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NEW PACO B -12 

REGULATED POWER SUPPLY KIT 

Two instruments In onel A reliable 
source of variable regulated DC plate 
voltage from 0 -400 volts at 150 ma, 
plus bias and AC filament voltages 
.. with an exclusive 12.6 volt AC 

supply! Maximum stability. Lab -qual- 
ity PACE double -jewelled D'Arsonval 
meters. 
Model B -12 (Kit).. Net Price: $69.95 
Model B -12W (Wired) 

Net Price: $99.95 

PACO G -15 GRID DIP METER KIT 
Truly, a hand -held electronic "jack - 
of -all- trades " -VFO; Absorption 
Wavemeter; Signal Source; field 
strength indicator, plus an exclusive 
visual /aural 'on- the -air' Modulation 
Indicator. A 'must' for the ham or 
electronic technician who wants 
maximum quality at the lowest pos- 
sible cost. 
Model G -15 (Kit)... Net Price: $31.95 
Model G -15W (Factory- wired) 

Net Price: $49.95 

NEW PACO T -61C AND T -61F 

SELF -SERVICE TUBE CHECKER KITS 

For the enterprising retailer who 
wants to increase his store traffic 
with this extra service. 2 models: 
Counter (T -61C illus.) and Floor (T- 
61F). 24 tube sockets, 3 simple se- 
lectors. Complete instruction data 
cards make tube -checking a 'snap'. 
Model T -61C (Kit).Net Price: $ 99.95 
Model T -61W (Factory- wired) 

Net Price: $134.95 
Model T -61F (Kit). Net Price: $124.95 
Model T -61FW (Factory- wired) 

Net Price: $164.95 

NEWPACO L -1 

HIGH FIDELITY ULTRA -COMPACT 
SPEAKER SYSTEM SEMI -KIT 

A 'bookshelf' speaker system whose 
sound output and small size will 
astound you! So efficient, it assures 
perfect results even with low -pow- 
ered amplifiers. Response, 50- 14,000 
cps. Only 151/4" x .91/4" x 81/2 ". 12 
lbs. Assembly- time -1 hour! 
Model L -1U (Semi -kit) in walnut 

Net Price: $24.95 

NEWPACO TK -6 TOOL KIT 

For the kit -builder or experienced 
electronic technician, this complete 
set of precision -built English and 
American -made tools can handle any 
assembly job, large or small. In- 
cludes: diagonal cutters; long -nosed 
pliers; 40 -watt soldering iron; two 

Model TK -6 Net Price: $9.95 

NEWPACO DF- 0 
TRANSISTORIZED DEPTH FINDER KIT 

An absolute necessity for protection 
against shoals, and for finding that 
elusive school of fish! Range, 0 to 
120 feet. Large, illuminated dial for 
easy readings. Operates on self -con- 
tained batteries or from ship's power 
source. Completely fungus and mois- 
ture- proof. 
DF -90 (Kit) Net Price $ 84.50 
DF -90W (Factory -wired) 

Net Price: $135.50 

rm" are pro - 
ced under the 2ilspïcE'S of PRECISION 
PPARATC'S CO:MP4:VY, INC., world - 

famous manufacturer of industrial and 
laboratory electronic test instruments 
for over a quarter of a century. Write 
for new complete PACO Catalog, Mist off the press. 

SEE TH I 
ELECTRONIC PARTS DISTRIBUTORS 

LECTRONICS CO., INC. 
70 -31 8-1th Street, Glendale 27, L I , N Y. 

Kit Division of I'Rt..1 Ipporotui l o., Inc. 
a subsidiary of Pacotronics inc. 
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NOW READY 
The NEW NRI Home Study Course in 

ELECTRONICS 
PRINCIPLES - PRACTICES - MAINTENANCE 

SPECIAL TRAINING 
EQUIPMENT 

No extra cost. In NRI Electronics train- 
ing especially developed training kits 
bring to life theory you learn in easy, 
illustrated lessons. You get practical ex- 
perience with Thyratron Tube circuits, 
Multivibrators, Capacitors, Diodes, Tran- 
sistors, Telemetry, Computer Circuits 
and other basic circuits and components. 

KITKIT 
practice{ experience 

1 measuring voltage, current, 
building circuits. 

Build d'Arsonval type Vac- 
uum Tube Voltmeter. Test 

power line frequencies, high audio, radio 
frequency signals, resistances. 

