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iome Study School of its Kind 
wing in Industrial ELECTRONICS 

PRINCIPLES, 
PRACTICES, 

-1IIAINTENANCE 

expanding uses 
)f Electronics 
n industry, 
4tsiness, defense, increase the de- 

n Ind for Electronic Technicians. 
sctronics needs more Technicians 

ha engineers -from four to seven 
im,es more! To meet this demand 
VRI offers a new, comprehensive 
.ou rse in ELECTRONICS-Princi- 
,les, Practices, Maintenance. This 
raining stresses fundamentals. It 
s the only course which includes 

_pecially developed training equip - 
-nent to give experience with basic 
:lectronic devices. It is for begin - 
sers, or experienced men who wish 
o expand their knowledge. 

MULTIPLEXING INCLUDED 

JRI training keeps up with the 
-imes. For instance, NRI course 
Material covers FM Stereo Broad - 
asting, Multiplexing equipment, 
ther new Electronic developments. 

IPECIAL TRAINING EQUIPMENT 
=4RI Electronics, Servicing and 
;ommunications courses in- 

ulude -at no extra cost -spe 
training equipment to give 

*top and laboratory experi- 
ence in your own home. All 
-quipment is yours to keep. 
'rojects you build, experi- 
tents you perform, make NRI 
.ssons come to life. Complex 
o bjects become interesting, 
.say -to- grasp. No matter which 
curse you select, your first 
rojects are measuring voltage 
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and current in circuits you 
build. You use a Vacuum 
'rube Voltmeter which you 
construct with equipment NRI 
supplies. Later on, if you select 
the Electronics Course, you 
study effects of feedback; work 
with multivibrators used in 
binary counters and as fre- 
quency dividers. You work 
with telemetry circuits used in 
satellites; with basic computer 
circuits. If you like working 
with your hands, you'll enjoy 
learning Electronics with NRI. 
JOB COUNSELORS RECOMMEND 

Today, a career in Electronics offers 
unlimited opportunity. Job Coun- 
selors advise, "For an interesting 
career, get into Electronics." The 
National Association of Manufac- 
turers says: 
"There is no more 
interesting and 
challenging occu- 
pation in Ameri- 
can industry." 

NRI can provide the training- 
right in your own home and in 
your spare time. No need to go 
away to school. There are no spe- 
cial requirements of previous Elec- 
tronic experience, or education in 
particular subjects. Mail postage - 
free card now. Read about Elec- 
tronics opportunities, about NRI 
courses, about the NRI trial plan. 
NATIONAL RADIO INSTITUTE, 
WASHINGTON 16, D. C. 

OTHER NRI COURSES 
1. Radio -TV Servicing 

AM -FM Radios, TV sets, Stereo 
Hi -Fi, other "home Electronic de- 
vices." Many good jobs for Serv- 
ice Technicians, or start your own 
spare -time or full -time business. 
Training equipment included. 

2. Communications 
Prepares for a career in broad- 
casting: AM, FM, TV station op- 
eration; police, marine, aviation 
radio, two -way radio, microwave, 
etc. Training equipment included. 

Prepare NOW 
FOR THE HIGHER REWARDS 

ELECTRONICS 

OFFERS THE QUALIFIED 

TECHNICIAN 

A Message from 
J. Morrison Smith 

President 
National Radio Institute 

"Nothing is farther from the 
truth -than the idea that only 
engineers, with college degrees, 
are needed in Electronics. Au- 
thorities point out: For every 
one engineer required, Elec- 
tronics needs four to seven 
Technicians. NRI trains you for 
technical careers in many dif- 
ferent Electronics fields." 

Oldest and Largest School 
Helping men to succeed by Home 
Study training is our only business. 
FREE 64 -page Catalog gives facts 
about careers, shows what you 
learn, tells about NRI's courses for 
FCC License, Indus - 
trial Electronics, Serv- ; < 

icing, Communications. é 
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340 GIANT -SIZED PAGES 

1962 Electronics Catalog 
from Lafayette Radio 

Electronics Corp. 

"America's Hi -Fi & 
Electronics Shopping Center" 
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Yours free for the asking - the biggest, best and 
most comprehensive catalog in the 41 -year history 
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician, 
Engineer, Student, Serviceman, Dealer - you'll find what you want 
in this latest Lafayette catalog. 

LARGEST STOCK SELECTION. Stereophonic Hi -Fi equipment, Citizens Band, 
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies, 

and much more, including all the favorite name brands. 

COMPLETELY WIRED, 
FULL SIZE 

TUBE TESTER 
TE -15 19.95 

1 0.000 
OHMS- PER -VOLT 

MULTITESTER 
TE -10 9.95 

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits .. . 

dollar for dollar the best value for your money today. You'll also see 
hundreds of Lafayette specials ...available only from Lafayette. And, 

as always, SATISFACTION GUARANTEED OR MONEY REFUNDED. 

LOWEST PRICES. You'll save money too with Lafayette's low, low 
prices. The lowest prices are always in the Lafayette catalog. 

24 -HOUR SERVICE. Quick, courteous service is your guarantee 
at Lafayette. Most orders are fully processed within 24 hours 

after receipt in the mail Order Division. 

NEW EASY -PAY PLAN. 
Now, NO MONEY DOWN ... 

up to 24 months to pay. 9- TRANSISTOR 
CITIZENS BAND 

"WALKIE TALKIE" 
HE -29A each 39.95 

2 -for 78.88 

TRANSISTORIZED 
PORTABLE TAPE 

r ,- RECORDER 
L 0, RK- 125 _ 29.95 

-A Y3f3TT3f3 R g D X O 
165 -08 LIBERTY AVENUE, JAMAICA 33, N. Y. 

OTHER LOCATIONS 

NEW YORK, N. Y. 
100 6th Avenue 
NEWARK, N. J. 

24 Central Avenue 
BRONX, N. Y. 

542 E. Fordham Rd. 

BOSTON, MASS. 
110 Federal Street 

PARAMUS, N. J. 
182 Route 17 

PLAINFIELD, N. J. 
139 W. 2nd Street 

January, 1962 

{{ 

FM STEREO _= MULTIPLEX TUNER 
29 50 LT-700 

SUPERHETERODYNE 
COMMUNICATIONS 

RECEIVER 
KT -200, Kit _ 64.50 
HE -10, Wired 79.95 

_ 

11):9s 4_' 

Lafayette Radio, Dept. EIA -2 P.O. Box 19D Jamaica 31, New York 

Rush my FREE Lafayette 1962 Catalog 620 

Please send me # shipping charges collect. 

I am enclosing S 

Name 

Addre 
City Zone State 

1 
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Medical Electronics 
Audio 
Audio 
Audio 

A Fawcett Publication Vol. 5, No. 1 

In This Issue: 

SWL Features & Projects 
24 -Hour Short -Wave Schedule 
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Your First 100 Countries 
How to Report 
3 Simple SWL Antennas 
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ADDRESS ALL MAIL: Subscriptions, change of address, Form 3579 to Subscription Dept., 
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Has shop in basement -gets 
"more and more work all along" 

"T HAD PRACTICALLY no knowledge of any kind of repair 
1 work. One day I saw the ad of NRI in a magazine and 

thought it would be a good way to make money in my 
spare time. Now I am busy almost all my spare time and 
my day off -and have more and more repair work coming 
in all along. I have my shop in the basement of my home." 

-JOHN D. PETTIS, 
172 N. Fulton, !rodfay, Illinois 

IF YOU'VE BEEN WANTING TO START 

"A LITTLE BUSINESS OF YOUR OWN" 

IN YOUR BASEMENT OR GARAGE 
CHECK the advantages of NRI training in Servicing Electrical Appliances 

STEADY DEMAND for your services. Over 400 million appliances 
in U.S. - 6 million sold last year alone - mean shortage of 
trained appliance service men. 

NO ELABORATE EQUIPMENT NEEDED- just simple hand tools, and 
Appliance Tester which we provide at no extra charge. 

START SMALL - GROW BIG. You can start out in your own base- 
ment or garage, in spare time. Gradually expand until you 
open your own shop. 

NO NEED TO RISK YOUR SAVINGS. Many businesses require a 
sizable investment. But here you can build up a following of 
customers first, then open a full -time shop if you wish to. 

EARN S3 TO $3 PER HOUR. Fixing appliances is a high -paying 
skill because the demand for trained men is so great. 

ENJOY SIMI- RETIREMENT ON A GOOD INCOME. When you're ready 
to retire, you can devote a few hours a day to this work. 
Live and work anywhere you please. 

EJ NO PREVIOUS EXPERIENCE OR TRAINING NEEDED. We tell you and show 
you everything you need to know, in plain English and clear pictures. 

IF YOU'RE like so many men today, 
you've been "hankering" to start "a 

little home business of your own." In 
spare time at first, then maybe full -time 
later on. Something you'd enjoy - and 
that pays well. Something that fills an 
existing need in your neighborhood or 
town - that "sells itself," without any 
high pressure arguments - that doesn't 
take a big investment or elaborate equip - 
ment. 

This is it- Servicing Electrical Appli- 
ances! Now is the perfect time to get into 
it. Sales of electrical appliances have 
skyrocketed. Look how YEARLY 
SALES have risen since 1950: Coffee 
Makers - from 900,000 to 4,750,000. 
Room Air Conditioners -from 200,000 to 
1,800,000. Clothes Dryers -from 318,000 
to 1,425,000. Floor Polishers - from 
240,000 to 1,090,000. No wonder that 
men who know how to service appliances 
properly are making $3 to $5 an hour - 
in spare time or full time! 

Your Skill Always in Demand - "Set Up Shop" Anywhere 
People need their appliances fixed in 

good times or bad. Once word gets around 
that you are trained to service them, 
you'll have plenty of work. 

Your training costs less than 200 a day. 
And you need only the few basic tools you 
may already have - and an Appliance 

January, 1962 

Tester which we provide at no extra charge. 
You can work anywhere -in a corner of your 
basement or garage, even on the kitchen 
table. If you like, you can open up your 
own shop, have others work for you. And 
you can save money by fixing your own 
appliances. 

FREE BOOK 
and Sample Lesson 

Our 24 -page Free Book tells how you can 
'cash in" on America's "Electrical Appli- 

ance Boorn" -the money our students are 
making, what they say about us. 

Free Sample Lesson shows how simple 
and clearly illustrated our instruction is- 
how it can quickly prepare you for a profit- 
able future in this big field. Mail coupon, 
letter, or postcard to: National Radio Insti- 
tute. Dept.. KA2, Washington 16, D.C. (No 
obligation - and no salesman will call on 
you.) 

EARN WHILE YOU LEARN 

with this 

APPLIANCE 

TESTER 

- Yours 
at No Extra 

Charge 
Your NRI Course comes complete with all 

the parts to assemble a sturdy, portable 
Appliance Tester that helps you earn while 
you learn. Easy- to-follow manual tells how 
to assemble and use the Tester right away. 
Locate faulty cords, short circuits, poor con- 
nections, etc. in a jiffy; find defects in house 
wiring; measure electricity used by appli- 
ances; many other uses. 

With this Tester you save time and make 
money by doing jobs quicker, making sure 
appliances operate correctly after repairs. i NATIONAL RADIO INSTITUTE 

Dept. KA2, Washington 16, D.C. 
Please send me Free Book about your Electrical Appliance Repair 

Course and a free Sample Lesson. I am particularly interested in 

Spare Time Earnings Business of My Own Better Job 

I understand there is no obligation on my part; and no salesman will call 

Name 

Address 

City... Zone State 

L_ 
Accredited Member National Home Study Council 
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FEEDBACK 
I ì. _,,. 

,. `á 
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Write to: Letters Editor, Electronics Illustrated 

Fourth for Bridge? 

Your article last spring about teach- 
ing machines was very interesting. 
After reading it I bought a machine 
course on contract bridge and was 
amply rewarded. 

A Problem 

Robert W. Owen 
Marion, Va. 

Ag 

I have just one question which I and 
probably other EI readers ask them- 
selves: what do you do with the equip- 
ment that you build? 

Please keep up the good magazine. 
Erik Andersen, WA2SAN 
Keyport, N. J. 

We usually try to use it, Erik. Of 
course, there's always the junk box, the 
hall closet or the attic. 

Friends 

I have noticed a big change in your 
magazine. I'm all for the FEEDBACK 
column. In my view, your SWL and DX 
coverage is tops. 

Wayne Pierce 
Vestal, N. Y. 

I was very interested in your column, 
THE LISTENER. Most of the SW col- 
umns you see are just dull lists, but not 
yours. I don't know whether you're 
going to print reports or not, but I ad- 
vise against it. How about something 
for ARM's? That is a term invented by 
me for the small group of Amateur 

from our readers 

67 West 44th St., New York 36, N. Y. 

Radio Monitors in various countries. 
Thomas W. Duignan 
Fairfield, Conn. 

Thanks, fellows. We are not going to 
print reports in THE LISTENER, and 
are any other ARM's interested? 

Big Bugs 

Can you tell me how to increase the 
jolt in your ELECTRONIC INSECT 
KILLER (July '61 EI) ? I built the unit 
but all it does is stun most of the bugs. 
Our California insects are rugged! 

William McArthur 
Redwood City, Calif. 

Obviously, Bill, you have superior 
bugs in California. They'd have to be to 
stand up (on all six legs) to 800 volts. 
Our solution: just connect another ca- 
pacitor (.02 mf @ 1,600 v.) in parallel 
with C3. That would approximately 
quadruple the unit's flash output. 

Second War 

Just finished reading the article, OUR 
SECOND WAR WITH JAPAN (Sept. 
'61 EI) . I wish other publications had 
the gumption to publish similar articles. 
The facts you talk about came home a 
year ago to our little grassland com- 
munity of 4,700. A large clothing manu- 
facturer canceled plans to put in a plant 
employing 250 because of the large im- 
port of blue jeans from Japan. 

J. J. Jennings, K5QNX 
Sulphur, Okla. 

[Continued on page 114] 
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7aih in A'w Coyae Shop -labs{or D OPPORTIJNI1Y ota 
FIELDS. 

00i.:ß 

Instructor helping students check the wiring 
and trace the circuits of television receivers. 

TELEVISION -RADIO 
ELECTRONICS 
Here at COYNE you're 
trained for Testing, 
Trouble- Shooting and 
Servicing on AM and FM 
Radio, Auto Radio, Tele- 
vision, Color TV, etc. 
Thousands of COYNE 
trained men in good jobs 
or own well paying TV- 
Radio businesses. 

This modern fire -proof building which is 
occupied entirely by Coyne, houses the 

NEW COYNE SHOP -LABS. 

ELECTRICITY 
ELECTRONICS 
Big opportunities every- 
where - city, town and 
country, in Power Plant 
Work, Motors, Industrial 
Electronics, Armature 
Winding, Home and Fac- 
tory Wiring, Appliances, 
Refrigeration, Mainte- 
nance, Illumination, etc. 

WE TRAIN YOU IN CHICAGO 
Our famous Practical- Technical method gives you practical 
experience on a massive outlay of equipment -over a quarter 
of a million dollars worth -plus necessary technical training 
right here in the NEW COYNE Shop -Labs. 

Training in Refrigeration and Electric Appliances can be included. 

Training offered 
to VETERANS and 
NON -VETS alike 

START NOW -PAY LATER 
Enroll now, pay most of tuition after 
Graduation. Part time employment 
help for students. Lifetime employ- 
ment service to Graduates. Starting 
dates, every six weeks. 

B. W. 000NE, Rl., Presided O R FOUNDED 1898 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Parkway, CHICAGO, Dept. 12 BC 

ELECTRICITY RADIO TELEVISION REFRIGERATION ELECTRONICS 

January, 1962 

Instructor explaining operation and testing 
of o large Motor Generator. 

OLDEST AND BEST 

EQUIPPED SCHOOL OF ITS 

KIND IN THE U. S. 

Send Coupon or Write for 

FREE BOOK 
"GUIDE to CAREERS" 
Whether you prefer 
Electricity -Television - Radio or Combined 
Electronics Training 
this book describes all 
training offered. 

Information comes 
by mail and no sales- 
man will call. 

To get Free Book and information, mail this 
Coupon in envelope or Paste on Postal Card, or 
write to address below. 

rCOYNE ELECTRICAL SCHOOL, Dept. 12 -ac 
1501 W. Congress Pkwy., Chicago 7, III. 
At no obligation to me send FREE book "Guide to 
Careers" and details of all the training you offer. 
However. I am especially interested in: 

(LECTRKIPI mensal UN mum 

Name 

Address 

City State 
anderntand no Salesman will call.) 
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..electronics in the news 

PEEKABOO -BOO ... That toothsome 
gal in the photo, being the shy type, 

is trying to hide behind a 21 -inch steel 
disc. But obviously she picked up the 
wrong one because we can see her right 
though it! The secret? It's pretty thin 
steel (.006 inches) and also full of holes 
-441,222 of them, all perfectly round 
and evenly spaced. Would you care to 
count 'em? 

The disc actually is a shadow mask 
made for a color TV tube by Buckbee 
Mears of St. Paul. 

- 0- 
Getting Tough ... Under Chairman Newton D. Minow the FCC is showing more 
gumption than it has in many years. For example, it has started proceedings 
against a couple of TV receiver owners in Maysville, Va., who have refused to 
do a thing about the interference their sets were creating in the neighborhood. 

In its action, the FCC is sticking close to Section 15.69 of the Rules and Regula- 
tions: "The operator of a radio receiver, regardless of tuning range, date of manu- 
facture, or of certification, which causes harmful interference shall promptly take 
steps to eliminate [it]." 

-a- 
Needle in a Haystack ... In World War 
II our radar could pick up a battleship 
20 or 30 miles away. Today, on Haystack 
Hill in Tyngsboro, Mass., the Air Force 
is completing Project Haystack, a radar 
system with a pinpoint beam that can 
see a metallic golf ball at 1,000 miles or 
a needle in a haystack several football 
fields away. Unique 100 -KW plug -in 
transmitters fit in a cab on the back of 
the 120 -foot parabolic antenna and ride 
along with it. 

Haystack's narrow beam (.06 -de- 
gree) is made possible by the big dish 
plus a high operating frequency -8,000 mc. Later, .05- degree will be achieved at 
10,000 mc. The rig can throw a 500 -mile -wide spot on the moon and make other 
spatial explorations (see Newest Celestial Art: RADAR ASTRONOMY, Sep - 
temper '61 EI) . It also will be used to probe the ionosphere and troposphere and 
may play a part in our communications satellite program. Radiation, Inc., is the 
builder. The whole setup will be enclosed in a huge radome. Nearby is the famed 
Millstone Hill radar (see photo) . 

