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USES UNLIMITED: 
Field E ngineers 

Aprication Engineers 

Electrical, Radio, TV, 
znd Appliance Servicemen 

Electrical Contractors 

Factory Mai ntenance Men 

Etectr,)nic Technicians 

Hone Owners, Hobbyists 

comp e e 
VOLT-OHM - 
MILLIAMMETER 

World's Largest Selling 
POCKET SIZE V -O -M 
FEATURES: 

1 Hand size and lightweight, but with the features of a full - 

size V -O -M. 

2 20,000 ohms per volt DC; 5,000 AC. 

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and 
range settings. The first miniature V -O -M with this exclusive 
feature for quick, fool -proof selection of all ranges. 

SELF- SHIELDED Bar -Ring instrument; permits checking in strong magnetic fields Fitting 
interchangeable test prod tip into top of tester makes it the common probe, thereby freeing 
one hand UNBREAKABLE plastic meter window BANANA -TYPE JACKS -positive connec- 
tion and long life. 

Price -only $34.50; leather case $3.20. 
Available For Immediate Delivery From Your Triplett Distributor's Stock 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

The most comprehensive test 
set in the Triplett line is Model 100 V -O -M 
Clamp -On- Ammeter Kit, now available at dis- 
tributors. The world's most versatile instru- 
ment -a complete accurate V -O -M plus a 

clamp -on- ammeter with which you can take 
measurements without stripping the wires. 
Handsome, triple- purpose carton holds and 

displays all the components: Model 310 min- 
iaturized V -O -M, Model 10 Clamp -On- Ammeter. 
Model 101 Line Separator, No. 311 Extension 
leads, and a leather carrying case, which neatly 
accommodates all the components. Model 101 

literally makes it possible to separate the two 
sides of the line when using Model 10. Exten- 
sion leads permit use of Model 10 at a distance 
from the V -O -M. Complete Model 100 is only 

$ 59.50 

MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AND ELECTRONIC TEST EQUIPMENT 

Y4,ß 
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rJ: i /.a. 
630 630-A 630-PL 630 -APL 

'OR EVERY PURPOSE 
630-NA 

/O-L!" 
630-T 633 666-HH 625-NA 

COMPLETE LINE OF V-0-M'' 



GROWTH CREATES NEED 

FOR EVERY 
ENGINEER 

THE ELECTRONICS 
INDUSTRY NEEDS 

4 TO 7 TRAINED TECHNICIANS 

ttfttlit 
How NRI 
Prepares YOU 
to Become an 
ELECTRONICS 
TECHNICIAN 

New Home Study Course in ELECTRONICS 
Principles Practices Maintenance 

Rapidly expanding uses for Electronics equipment in 
industry, business, the military are increasing the demand 
for trained Technicians. 4 to 7 Electronic Technicians are 
needed for every engineer. To meet this growing demand, 
NRI now offers a new, comprehensive course in ELEC- 
TRONICS- Principles, Practices, Maintenance. Train at 
home in spare time for a career in the growth industry of 
the '60's. Move up soon to higher pay, a brighter future. 

Learn More to Earn More 
This is the age of technological advancement, and 
Electronics is a key industry now and in the future. It 
needs more trained technicians to build, install and 
service equipment. But you must be trained to qualify 
for higher earnings and advancement. The man with- 
out training is last to be hired, first to be fired. To 
secure your future - prepare now. NRI training is for 
beginners or the man with some experience who needs 
more knowledge to move up to the better jobs where 
training pays off. 

Oldest, Largest School of Its Kind 
For over 45 years NRI has been training men for 
success in Radio -Television, Electronics. From the 
early days NRI has expanded from Radio to Tele- 
vision, from servicing and communications to indus- 
trial and military Electronics. More NRI graduates 
are filling more good jobs because NRI is the oldest 
and largest school of its kind. 

Today NRI supplies the best training materials 
and equipment at the most reasonable cost. Mail 
coupon for 64 -page catalog. It's free. Read about and 
pick the Electronics, Radio -TV training that fits you 
best. National Radio Institute, Washington 16, D.C. 

Special Training Equipment 
Included - No Extra Cost 

At no extra cost NRI 
sends you special train- 
ing equipment that gives 
actual experience, makes 
theory you learn come 
to life in an interesting, 
easy -to- understand man- 
ner. Build a vacuum 
Tube Voltmeter -test 
filter circuits -use tubes, 
rectifiers, transistors. 

Study detector circuits, modulation, demodula- 
tion. Use magnetic amplifiers, determine motor 
torque. Learn effects of feedbacks and experi- 
ment with multivibrators. Practice with tele- 
metry circuits used in satellites. Perform many 
other experiments -learn the basic principles 
utilized in Electronic equipment. MAIL COU- 
PON TODAY for NRI 64 -page catalog. 