KIT 3 Practice with resistors, ca- 
pacitors, coils. Work with 

half -, full -wave, bridge, voltage doubler 
and pi -type filter circuits. 

KIT 4 Build circuits with pentode 
tubes, selenium resistors, 

transistors. Build oscillator, check signal 
phase shift with oscilloscope. 

KIT 5 Experiment with thyratron 
tube circuits, Lissajous pat- 

terns. Study basic amplitude detector cir- 
cuits, modulation, demodulation. 

KIT 6 Cet practical experience 
with magnetic amplifiers, 

learn to use modified Prony brake; deter- 
mine motor torque. Use strobe disc to 
measure motor speed. 

KIT 7 Learn effects of positive and 
negative feedbacks (used in 

analog computers). Practice varying po- 
larizing voltage and illumination. 

KIT 8 Experiment with multivibra. 
tors used as timing genera. 

tors in binary counters, and as frequency 
dividers. Learn to use blocking oscilla- 
tors, thermistors. 

KIT 9 Practical experience in 
telemetry circuits used in 

earth satellites, remote control devices. 
Work with basic circuits used in digital 
and analog computers. 

KIT 10 Assemble circuits in elec- 
trical and electromechani- 

cal systems, make valuable practical 
electronic circuits. 
MAIL COUPON -New 64 -Page Cata- 
log pictures and describes Training 
Kits, explains what you learn. 

KIT 2 

NRI is America's oldest, largest home 
study Radio- Television- Electronics 
school. For over 45 years NRI has been 
training men without previous experi- 
ence for success in Radio -Television 
Servicing and Communications. Now, 
expanded uses of Electronics in indus- 
try, business and defense are increasing 
the demand for Electronic Technicians. 
Four to seven Technicians are needed 
for every engineer. To meet this de- 
mand NRI announces a complete, com- 
prehensive course in ELECTRONICS 
-Principles, Practices, Maintenance. 
This training stresses basic fundamen- 
tals because so many Electronic devices 
are built around identical Electronic 
principles. It is for beginners, or for 
Technicians who wish to expand their 
knowledge. 

This is the 
Electronic Age. Electronic 
Equipment is al- 
ready being used 
to count, weigh, 
control flow of 
liquids, solids, 

gases. Control exposure in photog- 
raphy, detect faunes, or fire. In- 
spect at remote points. Supervise 
traffic, Survey land areas and ocean 
contours. Search for oil, miles be- 
neath the surface. Measure radia- 
tion and control power levels in 
atomic installations. Control air 
traffic. Translate one language into 
another- The MILITARY applica- 
tions of Electronics ... particularly 
in space rockets and missiles, track- 
ing devices, etc., ... probably equal 
all of the uses above. Electronic 
equipment is used to machine parts 
through complex cycles. It is used 
in business to process data, control 
inventory, prepare payrolls, post, 
calculate, and in 
medicine for 
electrodiag- 
nosis, measure 
body character- 
istics, electro- 
surgery. 

Job Counselors Recommend 
Right today a career in Electronics offers 

unlimited opportunity. Job Counselors 
know the pay is high, jobs interesting, 
advancement opportunities great. They ad- 
vise ambitious, aggressive men who want 
higher pay now and a better future: "For 
an interesting career, get into Electronics." 
Learn More to Earn More 
Simply waiting and wishing for a better 
job won't get you ahead. You have to de- 
cide you want to succeed and you must act. 
NRI can provide the training you need 
at home in spare time. No need to go away 
to school. You don't need a high school 
diploma or previous Electronic experience. 
This course is planned to meet the needs 
of beginners. You work and train with 
components and circuits you will meet 
throughout your Electronics career. You 
get especially developed training kits for 
practical experience that make Electronics 
easy, simple to learn. 

Oldest and Largest School 
Training men to succeed, is the National 
Radio Institute's only business. The NRI 
Diploma is respected and recognized. NRI 
graduates are everywhere throughout U.S. 
and Canada. Mail the coupon today. New, 
FREE 64 -page Catalog gives facts, oppor- 
tunities about careers in Industrial and 
Military Electronics, also shows what you 
learn, facts about NRI's other courses in 
Radio -Television Servicing and Radio - 
Television Communications. Monthly pay- 
ments available. 

