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ACTUAL
SIZE

never before such quality of performance and
versatility of application at such low price

Yes, here’s a classic design in modern, compact microphones—small, slender, unobtru-
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance
quality of the Series among a great host of applications.

The Dynamic Models 335H (high impedance) and 335L (low impedance) operate
with highest quality characteristics in TV and radio broadcast usage, in professional or
home recording, public address, almost unlimited other lavalier, hand or stand applications.

The Ceramic Model 331 is a voice range unit specifically engineered for excellence in
communications applications, 27 megacycle citizens’ band use, and paging.

Ceramic Mode! 333 is a wide-range microphone offering a similarly high new level
of perfection for tape recording, P. A. Systems, etc.

Crystal Model 332, with satin chrome body and cap, black grille, is already famous
through widespread use. Performance throughout the series is of the highest order. THUS,
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your
first opportunity.

Frequency
Model Type Qutput Range Impedance Finish List Price NOTE: Model 331 has momentary-
on, spring-return switch, is fur-
33} Ceramic -56 db | 300- 5,000 High Black Body $17.90 nished with hong-up bracket.
and Grille, Cable provides for audio and re-
333 Ceramic -58 db 30-12,000 High Chrome Cop 17.90 lay connections. AH  other

models have slide switch with

335H | Dynemic | -56 db 50-12,000 High TV Grey Body,| 26.50 “lock-on’’ position, are complete
Chreme Cop with levelier and stand adoptor
3351 | Dynamic -57 db 50-12,000 Low and Grille 23.50 with 54'.27 thread.

e KHOWN THE WORLD OVER (
‘m CORPORATION, CONNEAUT, OHIO

In Canada: Canadian Astatic Limited, Toronto, Ontario
. Export Sales: Roburn Agencies, Inc., 431 Greenwich St., N. Y, 13, N. Y., U. s. A.
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Model TA359 List, $4.50
Exact Replacement for RCA,
Motorola, Mognavox, 1956-7-8

Portable TV Sets

Model TA362
Exact Replacement for GE
Designer and Hotpoint **Flair’’

1958 Portable TV Sets

~

Il

JANUARY

1960

List, $9.75

-

WHERE WOULD YOU GET ANY
AND EVERY ANTENNA REPLACEMENT
FOR PORTABLE AND TOTEABLE SETS?

JH

OF
COURSE!

il i S
Only when you buy a JFD Exact Replacement g W o

Exact Replacement for
o . Admiral 1959-6C Portable
Antenna do you get the original unit that JED TV Sets

supplies to manufacturers for their TV port-
able or “tote-able” sets. And when you
install a JFD Exact Replacement Antenna
you make a full profit on the sale and the
installation —bring customers back to your
shop because only you are equipped to

replace a broken antenna.

Only $11.95 puts you back in profitable
indoor antenna business. That’s all it costs
for the No. PA500 JFD Exact Replacement
Antenna Merchandising Kit that gets you
started in this new multi-million dollar
service market.
Remember, next to receiving tubes,
the antennas of portable and “tote-able’’
sets require the most frequent replacement.

Alrf Model TA360 List, $7.65
See your JFD distributor today for your PA 500 EraciiRelacemen A GE

o Hoffman, Hotpoint & Emerson
kit and any and every antenna replacement 1957.8 Portable TV Sete

need.

*Beginning with set 467 in December,
JFD Exact Replacemen® Antennas will be
listed in SAMS PHOTOFACT folders for
Your service reference.

Model TA369 List,$58.25
Exact Replacement for RCA
1960 Portable TV Sets

Pioneers in electronics since 1929

JFD ELECTRONICS CORPORATION

6101 Sixteenth Avenue  Brooklyn 4, New York

JFD CANADA LTD. JFD INTERNAT{ONAL
51 McCormack Street 15 Moore Street
Toronto, Onitario, Canada New York, N.Y.

WWW.americanradiohistorv.com
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EDITORIAL
31 Automation in Electronics—Hugo Gernsback ON THE COVER

{Story on page 110]

INDUSTRIAL ELECTRONICS | The outhor's son proves that

32 Setting Up an ITV Camera—Edward M. Noll at least some of the opera-
36 Electronics Goes Fishing—S. M. Milanowski | tions of wiring up a Citizens
7 38 Photoelectric Register Controls . . . How They Work—Allan Lytel radio set are so simple as to
42 TV Tech to Military Technician—Edwin N. Kautman { be boy's play. f
Color original by Jacques
TELEVISION o
% 43 TV Tuner With a Guided Grid—E. D. Lucas, Jr. | — B

46 1960 TV Design Trends, Part II-\Vavne Lemons
49 FM-TV Dx in 1959—Robert B. Cooper, Jr.
50 TV Service Clinic—Conducted by Jack Darr

AUDIO-HIGH FIDELITY Hugo Gernsback

.............. Editor and Publisher

53 Design Your Own Preamp, Part I-Norman H. Crowhurst M. Harvey Gernsback

56 Headphones for TV—William B. Rasmussen ..Editorial Director
” 57 Servicing Record Changers Faster—P. Sheneman Fred Shunaman

59 Wired Broadcasts in Italv -.Managing Editor

60 What Is an Output Watt?—Charles B. Graham Robert F. Scott _

61 New Discs and Tapes, Stereo and Mono—Reviewed by Chester = waPus, TesnaipSieRe!

Santon Larry Steckler

. A TR ST T . $ Associate Editor
62 Transistors in Audio, Part II—Herbert Ravenswood
Charles B. Graham

T EST | N ST R U M EN TS I .......Associate Editor

I. Queen )
7 74 Fix That Multimeter—Edwin Bohr ] CetEhit
82  Multipurpose Transistor Crystal Oscillator—F. T. Merkler Elizabeth Stalfug e
84 Ohmmeters Can Be Accurate—H. B. Conant e fodaction HgpaRy
90  Sound-Intensity Indicator—Wm. R. Shippee Wm. Lyo{;m%ﬂﬂg&gnon —

91 Square-Law Audio Millivoltmeter—Rufus P. Turner
Sol Ehrlich

ELECTRONICS = s o

Art Director

96 Infrared Guides Missiles—James R. Spencer [ Staft Artist
98 More Hints From a Transithusiast’s Workshop—Martin Klein Lee Robinson el
105 Something New in Semiconductors — R. Wayne Crawford and --Director, Advertising Sales

¥e illier: John J. Lamson
Neal P. Milligan ....Eastern Sales Manager

RA D I O G. fliod Circulation Manager

108 Conelrad Alert Monitor—Harold Reed Adam J. Smith =
110 Building Your Own Citizens Radio (Cover Feature)—Leo G. Sands e
124  Eliminate FM Auto Radio Interference—Larrv Steckler RObe'}.fi'.!?.thPromotion Manager

149 Business and People 127 New Tubes and Semiconductors e

91 Corrections 6 News Briefs : A

21 Correspondence 139 Noteworthy Circuits L i

152 New Books 130 Technicians’ News Average Paid Circulation

146 New Literature 140 Technotes Over 187,000

142 New Patents 144  Try This One

133 New Products 107 50 Years Ago
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NOW'
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qou Cs" afford MAKE MoRE Mo ,,,,, E I
BETTER...MORE COMPLETE...LOWER COST... Ill I ELEVISIo“

WITH NATIO#(I’\'IG‘ES(TIiIzg?b}lSN(S;I?OP-METHOD RADIO-ELECTRONICS

-Training that is proved and tested
in Resident School shops and
laboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

You learn ALL PHASES of
Television-Rudio-Electronics. =
Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . and you
pay more for less training than
you get i1 our course at ONE
LOW TUITION'! :

BETTER..