-o- 
Universal Transistor? ... The ubiquitous transistor unquestionably has revolu- 
tionized electronics but the fact that there now are some 2,000 different types, a 
great many not interchangeable, causes much confusion. RCA promises a way 
out of the fog with a new silicon model, the 2N2102, which is supposed to be 

Electronics Illustrated 
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ARTHUR GODFREY SAYS: 

"I.C.S. MADE 

THE IMPOSSIBLE- EASY!" 

You've probably heard Arthur Godfrey on his coast -to- 

coast TV and radio programs. But have you ever heard 
what this famous personality has to say on the subject of 
International Correspondence Schools? 

"I had to quit high school before the end of my second year. 
Later in life, at the U. S. Naval Materiel School at Bellevue, 
D. C., I had to master a working knowledge of math, all the 
way from simple decimals and fractions through trigonome- 
try, in the first six weeks or be dropped from the course. 
So I took an I.C.S. course and finished at the head of the 
class! I.C.S. made the impossible - easy!" 

For Real Job Security -Get an I. C. S. Diploma! 

As usual, Arthur Godfrey knows what he's talking about. 
And as an I.C.S. graduate, Mr. Godfrey is in the best of 
all positions to tell you about the educational system for 
men and women that's served so long as talent scout for 
American business and industry. 

Read what he has to say carefully. Then mark your 
interest on the coupon and mail it today for full informa- 
tion on what I.C.S. can do for you! 

Atnredited Member, 
I. C. S., Scranton 15, Penna. Nati.eal Heme Study relledi 

INTERNATIONAL CORRESPONDENCE SCHOOLS lIÇS 
BOX 643901, SCRANTON 15. PENNA. 

Without cost or obligation, send me "HOW to SUCCEED" and the 

ARCHITECTURE AVIATION 
and BUILDING O Aero- Engineering Technology 
CONSTRUCTION O Aviation Engine Mach. 

D Air Conditioning O Reading Aircraft Blueprints 
O Architecture 
D Arch. Drawing and 

Designing 
D Building Contractor 
O Building Estimator 
O Carpenter Builder 
D Carpentry and Milhwrk 
O Heating 
D Painting Contractor 
O Plumbing 
O Reading Arch. Blueprints 

ART 
O Commercial Art 
O Magazine Illus. 
D Sign Painting and Design'g 
O Sketching and Painting 

AUTOMOTIVE 
O Automobile 
O Auto Body Rebuilding CHEMICAL 

and Refinishing O Analytical Chemistry 
O Auto Engine Tuneup O Chemical Engineering 
O Auto Electrical Technician O Cham. Lab. Technician 
O Diesel Engines O General Chemistry 

BUSINESS 
O Accounting 
O Advertising 
D Bookkeeping and Cost 

Accounting 
O Business Administration 
O Business Management 
D Clerk Typist 
O Creative Salesmanship 
O Managing a Small Business 
O Professional Secretary 
O Public Accounting 
O Purchasing Agent 
D Real Estate Salesmanship 

Salesmanship 
D Salesmanship and 

Management 
O Traffic Management 

(In Hawaii, reply P.O. Boa 418. Honolulu) 

opportunity booklet about the field BEFORE which 

O Oil Field Technology 
O Pulp and Paper Making 

CIVIL 
ENGINEERING 

O Civil Engineering 
O Construction Engineering 
O Highway Engineering 
O Professional Engineer (Civil) 
O Reading Struc. Blueprints 
D Sanitary Engineer 
O Sewage Plant Operator 
O Structural Engineering 
O Surveying and Mapping 
O Water Works Operator 

DRAFTING 
Aircraft Drafting 

O Architectural Drafting 
O Drafting & Machine Design 
O Electrical Drafting 
D Electrical Engineer Drafting 
O Industrial Piping Drafting 
O Mechanical Drafting 
O Sheet Metal Drafting 

ELECTRICAL 
O Electrical Appliance Servicing 
O Electrical Engineering 

O Electric Mot 
D Elec. Engr. 
O Elec. Light 
O Practical El 
D Practical Li 
O Prof essiona 

(Partial list of courses; 

I have marked X (plus sample lesson): 

or Repairman 
Technician 
and Power 
ectricinn 
neman 
I Engineer 

HIGH SC 
O Good togli 
D High School 
D High Schoo 
O H. S. Colleg 

(Eng'r'g A 
O High School 
O High Schoo 
D Short Story 

HOOL 
sh 

Diploma 
I General 
e Prep. 
Science) 

Math 
I Science 
Writing 

LEADER 
O Industrial F 

O Industrial S 
Personnel- 

0 Supervision 

SHIP 
oremanship 
upervis ion 

Labor Relations 

MECHA 
and SHO 

O Diesel Engi 
O Gas -Elec. W 
O Healing an 
O Industrial E 

O Industrial I 

NICAL 
P 

nes 
aiding 

d Air Conditioning 
ngineering 
nstrumentatlon 

D Industrial Safety 
O Machine Shop Practice 
O Mechanical Engineering 

Plumbing and Heating 
O Professional Engineer 
O Quality Control 
O Reading Shop Blueprints 
D Refrigeration and Air 

Conditioning 
O Tool Design O Tool Making 

RADIO, TELEVISION 
O General Electronics Tech. 
O Industrial Electronics 
O Practical Radio-TV Engrg 
O Radio-TV Servicing 
O TV Technician 

RAILROAD 
O General Railroad 

STEAM and 
DIESEL POWER 

O Combustion Engineering 
O Power Plant Engineer 
O Stationary Diesel Engr. 
O Stationary Steam Engines 

TEXTI LE 
O General 

Rape Age Home Address 

City Zone State Working Hours A M to P M 

Canadian residents send coupon. to International Correspondence Schools, Canadian, Ltd_ Montreal, 

Occupation Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces. 
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A. A. Ghtrardl 
Electronie's best. 
known instructor 

These 2 great Ghirardi books bring you 

COMPLETE TRAINING 
FOR MODERN RADIO -TV SERVICING! 

Let these two famous Ghirardi 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. PR -12, Holt, Rinehart & 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, faster and better 
when you really understand circuits and know Just 
how and why each one works. That's exactly the kind 
of training you get in Ghirardi's 669 -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 you the above - average training that takes 
the guesswork out of troubleshooting and fits you 
for the hest paid service Jobs. 417 illustrations. 
''rice $9.00 but see money -saving offer! (708214) 

Oirele No. I In coupon to order 

.01 

RADIO & TV TROUBLE- 
SHOOTING AND REPAIR 

Complete training in modern service methods 
Ghirardi's Radio & TV TROUBLESHOOTING 

AND REPAIR is a complete 822 -page guide to 
professional service methods. For beginners, this 
giant book with its 417 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. Price $10.00. See 
money -saving offer! (708578) 

Circle No. 2 in coupon to order 

Save s2°° 
Get both of these 
famous Ghirardi 
books at a saving 
of $2.00 under the 
regular price. Check 
MONEY -SAVING 
OFFER in coupon! 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills' 

This 370 -page, profusely illustrated ELECTRICAL 
APPLIANCE REPAIR MANUAL helps you service 
practically any electrical appliance in common use - 
even if you've never fixed an appliance before. Basic 
principles are first explained -then the book gives you 
specific how- to -flx -it instructions for both standard and 
automatic washers, íroners. toasters, ranges, cleaners, 
mixers, razors, clocks, motors, and many more. 

Earn In your Spare Time! 
Dandy troubleshooting charts quickly help you locate 

what is wrong. Easy instructions guide you in making 
repairs, adjustments and parts replacements. Tells how 
to make your own low -cost test tools. Describes wiring 
problems. Includes appliance refinishing methods. 
Throughout, it gives you the practical "know how" to 
fix your own appliances -or to build a profitable full or 
part time repair business. Price 06.25. (708172) 

Circle No. 3 in coupon to order. 

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

It pays to train for something different! ELECTRIC 
MOTOlt REPAIR is a complete guide that helps you 
rash in on this vast, rapidly growing field. Shows how 
to handle all repair jobs (including complete rewinding) 
on practically ANY AC or I)C motor or generator in 
common use. Special duo -spiral binding bringe text 

To order, circle No. 

x 

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 
100,000 copies in use in motor repair shops, schools 
and for home study. 560 pages. Over 900 how-to-do-it 
Pictures. Price only $9.25 for the complete training. 

4 in coupon (708735) 

SHORT CUTS TO TV REPAIRS! 
Eliminate Useless Testing -Fix TV Receivers Twice as Fast! 

Just turn the dials of these handy, pocket -sire indicates the receiver section where it has Drub- 
Ghirardi & Middleton PIS -O -FIX TV Trouble ably happened, then gives repair instructions. 
Finder Guides. When the trouble symptoms shown F'IX -O -FIX No. 1 identifies 24 common troubles 

in the F'IX -O -FIX window match those of the and gives 192 causes and 253 remedies for them. 
No 2 covers 24 mom advanced troubles. Together. 

screen image on the television set you're repairing they are an easy guide to quick "picture analysis" 
. presto! . you've Oct your clue. servicing of any TV set . . AND THE PRICE 

PIX -O -FIX shows the causes of the trouble, IS ONLY $3.00 for both. (708412) 
To order, circle No. 5 in coupon 

Electronics Illustrated 
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RADIO EVER MADE! 
TRAIN AT HOME FOR TV- RADIO- ELECTRONICS ... at rock -bottom cost! 

Get your basic training from these easily understood, low cost books! 
Here is complete buie elec- 

trical- electronic training spe 
ctficaliy written for beginners 
-priced at a fraction of what 
you might expect. 785 pages 
and almost 700 pictures, dia- 
grams and charts in these two 
big books bring you top notch 
training written so you can 
understand it. In every re- 
spect, the material in these 
books compares more than fa- 
vorably with "courses" cost- 
ing many times as much! 

BASIC ELECTRICITY - Funda- BASIC ELECTRONICS - This 
mental electrical principles are the new 389 -page guide takes sr 
basis of ALL Electronics -and this where Basic Electricity leaves 
398 -page manual gives you a corn- off. Shows bow electrical prin- 
plete working knowledge of them!. ciples are applied in Electronics 
Covers everything from electromag- and gives you a sound grasp of 
netism to phone principles, circuits, electronic theory, methods, cir- 
wiring, illumination, reactance, im- cuits and equipment. Over 375 
pedance, power factor, instruments, illustrations explain details 
controls, measurements, all types of clearly. The ideal basic train - 
components and equipment. etc. In- ing for any kind of work in TV, 
dudes set -up diagrams, practical radio, communications, hi -fl, 
examples and problem solutions. industrial electronics and re- 
Price $6.25 separately. (708859) lated fields! Price $6.25 sepa- 

Speelfy No. 7 In coupon. rately. Specify No. 8 in coupon. 

SAYE $1.501 SEE BASIC TRAINING MONEY -SAYING OFFER IN COUPON! (708974) 

DON'T THROW OLD RADIOS AWAY! 
Here's the data you need to fix them in a jiffy! 

Just look up that troublesome old radio you want to fix. 
Four times out of five, this giant, 35ís- pound, 744 -page 
Ghirardi RADIO TROUBLESHOOTER'S HANDBOOK 
tells what is causing the trouble .. . slows how to fix it. 
Cuts service time in half. Eliminates useless testing. Even 
beginners can easily fix old sets which might otherwise 
be thrown away for lack of service information. 

Gives trouble symptoms and their remedies for over 

(708297) 

4,800 specific models of old home, auto radios and record 
changers made between 1925 and 1942. . Airline, Apex, 
Arvin, Atwater Kent, Belmont, Bosch, Brunswick, Cla- 
rion, Crosley, Emerson, Fada, G -E, Kolster, Majestic, 
Motorola, Philco, Pilot, RCA, Silvertone, Sparten. Strom - 
berg and dozens more. Has hundreds of pages of old tube 
and component data, service short cuts, etc. Price $10.00. 

Circle No. 6 in coupon to order 

New! Easy! HANDBOOK OF TV TROUBLES 
LOOK, LISTEN -then follow this simplified TV repair guide! (708453) 

This remarkable new 302 -page Handbook helps you track TROUBLES shows you exactly how to make adjustments 
down practically any TV trouble from the symptoms It or parts replacements. Outlines time -saving short cut.. 
produces In the set itself! Just turn to the Index. Look up Explains puzzling details. Eliminates guesswork and use - 
the trouble symptoms of the set you want to fix- screen less testing. More than 150 television trouble test pattern, 
intermittently dark: "blooming"; abnormal contrast in wave form and circuit illustrations explain tent results, 
spots: "snow "; poor detail; sync troubles; sound troubles details and procedures so clearly you can hardly fail to 
-or any of the many others. Then HANDBOOK OF TV understand. Price $7.50. Clrele No. IO In coupon to order 

GET MORE WORK OUT OF YOUR OSCILLOSCOPE! 
Learn all about the handiest service instrument of all 

Here, in big, revised 2nd edition, is THE book 
that really shows you how to get more work out of 
your oscilloscope. 

Clearly as A -B -C MODERN OSCILLOSCOPES 
AND THEIR USES gets right down to "brus tacks" 
in telling you exactly when, where and how. You 
learn to locate either AM or FM radio or television 
troubles in a jiffy. Even tough realignment jobs are 
made easy. Every detail is clearly explained -from 

CUT RADIO -TV TEST 
TIME IN HALF! 

In servicing, building or ex- 
- perimenting with any kind of 

television, radio, hi -fi or other 
electronics equipment, IT'S 
WHAT YOU KNOW ABOUT 
USING INSTRUMENTS 
THAT COUNTS! This 316 - 
page BASIC ELECTRONIC 
TEST PROCEDURES manual 
helps you make tests and meas- 
urements and locate TV, AM 
and FM troubles fast and ac- 
eurately. Tells what instru- 
ments to use and exactly how; 
how to substitute one for an- 
other; how to avoid buying 
unnecessary types; and how to 
develop time - saving test meth- 
ods. 190 pictures and dozens of 
troubleshooting charts make 

things doubly clear. Covers Current Cheeks; 
measurements of Power, Capacitance, Inductance, 
Resistance, AF. RF. Phase Distortion & Modula- 
tion: checking Sensitivity, RF Gain, Fidelity, AVC 
Voltage, Operating Voltages, etc. and includes handy 
TV Visual. Alignment Techniques. Price $8.00. 

Mete No. II In saupan to order 

Here's the 
Instrument 
tra nine 

you need! 

January, 1962 

making connections to adjusting circuit components 
and setting the oscilloscope controls. And you learn to 
analyze patterns fast and RIGHT! 

Includes latest data on quantitative measurements 
(the slickest method of diagnosing many color TV 
troubles and aligning sets properly) ; using 'scopes in 
industrial electronics, teaching . even in atomic 
energy work. Over 400 helpful pictures include dozens 
of pattern photos. Price $8.00. (708818) 

Circle Na. 9 In toupee to order 

TRY ANY BOOK 10 DAYS FREE! 
Dept. PR -12, Technical Division 
HOLT, RINEHART and WINSTON. Inc., 
383 Madison Ave., New York 17, N.Y. 

Send books indicated for 10 -day FREE EXAMINATION. (Circle the numbers 
of the books you want.) In 10 days, I will remit price indicated plus postage 
or return books postpaid and owe nothing. (SAVE! Send cash with order and we 

pay postage. Same 10 -day return privilege with money promptly refunded.) 
CIRCLE NUMBERS OF 

THE BOOKS YOU WANT 
TO ORDER! 

623900 

Cheek here for SERVICE 
TRAINING COMBINATION 
OFFER (709006) 

on Books Nos. 1 and 2. Send both big 
books at only $17 for the two plus postage. 
Regular price $19 -you save $2.00! 

Check here for BASIC 
TRAINING COMBINATION 
OFFER (709196) 

. on Books Nos. 7 and 8. Send both books 
at only $11 for the two plus postage. Regular 
price $12.50 -you save $1.50! 

OUTSIDE U.S.A. 
IAdd 50e to price of 
each book. Cash with 
order only. Same 10- 
day return privilege 
with asoney refunded. City, Zone, State 

L 
(Above offers expire. Aug. 15. 1962) 

Name 

Address 

1 2 3 4 
5 6 7 8 
9 10 11 
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...News 
able to perform the jobs of some 40% 
of all types. The price is put at $12. 

built to run on the power of the heart's 
pulse. It takes 150 heartbeats to move 
the second hand a full circle and 9,000 

Made by RCA's semiconductor plant at 
Somerville, N. J. 

__0__ 
CB in Canada ... The Canadian version 
of Citizens Band is scheduled to open 
April 1, 1962, under the name of Gen- 
eral Radio Service. Canadian CB appar- 
ently will be considerably different 
from its south -of- the -border counter- 
part. The controlling Department of 
Transport, perhaps profiting from U. S. 
mistakes, has written stiff regulations. 
All super- regenerative circuits are 
banned and apparently anyone who puts 
a kit together must submit it for ap- 
proval, which pretty well kills kits for 
Canadians. In another departure, the 
DOT has decided to allow modulation 
of either type -AM or FM. 

In Britain, meanwhile, no one seems 
to be very interested in having CB. 

-o- 
Heart Time ... Missiles and space men 
at Lockheed Aircraft have come down 
to earth long enough to develop an in- 
genious Heart Beat Totalizer that is 
carried ground by the patient. The 
gadget consists of a pair of lead foil elec- 
trodes taped to the chest, a transistor 
amplifier the size of a pack of chewing 
gum and an inexpensive wristwatch re- 

to send the minute hand around once. 
The result is a total heartbeat count 
over a certain period of time -during 
which the subject carries out his normal 
activities. The Totalizer is being used 
for medical research, and build -it plans 
are not available. 

-o- 
Watery Wireless ... Sonar and radio 
are combined to form a wireless under- 
sea communications system in a project 
being carried out by Bendix. The rig 
works just like radio, except the waves 
are ultrasonic sound rather than elec- 
tromagnetic. Bendix has transmitted 
not only voice messages via sonar but 
also has multiplexed ten telemetry 
channels into the same signal. A trans- 
ducer at the receiving end converts the 
modulated ultrasound into electrical en- 
ergy and the modulation is recovered. 
Bendix sees talking sonar as useful in 
underwater exploration, control of un- 
manned underwater vehicles and per- 
haps sub -to-sub talk. Range of about 
five miles might be increased by using 
buoy relays -which also could receive 
sonar signals from underwater and 
transmit them via radio to ship or shore 
stations. 