MAIL FOR FREE CATALOG 
NRIRADIO 

WASHINGTON 16, IDFE 

Please send me full information without cost or ob- 
ligation. (Noreprese ntative will call. Please PRI NT ) 

Name Age 

Address 

City Zone State 

The Amazing I: 

Field of 

Electronics 

! -- ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL . 
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Automated lawnmower 
trims the lawn while you 
sit back and enjoy your 
weekend. There isn't even 
a remote control to oper- 
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START NOW! Break through the Earning Barrier that stops 
half -trained men. N.T.S. "All-Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTEF TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communicatiors, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 
A more rewarding ¡ob ... a secJre 
future ... a richer, fuller life can 
be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

SUCCEED IN MANY HIGH- PAYING 
JOBS LIKE THESE... 

TV -Radio Sales, Service and Repair 
Profitable Business of Your Own 

Communications Technician - F.C.C. License 
Hi -Fi, Stereo & Sound Recording Specialist 
TV -Radio Broadcasting Operator 
Technician in Computers & Missiles 
Electronics Field Engineer 
Specialist in Microwaves & Servomechanisms 
Expert Trouble Shooter 
All -Phase Master Technician 

19 BIG KITS 
YOURS TO KEEP 

You * work on 

actual job 
projects 

NATIONALS SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

4000 S0. FIGUEROA ST., LOS ANGELES 37, CALIF., U. S. A. 

Write Dept. RG -41 

RESIDENT TRAINING AT LOS ANGELES 

If you wish to take your training in our 

world's tTV ccapltal, start NOW in our 

big, modern Shops, Labs. and Radio -TV 

Electronic HequipmentWrkprofessionally 
installed-finest, most complete faci li' 
ties offered by any school. Expert 

friendly instructors. Personal attention 
Graduate Employment Service. Help In 

finding home near school -and part 

time job while you learn. 

WRITE FOR SPECIAL RESIDENT 

SCHOOL CATALOG AND INFORMATION 

ACCREDITED MEMBER 
.tthe only notionolly 

recognized gniced accrediting 
orency for private 

home steely schools. 

N.T.S. Shop -Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost ... and it is your key 
to the most fascinating, opportu- 
nity- filled industry today! 

YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP- TESTED WAY 

You get lessons, manuals, ¡ob proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

Free book 

gives you all the facts 

ticnal cost. You also get a Profes- 
sicnal Multitester for your practical 
¡ob projects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Many students pay for entire tuition 
-and earn much more - with 
spare time work they perform while 
training. You can do the same ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

N.T.S. HOME TRAINING is 

Classroom Developed 
Lab -Studio Planned 

Shop- Tested 
Industry -Approved 

Specifically Designed 
for Home Study 

ACTUAL LESSON 
MAIL 

COUPON 
NOW 

for 

FREE BOOK 
and 

ACTUAL 
LESSON 

NATIONAL T WHw u SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

o 

NO OBLIGATION! 
NO SALESMAN WILL CALL 

J 
/ 

1 

Mail Now To 
National Technical Schools, )ept. RG -41 

4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electroiics- 

TV-Radio "Oppertunity" Book and Actual 
Lesson. Nc Salesman will call. 

Name Age 
Address 

City gone State 
Check here if interested OWE in Resident Trainins at Los Angeles. 

VETERANS: Give date of discharge 

1 

APRIL, I 9 6 1 5 



TV Booster Deadline 
Extended by FCC 

Unauthorized vhf TV booster sta- 
tions, which were to have been 
legalized by Feb. 1, were given 2 
months additional time making the 
deadline for filing translator applica- 
tions April 1. Chief reason for the 
extension was the limited availability 
of type- accepted translator equip- 
ment in comparison with the large 
number of stations switching over 
to such apparatus. Over 1,000 
booster stations had filed applica- 
tions by the first week of February, 
and 950 had been given temporary 
operating permits. The FCC stated 
that it was hoped to have all booster 
stations operating legally by the 
end of October. 

Scientific Burglary 
Hand -held two -way radios were 

used by a gang of four men to rob a 
Chicago optical supplies concern. 
The four, keeping in touch with each 
other continuously, were able to 
organize the raid, speed the removal 
of the goods by a freight elevator, 
and get them into a waiting truck 
and away. 

The story is reminiscent of similar 
robberies after the last war, when 
surplus military portable radio 
equipment was readily available. 
Possibly the large amount of Citi- 
zens -band equipment on the market 
was the inspiration this time. 