MORE COMPLETE...
LOWER COST...

You get all information
by mail ... You make
your awn decision . . . at
home! NO SALESMAN

WILL CALL

® _
TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME
TRAINING, with newly added lessons
and ecquipment, trains you in your
spare time at home, for these unlim-
ited opportunities, including many
technical jobs lcading to supervisory
positions,

YOU LEARN BY BUILDING EQUIPMENT WITH
KITS AND PARTS WE SEND YOU. Your
National Schools course includes
thorough Practical training—YOU
LEARN BY DOING! We send you
complete standard equipment of pro-
fessional quality for building various
experimental and test units. You ad-
vance step by step, perform more than
100 experiments, and you build a
complete TV set from the ground up,
that is yours to keep! A big, new TV
picture tube is included at no extra
charge.

EARN AS YOU LEARN. We'll show you
how to earn extra money right from
the start. Many of our students pay
for their course—and more — while
studying. So can you'!

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your training in our Resident
School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV “Studios. Here you work with latest
Electronic equipment - - professionally installed

finest, most complete facilities offered by
ang school. Expert, friendly instructors. Personal
attention. Graduate Employment Service. Help
in finding home near school - - and part time
job while you tearn. Check box in coupon for
full information.

JANUARY, 1960

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson is made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TGDAY . . . it can
mean the difference between SUCCI:SS
and failure for you! Send for your
FREE BOOK "Your Future in
Television-Radio-Electronics’' and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate!

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

rrrrf-”‘ U

NAT ONAL@WESCHOOLS(’

4000 S. FIGUEROA ST.
Rush free TV-Radio “Opportunity” Book and sample
lesson. No salesman will call.

YOU GET. ..

¢ 19 Big Kits—YOURS TO KEEP!

o Friendly. Instruction and Guidance
e Job Placement Service

e Unlimited Consultation

e Diploma—Recognized by Industry
e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

Television, including Color TV
Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Racar & Micro-Waves
Broadcasting and
Communications

.oo\lmmbwwn-

WORLD-WIDE TRAINING SINCE 1905

MAIL NOW TO

NATIONAL SCHOOLS, Dept RG-10
LOS ANGELES 37, CALIF.

— AGE

!
I
!
I
!
:

i R

-

CITY

ZONE STATE

‘VETERANS Give date of Discharge

Los Angeles 37, Cailf. g

: i
NATIO"AL SCH@OLS 'f‘l Check if interested ONLY in Resident School training at Los Angele @
5

WAWW.americanradiohistorv.com
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FM KEEPS GROWING after slump sev-
cral years baek threatened its very
existence. Growth is shown by increased
sales of FM—AM sets, more FM-only
models, and more stations authorized
and on the air. (See also page 8, Octo-
ber, 1959.)

Of the 8,500,000 radios sold in 1957
only ahout 2% included FM. In 1958,
the percentage was up half again to
3% of total radio sales, and last year’s
sales of FM and FM—AM radios was
close to 5% of all sets sold. (These
figures don’t include hi-fi components.)

Zenith, who manufactured an FM-
only set vears ago, is again putting
out such a receiver. Now Sylvania is
introducing an FM-only set, and Grance

€EWS

riefs

Products has been making FM-only sets
for about 8 years. Other big manufac-
turers are reported about to go into
the market with similar table models
for FM only.

Recent FCC figures indicate that
M stations on the air were up (as
of Octoher, 1959) to 646 over the 578
of Dec. 31, 1958. In addition, 157 more
FM stations are authorized to go ahead
with construction.

MARS NET SCHEDULE for January is
set for Wednesdays, SSB, 9:00 pm EST
on 4030 ke upper sideband: Jan. 6—
“The Atomicron,” Philip Heath; Jan.

13 — “Antenna Multieouplers,” Carl
Southeimer; Jan 20-—“TV and the

Amateur Operator,” G. G. Lentzakis;
Jan. 27—*“Reinforced Plastics in Com-
nunications Products,” W. H. Green-
berg and J. H. McCoy.

The First Army Military Affiliate
Radio System (MARS Net) presents
lectures with open discussion on 4030
ke following the talks every Wednesday
except during the summer.

SALT WATER CUTS METALS better than
more conventional tools, using a stream
of brine avround a copper bit to etch
away super-hard jet-age metals. De-
veloped by the Anocut Engineering Co.
(Chicago), this process follows some-
what the same approach as the etching
of surface-barrier transistors. The se-

Electronic Highlights of 1959

S advertised in advance, 1959 became the biggest vear yet,

measured by numbers of new developments and inventions,
and units of electronic gear manufactured and sold. It was a
vear that saw electronics guiding satellites and space probes
around the earth, moon and sun. as well as sending back infor-
mition from many of these vehicles. (The US launched 9 of the
12 successful space travelers during the first 11 months.) There
were numerous interesting new applications of electronics to
medical ends: controlling heartheats, improving artificial lar-
ynxes, providing proton-heam bhrain scalpel, to mention three.

Ultrasonics (and sonics) kept spreading, new uses ranging
from measuring the thickness of meat on cattle to controlling
the combustion rate of rocket fuel.

As the sky filled nearer to capacity with ever-faster aircraft
our industry developed more complex and bhetter radar and
communications techniques to keep pace.

There was continuing development of long-range propagation
techniques, at ever-higher frequencies aided by better masers
and paramps. As always, the emphasis was on preparation of
warlike devices (for example, long-range missile detection),
pointing to vastly improved products for peacetime communi-
cations for commerce, education and entertainment.

While the first short TV movie was sent over the new trans-
Atlantic cable via slow-scan facsimile. a first step toward over-
seas TV, over 20 countries were linked here, in Europe, Africa
and Asia via cables and microwaves for 3 hours of high-quality
radio broadcasts on United Nations Day. And the Post Oflice
made a large appropriation to research facsimile transmission
of letters coast to coast.

This was the year which saw more Japanese semiconductors,
liny transistor radios, vacuum tubes and other components im-
ported than in all previous years combined.