-o- 
Down on the Farm . . . In Britain 
and several other countries farmers, 
builders and such on- the -move workers 
are making use of a high -quality port- 
able transceiver sold by Pye Ltd., Eng. 
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The Same School That Originated The RTS BUSINESS PIA 

tog 
si)stoot 

*** 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF 

J LGjTÏQNIOj 
The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 

WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage -Regulators Electronic - 
Timers Control Systems -X -Rays 

Photoelectric Devices Dielectric 
Heating Geiger Counters Pulse 

Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 

Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 

60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE... 

RTS' Membership in 

Tee Association of 1, 

Nome Study Schools s p M p L E 
k 

is your assurance of . 'i ES$ON 
Reliability. Integrity and 

Quality of Training. 

/ctATl 
S `tiW `- -;: 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN Of TODAY 

This is MODERN training fcr the MODERN man. You'll find ro horse and 

buggy" methods here. Every page of this stream:med course is devoted 
to important Electronics principles and practica' projects. You'll be 

amazed how fast you grasa Electronics the RTS way. RTS has combined 
modern THEORY and PRACTICE to make this the finest training program 
of its kind available! 

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 
Whether you're new to Electrcnics or an old "plc." choices are you'll 
find this to be the ideal course for you. Tne noii a will appreciate the 
completeness of the training. It starts with tie mos: basic considerations, 
covering each important point thorougihly, vet concisaly. The technician 
will enjoy the practical review of fundamentals and profit from the 25 

advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE' FOR YOUR TRAINING DOLLAR 

The price quoted below boys EVERYTHING - there are no extras 1n pay 

for. RTS has gone all out" to give you the best training value in America. 
Why pay hundreds of dollars for training sudh as we offer when it's avail- 
able for this LOW PRICE? If you can find a better trairñrg bargain ... 
BUY IT! 

CAN BE COMPLETED IN PAINTHS INSTEAD OF YEARS 

Some students will complete this course with "Jet -Like" speed but we 
allow up to two years if your circumstances require it You study at your 
own rate. You are ENCOURAGE) but not pushed. You'll find the lessons 
professionally written but easy to understand. LE- US SENC YOU ONE OF 

THESE LESSONS ALONG W'TH *OUR CAREER BOCK.E1 SO YOU CAN SEE 

FOR YOURSELF. NO OBLIGATION! 1 
CoS \5'c. 
OES 

F 
ES 

ES 

gp1jE oo ,OeE(,'Gi 
33 

k THE FIRST TRAINING KIT IS SENT 

IMMEDIATELY LPOM ENROLLMENT 

Rush 
Coupon 

RTS ELECTRONICS DIVISION 3:f far FR E E 815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA ^, 

.. FA//' Est. 1922 /C/ f 

LnIA 

*TERMS ALSO AVAILABLE 

AS LIT -LE AS .. 
$500 DOWN 

$500 PER MONTH 

DON'T LOSE OUT - FIND OUT! 
RIS ELECTRONICS DIVISION Deys El -12 

a1S E. ROSECRANS AVENUE L'as roman Sa, CALIFORNIA 

Rush me full information by return mail (Paisse Print) 

Name Age 

Address 

City Zane - Stale 

NO SALESMAN WILL CALL ON YOU! 
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...News 
(See photo of a farm foreman using the 
set.) The Handi- Ranger has a wide fre- 
quency range from 25 to 174 mc, weighs 

one on the head of a pin. Now RCA is 
turning out experimental transistors so 

about 20 pounds, reaches out 20 miles 
and contains ten tubes and 11 transis- 
tors. Price is $400 to $500. 

-o- 
Disappearing Act . . . Transistors 
started out the size of a pencil eraser 
and shrank so much you could balance 

tiny that 20,000 of them fit on a postage 
stamp. They are made by depositing 
thin films of semiconductor material on 
a glass base. 

The RCA dreamers now envision a 
complete three -stage amplifier built on 
a surface only twice as wide as a human 
hair. 

In the photo above three of the tiny 
transistors are shown spread out on a 
square of ordinary glass. 

IVI ELECTRON TUBE 
FABULOUS LOW PRICES! 
LARGE, SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

ICRO 

HUNDRED PER 

QSSTD 

Each and every tube 

r 

tested for 
We mua al c nductance 

and life test. 
our own laboratory 

purchased 

f 

FREE 

us which fails to fu 
one year of any tube 

from 

on any 
operating 

Conditions. 
Prompt 

fuefficiently 
The ' 

Y defective merchandise. Pr refund under advertised 
tubes a 

s re made 

iselectrically I o 
perfect 

4ed.factoryo s ponds+ or may be 
clearly Y new, but 

used tubes-each 
024 5X0 *SMa c I240T SYxgT seat term 
L22ey Sr1e {eRS G5/7 7zí 

1Ñ3wBT ski 2R7 SRi 12.5 

ll4 11404 SdLlar fx7Gr í24ü lira IU 04.7 fIN. fart) 12.7] 214 
04rí SD4GT GT 32ÁV3 

+á1K7 GAGS liv7 $57 17AÚ7 25Bpt 
IRS MOT {íZ0 T1 t2.Vy 26444 
1{S 2ÁM1417 

5027 sTS í34V7 23LSG7 
ITS SANG 

GCS sus 13. %IGT 23W1GT 
104 CARS tC! Sus 13. %7 3328 
íU2 GAL{ 

4CG GW45y í3A27 3310 
10 

GAMS *CBS {W{Gy 125* 7G 
íS2 SC55 S%1 12044 SAS 
247 SANS 

GC/11 %3 l3Bg7 3282 
2411 *ADS f % 12B[í 3503 
2*3 SAQ* 

4CO 
y4G I2Br{ 33L40í 

310 54.4 tCMG 7M' /X %L 12207 35M'í 
3225 Asa SCM7 743 12204 3271 
3Caa *.T4 4CMT 7Áa í25R7 351*,, 
3Crs 4C3í 747 í22Y7 
lC5{ 

{4Uí67 SCU. 742 /2CÁ0 :V" 3L /4 
SAWGT ióä 75$ 

í3I3 p 301 1287 
334 í4uí 700 í3U 
3V4 GAVSGT 707 1247 

í221A ÁY4 7q 12sÁ7 
S.sS Á40s 7C4 12sG7 
SAe. AX4CT TCS 12311 

AOSCT 7CG 2{ 7C7 1230747 
*e4G 7[4 1254S5Q 7 5*5 7[7 í2V.7 
SOCS 7r7 12W*GT *SOS OD 7n 12%1 MIS 707 1221 saris 

seea 
50067 707 I147/12e7 

7S 
GSA] 707 1404 

MS5G 7 %7 % 1 ta 
WRIT 

SC7 7Yí/ %IM 
111 
407 Z4 /424 

E 

DTUB.ES A 3PE OU FREE COMP4°447 
í17Z* 

L PV RPOSE 7UBE3 LIST OF 

Gr{ 
014 
G/4 
Us 
517 
SROCr 
4NT 
SRS 
SL7 
5N7 
507 54 

All TUBES SENT POSTAGE PAID 
Please send 73n handling for orders under SS Send 25'<, 
deposit on C.O D orders. Send approximate postage on 

Canadian and foreign orders 

ICRO 
ELECTRON TUBE CO. Dept. EI-1. 

72A 
7s 
75 

P. O. Box 55 Park Sta., Paterson 3, N. J. 
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How To 
Getan 

An FCC License 
Or Your Money Back! 
Completion of the Master Course (both Sections) will prepare 

you for a First Class Commercial Radio Telephone License 

with a Radar Endorsement. Should you fail to pass the FCC 

examination for this license after successfully completing the 

Master Course, you will receive a full refund of all tuition 
payments. This guarantee is valid for the entire period of 

your enrollment agreement. 

Successful 
Electronics 
Training 

find out how .. . 

1. 

2. 

3. 

You can get job security. Specialized education is the 
road to higher salary and important jobs in the growing 
field of electronics. 
You can solve the problems that stump other technicians. 
Problems in electronics are becoming more complex. 
Your ability to solve problems will help you get ahead 
in your field. 
You can handle new electronic devices. Every day, ad- 

vances are being made in electronics. Only through edu- 
cation can you find out how to keep up with these 
developments and how to use the new devices. 

Get This Handy Pocket 
Electronics Data Guide Folder 

FREE 
Puts all the commonly used conversion 
factors, formulas, tables and color 
codes at your fingertips. Yours ab- 

solutely free if you mail the coupon 
today. No further obligation! 

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 
1776 E. 17th Street Desk EI -37 Cleveland 14, Ohio 

January, 1962 

Get All 3 Booklets 

Free . . 

a succssslul plan 1or . 

Electronics Training 

Opportunities in 
Electronics for You 

Sorry -Not For Beginners 
Please inquire only if you really want to get ahead and to add to 
what you have already learned in school, in the service, or on 

the job. Some previous schooling or experience in electronics, 
electricity, or related fields is necessary for success in Cleveland 
Institute programs. 

Cleveland Institute of Electronics 
1776 E. 17th Street, Desk EI -37, Cleveland 14, Ohio 

Please send me Free Career information Material 
prepared to help me get ahead in Electronics. I have 
had training or experience in Electronics as indi- 
cated below. 

Military 3 Broadcasting 
Radio -TV Servicing Home Experimenting 
Manufacturing Telephone Company 
Amateur Radio Other 

In what kind of work In what branch of 
are you now engaged? Electronics are you 

interested? 

Name 

Address 

City Zone State 
El -37 

Age 

a 
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...News 
Going Up! ... The success of Echo I, 
the 100 -foot balloon now orbiting the 
earth as a passive reflector for short- 
wave signals, is spurring research on 
better and lighter materials for still 
larger satellites. Alcoa has come up with 

a new "skin" consisting of foil and a 
plastic laminate. Chemically etched 
openings in the thin foil reduce the 
weight without affecting structural ri- 
gidity. A model balloon is shown. 

Fiber- Optics Printer ... A cathode ray 
printing tube with a faceplate of glass 
fibers has been developed by Sylvania 
and the American Optical Co. CRT 
printers usually have a lens system be- 
tween faceplate and film. In this tube 
the film runs right in front of the plate. 

Images created by the beam inside are 
transferred directly to the film by the 
quarter -inch -long glass fibers in the 
faceplate. Lower photo shows trace 
made by the tube beam on film. The 
tube is capable of reproducing charts, 
photographs, numbers and words at the 
rate of 10,000 lines per minute. 

MAKE YOUR INTEREST IN ELECTRONICS PAY OFF 

Get 
. 

The HIGH PAY - PRESTIGE Field of 

°` °". TECHNICAL WRITING 
HERE'S WHAT YOU GET ... 

50 Meaty Lessons 
Over 110 pages on Electronics 
Covers ALL Military Specifications 
Real, practical writing projects 
Full consultation privileges 
Many manuals, charts and diagrams 
Low tuition terms 
Employment Assistance 
Close, personal supervision 
ANO MUCH, MUCH MORE . . 

ELECTRONICS WRITERS NEEDED NOW -ATWS will train you at 
home at low cost for a profitable career in TECHNICAL WRITING. Thou- 
sands needed in all areas. Get in on the ground floor of this fascinating 
new field. ATWS offers training specifically designed for the needs of 
industry. Course includes everything you need to become,a top -notch 
Tech Writer. 
YOU ARE JUST A STEP AWAY FROM TOP PAY -Yes, with your 
present interest in Electronics, you're just a step from the BIG MONEY. 
Technical Writing is one of the highest paying fields NOT requiring college 
training. It's tailor -made for YOU -but you must ACT NOW. 
THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS 
Fill in your name and address and rush coupon for full information. We will prove 

to you that we can train you without interfering with your present income or job. 

TRAINING 

MEN FOR 

AMBITIOUS rt7 
CAREER BOOK AND SAMPLE LESSON 

American Technical Writing Schools, Inc. Dept. EI -12 
5504 Hollywood Blvd., Hollywood 28, Calif. 

Please RUSH full particulars. 

INDUSTRY 

American Technical Writing Schools, Inc. 
5504 Hollywood Blvd. 
Hollywood 28, Calif. 

80TH 
FREE 

Street 

Cit one State 
NO SALESMAN WILL CALL ON YOU 
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COMMERCIAL OPERATOR 

LICENSE 

,01 Jobs ea Electronics 
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. Em- 
ployers 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 radiotelephone license qualifies you to 
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- 
ING you electronics. 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 specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence 
or in resident classes. Either way, you are trained 
quickly and well. Write, or mail the coupon below, to 
any division of Grantham School of Electronics. Our 
free booklet will be sent to you immediately. 

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examina- 
tions in a minimum of time. Here is a list of a few of 

our recent graduates, the class of license they got, 
and how long it took them: 

License 
Richard M. Wilhoit 2104 Santa Paula, Las Vegas, Nev. lot 
Larry R. Perrin, i Normandy Place, Champaign, Ill. 1st 
Marion Woolsey. 3246 Warwick, Kansas City, Mo. _ lat 
Harold W. Johnson. 5070 Hermosa Ave., Loe Angeles, 
Calif. 1st 

Ralph Frederick Iteisner, 2128 Grand, Joplin, Mo. 1st 
N. B. Mills, II, 110 So. Race St., Statesville, N. C. _ lot 
Dean A. Darling, 403 S. Chase Ave., Columbus 4,Ohlo 1st 
Gerald L. Chopp, 518 Audubon Road, Kohler. Wise. 1st 

Weeks 
12 
15 
12 

15 
12 
12 
12 
12 

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

Get your First Class Commercial F.C.C. License in 12 weeks by training at 

1 
HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

Çrnnlhctrn School OF ELECTRONICS 
for FREE Booklet CUP COUPON and mail 

in envelope or paste on postal card. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

1505 N. Western Ave. 
Hollywood 27, Calif. 
(Phone: HO 7 -7727) 

408 Marion Street 
Seattle 4, Wash. 

(Phone: MA 2 -7227) 

3123 Gillham Road 
Kansas City 9, Mo. 

(Phone: JE 1 -6320) 

921 -19th Street. N.W. 
Washington 6, D. C. 

(Phone: ST 3 -3614) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 

Hellywosd 

Please send me your 
my commercial F. C. C 

is no obligation and 

Name 

Address 

408 60ro, 3123 5 1184m Rd. 821 190. 50 

Seattle Kansas City Washington 

free booklet telling how I can get 
. license quickly. I understand there 
no salesman will call. 

Age 

i 

City - _ State 
_ 

I am interested in: Home Study, LI Resident Classes 
28-À 
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MAGNAVOX AUDIO 
AMPLIFIER Mfg. for 

the Navy for intercommunication and ampli- 
fication of radio signals. Uses 2/12A6 tubes 
in push -pull: also high quality input trans- 
former for carbon microphone, and Receiver 
input -output transformer has variable control 
for headset or speaker. Also mounting for 
1/ Volt Dynamo- 
tor, and instruc- 
tion book. Volt- 
age required for 
operation 12 VDC 
and 250 VDC 60 

MA. Can be used for mobile or borne use. 
Size: 7% z 7 z 10 ". Wt. 15 lbs. Navy 
#CMX- 50128. Price- Complete with 
3/12A6 Tubes 
(1 spare), less Dyn. 
Price -With 12 Volt Dynamotor $6.95 Address Dept. Et- Priees F.O.B. Lima, 
Ohio. 23% Deposit on All C.O.D. Orders 

$2.95 
MAIL COUPON, 
FOR CATALOG! 

J 

FAIR RADIO SALES 
2133 ELIDA RD. Box 1105 LIMA, OHIO 
FAIR RADIO SALES 
Depf. El -P. O. Box 1105 -Lima, Ohio- U.S.A. 

l'lease rush me your current FRED; CATALOG: 

NAME: 

ADDRESS: 

CITY: STATE: 

KÜHN -"LEADERS RECEIVING "EQUIPMENT" 

MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

345A Crystal Controlled 
Complete Converter. Ezce . 

$29.95 
lent aeon ti, testy 

10 
atruction ...Easy 
to inatalt. De- 
signed for stan- 
dard transistor 
car radios. ite- 
quirea no high 
voltage cupoiyq 
2 -54 MC or 150- 
162 MC. 

KUHN CONVERTERS . . . the most advanced line 
. . . designed for optimum performance. 

348A 344A 
Complete `a Complete 
$34.95 $23.95 

Transistorised, di- rectly tunable Converter. 
Powered with self- contained mercury cell. Excellent sensi- tivity and stability. Designed 
for car, borne or portable re- ceivers. Two types available: 
Aircraft VHF 115 -130 MC r 
1551 -182 MC. 

A new low cost 
Crystal Controlled Converter 
designed for use with standard transistor car radios. Operates 
directly from 12V DC. Rugged 
construction. Good sitivílv.. 
Ranee 2 -54 MC. 

ORDER TODAY or 
SEND FOR FREE 

CATALOG ... con- 
taining complete 
information on a 

full line of 
CONVERTERS AND 
RECEIVERS FOR 

EVERY APPLICATION 

315A Complete 514.95 
A low cost Tunable Con- 
verter for any 10 MC 
area of: 28 -54 MC. Air- 
craft VHF, or 150 -160 
MC. Easily installed. For 
use with home or auto 
seta. 
31 GA Directly Tunable 
Converter. Available In 
four range.: 26 -30 MC, 
30.50 MC, 115 -130 MC, 
or 150 -160 MC. Com- 
plete 321.93 

20 GLENW00D 
CINCINNATI 17, 

OHIO 

. . News 
Lifesaver ... A man in a small town 
comes down with a heart attack and is 
taken to a local hospital. The nearest 
heart specialist is hundreds of miles 
away and time is critical. How can the 
specialist give intelligent advice? Bell 
Telephone has devised a method of 
transmitting live electrocardiographs 
from the patient's bedside to the doctor 
via its Data -Phone system. Electrodes 

are attached to the arm and chest of the 
patient and the nurse dials the special- 
ist's number (top photo) . Cardiac data 
then flow through the transmitting 
Data -Phone to an identical unit on the 
doctor's desk, coming out as a graph: 
(bottom photo) . Transmission of X -rays 
and other medical data via telephone 
lines is under study. 

Electronics Illustrated 

ti 

www.americanradiohistory.com

www.americanradiohistory.com


.EledtrrnniC 
Marketplace 

BOW -TIE ANTENNA ... The Mite - 
Site is a TV antenna that is thin and 

Hat enough to be kept out of sight be- 
hind draperies or under the rug, or, if 

you like its lines, you can just pin it on 
the wall. It has a wingspread of five feet, 
is composed of silver printed circuit ele- 
ments on Koroseal vinyl. About $3. RF 
Industries, Inc., Summit, N. J. 