NOMIT A LAMS. HOME STUDY IADIO.TV SCHOOL 

ational Radio institute 
WASHINGTON 16, D.C., ESTABLISMIO IH14 

MAIL THIS COUPON NOW 
NATIONAL RADIO INSTITUTE 
Washington 16, D. C. I BD4A 

Send me full information without cost or oblige, 
[ion. No salesmen will call. 
(Please print.) 

Name Age 

Address 

City Zone State 
ACCItIRFE MENNEN NATIONAL NOME STUN.' 

POPULAR ELECTRONICS is publisher) monthly by 'Ziff -Davis Publishing Company, William B. -Lift. Chairman or the 
1953), at 434 S. Wabash Ave., Chicago 5, ill. Second -class postage paid at Chicago, Illinois. Anthortae," 

' Department, Ottawa, Canada, as erond- class` matter. SUBSCRIPTION RATES: One year U.S. and l'ossessi mis, all, 
Pan- American Union Countries $4.50, all other foreign countries, $5.00. 

February, 1961 e. 
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NEW for 61 FROM INTERNATIONAL 

A New "Advanced Engineered" All Transistor, Crystal Controlled Short Wave Converter 

AMATEURS CITIZEN LICENSEES CIVIL AIR PATROL 

Mobilette 61, International's new improved all 
transistor, crystal controlled converter provides a 
"quick and easy" way to convert your car radio 
for short wave reception. Mobilette 61 units cover 
a specific band of frequencies providing a ONE 
MEGACYCLE tuning range. Mobilette units are 
quickly interchangeable. 

Check these all new features! New and improved 
circuit for increased gain ... New internal jumper 
for positive and negative grounds . . . New RF 
amplifier, mixer /oscillator ... New separate input 
for broadcast and short wave antennas ... Installs 
neatly under dash. 

Mobilette 61 is available in a wide choice of fre- 
quencies covering the Amateur bands 75 through 
6 meters, Citizens band, Civil Air Patrol low band 
frequencies, WWV time and frequency standards. 

Designed for 12 VDC, Mobilette 61 will operate 
on 6 VDC at reduced output. 

See the Mobilette 61 at your dealer today. 

Complete, ready to plug in and operate, only $22.95 

Any frequency in the range 2 MC to 50 MC 
available on special order $25.95 

February, 1961 

International Mohilettes cover these short wave hands. 

Catalog No. Frequency 
630. 110 6 meters (Amateur) 50 - 51 MC 
630 -111 10 meters (Amateur) 28.5 -29.5 MC 
630 -112 11 meters (Citizens) 26.9 - 27.3 MC 
630 -113 15 meters (Amateur) 21 - 21.6 MC 
630 -114 20 meters (Amateur) 14 14.4 MC 

15 MC (WWV) 
630 - 115 40 meters (Amateur) 7 - 7.4 MC 
630 -116 75 meters (Amateur) 3.8 - 4.0 MC 
630 -117 10 MC (WWV) 
630-118 CAP (Low Bond) 
630 -119 Special Frequencies 2 MC . 50 MC 

MOBILETTE 61 VHF 
VHF frequencies for Aircraft, 108 -135 mc; Amateur and Civil 
Air Patrol, 144 -148 mc; Two -Way Communications, 150 -170 mc. 

Special VHF transistors in both RF amplifier and mixer circuits. 
Complete $49.50 
Cot. No. 
630 - 120 VHF Special 100 to 170 inc 
630 - 121 VHF Special 54 to 100 mc 

Write for International's complete catalog of precision radio crystals, 
and quality electronics equipment . . yours for the asking. 

INTERNATIONAL 
CRYSTAL MFG. CO., INC. 

18 NORTH LEE - OKLA. CITY, OKLA. 
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This month's cover photo by AI Gruen 

COMING NEXT MONTH 

POPULAR M961R 

ELECTRONICS 

(ON SALE FEBRUARY 28) 

FLIP -FLOPS 

Hidden away in today's complex computer systems are the 
simple "flip- flop" circuits that make them tick. You'll 
learn all about the flip -flop in a special feature that 
includes both theory and complete construction plans. 

*ELECTRON CHEMISTRY 

From the powerhouse of the electron comes energy capa- 
ble of altering the very make -up of molecules. Read 
the exciting story of how a fascinating new science 
causes lasting changes in a multitude of products. 

BUYING HI -FI 

Tabulated specifications give only part of the data you 
need to select a hi -fi amplifier wisely. Next month's 
issue tells you how to read and interpret performance 
curves -the only way to get the complete picture. 