Jan. 20 May 25

High fidelity marched ahead, too, however uncertain some
of the steps seemed. Although 16 2/3-rpm dises still existed
primarily for Braille Talking Books, highway hi-fi got set to
try again—RCA put standard 45-rpm records in new DeSotos
and Plymouths. Stereo dises and playback systems hecame com-
monplace (and fashionable). The tape cartridge was reintro-
duced; this time machines to play it were actually in the
stores. Meanwhile, most of the magnetic recording industry got
together, bringing out quantities of reel-to-reel four-track tape
at 7% inches per second. And every recorder maker hrought ont
a stereo machine, many of them stereo recorders. More stereo
hroadcasts than ever before went onto regular weekly schedules
over numerous stations, while the stereo multiplex situation
remained unresolved, though progress was made. Music lovers
were gladdened by a magic ingredient RCA put into its dises
to kill snap, crackle and pop due to static attraction of dust to
the grooves.

Electricity was wenerated directly from gas by four teams
here and in England. One model powered a 3,000-pound clectric
tractor on propane.

The unfinished dream of Tesla, sending power by radio waves,
took a large step toward practical achievement as Rayvtheon
brought out the Amplitron, a high-power tube with high con-
version efficiency and improved heat dissipation, which promised
to take raw ac and heam many watts miles overhead to sky
stations.

The year 19539 saw the 25th anniversary of the FCC with
almost 3,000 commercial broadcast stations, over 200,000.000 re-
ceiving sets, more than 1,500,000 mobile and portable communi-
cations stations, and over 185,000 radio amateurs licensed. By
vear's end there were probably more than 50,000 Citizens hand
radio users, and scores of thousands more were expected shortly.

5,000 proposals, mostly frequency altocations. No-

Cold-cathode tube eliminates heater, points to much
greater tube reliability; Tung-Sol and Signal Corps.
(March, p. 6; April, p. 98}

Feb. 17

Vanguard Il, first weather-reporting satellite,
launched.

March 5

Sylvania, General Telephone merge into General
Telephone & Electronics Corp.

March 11

Nuvistor, very small rugged vacuum tube. High

reliability, extremely long life. Production predicted
for 1960 by developer, RCA. (May. p. 6; June, p. 40)
March 19

Radar contact with Yends verified. (May, p. 47)
March 23

Field-effect tetrode. Semiconductor can be trans-
former, isolator, stable short-circuit resistance and
operate in other complex ways previously impossible
without extensive circuitry. (June, p. 16)

6

First truly portable TV seét uses transistors. Philco.
(June, p. 10; July, p. 56; August, p. 46)

May 28

G-E announces fuel cell using hydrogen and oxygen
combining directly to generate dc at 60% thermal
efficiency. (August, p. 6; November, p. 6; December,
p. 16)

July 20

Tunnel diode shown here by G-E. Oscillates and
amplifies at frequencies possibly up to 10,000 mc.
Very low noise, extremely low power required. In-
vented in Japan by Esaki in [958. (September, p. 6)
Aug. 7

Explorer VI, ''paddle-wheel,'™ launched. Extensive
instrumentation emplcying solar cells. Crude picture
of clouds sent back. (Octcber, p. 10)

Aug. 17

ITU (International Telecommunications Union) starts
once-every-10-years meeting in Geneva to consider

www.americanradiohistorv.com

vember, p. 6; December, p. 12}

Aug. 18

Avalanche diode (compensated), three-layer silicon
device with low dynamic resistance, low noise and
low temperature coefficient announced by Shockley
Transistor Div., Beckman Instruments.

Aug. 24

Phonograph for autos using standard 45-rpm discs
introduced by Plymouth, DeSoto, RCA for 1960 cars.
Sept. 22

Second Atlantic Cable opened for service, connect-
ing phone networks of US and western Europe.
(November, p. 6)

Oct. 2

Lunik Il orbits moon, taking crude pictures of
unseen side, transmitting pictures to earth.

Oct. 27

G-E announces electricity made directly from hot
gas. Efficiency of engine reported 50%, 90% ulti-
mately possible.

RADIO-ELECTRONICS
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Let DeVRY Tech prepare you in spare time

MEN 17-55 fo be an

A Flectronics Technician

WORK OVER 300 PRACTICAL PROJECTS

Train for a Good-Paying AT HOME WITH THESE PARTS

Job or your own Business
in One or More Branches of

Electronics!

It's a fact! In almost any location where good Television-Radio-Electronics technicians
are found, you'll see DeVry-trained men earning GOOD PAY . . . holding EXCITING
JOBS . . . facing a REAL FUTURE, Many DeVry-trained men have good jobs in modern
plants, broadcast studios, laboratories, to name a few; others have profitable service
shops of their own.

What’s so important, many of these now-skilled men had NO PREVIOUS TECHNICAL
EXPERIENCE OR ADVANCED EDUCATION when they first contacted DeVry Tech. At home

in their spare time, they learned basic principles using clearly-written texts and You Build This 5-Inch Color
MOTION PICTURE TRAINING FILMS. They developed practical skill working with many ! OSCILLOSCOPE
shipments of Electronic parts . . . and soon became technicians the proved De¥ry way. LL P

What these men have done, YOU should be able to do, too. NOW is the time to act,
for the Electronics field is growing steadily larger. This means wonderful opportunities
ahead for those who start preparing now. Take that all-important first step by mailing
the coupon below.

PREPARE IN CHICAGO OR TORONTO TRAINING CENTERS

DeVry's great training centers at Chicago and Toronto also are noted for preparing men
thoroughly. Students learn guickly—using much actual Electronic equipment under the
guidance of friendly, experienced instructors.

After working scores of
practical projects, you
build and keep this 5-inch
wide band Oscilloscope—
a “must” for profitable
servicing.

HOME MOVIES MAKE “"HIDDEN ACTIONS’ CRYSTAL CLEAR Also Build This Quality
On the wall of your own room, you see radio waves travel VACUUM TUBE VOLTMETER
through the air . . . circuits “come alive” . . . hidden Another valuable test instrument
actions shown . . . through the magic of DeVry's home which you build and keep. Helps
training movies. What a wonderful aid to your progress! you earn spare time income while |

you fearn.

EFFECTIVE EMPLOYMENT SEND THIS E Practical Projects

SERVICE HELPS YOU START

- N . 1. 21-INCH TV SET, complete with instructions and
UICVTV $ lfo?g'_%tgbtllsne!i _contactsb Wlﬂll Pi;ln coypa” all parts, including gicture tube. Tops for instruc-
ployers of trained technicians can be valuahle tional value!
to YOU when you are one of our graduates. And fapﬂy.' 2. HI-EI STEREO SOUND SYSTEM. Bring “3-D" sound

we'll also show you how to start your own
profitable Television-Radio servicing business,

if that's your aim.
Drnaft Hge?

DeVry has important information for men who
face military service. Ask for details.

into your home and learn important principles as
well, when you build this DeVry-guality system.