-o- 
Instant TV . . . Do you get annoyed 
when you miss the first three murders 
on your favorite TV program because 
it took your set so long to warm up? 
Westinghouse has the answer for you 
with an Instant -On feature on their 1962 
TV line. A portion of the circuit is de- 
signed to remain alive on reduced 
power at all times (as long as the line 
cord is plugged in) . When you turn on 

January, 1962 

TEXAS 
kc6N 

CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

Tr 3rd overtone. .005% tolerance -to meet all 
U F C C requirements. 

Hermetically sealed HC6 /U holders. 1/ 
" 

pin spacing -.050 pins. (.093 pins availa- 
ble, add 154 per crystal). 

The following Class "D" Citizen Band frequencies in 

stock (frequencies listed in megacycles): 26.965, 26.975, 

26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 

27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 

27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

Matched crystal sets for all l'lt units. . . $5.90 per set. Specify 
equipment make and model numbers. 

RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. '5" pin spacing . . . pin diameter 115 1.1193 

pin diameter, add 15e) 52.95 ea. 

FUNDAMENTAL FREQ. SEALED CRYSTALS 
in HC6 /U holders 
From 1400 KC to 2000 KC. .005% Tolerance $4.95 ea. 
From 2000 KC to 10,000 KC any frequency 

iii .005% Tolerance $3.50 ea. 
SEALED OVERTONE CRYSTALS 

Supplied in metal HC6 /U holders 
Pin spacing .486, diameter .050 
15 to 30 MC .005 Tolerance $3.85 ea. 
30 to 45 MC .005 Tolerance $4.10 ea. 
45 to 60 MC .005 Tolerance $4.50 ea. 

its, QUARTZ CRYSTALS 
FOR EVERY SERVICE 

t: el,5 All crystals made from Grade "A" im- 
ported quartz- ground and etched to exact 

\\ frequencies. Unconditionally guaranteedl 
Supplied in: 

FT -243 holders MC -7 holders CRIA /AR holders FT -171 holders 

Pin spacing Vz" Pin spacing 3/4" Pin spacing l /p" Pin spacing 3/4" 

Pin diameter Pin diameter Pin diameter Banana pins 

.093 .125 .125 

MADE TO ORDER CRYSTALS SPECIFY HOLDER WANTED 

1001 KC to 2600 KC: 
.005% Tolerance 54.50 ea. 

2601 KC to 9000 KC: 
.005% Tolerance $2.50 ea. 

9001 KC to 11,000 KC: 
.005% Tolerance $3.00 ea. 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance $1.50 ea. -80 meters (3701 -3749 KC), 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 

meters (8335 -8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 500 ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs ± 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 
500 KC Crystals, $1.25 ea.: 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea. Socket for FT -243 

crystal 150 ea.; Dual socket for FT -243 crystals, 150 ea.: 
Sockets for MC -7 and FT -l71 crystals 250 ea.: Ceramic 
socket for HC6 /U crystals 20e ea. 

Write for new free catalog #961 complete with oscillator circuits 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
See big red display . . . or order from our Florida plant. 

NOW! Engineering samples and sinall quantities for prototypes 
wre' made either at Chicano or at Ft. Ayers Plant. 24 Hour 
Service! 

IN CHICAGO, PHONE GLADSTONE 3.3555 

RUSH ORDER. Use coupon for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -111, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra fast service, Phone WE 6 -2100 

ATTACH THIS COUPON TO YOUR ORDER FOR 
SHIPMENT VIA 1ST CLASS MAIL AT NO EXTRA COST 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be accom- 
panied by check, cash or M.O. with PAYMENT IN FULL. 

E -12 r 
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Marketplace 
the switch, both picture and sound come 
in almost immediately. The stand -by 
circuitry consumes little power and pro- 
tects the tubes from the damaging 
power surges of frequent on -off cycles. 
Westinghouse Electric Corp., 40 Wall 
St., New York 5, N. Y. 

-o-- 
Double Stereo ... Now you can -if you 
care to control two pairs of stereo 
speakers in different parts of the house 

from one location with Switchcraft's No. 
670 Selector. Either pair of speakers can 

be cut in singly, or you can blast away 
with both pairs at the same time. $6.25. 
Switchcraft, Inc., 5555 N. Elston Ave., 
Chicago. Ill. 

-o- 
Deluxe CB ... The Model 770 series in 
EICO's line of CB units is a group of 
high -grade transceivers featuring four - 
channel operation, optional crystal re- 
ceiving, push -to -talk and full super- 
heterodyne receiving circuit with ad- 
justable squelch and series -gate noise 

The 
"PROFESSIONAL" 
Series- designed for 

the perfectionist seeking 
the finest in TV performance. 

Easy to assemble. No technical 
knowledge required. An ideal 

"Learning" Kit with a Complete 
Course of Study is available. 

On Easy "Pay 
As You Wire" 

Terms. Only $15 
for the Starting 

Package! 

A few of the Professional Quality Features: 
Choice of push -pull 10 -watt audio or output to 
your Hi -Fi system ... b.C. restoration... 
Ultra -linear sweep circuits ... Standard Coil 
Guided Grid Turret Tuner ... Super- sensitiv- 
ity for fringe areas ... Complete line of Acces= 
smiles for Custom Installations. 
Choice of 23 ", 24" or 27" CRT. Prices range 
from $119 to $199. 
U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

,.u143ls4d in C/sc4suu'cd ? H, 

Learn the basic principles of elec- c >` 
tronics from the Course available with the Kit. 

Also available, 
WIRED 

CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

23 ", 24" or 27" 
CRT. 

New Rochelle, N.Y. 

NE 6 6000 

Beautiful Cabinets 
designed to enhance sound 
quality and blend with 
modern decor. For TV or 
combination TV and Hi -Fi. 

ASSEMBLY MANUAL -$2 
See how easy it is to 
assemble the Trans - 
vision Kit. Cost of 
Manual refunded on 
purchase of Kit. 

START NOW - MAIL THIS COUPON 
TRANSVISION Electronics, Inc., New Rochelle, N.Y. 

Send Free 8 -page Catalog Enclosed is $2. for Assembly Inetnsctions no that I might 
see how easy it is to assemble the Tranavision Kit. I understand that this will be refunded if I purchase a kit. 

Enclosed is $15 for the Storting package. I understand that 1 can buy packages one at a time 
as I wire. (Models range free $119 to $199.) 

Dept. / D 

Name Address 

City Zone State 

Electronics Illustrated 
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Marketplace 
limiter. Model 770 is for AC fixed sta- 
tion use only; Models 771 and 772 also 
have 6- and 12 -volt power supplies, re- 
spectively, for mobile operation. Prices 
for kits, about $70 and $80; for wired 
jobs, $100 and $110. EICO, Long Island 
City 1, N. Y. 

-o- 
Private Eye ... A simple way to dis- 
courage footpads and second -story men 
when you're away from home has been 
devised by East Coast Enterprises. 

Greatest Savings 
and Precision Features .. 
all inclusive in this 
"QUALITY LINE "! 

EMCTEST EQUIPMENT 
Compare all our features and you'll 

AGREE the name to buy is EMC 

Their Melson photo -electric eye con- 
nects to any lamp or lighting system in 
the house and turns it on when darkness 
approaches. About $5. East Coast Enter- 
prises, 1212 Granby St., Norfolk, Va. 

-0- 
Line Monitor ... Realizing that exact 
AC line voltage is important in the ham 
shack, service shop, industrial or photo 

Model 102 Volemeter 
Features a 31/2", 2% accurate -800 micro- 
amperes D'arsonvai -type plastic front meter 
with 3 AC current ranges; and the same zero 
adjustment for both resistance ranges. Speci- 
fications . AC Voltage -5 Ranges: 0 to 
12.120- 600 -1200.3000 volts. DC Voltage -5 
Ranges: 0 to 6-60-300-600-3000 volts. AC 

Current -3 Ranges: 0 to 30. 150- 600ma. DC 

Current -4 Ranges: 0 to 6- 30- 130ma: 0 to 1.2 
amps. Two Resistance Ranges: 0 to 1000 
ohms, 0 to 1 megohms. Model 102, Wt. 1 lb. 
5 oz. Size: 33á' x 61/4" a 2 ". $14.90; Kit, 
$12.50. 

Model 205 Tube Tester 
Uses standard emission test. 
Tests all tubes Including Noval 
and subminlatures. Completely 
flexible switching arrangement. 
Checks for shorts, leakages and 
opens. 
Model 205P, Hand rubbed oak 
carrying case, $17.50 (illus- 
trated); Kit, $36.20. Model CRA, 
Cathode ray tube adaptor, $4.50. 

1s4- 

Model 700 RF -AF- Crystal Marker TY Bar -Generator 
Complete coverage from 18 cycles to 108 megacycles on fun- 
damentals. Bar generator for TV adjustment with a variable 
number of bars available for horizontal or vertical alignment. 

Square wave generator to 20 kilo- 
cycles. Wien Bridge AF oscillator with 

ç..,. sine wave output from 18 cycles to 
300 kilocycles. Crystal marker and 
amplitude control. Individually tuned 
coils. Constant RF output impedance. 
Stepped RE attenuator. Variable per- 

. . tentage of modulation. 
o Model 700 $55.90 

January, 1962 

Yes, tell me more, send me FREE -a detailed 
EL - I 

NAME 

catalog of the complete ERIC line. 

ADDRESS 

CITY STATE 

Electronic Measurements Corp. E M 625 B'way, New York 12. N. Y. 

Ex. Dept., Pan -Mar Corp., 1270 B'way., New York 1, N. Y. 
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Marketplace 
lab and other places, RCA has brought 
out an AC voltmeter or line monitor 
with an expanded and easily read scale 
calibrated from 100 to 140 volts. The 
needle action is sensitive and responds 
quickly to voltage fluctuations. About 
$15. RCA, Harrison, N. J. 

-o- 
Clean Clear Through ... Minneapolis - 
Honeywell is marketing an electronic 
air purifier for use in home heating and 
cooling ducts (most similar equipment 
is for large industries) . The M -H reju- 
venator is a sort of open -end box meas- 
uring 8 x 22 x 22 inches. After a filter 

Three -Band Portable ... Anyone who 
needs detailed weather news can use the 
new Zenith Royal 790. This three - 
band, all -transistor portable weighs 51/2 

pounds and works on six size C dry 
cells. It covers 150 -400 kc, used by FAA 
and Canadian weather- navigation sta- 
tions and radio beacons; 2 -5 mc, where 
you can get ship- to-shore, amateur, 
Civil Air Patrol and Bureau of Stand- 
ards time transmissions, and the broad- 
cast band. Azimuth on top of the case 
gives approximate bearings of stations. 
Other features are a built -in Wave - 
magnet antenna -one for each band, 
and an optional earphone attachment. 
About $100. Zenith Sales Corp., Chi- 
cago, Ill. 

-o- 
Her Master's Voice . . . That's just a 
plain old set of Shakespeare and a little 
Utrillo masterpiece our blond friend is 

strips out lint and large particles, the air 
passes a series of high- voltage DC plates 
which gives the remaining particles an 
electrical charge. A second group of 
plates then attracts and holds the par- 
ticles having opposite polarity. A wall - 
mounted control panel in the living area 
is in handy reach of the cool owner. The 
M -H people claim their purifier can 
take out 95'/ of all airborne particles, 
including dust and pollen. The unit can 
be installed in a new house for approxi- 
mately $350 and in an existing structure 
for around $400. 

20 Electronics Illustrated 
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Marketplace 
eyeing. But guess what? She's hearing 
stereo -that's what! The books and 
painting hide a pair of speakers. They're 
designed for high- fashion decorators 
and homemakers who can't stand a 
speaker that looks like a speaker, and 
perhaps for those who want to keep 
their addiction a secret. When you tire 
of the Utrillo you can paint your own 
masterpiece right over it. Similar en- 
closures are being manufactured to 
house various other kinds of audio units. 
Priced from $15 to $35. Sears, Roebuck 
& Co., Chicago. V 
Portable With Punch ... The Duo-Com 
120 is a 28 -ounce one -watt handi -talkie 
for Citizens Band operation. It provides 
far greater transmitting range than li- 
cense -free 1 /10 -watt equipment. Using 
11 transistors and two diodes, the unit 
works on a rechargeable battery good 
for 18 hours. It has squelch control, a 
telescoping antenna and jacks for ear- 

phone connection. The Duo-Com uses 
standard plug -in crystals (and comes 
with a channel 10 crystal unless other- 

wise specified) . The plastic 
two-tone grey. Price $150. Osborne 
Electronic Sales Corp., 13105 South 
Crenshaw Blvd., Hawthorne, Calif. 

case is 

TV -RADIO Servicemen or Beginners... 

Send for (0-At4, 
7- Volume lob- Training Set 

on 7 -Day FREE TRIAL! 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Dory ! 

Like Having An Electronics Expert Right At Your Side! 
VOL. 1- EVERYTHING ON TV- VOL. `- EVERYTM ING ON TV 

RADIO PRINCIPLES! 300 peps TROUBLESHOOTING! Cows all 
of practical explanations; hue- types of sets. 437 pegs; Illua- 
dreds of illustrations. (rations, diagrams. 

Answers ALL Servicing Problems QUICKLY ... 
Makes You Worth More On The Job! 
Put money - making, time- saving TV- RADIO -ELECTRONICS know -how at your 
fingertips- examine Coyne's all -new 7- Volume TV- RADIO -ELECTRONICS 
Reference Set for 7 days at our expense! Shows you the way to easier TV -Radio 
repair -time saving, practical working knowledge that helps you get the BIG 
money! How to Install, service and align ALL radio and TV sets, even color -TV. 
UHF. FM and transistorized equipment. New photo - instruction shows you what 
makes equipment "tick." No complicated math or theory -lust practical facts 
you can put to use immediately right in the shop, or for ready reference at home. 
Over 3000 pages; 1200 diagrams; 10,000 facts! 
SEND NO MONEY! Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set. 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. Cash 
price only $24.95. Or return set at our expense in 7 days and owe nothing. 
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW! 

"LEARNED MORE FROM THEM 
111ÁN FROM 5 YEARS WORN!" 
"Learned more from your first two 
volumes than from 5 yeses work 

Bliss. New York 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one " -Melvin 

, S Mastruch. lows. 

FREE DIAGRAM BOOK! 
We'll rend you this big book. "150 Itadio-Tele- 

on Picture Patterns and Diagrams Ex plu,ned" 
ABSOLUTELY FREE lust for examining Coyne. 
7- Volume Shop Library on 7 -Day FREE TRIAI.! 
Show bow to eut servicing time by reading O'° 

ve-paá ey 

7r 
d Ye (tes.. re FRFV amheitheP7O ri 

keen the Set or not! Moil coupon 
TODAY' 

Educational Book Publishing Division 

VOL. 2- EVERYTHING ON TV- 

RADIO-FM RECEIVERS; 403 
pages; fully illustrated. 
VOL 3- EVERYTHING ON TV- 

RADIO CIRCUITS! 336 peps; 
hundreds of iltuslretioes, circuit 
diagrams. 
VOL. 4- EVERYTHING ON SERV- 

ICING INSTRUMENTS! How they 
work. haw to use them. 368 
pages; illustrated. 

VOL. 6-TV CYCLOPEDIA! Quick 
and concise answers to TV prob- 
lems in alphabetical order, in 

eluding UHF. Color TV and 
Transistors; 868 pages. 

VOL. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Reference 
covering Transistor AppliutienF 
now 200 Circuit Diagrams; 
410 pages. 

BOOKS HAVE BRIGHT. VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 

elf`Le ELECTRICAL SCHOOL 
1455 W. Congress Parkway Dept. so-Er, Chico,. 7, itliaois 1 

January, 1962 

Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 13 -E1, Chicago 7, 111. 

yes! Send me COYNE_'S- 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set fur 7 -Day'. FREE TRIAI. 
per offer. Include "Patterns & Diagrams" book FREE! 

Name Age 

Address 

City Zone.. ..State 
U Cheek here if you want Set sent C.O.D. Coyne Pays 
postage on C.O.D. and cash orders. 7 -Day Money -Rack 
Coar'.ntee. sins 
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Build your own superb Scott 

STEREO COMPONENTS! 

HAVE 

FUN... 
SAVE 

MONEY 

101- 1:!j. 10 .---- 
(rD C> ) 

Have fun ... save money ... build the best! Now you can 
get world -famous Scott stereo components in kit form. 
Think of it ... you can build the fabulous new LT-HO FM 
Multiplex Stereo Tuner ... your choice of two complete 
stereo amplifiers, or a preamp and separate power amp ... 
all from H. H. Scott! 
Write today. Find out about these exciting Scott kits. 

Choice of 3 Booklets 
FREE 

cm H. H. SCOryr 
H. H. Scott, Inc. 111 Powdermill Road, Maynard, Mass. Dept. 130 -01 

Send me the booklets checked below: 
20 -page "Guide to Custom Stereo" O Complete technical information 

on kits 16 -page booklet explaining FM Stereo 
Name 
Address 

City Zone State 
Export: Morton Exporties Corp., 458 Broadway, N.Y.C. 

QUICKLY CUT HOLES 
in metal, plastics, 

hard rubber... 

ROUND SQUARE HEY 

b a 

GREENLEE CHASSIS PUNCHES 

Make smooth, accurate openings in 1 

minutes or less ... for sockets, plugs, 

controls, meters, panel lights, etc. 
Easy to use ... simply turn 

with wrench. Many sizes 

and models. Write for literature. 
alp 

GREENLEE 

GREENLEE TOOL CO. 1915 Columbia Ave., Rockford, Illinois 

22 

Marketplace 

Dot -And -Dash Maker ... Ham opera- 
tors who prefer using code rather than 
voice will be interested in Hallicrafters' 
new Model HA -4 transistorized digital 
keyer. The unit makes dots and dashes 
automatically at any pre -set speed, with 
a constant dot -dash -space ratio over its 
entire speed range. It is transformer - 
powered and can be used with practi- 
cally all ham transmitters. About $60. 
Hallicrafters, Chicago, Ill. 

Ham Receiver ... The newest addition 
(just now going on the market) to Na- 
tional's line of ham gear is the NC -155 
receiver. National claims high sensi- 
tivity and stability for the new rig, 
which has double conversion on 80 

through 6 meters. The specs list a 
sensitivity of 1 microvolt for 10 db sig- 
nal-to-noise ratio on all bands, includ- 
ing 6 meters. Price for the receiver 
is $199.95 plus $19.95 for matching 
speaker. National Radio Co., Melrose, 
Mass. _fr 

Electronics Illustrated 
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Bmaaaiaes 
Pamphlets, booklets, flyers, \ 
application notes and bulletins 
available free or at low cost. 

