated by the resultant signal, the audio
output from the discriminator contains,
in part, the interfering signal. The
question is, what can be done about it?
Arguimbaul has shown that even if
the desired signal is only slightly
stronger than the interfering signal,
the average frequency of the resultant
signal at the limiter output is exactly
that of the desired signal. The instan-
taneous frequency of the resultant sig-
nal, however, may deviate very widely,
as much as 1.5 mec if the interferinyg
signal is 9/10 as strong as the desired
signal. It is desirable, therefore, that
the circuits following the limiter—and
this includes the second limiter and the
discriminator—have a bandwidth of at
least & me. The wide frequency devia-
tions produced in the limiter will then
be passed by the discriminator, and
will appear as voltage variations at the
diseriminator output. The voltage vari-
ations can be smoothed out by the
normal de-emphasis circuit. Since this
is, in a sense, an averaging process,
the output of the de-emphasis network

depends on the average frequency
rather than on the instantaneous fre-
quency. It is, therefore, a nearly un-
distorted replica of the desired signal.

Consider what happens in a normal
FM receiver. The disecriminator has
the same bandwidth as the i.f. ampli-
fier. The wide instantaneous frequency
deviations are clipped, and the average
output voltage of the diseriminator
(after de-emphasis) is no longer inde-
pendent of the undesired signal. As a
result, crosstalk will be noted when
there are two stations operating on
the same channel, and serious inter-
ference will be obtained under multi-
path conditions.

The two requirements for the pro-
posed adapter are, then, the best possi-
ble limiter or limiters and a diserimi-
nator at least 3 me wide.

The adapter

The photographs of the adapter
show that it was constructed on a
long, narrow chassis for positioning
inside an S-55 receiver. In the sche-
matic diagram of the complete unit,
the first stage V1 operates at the nor-
mal 10.7 me intermediate frequency of
the receiver. The first tuned eirecuit
T1 has a bandwidth of about 300 ke,
which is sufficient because limiting has
not yet taken place. The plate circuit
of V1 is tuned to 10.7 mc by T2, a
double-tuned transformer’ with a band-
width of 3 me. This great bandwidth
is necessary because limiting takes
place in the secondary eircuit of T2.

Various types of limiters were tried
in the breadboard model of the
adapter. Although the ordinary pen-
tode class-C amplifier-limiter is eco-
nomical to use (it can give a fair
amount of voltage gain) it is inferior
in suppressing ignition noise. This is
a result of the time constant necessary
in the grid cireuit to give class-C bias.
When an ignition-noise pulse appears,
a very high bias is built up. It takes

Under-chassis view of the FM adapter is shown below. Photograph below shows layout of all major components.
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The limiter finally chosen, shown
connected in the grid cireuit of V2,
consists of two 1N34 erystal diodes
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