DeVRY TECHNICAL INSTITUTE, Dept. RE-i-Q
4141 Belmont Avenue, Chicago 41, I,

Please give me your two fre= booklets, “Pocket Guide to
Real Earnings,” and “Electronics in Space Travel;” also
include details on how to prepare for a career in one or
4] more branches of Electronics.

Real /|

2 FREE Booklets. Act Now! [“ziw)y .

"One of North America’s

i b B "T{-; Foremost Electronics Training = -
i 5 Electronics in

4 { (e =t = l ITi | Centers X | Name
! 1o {FH4in F‘}]T‘

Street

Age

“Please Print

Apti =

DeVRY TECHNICAL INSTITUTE Gty Zone__State___—___

[ Check here if you face military service,

° H . H Canadian residents write DeVry Tech of Canada, itd.
4141 Belmont Avenue Chicago 41, lllinois precidinte wri Ry i or s ,
2068

Accredited Member of National Home Study Council
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Now...from Sonotone—

4 Big
Improvements

in the quality stereo cartridge

Sonotone 10T unitized stereo at
lowest price ever

New 10T cartridge sells at record low price of
$6.45.* And it covers the complete high fidelity
range. 10T’s unitized construction makes it easi-
est to install, easiest to replace. Low price means
more sales—more profits.

Sonotone 8TA cartridge replaces
8T as industry standard

The new Sonotone 8TA
cartridge gives greater than
ever stereo performance...
" has 4 big extras:

® fuller, smoother frequency response ONLY
® higher compliance than ever before
® lighter tracking pressure

® practically eliminates dust pile-up

$|45U*

,’w

8TA

Frequency Response .......... Smooth 20 to 20,000 cycles.
Flat to 15,000 with gradual
rolloft beyond.

Channel Isolation ............ 25 decibels

Compliance .c..oasssaspurmses 3.0 x 10-6 cm/dyne

Tracking Pressure ............ 3-5 grams in professional
arms
4-6 grams in changers

Qutput Voltage .............. 0.3 voit

Cartridge Weight ............. 7.5 grams

Recommended Load .......... 1-5 megohms

St S B T b s N B Dua! jewel tips, sapphire or
diamond.

SPECIFICATIONS

10T

Flat from 20 to 15,000 cycles
+ 2.5 db.

18 decibels
1.5 x 10-¢ cm/dyne
5-7 grams

0.5 voit

2.8 grams

1-5 megohms

Dual jewel tips, sapphire or
diamond.

*including mounting brackets

Sonotone makes only 6 basic ceramic cartridge models. ..
yet has sold over 9 million units...used in over 662 dif-
ferent phonograph models. For finest performance, replace
worn needles with genuine Sonotone needles.

8 Etectronic Applications Division, Dept. C2-10
o n o o n e® g ELMSFORD, NEW YORK

2 §

<

Leading makersof fineceramiccartridges,speakers, tape heads, microphones, electronic tubes.
In Canada, contact Atlas Radio Corp., Ltd., Toronto

www americanradiohistorv. com

NEWS BRIEFS (Confinued)

cret is in the use of direet current with
the brine to etch the metal in a sort of
reverse of electroplating. Besides pro-
viding greater speed than ordinary
methods, the Anocut process preserves
the bit’s cutting edge.

MICROWAVE LINK TO ALASKA will run
1,250 miles across Canada, using 50
towers spaced an average of 25 miles
apart., The system will have two broad-
band links, one a standby, each capable
of carrying up to 120 telephone or tele-
graph channels, or even a TV program.

The United States plans to lease one
link for 10-15 yeavs, thus financing the
job, estimated at about $20,000,000.
RCA-Vietor Ltd. of Montreal will build

| the system for Canadian National Tele-

graphs.

MAGNETOHYDRODYNAMIC generation
of power (MHD) is the name given by
General Electric scientists to a new way
of producing electricity direct from
heated gas. The method is based on the
movement of an electrical conductor
through a magnetic field. In this case,
the conductor is a plasma of heated
air or other gas. As the drawing shows,
the hot ionized gas, which is a conduc-
tor, is directed through the magnetic

ELECTRODES

GURRENT

GAS

field. The effect is the same as if an
infinite number of copper wires, with
their ends contacting the front and rear
electrodes, were pushed through the
space between the magnets. Current is
taken from the electrodes.

In tests, a single unit produced—for
a short time—900 watts at approxi-
mately 30 volts, with an efficiency of
50%. This is already more efficient than
the best steam units, and theoretically
much higher efliciencies are possible.
The unit is essentially a homopolar
generator, and produces direct curvent.

MHD power generation could be uti-
lized in a space vehicle in either a
closed cycle for continuous power or
an open cycle for short bursts of power.
In the closed-cycle system, solar energy
or a nuclear reaction would be used as
the heat source and the gaseous con-
ductor would be continually recircu-
lated. The open cycle could use a small
solid-fueled rocket motor for a heat
source. Rocket motors now exist to pro-
vide from 1 to 3 second’s operation,
sufficient, for example, to provide the
high power necessary to transmit a
television image from a space vehicle
on the moon.

(Continued on page 14)
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ELECTRONIC SUPPLY CATALOG

it’s value-packed...
send for it!

‘cs your complete money-saving
guide to everything in electronics
WORLD’S LARGEST STOCKS

Latest Stereo Hi-Fi Systems—

smpEX? PRGE =y " Everything in Hi-Fi Components

oum 39uh YEAR

EGTERN AVENUE
qwLEpnONE AYT

jeaturing

covered by Money-Bacz Guaran-ee.
Stereo hi-fi kits, Hobbyist kits, Test

s

N KNIGHT ® STEREO HI-Fl—truly “‘honored for value’>-the best
G you can buy, yet far lower in cost. Select super-value
KNIGHT components or complete systems and save
most. Also see the world’s largest selection of
famous name hi-fi components and money-
saving ALLIED-recommended com- ﬁ

. | plete systems.
D

ALLIED RADIO
i1 % our 39th year

World'’s Largest Electronic Supply House

JANUARY, 1950

Pl

these ALLIED 2xclusives:

“Convenience Engineered” for easiest assembly; the only kits

teur kits. KNIGHT-KITS are an exclusive ALLIED product.

[
°
- AE 5 : 100 N. Western Ave., Chicago 80, lll, :
ST i .
gl s [0 Send FREE 1960 ALLIED Catalog. O
. .
: Name. ™
. .
O 3
® Address °
04 3
g °
: City __Zone State :
) ®

e Money-Saving, Build-Your-Own
KNIGHT-KITS for Every Need

Values in Recorders and Supplies

o Latest Public Address Systems,
Paging and Intercom Equipment

e Amateur Receivers, Transmitters
crncaBO. 80 WO : and Station Gear

8900 / | o Test and Laboratory Instruments
\ "l e TV Tubes, Antennas, Accessories

e Huge Listings of Parts, Tubes,
Transistors, Tools, Books

.