A non -technical booklet explaining 
How New FM Multiplex Stereo Works 
may be obtained free from H. H. Scott, 
111 Powdermill Rd., Maynard, Mass. It 
includes tips on what to buy and how to 
convert mono equipment (using Scott's 
products, of course) . 

In text, pictures and diagrams a new 
four -page booklet, Why Stereo ?, gives 
the reader a basic concept of stereo hi -fi 
that is clear and simple. Free from 
EICO, 33 -00 Northern Blvd., Long Is- 
land City, N. Y. 

For replacement of tape recorder 
heads, you'll want to consult Tape Re- 
cording Head Reference Guide which 

lists 38 domestic manufacturers' models 
and their suitable replacements. Send 
50¢ to Robins Industries Corp., 36 -27 
Prince St., Flushing 54, N. Y. (free to 
servicemen and industries) . 

An illustrated booklet on selecting 
tape recorders and tapes is available 
free from the National Better Business 
Bureau, 230 Park Ave., New York, N. Y. 

Hard -to-find electronic items are in- 
cluded in Barry's Green Sheet, free 
from Barry Electronics Corp., 512 
Broadway, New York 12, N. Y. 

The products of 150 manufacturers 
are included in DeMambro Radio Sup- 
ply's industrial electronic catalog. Free 
from Electronic Publishing Co., 133 N. 
Jefferson St., Chicago 6, Ill. 

Browning CB equipment specs are 
listed in a free flyer offered by Brown- 
ing Labs, Laconia, N. H. 

1962 Catalogs are available, free for 
the asking, from Lafayette Radio, 165- 
08 Liberty Ave., Jamaica 33, N. Y.; 
Radio Shack, 730 Commonwealth Ave., 
Boston 17, Mass.; Heath Co., Benton 
Harbor, Mich., and Allied Radio, 100 
N. Western Ave., Chicago 80, Ill. -1- 

Up in the air over your next project? Make it .. . 

hallicrafters great new 

SKY BUDDY" short wave PLUS receiver kit! 
You're "airborne" fast with this outstanding new HALLI -KIT, 

precision- engineered in the most respected communications 
laboratories in the world - Hallicrafters. 

AM plus 2 short wave bands (2 -5.5 mc. and 5.7 -16.4 mc.) covering 

aircraft, ships, foreign stations, amateurs, etc. 

Transformer -type power supply. Superheterodyne circuit with superb 

sensitivity and planetary drive for sharp, selective tuning. 

Built -in speaker and headphone jack, with function switch. Separate 

switch for voice or code reception. 

S -119K "Sky Buddy" Kit 
ONLY $3995 

P.S. For another $10.00, you can 

buy it factory wired and tested. 

Sold only through authorized 
Hallicrafters distributors and dealers. 

Send for Hallicrafters' 

"GUIDE TO 

SHORT WAVE LISTENING" 

We've just published a new min- 
iature book that tells you the 
entire story of Short Wave -64 
pages of facts on how it works, 
what you can hear, where and 

when to listen, antennas, tuning 
information, etc. Send 35¢ to 
Hallicrafters, Dept. 21, Chicago 
11, III. 

a kallicnf/an .. 

January, 1962 
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Allí/Ea 
PAGE ELECTRONICS CATALOG 

including th 
2 cok kit .,.. 
r ",n 

WORLD'S BIGGEST - MOST COMPLETE 

St ys be 102 
EVERYTHING IN 

ELECTRONICS 

including exclusive 

products & special 

values available 

only from 

Send 
for it 
today! 

SAVE 

MOST 
ON EVERYTHING IN ELECTRONICS 

New Stereo Hi -Fi Systems -Everything in Hi -Fi Components 
New Multiplex Stereo FM All- Transistor Stereo Hi -Fi 
Money- Saving Build- Your -Own KNIGHT -KITS'' for Every Need 
Best Buys in Tape Recorders, Tape, and Supplies 
Citizens Band 2 -Way Radios Short -Wave Receivers 
Amateur Receivers, Transmitters, and Station Gear 
Latest Public Address Systems, Paging and Intercom Equipment 
TV Tubes, Antennas, Accessories Batteries, Wire and Cable 
Test and Laboratory Instruments Tools, Hardware 
Huge Listings of Ports, Tubes, Transistors, Technical Books 

24 

NEW Multiplex 
Stereo F.M. 

All- Transistor 
Stereo 

H-F 

exclusive money- saving KNIGHT* products 
SAVE MOST on famous KNIGHT Stereo Hi -Fi - comparable 
to the best in quality, styling and performance, yet priced far 
lower. Select super -value KNIGHT components or complete 
systems (including latest Multiplex Stereo and All -Transistor 
hi -fi) and save most. KNIGHT products are acclaimed by all 
those who recognize integrity in design and manufacture and 
who appreciate value. 

NO MONEY DOWN 
on Allied's new Credit Fund Plan 
Now -enjoy 50% more buying power -up to 24 months 
to pay -see our 1962 Catalog for simple details. 

S E N D FOR III -PAGE CATALOG TODAY! 

Satisfaction Guaranteed or Your Money Back ALLIED 
Electronics Illustrated 
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8/6P16«/ 
in your 1962 
/GILLED 
CATALOG 

ludes complete catalog featuring over 90 excltin 

knight kits i 
ter wandsonp/ygteati 

AB -In -One FM -AM Tuner- Amplifier MULTIPLEX Self- Powered Deluxe Stereo FM -AM Tuner Kit ALL-TRANSISTOR 50 -Watt 
Kit with latest built-in MULTIPLEX Adapter Kit, for Stereo FM with latest kuilt -in MULTIPLEX Stereo Amplifier Kit, less 
Stereo FM, less Co. ...$129.95 reception $19.95 Stereo FM $99.95 case $79.95 

r 

sib 

011., 

All -TRANSISTOR Wireless Intercom System Kit (2 units /......... $45.90 

TRANSISTORIZED 
Electronic Tach- 
ometer Kit. $24.95 

building a Knight -Kit is the 
most satisfying do- it- yourself 

experience in the world! 
5 BIG REASONS WHY: 
Convenience Designed -makes you a kit- build- 
ing expert-even the very first time! 
Wonderful to Build- you'll marvel at the sheer 
ease of assembly with the exclusive "show -how" 
manual guiding you like a good instructor. 
You Own the Best -you'll enjoy with pride a true 
custom -built product, professional in its engineer- 
ing and performance. 
You Save So Much- because you buy direct 
from Allied at our money- saving volume prices - 
and because you do the easy assembly yourself. 
Easiest to Buy -NO MONEY DOWN on Allied's 
new Credit Fund Plan- easiest terms ever! 

MONEY BACK GUARANTEE: Buy any 
Knight -Kit. Build Ill Use Itl You must be 
satisfied or you get your money baokl 

see more than 90 KNIGHT -KITS 
21 HIGH -FIDELITY KITS 

25 HOBBYIST KITS 

31 INSTRUMENT KITS 
14 AMATEUR S CITIZENS BAND KITS 

Amazing 100 -In- Electronic 
Science Lab Kit....... $29.95 

,- I= Ii 

MEOW 
Transmitter o IC 

W 6D-waH 
Ham 

ALL -TRANSISTOR 
2 -Band AM- Shortware DX -er Radio Receiver Sit.......... $19.95 

KitMUtual 
Conductance 

Tube Teter ..... 
- 

599.s50 

KNIGHT -KITS are also available In Canada 

World's Largest 
Electronic R A D 1 O. supply House 

January, 1962 

ELECTRONICS 
for everyone 

1882 

ALLIO RADIO 

Send 
for it 
today! 

Wobd's Largest Stocks Lowest Money -Saving Prices 
Fastest Shipment Expert Help Easiest -Pay Terms 
Satisfaction Guaranteed or Your Money Back 

send for the world's biggest 
electronics catalog! 

ALLIED RADIO, Dept. 218 -A2 
100 N. Western Ave., Chicago 80, 111, 

Send FREE 1962 ALLIED 444 -page Catalog 

Name 

Address 

City ZOIae_.StdP 
ra 
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BEST BUYS IN STEREO AND MONO HI -FI 

New 
Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape 25 wipi ii fi a i 
Deck "L j 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

28W Integrated 
Stereo Amplifier HF81 
Kit $69.95 Wired $109.95 

Stereo 
Power 
Amplifiers 

Kit 
100W HF89: $99.50 
70W HF87: $74.95 
28W HF86: $43.95 

ei e e .e .e 

New 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149 95 

New FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 
Incl. FET 

FM Tuner HFT90 
Kit $39.95 Wired $65.95 
Incl. FET Metal Cover $3.95 

AM Tuner HFT94 Incl. FET 
Kit $39.95 Wired $65.95 

Wired 
$139.50 
$114.95 
$ 74.95 

NEW FM- Multiplex 
Autodaptor Mí(99 
Kit $39.95 
Wired $64.95 
(Patents Pending) 

e) e? e t 6 

New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Stereo Preamplifier HF85 
Kit $39.95 . Wired $64.95 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
from 
Kit 
$59.95 
Wired 
$89.95 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 

New 60W CW Transmitter ,,i'723 
Kit $49.95 Wired $79.95 

NEW Walkie- Talkie 
Citizens Band 
Transceiver *740 
Kit $54.95. 
Wired $79.95. 
Complete with 
rechargeable 
battery & charger. 

BEST BUYS IN TEST EQUIPMENT 

New Metered 
Variable AC 
Auto- Transformer 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71 amps) 
Kit $42.95 Wired $54.95 

wi 

Tube 
Tester 
a625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 

1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equipt. a 1060 
Kit $38.95 Wired $47.95 

Over 2 MILLION 
EICO instruments in 
use throughout the 
world. Compare, take 
them home - right 
"off the shelf" - 
from 1500 
neighborhood 
dealers. most of 
whom offer 
budget ternis. 

Peak -To -Peak 
VTVM =232 
& Uni -Probe® 
Pat. a 2,790,051 
Kit $29.95 
Wired $49.95 

VTVM =221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator 
=324 
Kit $26.95 
Wired $39.95 

NEW AC 
Volt -Watt 
Meter #260 
Kit $49.95 
Wired $79.95 

DC -5 MC , . 
5" Scope -460 v 

Kit $79.95 9 
s 

t - 
Wired $129.50 liff 
5" Push -Pull Scope =425 
Kit $44.95 Wired $79.95 

1000 
Ohms/ 
Volt 
V -0 -M =536 
Kit $12.90 
Wired $16.90 

Multi - 
Signal 
Tracer 
=145A _ 
Kit $19.95 
Wired $28.95 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. El -1 

I 

Send free Catalog 
describing 

over 

80 top-gUaiity products, free Stereo 

Hi-464e, free Short Course for 

Novice License, name of nearest 

I EICO dealer. Send new 36 -P,age 
I 

GUIDEBOOK olstage & handling. 
ose 2 d or P 

.................. 
Name 

. 

......... . 

I Address Zon.., . .. 

City 
e . State 

in the 
y __._. West 

Add 5 

I -- 
Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. 

28 
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ELECTRONICS 
ILLUSTRATED 

JANUARY 1962 

SHORT -WAVE SCHEDULE 

2A811UQIIMIA82 TIOMAN8 
With EI's 24 -Hour Schedule at hand, a Short -Wave 

Listener will never be at a loss about where to find an 
English- language program on his dial. By consulting our 
schedule any time of the day or night, he can determine 
which international broadcaster is on the air in English, 
his frequency and the identification and location of his 
transmitter. The listings on the next eight pages are un- 
usual in that they represent a broad scope of programs 
-news, music, discussions, commentaries, etc. Time des- 
ignations are all Eastern Standard, eliminating bother- 
some conversion from GMT. Some of the stations 
are easy to receive virtually anywhere in the United 
States or Canada, while others are a challenge to the 
SWLer. Our program listings have been compiled from 
the latest schedules issued by the stations themselves and 
from reports by North American DXers. A detailed recep- 
tion report sent to nearly any station will 
earn you an attractive QSL card for the 
wall of your shack. To make a handy 
stand -up version of EI's schedule like 
the one pictured on our cover, see the 
last page of our listings. Also pictured 
on the cover is a Hallicrafters S -120 
receiver and radio shack clocks by 
Mastercrafters of Chicago. On the shelf 
are test and calibration instruments. 
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EI's 

2440111 ZICAVV02 Zg1112D012 
ABBREVIATIONS USED IN THIS SCHEDULE 

*- Programs beamed to North America and 
others offering especially good reception. t- Strongest reception in Western U.S. 

BC- Broadcasting Company (or Station) 
R -Radio 
V -Voice 

All times listed are Eastern Standard Time. To convert, subtract 1 hour for Central Standard 
Time, 2 hours for Mountain Standard Time and 3 hours for Pacific Standard Time. 

TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

12 MIDNIGHT 

6035 
7140 
7265 
9525* 

11800* 
15235 
17825 

3AM3 
3AM4 

JOB9 
JOA11 
JOA15 
JOA17 

Ici Monte Carlo 
Ici Monte Carlo 
VTVN 
NHK 
NHK 
NHK 
NHK 

Monte Carlo, Monaco (Fri.) 
Monte Carlo, Monaco (Fri.) 
Saigon, Vietnam 
Tokyo, Japan 
Tokyo, Japan 
Tokyo, Japan 
Tokyo, Japan 

12:15 A.M. 

6130 R. Nacional Madrid, Spain 
7105 R. Brazzaville Brazzaville, Congo 
9366 R. Nacional Madrid, Spain 
9730 R. Brazzaville Brazzaville, Congo 

15445 R. Brazzaville Brazzaville, Congo 

12:30 A.M. 

4915 Ghana B.C. Accra, Ghana 
7200 R. Malaya Singapore, Malaya (Mon., 

Thur.) 
11930 HLK6 V. Free Korea Seoul, Korea 
15125 HLK41 V. Free Korea Seoul, Korea 
17890 HLK42 V. Free Korea Seoul, Korea 

1 A.M. 

4990 Nigerian B.C. Lagos, Nigeria 
6095 V. America Munich, Germany 
7205 V. America Tangier, Tangiers 
7255 Nigerian B.C. Lagos, Nigeria 
7265 V. America Colombo, Ceylon 
9540 ZL2 New Zealand Calling Wellington, N.Z. 
9650 R. S. Africa Johannesburg, S. Africa 

1:15 A.M. 

9520 VLT9 Australian B.C. Port Moresby, New Guinea 

1:30 A.M. 

7050 United Arab B.C. Cairo, Egypt 
9745 HCJB V. Andes Quito, Ecuador 

11664 United Arab B.C. Cairo, Egypt 
11915 HCJB V. Andes Quito, Ecuador 

3: Electronics Illustrated 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

2 A.M. 

7125 
9510 
9540 

XZK4 
GSB 
XZK5 

Burma B.C. 
BBC 
Burma B.C. 

Rangoon, Burma (ex. Mon.) 
London, England 
Rangoon, Burma (ex. Mon.) 

11785 V. America Tangier, Tangiers 
15385 V. America Tangier, Tangiers 

2:30 A.M. 

7235 R. Ceylon Colombo, Ceylon 

3 A.M. 

6130- VLT6 Australian B.C. Port Moresby, New Guinea 

3:30 A.M. 

9510°i GSB BBC London, England 
9630 CKLO R. Canada Montreal, P.Q. 

9840 V. Vietnam Hanoi, N. Vietnam 
11840 V. Vietnam Hanoi, N. Vietnam 
17745 R. Pakistan Karachi, Pakistan 
21590 R. Pakistan Karachi, Pakistan 

4 A.M. 

4785 Tanganyika B.C. Dar -Es- Salaam, Tanganyika 
5960 VQO2 Solomon Is. B.C. Honiara, Solomon Is. 

7280 Tanganyika B.C. Dar -Es- Salaam, Tanganyika 
9540 ZL2 New Zealand Calling Wellington, N.Z. 

4:15 A.M. 

5981 ZFY R. Demerara Georgetown, Brit. Guiana 

4:30 A.M. 

6035 HLK52 V. Free Korea Seoul, Korea 
9640 HLK5 V. Free Korea Seoul, Korea 

4:45 A.M. 

6125 4VEC V. Evangelique Cap Haitien, Haiti (Mon. -Fri.) 
9770 4VWI V. Evangelique Cap Haitien, Haiti (Mon. -Fri.) 

11835 4VWI V. Evangelique Cap Haitien, Haiti (Mon. -Fri.) 
21520 4VWI V. Evangelique Cap Haitien, Haiti (Mon. -Fri.) 

5 A.M. 

15185 V. America N. Luzon, Philippines 
15270 VUD All India R. Delhi, India 
15395 Windward Is. B.C. St. Georges, Windward Is. 
17730 VUD All India R. Delhi, India 
17830 VUD All India R. Delhi, India 

5:30 A.M. 

11910 HSK9 Overseas B.C. Bangkok, Thailand 

6 A.M. 

9585 YDF6 V. Indonesia Djakarta, Indonesia 
11795 YDF3 V. Indonesia Djakarta, Indonesia 
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TIME (EST) 

6:30 

FREQ. (kc) 

17855 

21495 

CALL STATION NAME 

R. S. Africa 

R. S. Africa 

LOCATION 

Johannesburg, S. Africa 
(TuThSa) 

Johannesburg, S. Africa 
(TuThSa) 

A.M. 

11800 R. Warsaw Warsaw, Poland 
11960* 01X2 Finnish B.C. Helsinki, Finland 

(autumn &winter; Tue. only) 
15190* 01X4 Finnish B.C. Helsinki, Finland 

(autumn &winter; Tue. only) 
17800* 01X5 Finnish B.C. Helsinki, Finland 

(autumn &winter; Tue. only) 

11875 V. America Colombo, Ceylon 

7:15 A.M. 

11710* VLA11 R. Australia Melbourne, Australia 
7:30 A.M. 

11800* R. Warsaw Warsaw, Poland 
15275* R. Warsaw Warsaw, Poland 
17800* R. Warsaw Warsaw, Poland 

7:45 A.M. 

9520 
9525 

R. Ceylon 
Ghana B.C. 

Colombo, Ceylon 
Accra, Ghana 

6250 Korean Central B.C. Pyongyang, N. Korea 
15245 Paris Vous Parle Paris, France 
17765 Paris Vous Parle Paris, France 
21620 Paris Vous Parle Paris, France 

8:15 A.M. 

11895 R. Senegal Dakar, Senegal 

8:30 A.M. 