SUBSCRIPTION SERVICE: Forms 3579 and Olt subscription correspondence should be addressed to Popular Electronics, Circu- 
lation Department. 434 South Wabash Avenue. Chicago 5, IllinOis. Please allow at least four weeks for change of address. Include 
your old address as well as new -enclosing N possible an address label from a recent issue. 

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and Illustrations. Contributions should be mailed 
to the New York Editorial Office and must be accompanied by return postage. Contributions will be handled with reasonable care. 
but this magazine assumes no responsibility for their safety. Any copy accepted Is subject to whatever adaptations and revisions 
are necessary to meet the requirements of rhi"s publication. Payment covers all author's, contributor's and contestant's rights, 
titles, and interest In and to the material accepted and will be made at our current rates upon acceptance. All photos and draw- 
ings will he considered as part of material purchased. 
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DeVry Tech's Electronic Training 
has helped Men like these Get Better Jobs or Shops of their own... 

How about YOU? 

;t 

NO PREVIOUS TECHNICAL EXPERIENCE NEEDED! 
Men from practically every wok of life have won better jobs or businesses of their 

own through DeVry Tech's program. Many of these men, like thousands of others, 
had no previous technical experience. They prepared either in our well - 

equipped Toronto or Chicago laboratories, or at home in their spare time 
without interfering with their regular jobs. 

The "Electronic Age" is here! Opportunities for men 17 to 55 
are great! Fill in coupon below for FREE details! Act now! 

LIVE -WIRE EMPLOYMENT SERVICE 
DeVry Tech's Placement Department is in contact with some 

of the best -known employers in the Electronics field. The 
service is free to all graduates - and DeVry 

Tech's record in helping to place 
men has been outstanding. 

1,(1111,11.11111 

Real 

Earnings 

Here are some of the many Electronic opportunities DeVry 
Tech's program will fit you for: 

AFT AGE? We have 
valuable information 
for every mart of draft 
age; so if you are sub- 
ject to military service, 
be sure to check the 

upon. 
Acc 

e`; 
We'll give you free cooies of 
interesting booklets, "Podcet 
Guide to Real Earnings" and 
"Electronics in Space Trav- 
el." See for yourself how you 
may take advantage of the 
opportunities in this grow - 
ing.ffield. 

ited Meche IN Council 

COMMUNICATIONS TELEVISION RADIO GUIDED MISSILE CONTROL 

COMPUTERS RADAR MICRO -WAVES INSTRUMENTATION 

AUTOMATION ELECTRONICS 

"One of North 
America's Formest 
Electronics 
Training Ce fe-s" 

DeVRY TECHNICAL 
INSTITUTE 

CHICAGO TORONTO 
February, 1961 

i 

4191 Belmont Aeene Chicago 91, Illinois Dept. PE2R 
Please give me your two free booklets, "Pocket Guide to Real Earnings" 
and "Electronics in Space Travel "; also include details on how to prepare 
for a career in Electronics. I am interested in the following opportunities 
(check one or more): 

Space E Missile Electronics Television and Radio D Microwaves 
CI Radar Automation Electronics Communications Computers 

Broadcasting i] Industrial Electronics CI Special "Short Courses" 

Name 
Please Print 

Address Apt 

Age 

I City Zone_State 
Check here if you face military service. 

2036 Canadian residents, Write DeVry Tech of Canada, Ltd.. 
970 Lawrence Avenue West, Toronto 19, Ontario 
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Notes from the 

Editor 

BIGGER AND BIGGER. Looking into the future is sometimes more excit- 
ing than pondering the past, but a few days ago I found myself 
doing both. As you might guess, I was musing about electron- 
ics. But I wasn't thinking how tubes have grown smaller and 
smaller or transistors better and better. Instead, my thoughts 
were on a rather arbitrary graph of frequencies scientists call 
the spectrum. 

Now I am not about to suggest that the spectrum has undergone a 
process of miniaturization, as have tubes, or that it has some- 
how "improved," as have transistors. Since it is governed by 
natural laws, the spectrum today is in every way the same spec- 
trum of yesterday. But in a practical sense, today's spectrum 
differs from yesterday's in the same degree that today's button - 
base, multi -element tube differs from yesterday's inefficient, 
lamp -bulb -like giant. For just as hi -fi has pushed the range of 
sound reproduction to the limits of audibility, new developments 
in electronics promise to harness more and more of the spectrum's 
potential. 