@ 4 NEW LOW EASY PAY TERMS

Only %5 down (or less) on orders

up to $200. Up to 24 months to pay. §
Fast handling—no red tape. "

s

Complete selectior of

T Ty g M Get every buying advantage at ALLIED:

lowest money-saving prices, fastest shipment,
expert personal help, guaranteed satisfaction...

send for the leading
electronic supply guide
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ELECTRONIC TECHNICIANS...

Add a quick source of extra profits
with free training in servicing the

GUIDE-MATIC

POWER HEADILIGHT CONTROI.

Simple when you know how it works, Guide-Matic could be your L i
fastest growing source of new business for years to come. And it '
only takes one day of factory-style training to learn the skills of fast,
accurate trouble-shooting and quick service to factory specifications.

The course itself won't cost you a cent . . . it's free to qualified elec-
tronic technicians. Your only outlay is for transportation and the
usual living expenses. It's worth it to have a Guide Lamp diploma
proving that you're fully equipped to give fast, efficient service to
all the Guide-Matic and Autronic-Eye owners in your area. As an
added feature, twilight Sentinel automatic light switch training is
also included.

Jumbo-size operational panel of Guide-Matic cireuit puts
all parts out front for better, more efficient instruction.

If you are in the electronics service business, come yourself, or send
your technicians. There is one of 30 GM Training Centers near you.
Apply through your local United Motors Service Division Distributor or
write Guide Lamp Division, General Motors Corp., Anderson, Indiana.

Sy M O - _SSENE N S W PP

e & ¥ 2 _ ——r T —— o gy e AL . _'______ -

GUIDE LAMP DIVISION ZXversoN. ixprana

RADIO-ELECTRONICS
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How to Get a

Commercial FCC License

do you know what an FCC license

really can do for you in Electronics?

o More income for you every week
e A more interesting job in electronics

The average person spends over 50% of his waking hours on the job (or going
to and from the job). Therefore doesn’t it make sense to have a job that is
reallv interesting and also pays well?

and Mobflre" Radio
) B
©)

Microwave

Radio v Broadcu;ting

F 1. Raytheon Manutacturing Campany
2. Radio Corporatian of America opponunte®
- -
3 Jupiter IRBM, Army Ordnance Missile Command [ 9 \n Elocironics "‘"(":F-l:;:‘l:l
4
5

5 ‘ Aeronavutical Electronics

CLEVELAND

Desk RE-37A, 4900 Euclid Ave.

Collins Radie Cempany

Radio Corporation of America

The chances are very good that if you are reading this magazine you can
qualify for the really good jobs in electroniecs like those shown in the pic-
tures at the left ... and it won't take long to do it. Your past training and
experience in basic electronics (such as radio and TV repair, armed forces
electronics, ham operators, etc.) can he the foundation for a profitable
career as an “across-the-hoard™ electronics technician.

Whether vou run vour own shop or work for someone else, the real money,
the interesting work, is available to the man who can effectively handle the
more complex electronic gear. Home receiver repair can provide a good liv-
ing, but it can’t match the opportunities open toa skilled electronics technictan.

The Career Information Material shown below will show vou how vou
can quality for a government certificate of competency ... a commercial FCC
License . .. and acquire a really fine technical education. Find out how vour
success with the FCC examination is guaranteed . .. or vour money back.

You will also find out which jobs require the FCC License . . .where tech-
nicians are needed . . . what a technician needs (o know about electronics . ..
and many other facts about opportunities for vou in electronics.

It will cost vou only the price of a postage stamp to get all the facts.
If vou arein any type of electronics work . . . orif vou have had previous training
or experience in electronics . .. vou owe it to voursell to ask us to send you
information on profitable careers in electronics.

INSTIJTUTE OF ELECTRONICS

Cleveland 3, Ohio

n
ELECTHONICS

/ \ y 5
“‘ 4 : LR K N N N | C X R K K N N N N K E N N I - e ..
CLEVELAND INSTITUTE OF ELECTRONICS i

Desk RE-37A, 4900 Euclid Ave., Cleveland 3, Ohio 1

' Please send FREE Career Information Material prepared to help ]

me get ahead in Electronics. | have had training or experience in |

r Electronics as indicated below: []

[ Military [J Broadcasting |

f e e . [] Radio-TV Servicing [] Home Experimenting [ ]
[} Manufactuting [} Telephone Company [ ]

FIND OUT How: [] Amateur Radio [] Other [ ]

In what kind of work are you now In what branch of Electronics are 1

1- The new electronic devices can be handled by you engaged? you interested? :
2. To solve the problems that will stump your fellow technicians !
Name Age l

3- Training is Job Insurance when employment is tough to find . . . Ak |
and mcre money for you when times are good City ____ Zone State 0
RE-37A ]

TS E N IS IS s ENS GNO FUU GNP GUD GNP GUD BN e GNP SUU MNP UD IR UT AP R e E DR
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new
coll heaters!

(GOODBYE TO YOUR

FRONT-END TROUBLES)

“All 6BQ7A’s used to have folded heaters . . . and Yes, the new CBS 6BQT7A offers you total reliability
gave you plenty of trouble. Now, all of us CBS .. . proved in performance by leading TV and radio
6BQTA tubes have new coil heaters for our new im- set manufacturers. You, too, can profit from the total
proved cathodes . . . and you don’t have heater burn- reliability of CBS tubes. Prove it to yourself. Replace

outs, shorts or slumping gain.”

TOTAL RELIABILITY...proved in performance

12

MAGNIFIED %
3 TIMES

Old-style 6BQ7A folded
heaters had seven folds
. . . each fold a potential
source of burnouts and
shorts. The new CBS
6BQ7A heaters, because
of the telescopic effect
of coiling the heater,
have only one gradually
curved fold. The result is
that CBS 6BQ7/A's just
don’'t develop those ir-
ritating, costly shorts and
opens.

with CBS.

Receiving, indusirial
and picture tubes o
transistors and diodes «
audio components «

and phonographs

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

RADIO-ELECTRONICS
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MORE JOHNNY'S
ATEST HITS

world
A

Certain

Smile

pius 10
mors.