17705 VUD All India R. Delhi, India 
17735 VUD All India R. Delhi, India 

8:45 A.M. 

17880 CSA45 Lisbon Calling Lisbon, Portugal 
21495 CSA67 Lisbon Calling Lisbon, Portugal 

32 

9:30 A. M. 

7160 
11690 
15115* 
17840* 
17890* 

Paris Vous Parle 
R. Tashkent 

HCJB V. Andes 
R. Sweden 

HCJB V. Andes 

Paris, France (Sat. -Sun.) 
Tashkent, Uzbek, U.S.S.R. 
Quito, Ecuador 
Stockholm, Sweden 
Quito, Ecuador 

9585 YDF6 V. Indonesia 
11793 YDF3 V. Indonesia 
11930* HLK6 V. Free Korea 
25750 GSQ BBC 

Djakarta, Indonesia 
Djakarta, Indonesia 
Seoul, Korea 
London, England 

Electronics Illustrated 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

10 A.M. 

11810 *t VLC11 R. Australia Melbourne, Australia 
15120 Vatican R. Vatican City 

10:30 A.M. 

9505 R. Belgrade Belgrade, Yugoslavia 
11735 R. Belgrade Belgrade, Yugoslavia 
15145 R. Pakistan Karachi, Pakistan 
15240 R. Belgrade Belgrade, Yugoslavia 

11 A.M. 

11920 
11930 *t 
17865 
25880 

DZF2 
HLK6 

Call of the Orient 
V. Free Korea 
Ghana B.C. 
V. America 

Manila, Philippines 
Seoul, Korea 
Accra, Ghana 
Tangier, Tangiers 

11:45 A.M. 

7200 R. Belgrade Belgrade, Yugoslavia 
9505 R. Belgrade Belgrade, Yugoslavia 

15240 R. Belgrade Belgrade, Yugoslavia 

12 NOON 

9770* t R. Peking Peking, China 
11755 R. Congo Leopoldville, Congo 
11780 ZL3 New Zealand Calling Wellington, N.Z. 
15280 ZL4 New Zealand Calling Wellington, N.Z. 
15440 V. America Munich, Germany 
17820 ZL14 New Zealand Calling Wellington, N.Z. 
17855 S. African B.C. Johannesburg, S. Africa 

12:30 P.M. 

11720 R. Athens Athens, Greece 
15345 R. Athens Athens, Greece 

12:45 P.M. 

9525 Ghana B.C. Accra, Ghana 

1 P.M. 

6090 R. Luxembourg Junglinster, Luxembourg 
12095 GRF BBC London, England 
15285 Ghana, B.C. Accra, Ghana 

1:15 P.M. 

9009 4XB31 V. Israel Tel Aviv, Israel 
11685 Vatican R. Vatican City 
11922 4XB27 V. Israel Tel Aviv, Israel 
11955 R. Addis Ababa Addis Ababa, Ethiopia 
15120 Vatican R. Vatican City 
15380 Emisora Nacional Lisbon, Portugal 
17775 R. Addis Ababa Addis Ababa, Ethiopia 
17895 Emisora Nacional Lisbon, Portugal 

1:30 P.M. 

6100 R. Belgrade Belgrade, Yugoslavia 
9505 R. Belgrade Belgrade, Yugoslavia 

11735 Moroccan B.C. Rabat, Morocco 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

2:30 P.M. 

2:45 P.M. 

9586 YDF6 
11710 YDF6 
17855 R. South Africa 
9410 GRI BBC 

Djarkarta, Indonesia 
Djarkarta, Indonesia 
Johannesburg, S. Africa 
London, England 

9705 
9760* 

15165 

Trans World R. 
ORU3 Belgian R. 

Damascus Calling 

Monte Carlo, Monaco 
Brussels, Belgium 
Damascus, Syria 

15150 
17705 

VUD 
VUD 

All India R. 
All India R. 

Delhi, India 
Delhi, India 

3:15 P.M. 

3:30 P.M. 

6140* ORU3 Belgian R. 
11755 R. Congo 
15400 Windward Is. B.C. 

Brussels, Belgium 
Leopoldville, Congo 
St. Georges, Windward Is. 

9009 4X831 V. Israel 
17773 R. Addis Ababa 

Tel Aviv, Israel 
Addis Ababa, Ethiopia 

11720 
11960* 
15190* 
15320 
17800* 

CHOL 
O1X2 
01X4 
CKCS 
01X5 

R. Canada 
Finnish B.C. 
Finnish B.C. 
R. Canada 
Finnish B.C. 

Montreal, P.Q. 
Helsinki, Finland (Mon.) 
Helsinki, Finland (Mon.) 
Montreal, P.Q. 
Helsinki, Finland (Mon.) 

4:15 P.M. 

4:30 P.M. 

6020 
9590 

11730 
15150 
15440 

PGD R. Netherland 
R. Netherland 

PHI R. Netherland 
OAX4R R. Nacional de Peru 

V. America 

Hilversum, Netherlands 
Hilversum, Netherlands 
Hilversum, Netherlands 
Lima, Peru (Mon.- Wed. -Fri.) 
Munich, Germany 

11860* GSE BBC 
15375* BBC 

London, England 
London, England 

11915 United Arab B.C. Cairo, Egypt 

5:15 P.M. 

5:30 P.M. 

6235 
7220 

R. Addis Ababa 
R. Addis Ababa 

Addis Ababa, Ethiopia 
Addis Ababa, Ethiopia 

9510* GSB BBC London, England 

5955 ZAA R. Tirana Tirana, Albania 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

6010* RAI Rome, Italy 
9825* GRH BBC London, England 

5:45 P.M. 

11835 4VWI V. Evangelique Cap Haitien, Haiti 

I 6 P.M. 

7000 
7150 

EFE34 R. Atlantico 
R. Moscow 

Las Palmas, Canary Is. (Sat.) 
Moscow, U.S.S.R. 

(also on 7210, 7290, 7390, 9570, 9610, 
9490 EFE34 R. Atlantico 

11730 LRA35 R. Nacional 

9620, 9660, 9690, 9720) 
Las Palmas, Canary Is. (Sat.) 
Buenos Aires, Argentina 

11760 CKRA R. Canada Montreal, P.Q. 

15190 CKCX R. Canada Montreal, P.Q. 

6:15 P.M. 

3255 R. Antigua Antigua, Leeward Is. 

9515 
9760 

TAT Ankara R. 
ORU3 Belgian R. 

Ankara, Turkey 
Brussels, Belgium 

6:30 P.M. 

6000* R. Swan Swan Island 
9580 GSC BBC London, England 
9700* Sofia Calling Sofia, Bulgaria 

11820 GSN BBC London, England 
11850* Sofia Calling Sofia, Bulgaria 
17805 DZ16 Call of the Orient Manila, Philippines 
21515 DZ18 Call of the Orient Manila, Philippines 

3300 Brit. Hond. B.C. Belize, Brit. Honduras (ex. Sat.) 
7220* This is Budapest Budapest, Hungary 
9640* DMQ9 Deutsche Welle Cologne, Germany 
9833* This is Budapest Budapest, Hungary 

11720 ORU4 Belgian R. Brussels, Belgium 
11795* DMQ11 Deutsche Welle Cologne, Germany 
11910* This is Budapest Budapest, Hungary 

7:15 P.M. 

6110* GSL BBC London, England 
6130*+ R. Nacional Madrid, Spain 
9363*s R. Nacional Madrid, Spain 

7:30 P.M. 

9575* RAI Rome, Italy 
9675* R. Warsaw Warsaw, Poland 

11800* R. Warsaw Warsaw, Poland 
11905* RAI Rome, Italy 
15135* J0A15 NHK Tokyo, Japan 
15160 VUD All India R. Delhi, India 
15275* R. Warsaw Warsaw, Poland 
17725* J0A17 NHK Tokyo, Japan 
21520* J0A21 NHK Tokyo, Japan 

7:45 P.M. 

11765 CP39 Southern Cross R. La Paz, Bolivia (Mon. -Wed. -Fri.) 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

8 P.M. 

8:15 P.M. 

8:30 P.M. 

8:45 P.M. 

9 P.M. 

9:30 P.M. 

9480* 
9565 
9585*t 

ZYK3 
CKLP 

R. Peking 
R. Jour. do Comercio 
R. Canada 

9700* Sofia Calling 
9725* R. Sweden 

11720*t CHOL R. Canada 
11825* ELWA R. Village 
11945* R. Peking 
15155* ELWA R. Village 
21535* ELWA R. Village 

Peking, China 
Recife, Brazil 
Montreal, P.Q. 
Sofia, Bulgaria 
Stockholm, Sweden 
Montreal, P.Q. 
Monrovia, Liberia (Tue.) 
Peking, China 
Monrovia, Liberia (Tue.) 
Monrovia, Liberia (Tue.) 

11725 R. Brazzaville Brazzaville, Congo 

4852 
5980* 

(also on 
6095 
6165* 
9520* 
9535* 

11840 
11865* 
15235* 
15265 
15465 
17785* 
17890* 

AVROS 
Bucharest Calling 

6190, 7195, 7225, 9510, 11810) 
BED29 V. Free China 
HER3 Switzerland Calling 
OZF5 V. Denmark 
HER4 

HER5 
BED3 

BED56 
BED40 

Switzerland Calling 
V. Vietnam 
Switzerland Calling 
V. Free China 
R. Ceylon 
AVROS 
V. Free China 
V. Free China 

Paramaribo, Surinam 
Bucharest, Rumania 

Taipei, Formosa 
Berne, Switzerland 
Copenhagen, Denmark 
Berne, Switzerland 
Hanoi, N. Vietnam 
Berne, Switzerland 
Taipei, Formosa 
Colombo, Ceylon 
Paramaribo, Surinam 
Taipei, Formosa 
Taipei, Formosa 

11805* R. Sweden Stockholm, Sweden 

3285 HI7T V. Dominican 
5970 HI4T V. Dominican 
9735 HI2T V. Dominican 

C. Trujillo, Dominican 
C. Trujillo, Dominican 
C. Trujillo, Dominican 

Rep. 
Rep. 
Rep. (Usually heard all day on this frequency.) 

9745* HCJB V. Andes Quito, Ecuador 
11835* V. America Colombo, Ceylon 11915* HCJB V. Andes Quito, Ecuador 
15115* HCJB V. Andes Quito, Ecuador 
15150* OAX4T R. Nacional Lima, Peru (Fri.) 

9675* 
9725 *t 

11815* 
15275* 

R. Warsaw 
R. Sweden 
R. Warsaw 
R. Warsaw 

Warsaw, Poland 
Stockholm, Sweden 
Warsaw, Poland 
Warsaw, Poland 

10 P.M. 

4845 HJGF 
5935* 
5952 TGNA 
6101 V3USE 
7340* 
9520*t OZF5 
9550* OLR3A 
9640*t DMQ9 

R. Bucaramanga 
This is Prague 
R. Cultural 
Mauritius B.C. 
This is Prague 
V. Denmark 
This is Prague 
Deutsche Welle 

Bucaramanga, Colombia 
Prague, Czechoslovakia 
Guatemala City, Guatemala 
Forest Side, Mauritius 
Prague, Czechoslovakia 
Copenhagen, Denmark 
Prague, Czechoslovakia 
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TIME (EST) FREQ. (kc) CALL STATION NAME LOCATION 

10:15 P.M. 

10:30 P.M. 

9668 
9690* 

11795 *t 
11805 *t 
11820 
11850 *t 
17810 

TGNB R. Cultural 
LRA32 R. Nacional 

DMQ11 Deutsche Welle 
R. Sweden 
R. Peking 
R. Moscow 
R. Peking 

Guatemala City, Guatemala 
Buenos Aires, Argentina 

(ex. Sat., Sun.) 
Cologne, Germany 
Stockholm, Sweden 
Peking, China 
Moscow, U.S.S.R. 
Peking, China 

6125 
6130* 
9366* 
9575* 

GWA BBC 
R. Nacional 
R. Nacional 
RAI 

London 
Madrid, Spain 
Madrid, Spain 
Rome, Italy 

7220* This is Budapest Budapest, Hungary 
9833* This is Budapest Budapest, Hungary 

11910* This is Budapest Budapest, Hungary 

11 P.M. 

11:30 P.M. 

6037 TI FC 
6165* HER3 
9535* HER4 
9565 

9610°t LLG 
9645 TI FC 
9700* 

11770 GVU 
11865* HER5 
17745 

Lighthouse of Carib. 
Switzerland Calling 
Switzerland Calling 
R. Sarawak 

R. Norway 
Lighthouse of Carib. 
Sofia Calling 
BBC 
Switzerland Calling 
R. Peking 

San Jose, Costa Rica 
Berne, Switzerland 
Berne, Switzerland 
Kuching, Sarawak 

(Thur.- Sat. -Sun.) 
Oslo, Norway 
San Jose, Costa Rica 
Sofia, Bulgaria 
London, England 
Berne, Switzerland 
Peking, China 

5050 ZK1ZA R. Raratonga 
5980* Bucharest Calling 

(also on 6190, 7195, 7225, 9510, 11810) 
11910* HSK7 R. Thailand 
17805 DZ16 Call of the Orient 
21515 DZ18 Call of the Orient 

Raratonga, Cook Is. (Thur.) 
Bucharest, Rumania 

Bangkok, Thailand 
Manila, Philippines 
Manila, Philippines 

HOW TO MAKE A TTANI3 TA D S 

CUT OUT SCHEDULE WITH 
RAZOR BLADE. USE 2 COPIES 
OF El, ONE FOR THE RIGHT - 
HAND PAGES, THE OTHER FOR 
THE LEFT. (OR HAVE PHOTO- 
STATS MADE ) 

PASTE PAGES ON WHITE OP 
COLORED CARDBOARDS. LEAVE 
MARGINS AROUND PAGE!'. 

PUNCH HOLES AT TOP 
OF CARDBOARDS. INSERT 
LOOSE-LEAF RINGS. 
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El's NEW 
J 

FOR SHORT -WAVE LISTENERS 

ELECTRONICS ILLUSTRATED 
takes pride in announcing a new 

series of DX Awards for Short -Wave 
Listeners. Each award is a handsome 
certificate measuring 5% by 8% inches 
(see full -color reproduction on our 
cover) . 

The certificate, stamped and signed, 
is official recognition of your achieve- 
ment in DXing. It makes an attractive 
addition to a listening shack, one in 
which you can take special pride be- 
cause it was earned. 

To administer the awards efficiently, 
we have created an "EI DX Club." In 
qualifying for an award, you become 
a member of the club. EI will publish 
the names of all award winners. 

How to qualify: Clip out the log on 
the opposite page and fill it in (we sug- 
gest using a pencil or ballpoint pen) . 

List countries from which you have re- 
ceived verification of reception reports 

(authenticated by QSL cards or let- 
ters) . Then send it to: 

EI's DX Club 
67 West 44th St. 
New York 36, N. Y. 

Do not send QSL's. Later, in the proc- 
ess of verifying your log, we may re- 
quest that you send us one or more 
specific QSL's for inspection. These will 
be returned promptly. 

[Continued on page 106] 

AWARD REQUIREMENTS 

Class 
Frequency 

Limits 
Countries 
Needed 

I. Genera! 
(Century Award) 

None 100 

2. General None 50 

3. Medium 
Frequency 

535 kc 
to 3 me 25 

4. Low 
Frequency 

535 kc 
and lower 10 

. , .,.r = " ?( 
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Four different classes 
of handsomely designed 
DX certificates will be 
awarded to SWLers by 
EI. Certificate appears in 
full color on our cover. 
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29 DAS 1ttR$ SOG 
NAME ADDRESS 

CITY STATE 

YOUR 
APPLIED FOR RECEIVER 
CLASS AWARD 

INSTRUCTIONS: Clip along broken line at left. In 'Class' blank write number of class from chart on 
opposite page. Give brand and model of receiver. Use figures (such as 12 -1 -61) in date column. Use 
local standard time and the 24 -hour clock (0000 to 2359). Fill in all items for each entry. To list second 
50 countries, make up additional log pages similar in style to this one. All log entries must be dated 
Jan. 1, 1950, or later. First award period ends March 1, 1962. 