Two articles in this issue illustrate just how far we've come in 
exploiting the full range of frequencies at our disposal. One 
device covered, the laser, will enable us to control light waves 
in much the same way we currently tune radio waves. In itself, the 
laser represents man's first successful production of "coherent" 
-- tuned -- light. As you'll learn from reading the article, an ac- 
tual light amplifier such as the laser has tremendous possibil- 
ities in communication and control. Even more important, the laser 
promises to open up vast new areas of hitherto unused frequencies. 

The second article, or rather series of articles, since both theory 
and construction are covered, deals with another relatively new 
band of frequencies -- infrared. Invisible to the eye, infrared ra- 
diation opens a whole new world to the scientist, particularly in 
such fields as chemical analysis and radar. More interesting, per- 
haps, is the fact that today's infrared radiation --like the ultra- 
violet within the laser's bandwidth - -makes use of a host of fre- 
quencies that were all but useless yesterday. Anything wrong with 
calling that an "expanding" spectrum? 

CANADIANS ON CB-- PROBABLY! Rumors are flying thick and fast as I close 
this page. The allocation of the 11 -meter band to Citizens Radio 
in Canada seems a foregone conclusion. Channel assignments, power 
limitation, and call letter designations will be similar to those 
here in the United States. CB'ers are also looking forward to a 

reciprocal agreement permitting operation of Canadian mobiles 
south of the border and our mobiles over on their side. Such a 
reciprocal agreement has worked successfully for radio amateurs 
for six or seven years. 

6 POPULAR ELECTRONICS 
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HOW TO BREAK INTO RADIO -TV- ELECTRONICS r l I 
A good paying career in Radio -TV- Electronics may 
be closer than you think - regardless of your age, 
education or present job experience. 

You know about the tremendous demand for radio - 
TV and electronics technicians. But something per- 
haps you didn't know is how easy it is to get the 
training that will qualify you for this vital work, and 
how quickly you can advance. 

From the very beginning you will find that your 
I.C.S. course is preparing you thoroughly -at your 
own pace -for an exciting new career. I.C.S. Radio - 
TV- Electronics courses make electronic fundamental, 
clear, easy to follow. You get personalized guidance 
from people who know -and can tell you -what it 

takes to succeed along every step of the way. 

The I. C. S. method makes it possible to learn 
while you earn. You study at home - in your spare 
time. Everything you learn is practical, usable. Your 
mastery of Radio -TV- Electronics assures you of top 

pay and real job security in one of today's fastest 
growing fields. 

So if you would like to break into Radio -TV -Elec- 
tronics - your first step is to send for your FREE 
I.C.S. Career Kit. There's no obligation ... and there's 
a whole new future to gain. 

Send coupon below for your 

tree I.C.S. Career Kit ! 

a "How to Succeed" career guide 

"Career Catalog" of job oppor- 
tunities in your field of interest 

"Sample Lesson" (math) to dem- 

onstrate the famous I.C.S. method 

For Real Job Security -Get an LC. S. Diploma! I.C.S., Scranton 15, Penna. 
Accredited Member, 

National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS ICS 
BOX 451 OOA, SCRANTON 15, PENNA. In Hawaii reply P.O. Box 418, Honolulu (Partial list of courses) 

Without cost or obligation, send me "How to Succeed" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

RADIO 
TELEVISION 
ELECTRONICS 

General Electronics Tech. 
Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
Radio -TV Servicing 

BUSINESS 
Cost Accounting 
Managing a Small Business 
Purchasing Agent 

DRAFTING 
Electrical Drafting 

HIGH SCHOOL 
High School Diploma 
Good English 
High School Mathematics 

Name Age Home Address 

City 

Occupation 

Zone State 

ELECTRICAL 
Electrical Engineering 
Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Professional Engineer (Elea.) 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision 
Personnel -Labor Relations 

O Supervision 

Working Hours _A M lo_P M 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., Mon- 
treal, Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces. 
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POP'tronics 

NEWS SC 
PEEPING FROM BEHIND a "stubby beard," the new Ray- 
theon electrostatic printer tube prints as many as three 
81/2" x 11" photographs per second. This speed is over 
1000% faster than that of news wire -service machines now 
being used by your local newspaper. The "stubby beard" 
is a row of .001 -inch wires spaced 250 to the inch in a 

row on the front of a flattened cathode -ray tube. The elec- 
tron beam sweeps across the wire ends inside the tube - 
electrons pass through the face of the tube via the metallic 
beard -depositing an electrostatic charge on paper as it 
passes the tube face. Present computer read-out printing 
techniques "develop" the picture in nothing flat. Quality: 
as good as the photos in POP'tronics. 