1. Also: Let I1 Rain,
Stairway to the Sea,
Flame of Love, etc.

TCHAIKOVSKY

PIANO CONCERTO NO. 1

Eugene Istomin, Piano |
Ormahdy - Philadelphia Orch.l

STEREO
RECORDS

foLoveny
udical sty

ELLA FITZGERALD
sings GERSHWIN
- VoL 4

i 3
BERNSTEIN

MEW YORK FHILHARMONIC

10. A briliiant new
performance of this
popular concerto

MORE SING ALONG
WITH MITCH

9. Sweet Adeline, For
Me and My Gal,
Pretty Baby, 13 more

THE
LORD'S PRAYER

QL Isscanicie cuon

BATTLE Wi OF T4 ol
THE L0RD'S mm mlmnmv [

13. But Not for Me,
Fascinatin’ Rhythm,
Man | Love, 9 more

LISTENING IN

DEPTH

15. An exciting array
of 16 classical and
popular selectlons

MALAGUEMNA
'MUSIC OF CUBA
PERCY FAITH and s archesta

11. Aiso: Blessed Are
They That Mourn,
Come Ye Saints, etc.

47, Solitude, Where
or When, Dancing in
the Dark, 5 more

24, “Musical excite-
ment that's hard to
beat’ — Variety

2.1001 hi-fi de-
lights. **...top-notch
sound’’ — Billboard

MY FAIR LADY
IN STEREO

18. Rain in Spann, |
Could Have Danced
All Night, etc.

BUDDY COLE, Organ

-

Philadelphia Orchestra
Eugene Ormandy

5. A Night on Bald
Mountain, Steppes of
Central Asia, etc.

i -
ORIGINAL SOUNGTRACK RECOROING
From The Samwel Goldwyn
Motion Pictuw Production

6. Bess, You Is My
Woman Now; It Ain't
Necessarily So; etc.

HOORAY FOR
'HOLLYWOOD

17. Over the Rain-
ow, Night and Day,
[Easy to Love. 9 more

FLOWER DRUM

SONG . w5
e i

cnsr%ﬂ-

RODGERS & HAMMERSTEIN

34. '“. . . the muslc
is all extraordinary””
—Boston DailyRecord

33. This brilliant
musical painting is
an American classic

COLUMBIA (» RECORD CLUB offers new members

ANY SIX

of these 12’' long-playing STEREO records

if you join the Club now and agree to purchase as few as 5 selections
from the more than 150 to be made availabie during the coming 12 months

HOLLYWOOD
IN RHYTHM
RAY CONNIFF 2

Ce e
sév 8

Love Letters. Easy to Love,

Laura—plus § more

Tchaikovsky:
NUTCRACKER SUITE

Ravel:
BOLERO - LA VALSE
Aaks.p

. |

1 EYRoa LavLIEEE
3 - |

56. Serenade in
Blue, Willow Weep
for Me, 9 others

3.Stella by Starlight,
Pacific Sunset, Yes-
terdays, 9 others

BRAHMS:
SYMPHONY NO |

49, One of the most
meledicalty beautiful
of all symphonies

30. Alexander's Rag-
time Band, Cheek to
Cheek, Always, etc.

STRAUSS
WALTZES

ANDRE KOSTELANETZ

25. Superbly played
by ane of Europe’s
tinest orchestras

Scarlet Ribbons
.

sLM"iv:hel Legrandb

And His Fulksangs §or Orchestra

40. | Miss You So,
Speak Low, Time
Atter Time, 8 more

19. Tales from the
Vienna Woods, Blue
Danube, 8 others

12. Londonderry Air,
Shenandoah, 11 more
folksong favorites

22. ““Enormous tal-
ent and technique"’
— Chicago MNews

BEETHOVEN:
“Pastorale™ Symphony (6}

BRUNO WALTER
_ COLUMBIA SYMPHONY ORCH

36. A musical land-

scape . . . ‘‘spacious,
noble''—High Fidelity
THE SOUND OF JAZZ

COUNT BASIE - BILUIE HOLIDAY
JIMMY PUSHING

JIMMY GUIFFRE TRIO o7/,

4. Wild Man Blues,
Fine and Mellow, |

A NIGHT WITH

SIGMUND

% ROMBERG -

PERCY FAITH
and his Orchestra

£ARL WRIGHTSON
“ g J waL0ISHUNT
!

FRANCK SVAIPHONY
IN D MINOR

LEONARD BERNSTEIN

NEW. YORK, PHILHARMONIC

14.**No symphony 7. 0ne Kiss, Will You
like it'. . . incompar-

able’” — Olin Downes Love, 9 more

AN EXCITING NEW OFFER FROM THE WORLD'S LARGEST RECORD

If you now own a stereo phonograph,
or plan to purchase one in the near
future—here is a unique opportunity
to obtain ANY SIX of these brand-new
stereo records for only $4.98!

TO RECEIVE 6 STEREO RECORDS FOR
$4.98 — fill in and mail the coupon
now. Be sure to indicate which one
of the Club’s two musical Divisions
you wish to join: Stereo Classical or
Stereo Popular.

HOW THE CLUB OPERATES: Each
month the Club’s staff of music ex-
perts selects outstanding recordings
from every field of musjc. These
selections are described in the Club’s
entertaining Music Magazine, which
you receive free each month.

You may accept the monthly selec-
tion for your Division, take any other
records offered (classical or popu-
lar), or take NO record in any par-
ticular month.

COLUMBIA (p RECORD CLUB Terre Haute, Indiana

JANUARY, 1960

Remember, Song of

M
‘(,-. : »:;’Zf‘
R
I"N[Hllﬂs l“lllll DIEN
SIYMON GOLOBERE COND

29. Three of the
Master’s favorite
chamber works

31. You've Changed,
Body and Soul, | Got
it Bad, 9 others

Your only obligation as a member
is to purchase five selections from
the more than 150 Columbia and
Epic records to be offered in the
coming 12 months ... and you may
discontinue your membership at any
time thereafter.

FREE BONUS RECORDS GIVEN REGU-
LARLY: If you wish to continue as a
member after purchasing five rec-
ords, you will receive a Columbia or
Epic stereo Bonus record of your
choice free for every two selections

The records you want are mailed
and billed to you at the regular list
price of $4.98 (Classical and Orig-
inal Cast selections, $5.98), plus a
small gailing and handling charge.
MAIL THE COUPON TODAY!

[NOTE= Stereo records must be]

played only on a stereo phonegraph |

|
|
|
|
|
|
|
l
you buy — a 50% dividend. |
|
i
|
|
|
|
|

THE NORMAN |LUBOFF CHOIR]
BUT BEAUTIFUL

26. Blue Moon, Fools
Rush In, DantWorry
'bout Me 3 more

STRAVINSKY
urrz oF spumo

37.

‘“Most exciting
recording of this

MAHALIA JACKSON

AT THE 1958

NEWPORT JAZZ FESTIVAL
r )

»
BREEZIN' ALONG AMSTERZAM CONCERTGESOUW

Left My Baby, 5 more  work''—Time
HANDEL: at caval
WATER MUSIC Q’ € fC’

Sy

&
HIS GREATEST HITS

RAY ELLIS and s orchesina ¥AN BEINUM Cond.