DATE 
(local) 

TIME 
(local) 

FREQUENCY 
(kc) 

STATION LOCATION 
(city) 

COUNTRY TYPE OF QSL 
(check one) 

1 

card 
letter 

2 
card 

letter 

3 
card 

letter 

4 
card 

letter 

5 
card 

letter 

6 
card 

letter 

7 

card 
letter 

$ 
card 

letter 

9 

card 
letter 

10 

card C 
letter 

11 

' card 
letter 
card 

letter 12 

13 
card 

letter 

14 - 

card 7 
letter 

15 
card D 

letter 

16 
card 

letter 

17 
card 

letter 

18 
card 

letter 

19 
card 
letter 

20 
card 

letter 

21 
card 

letter 
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DATE 
(local) 

TIME 
(local) 

FREQUENCY 
(kc) 

STATION LOCATION 
(city) 

COUNTRY TYPE OF QSL 
(check one) 

22 
r 

23 

card 
letter 
card 

letter 

24 
card 

letter 

25 
card 

letter 

26 
card 

letter 

27 
card 

letter 

28 
card 

letter 

29 
card 

letter 

30 
card 

letter 

31 
card 

letter 

32 
card 

letter 

33 
card 

letter 

34 
card 

letter 

35 
card 

letter 

36 
card 

letter 

37 
card 

letter 

38 
card 

letter 

39 
card 

letter 

40 
card 

letter 

41 
card 

letter 

42 
card 

letter 

43 
card 

letter 

44 

a 

card 
letter 

45 
card 

letter 
card 

letter 

47 
card 

letter 

`8 
card 

letter 

49 
card 

letter 
card 

letter 
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Here's how to become an award -winning SWL -er! 

do you get QSL's from 50 or 100 countries to qualify 
t11 for one of EI's new DX awards? What countries should 
you try? Here is a list of stations in 100 countries which can 
be received nearly everywhere in the United States, and all 
verify faithfully. Most are broadcast stations, although a few 
aeradios (beacons) also appear. If a station doesn't come in the 
first time you listen, try again. DX conditions vary continually. 
An asterisk ( *) after a frequency listing means the frequency is 

approximate or varies. Other abbreviations are obvious: R.- 
Radio; V.- Voice; B.C. or B.S. -Broadcasting company or 
service; Aft. -Afternoon; Eve.- EvPnin Pty 

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 

COUNTRY 

Algeria 
Andorra 
Angola 
Argentina 
Australia 

Austria 
Azores 
Bahamas 
Bahrein 
Belgium 
Bermuda 
Brazil 
Br. Guiana 
Canada 
Ceylon 
Chile 

China 
Colombia 
Congo Rep. 
Costa Rica 
Cuba 
Cyprus 
Czechoslo'ia 
Dom. Rep. 
E. Germany 
Ecuador 
Eire 
El Salvadore 
England 
Ethiopia 
France 
Guam 
Ghana 

STATION, CALL KC TIME 

R. Alger 11835 Aft. 
Andorradio 6305 Late aft. 
Emissora Oficial, CR6RZ 17705 Aft. 
RAE 11730 Eve. 
R. Australia 11710 0715 EST 

11810 0715 PST 
Osterreichischer R., 0E121 6155 Late aft. 
Santa Maria Aeradio, CSY 13284.5 Day 
ZNS 1540 Early eve. 
Bahrein Aeradio, 2AE 8845 Aft. 
Radiodiffusion Natl. Belge 9765 Early eve. 
ZBM, ZBM1 1235 Night 
R. Dragao de Mar, ZYH29 4775 Eve. 
R. Demerara, ZFY 3265 Early eve. 
CBC, CKRA 11760 Eve. 
V. America 11875 Morn. 
Sociedad Nacional de Mineira, 11960 Eve. 
CE1196 
R. Peking 12010 Early eve. 
Nueva Granada, HJKJ 6160* Eve. 
R. Brazzaville 11725 P.M. 
Faro del Caribe, TIFC 9645 Eve. 
R. Havana 11770* Eve. 
BBC 9650 Eve. 
R. Prague, OLR3A 9550 Eve. 
R. Caribe, HI4U 5050 Day 
R. Berlin International 9735 P.M. 
V. Andes, HCJB 11915 Night 
Shannon Aeradio, EIP 5671.5 Night 
R. Nacional, YSS 655 Eve. 
BBC, GRV 12040 Eve. 
R. Addis Ababa 11955 Early aft. 
Radiodiffusion Francais 17850 Mid aft. 
Guam Aeradio 8862.5 Early A.M. 
R. Ghana 11800* 1400 EST 

ADDRESS 

Algiers 
Andorra 
Luanda 
Buenos Aires 
Melbourne 

Vienna 
Santa Maria Aeropuerto 
Nassau 
Bahrein 
Brussels 
Hamilton 
Recife 
Georgetown 
Montreal 
Colombo 
Santiago 
(Casilla 2626) 
Peking 
Bogota 
Brazzaville (BP 108) 
San Jose (Apt. 2710) 
Havana (Apt. 7026) 
Nicosia 
Prague 
Ciudad Trujillo 
E. Berlin 
Quito (Casilla 691) 
Shannon Airport 
San Salvador 
London 
Addis Ababa 
Paris 
Guam (c /o FM) 
Accra 
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COUNTRY STATION, CALL KC TIME ADDRESS 

34. Guatemala R. Nacional, TGQB 11700' Any Quezaltenango 
35. Guadeloupe = Guadeloupe Aeradio, HYG 8837 Aft. Point a Pitre 
36. Haiti ;4VEC 6135 Eve. Cap -Haitien 
37. Honduras La Voz de Suyapa, HRDS 9705 Eve. San Pedro Sula 
38. Hungary R. Budapest 11910 Eve. Budapest 
39. Iceland Keflavik Aeradio, AJM2 11228 Aft. Keflavik (USAF) 
40. India All India R., VUD 11710 Eve. Delhi 
41. Indonesia R. Republic Indonesia, YDF( 9585 Morn. Djakarta 
42. Iraq Baghdad 7180 Late eve. Baghdad 
43. Israel Kol Israel, 4XB31 9009 Aft. Jerusalem 
44. Italy RAI 11904 Early eve. Rome 
45. Japan R. Japan 11800 Eve. Tokyo (NHK) 
46. Jordan Hashmite B.S. 11810 Aft. Amman 
47. Lebanon Lebanese B.S. 8022 Eve. Beirut 
48. Liberia ELWA 15120 1515 EST Monrovia 
49. Luxembourg R. Luxembourg 6090 Late aft. Luxembourg 
50. Malta Malta Aeradio, ZBJ 13334.1 Aft. Malta (RAF) 
51. 
52. 

Martinique 
Mexico 

R. Martinique 
V. Latin America, XEWW 

59984 
9500 

Early eve. 
Any 

Fort de France 
Mexico, D.F. 53. Monaco < Transworld R. 9705+ 0230 EST Monte Carlo 

54. Morocco V. America 11785 P.M. Tangiers 
55. 
56. 

Mozambique 
Netherlands 

R. Clube de Mozambique 
R. Nederland 

11760: 
9590' 

0330 EST 
Eve. 

Lourenco Marques 
Hilversum 

57. N. Caledonia R. Noumea 6035' Early A.M. Noumea 
58. New Zealand New Zealand B.S., ZL2 9540' Early A.M. Wellington 
59. Nicaragua Ondas del Luz, YNOL 825:: Eve. Managua (Apt. 607) 60. Nigeria Western Nigeria B.S. 6185:` 2400 EST Ibadan 
61. Norfolk I. Norfolk Aeradio 8845. Early A.M. Norfolk I. 
62. N. Korea R. Pyongyang 6195 Early A.M. Pyongyang 
63. N. Vietnam V. Vietnam 9840;. 0530 EST Hanoi 
64. Norway R. Norway, LLK 11850' Eve. Oslo 
65. Okinawa V. America 11960 Morn. Okinawa 
66. Pakistan R. Pakistan 9595 Late aft. Karachi 
67. Panama C.Z. Panama Aeradio, WHZ 1540. Early eve. Balboa (c /o FAA) 
68. Paraguay R. Nacional, ZPA1 11940 ' Eve. Asuncion 
69. Peru R. Nacional, OAX4R 9530 - Eve. Lima 
70. Philippines V. America 15185' 1800 EST Malolos 
71. Poland R. Warsaw 11805 I. Eve. Warsaw 
72. Portugal Emisora Nacional, CSA45 17880 1 1215 EST Lisbon 
73. Puerto Rico San Juan Aeradio, WWA 8871 Day San Juan Airport 
74. Rep. Congo R. Leopoldville 11755 P.M. Leopoldville (BP 3471) 75. Rhodesia Salisbury Aeradio 13304.5 Aft. Salisbury Airport 
76. Rumania R. Bucharest 11810 Late eve. Bucharest 
77. Russia R. Moscow 11890 Eve. Moscow 
78. Senegal National Station 11895 Aft. Dakar 
79. Siberia R. Khabarovsk 12015 Night Khabarovsk 
80. Singapore BBC 11955 Early A.M. Singapore 
81. Solomon Is. VQ02 5960 Early A.M. Honiara 
82. S. Africa Springbok R. 7185 0515 EST Johannesburg 
83. S. Korea Korean B.S., HLK6 11930 2400 EST Seoul 
84. Spain R. Nacional 9360 Late eve. Madrid 
85. Sudan Khartoum Aeradio, STK 13334.5 Aft. Khartoum Airport 
86. Sweden R. Sweden 9725 Eve. Stockholm 
87. Swan I. R. Swan 6000 Eve. Swan I. (c /o Gibraltar 

Steamship Corp., 29 
Broadway, NYC 22) 

88. Surinam R. Surinam, PZC 15465 Early eve Paramaribo 
89. Switzerland Swiss Broadcasting, HER3 11865 Eve. Berne 
90. Taiwan V. Free China, BED29 6095 Eve. Taipei 
91. Thailand Overseas Bc. Station, HSK7 11910 0500 EST Bangkok 
92. Tunisia Radiodiffusion Tunisienne 11970 Aft. Tunis 
93. U. Arab Rep. R. Cairo 11915 Aft. Cairo 
94. Uruguay R. Electrica, CXA10 11900 Eve. Montevideo 
95. U. S. V. America 9650 0400 EST Honolulu 
96. Vatican Vatican R. 11740 Eve. Vatican City 
97. Venezuela Radio Continente, YVKM 5030 Eve. Caracas (Apt. 866) 
98. W. Germany Deutsch Welle, DMQ11 11945 Eve. Cologne 
99. Windward Is. Windward Is. B.S. 11975 Early eve. Grenada 
100. Yugoslavia R. Belgrade 9505 Eve. Belgrade 
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R4Y 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP -METHOD 

HOME TRAINING! 
BETTER...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. 

MORE COMPLETE...You learn ALL PHASES of 
Television-Radio-Elect wnics. 

LOWER COST,,, Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less tram ng than 
you get in our course at ONE 
LOW TUITION !+ 

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

Yot, 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 SHOPMETHOD 
HOME TRAINING, with newly added 
lessons and equipment, trains you in 
your spare time at home, for these un- 
limited opportunities, including many 
techrical jobs leading 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 COING! We send you complete stand- 
ard equipment of professional quality for 
builaing various experimental and test 
units You advance step by step, perform 
more than 100 experiments, and 
you build a complete TV set 
from the ground up that is yours - 
to keepl A big, new TV pictures 
tube is included at no extras 
charge. 

EARA AS YOU LEARN. We'll' 
show you how. Many students, 
pay 'or their course -and more, 
while studying. 

GE- THE BENEFIT OF OUR I 
OVER 50 YEARS EXPERIENCE 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER 

I 

I 

NATIONAL SCHOOLS 
World Wide Traivnt since 1905 

Write to Dept. R4Y -121 

4000 So. Figueroa Street 

Los Angeles 37, California I 

YOU GET... 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SEND FOR FREE FULLY - 
ILLUSTRATED 6OCK AND 
ACTUt'L LESSCN IOCAY. 
Your cwn coo cl "'four 
FLture I. Electooni:s-Tele- 
vision -F ad:c" will EE rr oiled 
to you o-ce No soleeman 
w II ca ; there i; no obliga-' 
lion. CO ou* cc rd alnc dot í 
fed linos, fill is aid rush 
ai -mai today) 
NO POSTAGE NECESSARY. 

A 

CUT OUT AND MAIL TF9S CARD TODAY .T,_Essa 

Yes, I want to make more money it Electronts- 

IV- Radio. Send me your FREE Full.-Illustrate.3 

Opportunity Book and Actucl Lessor today. 

Ra l-1 AIR MAIL -NO POSTAGE NECESSfJ?Y 

Name A9= 

Addi ess 

City Zone Sto'e 

Check here if interested only in Resident Training et las Ssegeks. 
Veterans: Give date of disdtary 

NO SALESMAN WILL CALL; NO ORLIGATIOI ON YDJR TAFT 
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DON'T BE HALF-TRAINED 
Be a MASTER TECHNICIAN in 

ELECTRONICS-TV- RADID 
Only N.T.S. offers you ALL 8 PHASES in 

ONE MASTER COURSE 

SUCCESS IS THEIRS; IT CAN BE YOURS TOO! 
When I en. 
rolled with 
N.T.S. last 
November, I 

was trained as 
a Seismograph 

Observer. I was promoted 
to that lob on May 1st of 
this year. With your school 
and my practical work in 
the field, my superiors re- 
cognized that I was capable 
of handling the job of Seis- 
mograph Recording. My su- 
periors highly praise your 
school. The day I enrolled 
started me off to success. 

Edgar Wesatzke 

Thanks to 
N.T.S. I have 
a business of 
my own right 
in my home. I 

am still in the 
Air Force but I have paid 
for all my equipment with 
money earned servicing TV 
sets. Yes, N.T.S. gave me my 
start in television. 

Louis A. Tabat 

SEE OTHER SIDE 

As field direc- 
tor of Berean 
Mission Inc., I 

have complete 
charge of our 
radio work. *Ai 
With the expert advice and 
training I am receiving from 
you I can do my own repairs 
on our recorders and P.A. 
systems, besides keeping our 
radios going. My training 
from N.T.S. helps keep us on 
the air. I feel privileged to 
be a member of such a fine 
institution. 

Rev. Enoch P. Sanford 

I have a TV- 
Radio shop in 
Yorkville, Illi- 
nois, about 4 
miles from my 
home, and it 
has been going real good. 
I started part -time but _I got 
so much work that I am 
doing it full -time. Thanks to 
National Technical Schools. 

Alvin Spero 

ALL 8 PHASES IN ONE MASTER COURSF PHASE 
1 

TELEVISION PHASE 5 INCLUDING 
COLOR TY FCC LI ATNON 

90% of homes have at FCC License holder, 
least one set. Color TV is becoming more have a wide range of popular daily. TV Stations top lobs open to them. grow in number, need FCC License now a technicians. Maintenance requirement for mos: and repair offer Communication 

big opportunities. lobs. 
PHASE 6 
RADAR AN PHASE 2 MICROWAVES 

RADIO -AM d FM These are the Radios in homes, cars, communications schools, all need expert of the future, eadems 
upkeep. Stations expand used in tracking as FM becomes p contadin g and 
Now transistors boomer. 

g satellites. 
entire field PHASE 7 

AUTOMATION 
d COMPUTERS 
Automation and Computer electronics 
are the new tools of industry and commerce. Skilled Technicians 
in these fields are in great demand at top pay. 

PHASE 3 
ELECTRONICS 
Computers, Data - Processing machines, Electronic Controls, 

Guided Missile Systems are new fields where Electronics play a vital role. 

PHASE 4 
SOUND SYSTEMS 
New popularity of If F. Stereo, as well as industrial sound systems and business intercoms make this a highly 

specialized and important field. ". "'''' 
FIRST CLASS 

Permit No. 3087 

Los Angeles, Calif. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

- POSTAGE WILL BE PAID BY - 
NATIONALT_Aç i'SCHOOLS 

WORLD -WIDE TRAINING SINCE nos 

4000 So. Figueroa Street 
Los Angeles 37, California 

VIA AIR MAIL 

eziorge,vdr 

PHASE g 
BROADCASTING 

d COMMUNICATIONS 
In the entertainment 
industry, or in commerce, communications 

and broadcasting 
have great importance. installation and maintenance of equipment requires 

trained technician 
know -how. 

RESIDENT TRAINIIG 
AT LOS ANGELES 

If you wish to take your tra n. 
ing in our famous Resident 
School in Los Angeles -the 
oldest and largest schosl of its 
kind in the world -check 
special boa in coupon. 

OOP,Oved for ,I +, , 

NATIONAL? cN i SCHOOLS 
woR.o.w,oE 7..71044 sOOC 

Address correspondence tT Dept. R4Y -12I 
4000 So. Figueroa 3trest 

Los Angeles 37, Cal forria 

National Technical Scioo s also 
offers complete Home S-udy Train. 
ing Programs in Auto Me.hanics 
d Diesel, and Air Conditioning. 
Refrigeration- Electrical Appliances. 
For information and Free Book 
write the School, Deparwners RDC, 
stating course desired. 
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how to 

REPORT 
An expert's advice on getting that QSL! 

1'HE term QSL means an acknowledgement or 
verification in radio circles. When you send a 

ow 
4 _ reception report to a transmitting station you may 
c °v«c, receive a QSL card verifying your reception. Seri- 

ous DXers value QSL cards because they prove a 
catch. Casual short-wave listeners like to tack the 
cards on the walls of their shacks. Because a QSL 

3.. is a station's official word, you can't just write and 
.,,, 

4 
4 

ask for one. You must make a reception report that 
is meaningful, preferably interesting, and can be 
verified from station logs. It need not be lengthy 
but must be accurate. A good one should contain: 

1) Your name and address. 2) Local time and date 
of reception. 3) Frequency. 4) Description of pro- 
gram, with sponsor if any, slogans used, description 
of program's content and station identification. Song 
titles are useful for musical programs. In the case - 
of utility stations, it is illegal to divulge the contents 
of a transmission, so simply tell what station was 
worked by the station you heard. 5) Describe recep- 
tion conditions, such as signal strength, static, inter- 
fering stations, etc. 6) Describe your antenna and _:,.: ._...-- _ °.:.r 
receiver. End the report with a request for verifica- 
tion and sign your name. Enclose an International 
Reply Coupon (available at your post office) . That's 
about it. I always recommend that reports be writ- 

ten in English (assuming that is your native 
tongue) , regardless of the station's location. Recep- 
tion conditions sometimes are described by various 

..; Ar codes (SINPO, 555, etc.) but these unfortunately 
:42 ¡ m° °' are not universally understood. Straightforward .riau 

English is better. I've talked here exclusively about 
=n 9 QSL cards, such as that shown at upper left. Actu- 

""" "" ally, you are likely to get a card-sometimes a color- 
ful and exciting work of art -from the international 
broadcasters. A good many broadcast -band stations 
in the United States, however, send regular letters 
on business stationery, such as at upper right. Utility 

stations often require a self -prepared, self - 
addressed card that they need only sign. One is 
shown at lower left. At lower right is a pennant 
which some Latin American stations now send 
out with their QSL's. No station is required to 
verify a reception report. International broad- 
casters are the best QSLers because they exist 
only to reach distant listeners. Others verify 
as a courtesy. C. M. Stanbury II 0- 
January, 1962 45 
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By C. M. Stanbury II 
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ASHORT -WAVE antenna need be neither complicated nor ex- 
pensive. My own antenna at my home on Lake Erie is 

merely a 75 -foot hunk of wire extending from an upstairs porch 
to the barn. It is pictured above and below (with the wire re- 
touched to make it visible) . Average height is 30 feet, orientation 
is north -south. As a professional DXer, I've found it does an 
excellent job. 

We show diagrams for three simple SWL antennas on the oppo- 
site page. The most basic is the long -wire (Fig. 1) . It is just that - 
a single wire suspended between insulators. The rule of thumb is 
as long as possible and as high as possible. Our diagram calls for 
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50-100 FT. 

TO 
Y RECEIVER 

Fig. I- Long -Wire Antenna is simplest type and 
one of the best. Mount it as high as possible. 

a length of 50 to 100 feet. A fair length 
tends to make the long -wire non- direc- 
tional (a desirable trait) and height en- 
ables it to pick up low -angle radiation 
(which covers most short -wave DX) . 
Antennas should be at right angles to 
power lines. Use 12 or 14 gauge wire for 
the lead -in and insulate it well. It is a 
good idea to use stand -off insulators 
when bringing the lead -in down an out- 
side wall. 