New Optical Maser 
Works Continuously 

Bell Laboratories have demon- 
strated an optical maser that oper- 
ates continuously with an input 
power in the order of 100 watts. 
Like the pulsed optical maser 
(RADIO -ELECTRONICS, December 1960, 
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REFLECTING 
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ELECTRODES 

riefs 
page 8), it is a cylinder in which 
light waves travel longitudinally, 
building up amplitude as they go. 
Unlike the earlier maser, the cylinder 
in this one is a glass tube containing 
a mixture of helium and neon gas. 
When the gas is ionized (in this 
case by being excited from an 
external radio- frequency source), 
energy is transferred to the helium 
atoms, raising them to a higher 
energy state. As they collide with 
the neon atoms, they release this 
energy, exciting the neon atoms. As 
the neon atoms drop to a lower 
energy level, they release photons of 
light which travel down the tube, 
striking more neon atoms and releas- 
ing still more light. At the ends of 
the tubes, very thin mirrors reflect 
at least 95% of the light again 
through the tube to the other end, 
where it is again reflected. In its 
passages through the tube, the light 
is continuously releasing more light 
from excited neon atoms. Each 
photon that joins the others in the 
trip up and down the tube adds to 
the amplification. Those that start 
in other directions pass through the 
sides of the tube and are lost. A 
small portion of the light escaping 
through the end mirrors provides 
the beam used for communication. 

At the demonstration, telephone 
announcements were transmitted on 
the maser beam to a photocell some 
30 feet away, where it was de- 
modulated for listeners. An even 
more interesting demonstration was 
that of heterodyning two light fre- 
quencies to produce a beat note in 
the radio spectrum, which was de- 
tected by a radio receiver and 
exhibited on a scope. 

The output is in the deep infrared, 
between 9,000 and 17,000 Angstroms. 
Bell scientists envision optical beams 
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at these frequencies carrying fantas- 
tic numbers of phone conversations - 
or even TV programs -as compared 
to the number possible on present 
microwave links. 

Uhf Dx'ers Win Edison Award 
John T. Chambers, W6NLZ, and 

Ralph E. Thomas, KH6UK, have 
been awarded General Electric's 
Edison Radio Amateur Award for 
this year. The two hams conducted 
transmission and reception tests that 
"opened new horizons in uhf com- 
munications." 

On July 20, 1960, the two hams 
set a one -way communications dis- 
tance record of 2,540 miles on 432 
mc, between W6NLZ's station near 
Los Angeles, Calif., and KH6UK's 
in Oahu, Hawaii. The previously 
unheard -of records were made by 
using tropospheric ducting, or nat- 
ural waveguides in the atmosphere. 
The achievement was the result of 
4 years of work and experimenting, 
and followed earlier records of com- 
munication over the same distance on 
144 and 220 mc. 

The panel of judges, consisting of 
Rosel Hyde of the FCC, Robert C. 
Edson of the American National 
Red Cross, and F. E. Handy of the 
ARRL, compared the accomplishment 
with the first amateur trans- Atlantic 
communications breakthrough in the 
1920's. They pointed out that the 
feat had greatly enhanced the stand- 
ing of ham operators in the scientific 
world. 

Local conditions give the two hams 
the clues they need to correct prop- 
agation periods. 

Chambers keeps his weather eye on 
the Los Angeles smog. When it lies 
low over the area, with church spires 
and hilltops protruding from it into 
clear air above, Chambers has the 

Simplified cross -section of the 
continuously operating maser. 

Dr. Ali Javan of Bell Laboratories 
with the maser he invented. 
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JOB OPPORTUNITIES! 
EXCITEMENT! 
MONEY! 

can be 

tlectronics 
Yours as a trained 

TECHNICIAN 
OVER 6,000 FIRMS HAVE EMPLOYED 

DeVRY TECH GRADUATES! 
Thousands of companies in the United States and Canada who have 
employed DeVry Tech men prove two most important facts: (1) Electronics 
is one of the biggest, fastest growing opportunity fields of our time; 
and (2) DeVry Tech graduates are "WANTED" MEN. 

Whether DeVry Tech prepares you in spare time at home or in its modern 
Chicago or Toronto Laboratories, your training is designed to get you 
ready to meet the exacting standards of industry. You get practical 
training that not only helps to fit you for a job or a service shop of your 
own -but also gives you a foundation for a career that can be profit- 
able the rest of your life. 
You work over 300 learn -by -doing experiments at home, using DeVry 
Tech's exclusive Electro -Lab method. You build and KEEP valuable equip- 
ment. With another DeVry Tech exclusive, you have the benefit of 
training movies that you can show over and over until basic points are 
crystal clear. Special texts guide you every step of the way as well. 

HOW DeVRY TECH CAN "BLUEPRINT" YOUR CAREER! 
DeVry's faculty not only know how to teach Electronics, but they also understand men. They 
most likely know the type of problems you face. From this staff you get help, advice and 

understanding. It is this "human" side of DeVry's program that has caused many of our 
graduates to say: "DeVry Tech not only trains you for a job, they actually help you blueprint 
a profitable future!" 