35.“One of the great,
great albums''—San
Francisco Examiner

50. Come to Me,
That Old Feeling,
Long Ago, 9 more

8. “Beautiful...ling-
ering brilliance'' —
Chicago Tribune

39. Tico-Tico, My
Shawl, Besame
Mucho, 9 others

cLuUB

|-—I SEND NO MONEY — Mail coupon to receive & stereo records for $4.98 }- -

COLUMBIA (p RECORD CLUB, Dept. 202-6
Stereophonic Section, Terre Haute, Indiana
[ accept vour offer and have circled at the right the numbers
of the six records I wish to receive for $4.98. plus small mail-
ing and handling charge. Enroll me in the following Division
of the Club:
(check one box only)

7] Stereo Classical [] Stereo Popular
I agree to purchase five selections from the more than 150
records to be offered during the coming 12 months, at regular
list price plus small mailing and handling charge. For every
two additional selections I accept. I am to receive a 12"
Columbia or Epic stereo Bonus record of my choice FREE.

CitY Sase D B0 M s 6T PG ENTe ZONE.. - -Stotecis. up - sepnenersy
ALASKA and HAWAII: write for special membership plan
CANADA: addrezs 1111 Leslie St., Don Mills, Ontario
If you want this membership credited t0 an established Columbia or
Epic record dealer. authorized to accept subscriptions, fill in below:

Dealer's Name. ... ....

Iallen’s O resse —ropom oy e e e 7500 G S AT G S 27
® **Columbia.” @. *

wwWw.americanradiohistorv.com

CIRCLE 6 |
NUMBERS:

1 13 31
14 33
15 34
17 35
18 36
19 37
22 39
24 40
9 25 47
10 26 49
11 29 50
12 30 56

0 N WU LW

‘Epic,'” @ Mareas Reg. @ Columbia Records Sales Corp., 1960

L e Ll L Ll Yy p————— {

P-BC '

13
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GVB GTA Bontam beam power amplifier with high
power sensilivity and high power output with low
supply voltages. Two in push-pull up to 14 watts.

680.5 Nine pin miniature power for low power re-
quirements. Two in push-pult deliver up 10 |7 watts,

Tung-Sol announces
two new additions to
line of matched pairs

Now Tung-Sol is packing more of their quality
audio-hi-fidelity-stereo posver tube line in dy-
namically-balanced pairs. The same kind of
precision balance and premium power deliv- |
ery you've been getting from factory-matched
pairsof 5881 s and 6550's is also available from
two more twin-packed tubes in Tung-Sol’s
growing sclection of dynamically-matched
audio tubes—elcectrically balanced 6V6GTA's
and 6BO5’s.

With these twin-packed additions T ung-Sol
now tills all of your premium audie require-
ments up to 100 watts while maintaining an
exact and reliable current balance between
tubes. And with cach of these premium push- |
pull audio drives you not only climinate the
nced for bias compensating circuitry but you ‘
also benefit from the finest in sound repro-
duction.

And remember. for commercial sound equip-
ment or for the finest entertainment de-
vices, Tung-Sol tubes provide an ideal combi-
nation of the most sought-after characteristics.

Tung-Sol Electric Inc., Newark 4, N. J.

Alsc available in matched pairs

Beam power amplifier,
5881 Up to 50 watts.

Beam power amplifier.
6550 Up to 100 watts.

e

& TUN G-Y "B

oL

NEWS BRIEFS (Continued from page 8)

The closed-system generation could be
used on long space flights for such
things as radio communication, light,
heat, air conditioning and electrical pro-
pulsion. While MHD power generation
may some day be applicable to other
areas than space vehicle power—inter-
nal-combusion engine exhausts could
be used after a certain amount of super-
heating—the technique will require con-
siderable development and time hefore
it may be used for stationary power
genevration.

MINIATURIZATION down to the molecu-
lar level has been achieved by research
workers of the International Resistance
Co. Going one step hbeyvond the
“printed” or engraved circuit, its ele-
ments are evaporated onto the board—

WICC-TV, Bridgeport, Conn....... 43

WFAM-TV, off the air for 6 months,
resumed under new ownership and on
a new channel. WICC-TV, which had
closed down Aug. 12, 1959, for a month,
didn’t reopen until Nov. 7, 1959.

Two stations left the network, how-
ever:

KHTYV, Portland, Ove.... ... ... 27

WTOV-TV, Norfolk, Va.. ... 27

WTOV-TV quit per agreement to
merge with WVBC - TV, Hampton -
Norfolk, Va., channel 13. Note that

WVBC-TV changed over from channel

15. Also, KCCC-TV, Sacramento, Calif.

channel 40, has a new call, KVUE,
Canada has upped its total by two:
CJCB-TV-1, Inverness, N.S.. . 6
CJSS-TV, Cornwall, Ont.. . &
CJCB-TV-1 is a

satellite of CJCB-

called a “substrate”—in layers which
can be reduced to a few molecules
thick.

The glass substrate is drilled to pro-
vide holes for diodes and transistors,
cleaned thoroughly by chemical or ultra-
sonic means and placed in a vacuum,
where what [RC research scientists call
a “relatively thick” (2,000 to 5,000 Ang-
strom units) conducting layver is de-
posited on it. A mask confines the de-
posit to desired areas.

A second muask is placed on the sub-
trate, and another layer—this time a
dielectric layer—is evaporated onto the

| surface. A third step deposits the resis-

tors, and a final one puts on the “top
plates” of capacitors. Of course, the
unit has to be taken out of the vacuum
chamber between each step, for fitting
the masks. After all the evaporation—
deposition operations, the active ele-
ments (transistors, ete.) are soldered
into place and input and output leads
connected.

It has been possible to deposit resis-
tances with values up to 100,000 ohms,
capacitances up to | uf per square inch
and inductors up to 1 «h in .05 square
inch.

A technique similar in some ways was
recently developed by Bell Labs (Octo-
ber, 1959, page 6).

3 NEW TV STATIONS are programming:
KLYD-TV, Bakersfield, Calif. 17
KNDO-TV, Yakima, Wash. 23
WABG-TV, Greenwood, Miss....... 6
Two returnees have reactivated:
WFAM-TV, Lafayvette, Ind....._18

www -americanradiohistorv.com

TV, Syvdney, N.S,, channel 4.

The US roundup of operating sta-
tions is now 565, including 473 vhf and
92 uhf. The noncommercial figure of 43
remains the same. Canada’s total has
moved up to 58.

MACHINE READS 10 handwritten words,
“zero” to “nine,” as a first step toward
machines for scanning ordinary hand-
writing. Words must be written on
special surface. Believed to be the first
machine ever built which will read
handwritten script, it was developed by
Leon Harmon of Bell Labs.

The machine encourages good hand-
writing. Writers must dot their 1’s if
they expect to be understood, for ex-
ample. They may not print or lift the
stylus between letters.

RADIOPHYSICS AND SPACE RESEARCH
CENTER of Cornell University will have
charge of the world’s largest and most
powerful radar, construction of which
will start soon in Puerto Rico (page 12,
December, 1959).

The 1,000-foot radar dish will have
only limited motion of its beam—about
20° in each direction—because of its
size. It will have a tripod mounted on
the dish 600 feet high to support the

feed antenna. The radar will pulse
2.5 million watts at about 420 mc into
space.