A MOON TV STATION, manned by neither monkeys nor 
astronauts, is now in the developmental stage at the Kin Tel 
Division of Cohu Electronics, Inc. A compact camera, trans- 
mitter and telemetering system will be transported to the 
moon by rocket and "soft- landed" there. Telemetering from 
earth will direct the camera to pan the moon and earth or 
segments of the starry universe. U.h.f. will transmit the 
video back to earthbound scientists. 

TEMPERATURES IN EXCESS of 3000° C are being achieved 
by a "Plasma Torch" developed by Amperex. The torch is a 

simple device that uses an r.f. field to generate heat -with- 
out consuming either fuel or electrodes. The heat results 
from the recombination of gas molecules that have been dis- 
associated in a strong r.f. field. Available in models operat- 
ing at 27 or 2450 mc., the torch prototypes are being sold 
for about $1000. Heat without oxidation has many im- 
portant and diverse applications. 

LANGUAGE COMPUTERS, considered a must for the sci- 
entific and literary fields, will soon make possible phone 
communications between people who do not speak the same 
language. Dr. Edwin G. Schneider of Sylvania predicts that 
intelligible bilingual telephone service will result from ad- 
vances in communications and data processing. United 
Nations interpreters need not worry- computers cannot in- 
terpret the bang of a shoe .... yet! 

BUDDING SCIENTISTS will be interested in a compact cyclo- 
tron, no larger than a desk, built by the Hughes Aircraft 
Company. Donated to Pomona College, the unit is the first 
designed for undergraduate instructional purposes in the 
U.S.A. Every physics major will eventually have a chance 
to do individual work on this 3' x 5' two -million -volt atom 
smasher. It's practically foolproof, and you don't need a 

Ph.D. to operate it. 
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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 qualifications in 
electronics. Employers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 

The THIRD CLASS radiotelephone 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. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 

GRANTHAM TRAINING PREPARES YOU 

The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm's and Kirchhoff's 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 

Learn by Correspondence or in Resident Classes 

Grantham training is offered by correspondence or in 
resident classes. Either way, we train you quickly and 
thoroughly -- -teach you a great deal of electronics and 
prepare you to pass the F.C.C. examination for a first 
class license. Get details now. Mail coupon below. 

This booklet 

OUR GUARANTEE 
If you should fail the F. C. C. exam after finishing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

FREE! 

This free booklet gives 
details of our training 
and explains what an 
F.C.C. license con do for 
your future. Send for 
your copy today. 

To get ahead in electronics- first, you need the proper train- 
ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C.C. license is a "diploma" in communications 
electronics, awarded by the U. S. Government when you pass 
certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F. C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge -no obligation. 

Grantham 
HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

School of Electronics 
RESIDENT CLASSES 

HELD IN FOUR CITIES 

If you are interest- 
ed in attending day 
or evening classes 
mail the coupon for 
free information to 
our home of- 
fice in Holly- 
wood, Calif. 

r- 

MAIL COUPON NOW -NO SALESMAN WILL 

February, 1961 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western Ave., Hollywood, Calif. 

Gentlemen: 
Please send me your free booklet telling how I can get my com- 

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name_ 

Address 

City_ State 

I am interested in: E Home Study, E Seattle classes I 

Hollywood classes. E Kansas City classes, E Washington classes 
CALLtt+L 13 -B 

Age 

9 



A. A. Ghirardi 
Electronic's best- 
known instructor 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

Let these two famous Uhirardi training books teach you to handle 
all types of AM, FM and TV service jobs by approved professional 
methods! Almost 1500 pages and over 800 clear pictures and 
diagrams explain EVERY troubleshooting and repair operation as 
clearly as A -B -C. No needless mathematics. No involved theory. 
You get practical training of the type that teaches you to do the 
best work in the shortest time. Sold separately -or you save $2.00 
by buying both books. Use coupon or order from Dept. PE -21, 
Holt, Rinehart and Winston, Inc., Technical Div., 383 Madison Ave., 
New York 17, N. Y. 