NO ADVANCED EDUCATION NEEDED! 

Why don't you write for FREE FACTS today? Learn how you TOO can be a member of 
the great fraternity of DeVry Tech graduates across the continent ... men who were 
properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW! 

FFECTIVE ?LOYMENT SERVK 
DeVry Tech's effective Employment Service is available to all graduates 
without additional cost. 

2 FREE BOOKLETS 
Send Coupon TODAY! 
"One of North Amerira's Foremost Electronics Training Centers" 

r 

Accredited Member of 
National Home Stud y Council 

i 111.1 
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TELEVISION 

LET DeVRY HEL 
'', YOU PREPARE 
2AND BLUEPRINT 

A SOLID 
CAREER IN 

THIS 
FAST- GROWING 

FIELD! 

COMPUTERS 

RADAR 

708 

NOW eumr 

Real 

Earnings 

DeVRY INSTITUTE 
CHICAGO TORONTO 

APRIL, 1961 

YIAIL TODAY FOR FREE FACTS! 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Ch'cago 41, III., Dept. RE4 -R I 

Please give me your 2 FREE BOOKLETS, 'Pocket Guide to Real Earn. I 
ings" and "Electronics in Space Travel;" also include details on how I 
to prepare for a career in one or more branches of Electronics. 

Name Age 
PLEASE PRINT I 

Street Apt I 

City Zone State I 
Check here if you face m Story service. 

2075 Canadian residents address: DeVry Tech of Canada, Ltd. i 
970 Lawrence Avenue West, Toronto, Ontario i . ...o me om S! 
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But try us on Auto Radio Controls! 
Although your CENTRALAB distributor iS 

your best source for auto radio controls, 
he won't be of much help to the character 
with the flat tire. The comprehensive 
CENTRALAB auto radio control line only 
goes back to 1942 model automobiles. 

From 1942 on, though, it's a different story. 
CENTRALAB is the only control manufacturer 
offering a complete line of exact replacement 
auto radio controls ... not to mention SP 
on /off switches. They cover 202 different 
automobile models, domestic and foreign. 

CENTRALAB auto radio controls are listed in 
COUNTERFACTS and PHOTOFACTS, as well as 
in the Sams Industry Control Guide. 

Changing tires is man's work, but changing 
auto radio controls is child's play -with 
CENTRALAB exact replacements. 

PHOTO: BETTMAN ARCHIVE 

/THE ELECTRONICS DIVISION OF GLOBE-UNION INC. 

N22D EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

CENTRALAB CANADA LIMITED-AJAX, ONTARIO 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 
PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 
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sign he's looking for. The inversion 
of hot, dry air over the damp smog 
close to the ground indicates that 
tropospheric ducting is likely. 

In Hawaii, Thomas keeps his eye 
on the evening sky, looking for low - 
hanging clouds with flat tops. When 
conditions are right in both Hawaii 
and California, tropospheric prop- 
agation of uhf signals is likely and 
the hams go to work. 

The award, a trophy and prize of 
$500, has been awarded annually for 
the last 9 years. This year is the 
first time it has been granted jointly 
to two amateurs, and the first time 
for a scientific achievement. 

Six other US hams were cited for 
outstanding public service : Harry E. 
Phillips, W7CKV, Tucson, Ariz.; 
Donald Johnson, W6QIE, San Fran- 
cisco; Francis E. Ireland, K4UUO, 
Miami, Fla.; Albert W. Parker, New 
Bern, S.C.; Cesare P. Cavadini, 

Burbank, Calif., and Edwin 
S. Van Deusen, W3ECP, Wash- 
ington, D. C. In addition, a special 
commendation was voted to Mario 
Lagos, CE7BC, Chiloe Island, Chile. 
Though CE7BC was outside the 
scope of the award, as a nonresident 
of the United States, his handling 
of 3,744 official and welfare messages 
during his country's earthquake last 
summer was deemed worthy of spe- 
cial recognition. 

Earth Has Magnetic Waveguides 
Recently discovered ducts in space 

surrounding the earth can bend 
radar beams, channeling them in a 

lip 
Magnetic II / 

Magnetic 
ÉEquator 

-Radar 

near -circular path back to the earth 
in the opposite hemisphere. A radar 
beam aimed at a carefully selected 
point in the sky produces an echo 
that could have come only from a 
point near the southern tip of South 
America. 

The ducts follow the lines of the 
earth's magnetic field, and are 
thought to be composed of electrons 
strung out in thin fiberlike patterns 
along the lines of force of the earth's 
field. The signal follows these 
threads of electrons. 

The ducts were discovered by Dr. 
Roger Gallet, of the Bureau of 
Standards laboratory in Boulder, 
Colo. To test his theory, radar pulses 

(Continued on page 18) 
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