Venus, Mars, Mercury and the sun
will be contacted with this installation,
and it is hoped that Jupiter, 400,000,000
miles away, will also be reached.

(Continued on page 18)
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PREPARE FOR YOUR F. C. C. LICENSE—YOUR TICKET

This booklet

F.C.C. LICENSE — THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket to
higher pay and more interesting employment. This license is Federal
Government evidence of your qualilications in clectronics. Em-
ployers are cager to hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS rudiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The
scope of authority covered by a third class license is extremely
limited. and explains what an

The SECOND CLASS radiotelephone license qualifies you to F.C.C. licerse can do
install. maintain and operate most all radiotelephone equipment
except commercial broadcast station equipment. for your future.

The FIRST CLASS rudiotelephone license qualilies you (o
install. maintain and operate every type of radiotelephone equipment
(except amateur) including all radio and television stations in the
United States. its territories and possessions. This is the highest class
of radiotelephone license available.

GRANTHAM TRAINING PREPARES YOU
The Grantham Communications Electronics Course prepares you
for a FIRST CLASS F.C.C. license, and it does this by TEACH-

/"//
74
73

This free bocklet gives

Upgrade Your Income with a First Class

F.C.C. LICENSE

ING you clectronics. Each point is covered simply and in detail,
with emphasis on making the subject easy to understand. The
organization of the subject matter is such that you progress, step-
by-step, to your specilic objective —a first class F.C.C. license.

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham training is available by correspondence or in resident
classes. Either way (residence or correspondence), we train you
quickly and well—no previous training required. Even a beginner
may qualily for his first class license in a relatively short time.

FOUR COMPLETE SCHOOLS: To hetter serve ouwr many students
throughout the entire country, Grantham School of Electronics
maintains four complete Divisions — located in Hollywood, Calif.,
Seattle, Wash., Kansas City, Mo., and Washington. D.C. All Divi-
sions of Grantham School of Electrouics offer the same rapid
courses in F.C.C. license preparation, either by home study or in
resident classes.

GRANTHAM
SCHOOL OF ELECTRONICS

HOLLYWOOD
CALIF.

1505 N. Western Ave.

HO 7.772
FRlbrceech G B (LT

SEATTLE 408 Marion Stree
WASH. e BEE
KANSAS CITY 3123 Gillham Road e Lm;‘n

MO.

Kansas City, Mo.

821 - 19th Street, N. W.
Washington, D. C.

A

WASHINGTON
D.C.

(ST 3-3614)

O L e

JANUARY, 1960

:tRGN

!
}
i
i
;
]

HERE’'S PROOF...

that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here 1s a list ot a few of our recent graduates,
the cluss of license theyv got, and how long it took them

License Weeks

Mario Bidese, 342 Alexander Avenue, Greenshurg, Pa. .. . . 1lst 12
Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nev.. 1st 12
Larry R. Perrine, 7 Normandy Place, Champaign, IIl.. Swa St 15
Emerson F. Lawson, 111 Excelsior Ave., Union, S.C.. .~ . sl 12
Marion Woolsey, 3246 Warwick, Kansas City, Mo. 1st 12

Harold W. Johnson, 5070 Hermosa Ave., Los Angeles, Calif..... 1st 15
Arthur W. Hardy, 66 Dresser Ave., Great Barrington, Mass. .. 1st 12

Ralph Frederick Beisner, 2126 Grand, Joplin, Mo.. .. 1st 12
N. B. Mills, II, 110 So. Race St., Statesville, N.C.. .. .. .. 1st 12
Dean A. Darling, 403 S. Chase Ave., Columbus 4, Ohio oo st 12
Paul D. Bernard, 408 First Ave., N.E., Watertown, S.D.. 1st 18
Gerald L. Chopp, 518 Aubudon Road, Kokler, Wisc. . 1st 12

MAIL COUPON T

0 SCHOOL NEAREST YOU

L i ! e e g s Ly st

{Mail in envelope or paste on postal card)

1

|

To: GRANTHAM SCHOOL OF ELECTRONICS I
1505 N. Western 408 Marion 3123 Gillham Rd. _ 821-19th, NW 1
Hollywood ®  Seattie Kansas City ® Washington !

!

Gentlemen: |
Please send me your free booklet telling how | can get my com- 1
mercial F.C.C, license quickly. | understand there is no obligation |
and no salesman will call, :
1

NG = e = e S Age. |
Address. B . :
City State. :
| am interested in: [] Home Study, [1 Resident Classes 04-A _jl
15
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BLACK BEAUTY

CAPACITORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. Capacitance tolerance is held to +10%.*

® The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . .. to give you performance
that can’t be beat.

® Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

‘The major capacitor improvements come from

-L SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU

xxxxxxx il
e & i

16

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . 2/l at regular prices!

e This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 81 Marshall St., North Adams, Mass.

*From .001 uF up

SPRAGUE’

world’s largest capacitor manufacturer

s
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— COYNE
TELEVISION

RADIO-_COLOR TV
home training because
Coyne has been training

n for good jobs
ERﬁair OWN BUSINESS for

NEARLY 60 YEARS

Giant opportunity field! Join the thousands Here is MODERN — QUALITY TELEVISION

Coyne Home Training is preparing for a suc- Home Training designed to meet the rigid

cessful future in TV —open the door to better standards that have made Coyne famous. You

pay jobs, or your own business! COYNE —a get personal supervision of Coyne Staff who

leading residential, practical school—oldest know TV and know how to teach. Learn

of its kind —established 1899—is the institu- quickly and easily in spare time. No previous

tion behind this training. experience or advanced education necessary.
& e jg - ‘%;’ . _-Ziﬁi&f:

Ichose COYNE hecause
their new methog costs less
than half what most others do!
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SEND couPoN FOR FREE Book

Send coupon below for all-new fully-illustrated

book and full details including EASY PAYMENT

PLAN. NO COST OR OBLIGATION—NO SALESMAN
WILL CALL

Modern, up-to-the-minute. Easy to follow, step-by-

step instructions—fully illustrated with 2150 photos | e s 2enod, -
and diagrams. UHF and COLOR-TV included. So prac- TOYNE TELEVISION

tical you can quickly earn extra money in TV-Radio HOME TRAINING DIVISION gt
Sales and Service. Not only Coyne Quality training, 1501 Wes: Congress Parkway, Chicago 7, lllinois
but costs half what you'd expect to pay because you Dept. 10-H5 :

pay only for training-—no costly extras. Free life-time Send FREE Bock and details of your

employment service. Television — Radio ~ Color TV Home

B. W. Cooke, Jr. ® PEr— Trainirg offer.
President ; A ounde Name*
ELECTRICAL SCHOOL

Address
A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT | X
1501 West Congress Parkway, Dept. 10-H5, Chicago 7, lllinois l, City ; State

JANUARY, (960 17
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