RADIO & TV CIRCUITRY 
AND OPERATION 

Complete training in modern circuits 
and how to service them 

You can repair ANY radio, television or other 
electronic equipment lots easier, taster and better 
when you really understand circuits and know Just 
how and why each one works. That's exactly the kind 
of training you gel in tlhirardi's 1165 -page Radio 
& TV CIRCUITRY AND OPERATION handbook! 
Gives a complete understanding of modern circuits. 
Shows what troubles to look for. and how to elimi- 
nate useless testing in servicing them!. Throughout, it brings rust the alms e- average training that takes 
the guesswork out of troubleshooting and lits you 
for the best paid service jobs. 417 illustrations. 
Price ..9.11u Ludt see -sting offer! 

Circle No. I in coupon to order 

Save$2oo 
Get both of these 
famous Ghirardi 
books at a saving 
of $2.00 under the 
regular price. Check 
MONEY - SAVING 
OFFER in coupon! 

RADIO & TV TROUBLE- 
SHOOTING AND REPAIR 

Complete training in modern service methods 

chirardi's Radio & TV TROUBLESHOOTING 
AND It lil'AIIt is a complete 822 -page guide to 
professional service methods. For beginners. this 
giant hook with its 917 clear illustrations is an 
easily understood course In locating troubles fast 
and fixing them right. For experienced men, it is 
ideal for developing better methods and finding fast 
answers to puzzling problems. Covers troubleshoot- 
ing by all methods including both "static" and 
"dynamic" signal tracing types. Step -by -step charts 
demonstrate exactly how to proceed. A big tele- 
vision section is a down -to -earth guide to all phases 
of TV troubleshooting and service. )'rice $10.00. See 
money- .saving offer.' 

Circle No. 2 in coupon to order 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills) 

This 370 -page, profusely illustrated 1 ?LI :CTItltAL 
.\1'1'1.I. \NC'l: REPAIR MANUAL helps you service 
practically any electrical appliance in common use - 
even if you've never fixed an appliance before. Basic 
pri eeiplr. are first explained -then the book gives you 
scrims how -In- lux -il instructions for both standard and 
au twoal i wa.he rs, ironers, toasters, ranges, cleaners, 
mixers, razors, clocks, motors, and many store. 

Earn in your Spare Time! 
Handy troubleshooting charts quickly help you locate 

what is wrong. Easy instructions guide your in staking 
repairs. adjustments and parts replacements. Tells how 
to make your awn low -cost test tools. Describes wiring 
Problems. Includes a s o l i a n ce refinishing methods. 
Throughout, it gives you the practical "know how" to 
lix your own appliances -or to build a profitable full or 
Part tium repair business. )'rice $6.25. 

Circle No. 3 in coupon to order 

REPAIR ANY ELECTRIC MOTOR! 
... handle any job from minor repairs to complete rewinding 

ft pays to train for something different! ELLS l'IlIC 
MOTOR REPAIR is a complete guide that help, you 
catch in on this vast. rapidly growing Weld. Shots - how 
to handle all repair jobs (including complete rewinding) 
on practically ANY At or DC motor or generator in 
common use. Spce i;el duo -spiral binding brings text 

To order. circle 

10 

and related how- to -do -it diagrams side by side so that 
You learn fast. easily and right. Every job is explained 
so clearly you can hardly fail to understand it. Over 
1110,000 copies in use in custom repair shops, schools 
and for home study. fill pages. Over 900 how- to -do -it 
'inures. )'rice omlp "1.5f for the complete training. 

No. 4 in coupon 

SHORT CUTS TO TV REPAIRS! 
Eliminate Useless Testing -Fix TV Receivers in a Jiffy! 

.lust turn the dials of these handy, pocket -size 
Ghirardi Á. Middleton PIS -O -FIX TV Trouble 
Finder Guides. When the picture in the l'IX -O- 
FIS window matches the screen image on the 
television set you're repairing . . . presto! . . . 

you've got your clue. 
PIS -O -FIX shows the causes of the trouble. 

To order, circl 

indicates the receiver section where it has prob- 
ably happened, then gives repair instructions. 
l'IX -O -FIS Nu. 1 identities 24 common troubles 
and gives 102 causes and 253 remedies for them. 
No. 2 covers 21 more advanced troubles. Together, 
they are an cast guide tu quick "picture analysis" 
sert icing of any TV set ... AND THE PRICE 
IS ONLY $3.00 for both. 

e No. 5 in coupon 

Always say you saw it in- POPULAR ELECTRONICS 