Those who want to specialize in spe- 
cific frequencies may be interested in 
putting up a dipole (Fig. 2) , which usu- 
ally is cut roughly to a half wavelength 
of the desired frequency. Actually, "end 
effects" make dipoles slightly shorter 
than half -waves. The correct length can 
be figured from the formula in Fig. 2. 
Dipoles also do a fair job on quarter- 

468 468 
FREQUENCY(MCS1 

TO 
RECEIVER 

Fig. 2- Half -Wave Dipole Antenna is designed for 
specific frequency; formula gives exact length. 

wave signals but are inefficient on 
in- between bands. They are directional 
broadside to the wire. The two halves 
of a dipole are separated by an insulator 
and the lead -ins come away at right 
angles. Use TV twinlead or 75 -ohm co- 
axial cable. The twin leads are con- 
nected to the Al and A2 posts on the 
back of the receiver. 

The trap antenna (Fig. 3) is more 
complicated but covers several bands. It 
also is directional broadside to the wire. 
A trap, consisting of a capacitor and coil 
in parallel, presents a high impedance at 
its resonant frequency. The capacitor 
and coil values are determined by the 

Tanvarv_ 1962 

frequency desired. At the values we 
show, the traps are seen as a high im- 
pedance (resistance) by 19 -meter sig- 
nals and have the effect of isolating the 
inboard (A) sections of the antenna 
from the outboard sections (B) ... but 
only so far as 19 -meter signals are con- 
cerned. At other wavelengths the traps 
are a low impedance, in effect connect- 
ing the B sections to the A sections. 

On 19 meters our trap antenna serves 
as a half -wave dipole. On 60 meters the 
traps tune the antenna (lengthening it 
by adding the B sections) to approxi- 
mately 5 mc, where it acts as a quarter- 

I9M I9M 
e TRAP 18. is. TRAP 8 

SECT. SECT. SECT. SECT. 
B A A B 

TO 
RECEIVER 

Fig. 3 -Trap Antenna is complicated but covers 
several bands. Twinlead or coax is the lead -in. 

wave dipole. The antenna also becomes 
a half -wave dipole on 28 meters. 

In building a trap antenna, the sec- 
tions of wire should be joined by egg 
type strain insulators. The capacitor and 
coil are bridged across the insulators 
(keep the leads short) . A plastic cylin- 
der, plastic sheeting or a coat of coil 
dope weatherproofs the assembly. 

The trap's lead -in is the same as for a 
regular dipole. 

Still more complicated arrays can be 
constructed with additional traps and 
lengths of wire. Rigs with four sets of 
traps are relatively common ... as trap 
antennas go. 

All antennas shown here are designed 
for outdoor use, although modified ver- 
sions could be used inside. 

What type of antenna you choose 
should depend on your receiver's tuning 
range, the number of bands that interest 
you and the space available. -0- 

2 6 Ppi 

4P 

Fig. 4-19 -Meter Trap for antenna above uses a 
4- microbenry coll. 26- micromicrofarad capacitor. 
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LISTENER 
Notes for the short -wave listener and DXer 

BEHIND THE NEWS ... Not long ago 
I launched a little personal project 

which turned out to be interesting and 
informative as well. I chose a hot news 
story of the day, clipped it out of the 
local papers and then started listening to 
international short -wave newscasts to 

1 

, 
,3?h. 71111/1111E 

RADIODIFFUSION 
T É L É V I S I O N 

F R A N Ç A I S E 

RÉPUBLIQUE DUR3FONGO B. P. 198 

Radio Brazzaville, in "other' Congo (formerly 
French) sends out attractive two-color QSL card. 

see how stations of various political per- 
suasions handled the same item. The re- 
sult was a behind - the -scenes look at 
news reporting as practiced today by 
international broadcasters. 

Any Short -Wave Listener or DXer 
with fair equipment and patience could 
duplicate or better my project, and 

48 

0 0 o 
By C. M. Stanbury IY 

make for himself an interesting little 
hobby with some point to it. One of the 
ways to kill your interest in SWLing in 
a hurry is to practice aimless listening. 
A project like this gives you a goal. 

I started with a news story out of Ka- 
tanga, the (Belgian) Congo's restless 
province, in which the government 
threatened to seek Communist aid. Ka- 
tanga's station (11875 kc) merely said 
the idea was being considered. 

Along came Radio Brazzaville (see 
QSL card) , in the "other" (French) 
Congo, which is an affiliate of Radiodif- 
fusion Francaise. Brazzaville gave big 
play to this seeming leftist leaning 
of Katanga, presumably because of 
France's troubles with rightists in Al- 
geria. 

Next, in stepped Radio South Africa, 
a neo- fascist crew who had been sup- 
porting Katanga's government. R. South 
Africa had little to say on Katanga's 
threat because the whole thing embar- 
rassed them. They had played up Ka- 
tanga as extremely anti -Communist. 

Lastly, Radio Leopoldville, represent- 
ing the central government of the 
Congo, ridiculed the whole idea. Ka- 
tanga was in revolt against them at the 
time. 

This news -slanting picture was fairly 
easy to put together because the story 
was important and the stations come in 
strong here. Also, background material 
on the item was easily had. 

If you decide to do a little SW news 
sleuthing, be sure to pick a subject that 
interests you (fascist leanings, the 
shading of the Reds in Moscow and 
Peking and Havana, etc.) and then con- 
centrate on the stations likely to give 
you what you want. Keep complete 
notes on what you hear (date, time, fre- 
quency, station and what is said) and 

[Continued on page 116] 
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how to use 

RADIO 

PROPAGATION 

REPORTS 
By Paul Daniels 

IF YOU'RE a short -wave listener, this experience no doubt is 
familiar: you flip on your set and turn to some familiar sta- 

tion, such as the BBC at 15.375 mc, and wait for the signal to 
come booming in. But those British chaps never show up. All you 
get is some noise. Pretty soon you tune around and find the 
BBC's dial -mates also missing. The band is dead. Hams run into 

such DX blackouts regularly, of 
course. They're all familiar with the 

times when 6 meters or 10 meters 
won't get to the edge of town. 

What goes wrong, and what 
can you do about it 

In the simplest terms, DX 
blackouts are caused by un- 
favorable concttions in the 
atmosphere and iono- 

sphere. in which sun- 
spot activity plays 
an important role. 
There isn't any - 

çjc atiOn thing you can do 
pagti fi` to change the 

situation. But 
what you can do 
to keep yourself 
in toe DX busi- 
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NBS antenna sounds ionosphere with elements 
of different polarizations, horizontal and vertical. 

ness is to know when to expect such 
blackouts and where to look for open 
bands when your favorite ones close 
down. 

You might have been somewhat pre- 
pared for the blackout situation we de- 
scribed in our opening if you happened 
to see a little squib in your local paper 
to the effect that the Department of 
Commerce (or National Bureau of 
Standards) predicted poor short -wave 
communications for that time. But if 
you flipped to other bands you probably 
would find the story not completely ac- 
curate because Cairo might be coming 
in fine on 11 mc, or even the BBC on 
12 mc. 

If you're a ham or a serious SWLer, 

,n 

you've probably heard of the Basic 
Radio Propagation Predictions issued 
by the National Bureau of Standards. 
It is only with these predictions in hand 
that you can know what to expect on 
the various DX bands at given times 
and where to turn when you run into 
blacked -out bands. The predictions are 
printed in the form of small bulletins 
and each one covers a calendar month. 
The most important information they 
offer is a maximum usable frequency 
(muf) for any given DX path (London 
to New York, Moscow to Los Angeles, 
etc.) for any hour of the day during the 
period they cover. 

A maximum usable frequency is just 
that -a frequency given in megacycles. 
If for a certain DX path, say New York - 
Paris, the muf is 21.6 mc, it means trans- 
missions much above (or below) that 
frequency won't get through. If you 
happen to be looking for the Paris Vous 
Parle people, you're in luck because one 
of the frequencies they use is 21.62 mc. 
But don't bother looking for them at 
15.245 mc, another of their frequencies, 
because you aren't likely to find them 
there. Hams, knowing the area they 

Part of propagation prediction chart. Numbers on 
wavy lines are frequencies. given in megacycles. 
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wish to work and the muf for the path, 
can quickly determine which band they 
must be on when they put out a CQ call. 

To fully understand the importance of 
the NBS propagation predictions, we 
might backtrack a bit and review propa- 
gation itself. 

For transmission of radio signals on 
the broadcast band or below, we depend 
on a direct groundwave, but when we 
move to higher frequencies we employ 
a skywave, which means the signal 
bounces off the ionized gases found from 
40 to 350 miles up that we call the iono- 
sphere. A short -wave signal that "takes 
off" here may come to earth hundreds 
of miles away. The reflective ionosphere 
is not one layer but consists of three or 
four layers into which ions and elec- 
trons group. These layers are labeled 
D, E, Fl and F2 in the order of their dis- 
tance from the earth's surface. Through 
the night the Fl and F2 layers combine 
into the general F layer. In addition, 
there are clouds of ions and free elec- 
trons that simply float about at the same 
general altitude as the E level and are 
called sporadic E layers. The most im- 
portant parts of the ionosphere for long 

NBS issues monthly forecasts (left). Other booklet 
tells how to use them; it is priced at 30 cents. 

distance communications are the E and 
F layers. 

The ionosphere is most important to 
radio communications in the 3- to 30- 
megacycle range. This covers most of 
the amateur and short -wave broadcast 
bands, as well as many military and 

[Continued on page 111] 

World is divided into lettered zones for predictions. Different charts are 
used in each. Chart at left is for zone W, which includes U. S. (see text). 
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EQUIPMENT ROUNDUP 
WVL 

ti 

111 Knight -Kit Ocean Hopper is a low -cost regenera- 
tive receiver with coverage from 165 kc to 35 mc. Plug - 
in coils provide band switching. The receiver kit sells 
for $16.95 and the package of 5 coils costs $2.49. Head- 
phones also extra. Allied Radio, Chicago 80, III. 

© Space Spanner by Knight -Kit features a 2 -posi- 
tion band switch to select the broadcast band or short 
wave (6.5 to 17 mc coverage). Regenerative circuit has 
a built -in loudspeaker with optional headphone lis- 
tening. Kit is $19.95. Allied Radio, Chicago 80, III. 

© Knight -Kit DXer is a transistorized "portable" 
powered by 4 pentite cells. Covers BC band and SW 
from 7.5 to 17.5 mc. Circuit has 3 transistors. Comes 
with 25 -ft. antenna, the headphones are extra. Kit is 
priced at $19.95. Allied Radio, Chicago 80, III. 

0 Lafayette's Explor -Air is a regenerative receiver 
covering from the BC band to 30 mc in 4 bands 
switched on the front panel. The set has a built -in 
speaker and headphone jack. Price for the kit is $21.95 
plus $2.75 cabinet. Lafayette Radio, Jamaica 33, N. Y. 

© Largest number of features among Knight -Kit's 
regen receivers are found in the Span Master, which 
has a built -in speaker, headphone jack, both coarse 
and fine regen controls. Covers BC band through 30 
mc in 4 bands. $29.95. Allied Radio, Chicago 80, III. 

1131 Heathkit AR -3, a 5 -tube superhet, is still availa- 
ble but is to be dropped in favor of GR -91 (see our 
preview in this issue). AR -3 covers 550 kc to 30 mc, has 
speaker, bandspread, noise limiter. Price is $29.95 for 
kit; cabinet $4.95. Heath Co., Benton Harbor, Mich. 

Electronics Illustrated 
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EQUIPMENT ROUNDUP - 

UPhilmore's CR -SAC is a superhet kit with S- meter, 
banaspread tuning and coverage from BC band to 30 

mc. (See our kit report in this issue.) Philmore sells 
the CR -SAC kit for $39.95. Metal cabinet costs $7.95 
extra. Philmore Mfg. Co., Richmond Hill 18, N. Y. 

Heathkit's new GR -91 (see preview in this issue) 
is a 4 -tube (plus rectifier) superhet with illuminated 
tuning meter, noise limiter, built -in speaker. Printed 
circuit construction. Covers 500 kc to 30 mc. Price is 

$39.95. Heath Co., Benton Harbor, Mich. 

Realistic -9 is a transistor portable covering BC, 
long -wave and SW bands (6 to 18 mc). Powered by one 
9 -volt battery. Has 281/2 -inch telescoping whip an- 
tenna, provision for external speaker. Earphone in- 
cluded in price of $44.88. Radio Shack, Boston 17, Mass. 

4 

10 

\t1.) J 
Brand -new Hallicrafters receiver is Sky Buddy 

II, covering BC band plus 2 -5.5 and 6 -16 mc SW bands. 
Three tubes plus diode, built -in speaker. Front panel 
has code (BFO) and headphone switches. Kit is $39.95; 
wired model $49.95. Hallicrafters Co., Chicago 24, III. 

mConquest, small 7- transistor portable by Bul- 
ova, covers BC band plus 4 to 12 mc on short wave. 
Powered by 2 penlite cells. Whip antenna; earphone 
and jack for external speaker. Price is $49.95; deluxe 
model, $59.95. Bulova Watch Co., Flushing 70, N. Y. 

The National NC -60, a popular SWL rig, covers 
540 kc to 31 mc in 4 switched bands. Five -tube circuit 
has built -in speaker, front -panel headphone jack and 
CWO on -off switch, bandspread tuning. The price is 

$S9.95. National Radio, Melrose 76, Mass. 

Knight -Kit R -55 is a superhet covering every- 
thing from the BC band to 36 mc and in addition the 
6 -meter ham band (50 -54 mc). Main and bandspread 
tuning and provision for crystal calibrator. Kit is 

567.50, calibrator $10.95. Allied Radio, Chicago 80, Ill. 

January, 1962 
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Knight -Kit R -100 is a professional -quality re- 
ceiver kit used by many amateurs (see kit report in 
this issue). R -100 covers 540 kc to 30 mc in 4 bands, 
has special bandspread on 80 to 10 meter ham bands, 
12 front -panel controls. Basic kit $99.95; speaker kit 
$9.75; S -meter kit $12.95. Allied Radio, Chicago 80, III. 

® HE -30 by Lafayette is factory -wired superhet 
covering 550 kc to 30 mc in 4 bands. Built -in Q- multi- 
plier, electrical bandspread, edgewise S- meter, noise 
limiter. Kit is $99.95; speaker (HE -II) is $7.95. Lafa- 
yette Radio, Jamaica 33, N. Y. 

ElArvin 9598 is a 7- transistor portable that covers 
long wave, BC band and SW from 2.1 to 6 mc in 3 
switched bands. Telescoping whip antenna. List price 
of the set is $100. Arvin Industries, Columbus, Ind. 

20 
Ten transistors, 6 diodes are featured in GC -I, 

a portable, general coverage receiver by Heathkit. 
Five bands tune from 550 kc to 32 mc; 54 -in. built -in 
whip; powered by 8 C cells or I17 -v power supply that 
costs $9.95 extra. Mohican kit is $109.95, wired version 
is $193.50. Heath Co., Benton Harbor, Mich. 

54 

CIThe famed Hallicrafters S -38 has given way to 
the new S -120, shown here. Hallicrafters' new rig covers 
the BC band up to 30 mc, has speaker, ferrite antenna, 
adjustable whip. Four tubes plus rectifier. The list 
price is $69.95. Hallicrafters Co., Chicago 24, III. 

KT -200 by Lafayette is a 9 -tube superhet cover- 
ing 535 kc to 30 mc in 4 bands. Has built -in Q- multi- 
plier for sharp selectivity, electrical bandspread, 
edgewise S- meter, noise limiter. Set is $79.95 wired, 
$64.50 as kit (without speaker). Lafayette Radio, Ja- 
maica 33, N. Y. 

113 Seven tubes and rectifier are in Hallicrafters 
S -107. Covers BC band plus 2.5 to 31 mc and 48 to 
54.5 mc (the 6 -meter ham band). Phono input is pro- 
vided. Features include electrical bandspread and 
noise limiter. $94.95. Hallicrafters Co., Chicago 24, III. 
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EQUIPMENT ROUNDUP 
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Philco T -9 Trans -World portable is all- transis- 

torized unit that covers the BC band plus short wave 
to 18.2 mc. Powered by 6 D cells. Telescoping whip an- 
tenna. Time -zone map comes in lid, along with a lis- 
tener's log book. $230. Philco, Philadelphia 34, Pa. 

Zenith Royal 1000 Trans -Oceanic is 9- transistor 
portable that uses 9 size D cells. Covers BC band and 
6 SW bands to 22.4 mc. It has ferrite and whip an- 
tennas, time -zone scale and logging chart, electrical 
bandspread. Retail price is $250. Zenith Corp., Chi- 
cago 39, III. 

® Hammarlund HQ -145X receiver has provision 
for crystal control on a single channel. The II -tube 
superhet covers 540 kc to 30 mc in 4 bands, has dual 
conversion on 10 through 30 mc. Price with clock but 
without crystal is $279. Hammarlund Mfg. Co., New 
York I, N. Y. 

January, 1962 

® Columbia's table -top model 625 is an AM -FM 
set which has an extra short -wave band covering 6 to 
18 mc. Magic -eye tuning aid at upper right. The 

8 -tuber has a price of $119.95.. Columbia Phonographs, 
New York 22, N. Y. 

® RCA's Strato -World 9- transistor portable op- 
erates on 9 size D cells. It covers the BC band plus 6 

SW bands extending to 18.2 mc. Omnidirectional whip 
antenna telescopes to 48 inches. World map in lid 
gives global time zones. RCA, New York 20, N. Y. 

® National's NC -190 is a double -conversion re- 
ceiver covering 540 kc to 30 mc in 5 ranges. Has 
S -meter and bandspread, selectivity, antenna tuning 
controls on front panel. SSB /CW Automatic Gain Con- 
trol. $219.95 plus $19.95 speaker. National Radio, Mel- 
rose 76, Mass. 
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® Marine band is covered by Gonset 3163 con- 
verter, made for use in car. It requires 12 volts, plays 
through AM radio, brings in ship -to -ship, ship -to- shore, 
Coast Guard, etc. between 1.6 and 3 mc. Has antenna 
tuner. Price is $29.50. Gonset Div., Burbank, Calif. 

Gonset Super 12, a converter that works 
through car's AM radio, covers 19 and 49 meter short- 
wave bands and the major ham bands. Requires 12 
volts; no internal connections to the automobile's ra- 
dio. The price of the unit is $69.50. Gonset Div., Bur- 
bank, Calif. 

CRYSTAL CALIBRATORS serve as frequency standards 
for SWLers. Most produce marker signals every 100 
kc on the dial, permitting the user to locate stations 
and band edges with great accuracy. Some operate on 
117 v., others take power from receiver. Most can fit 
inside receiver. 

Knight -Kit 100 -kc calibrator kit goes to 54 mc, 
requires 6.3 ,v. @ 0.15 amp and 150 -300 v. DC @ 3 -6 
ma. Kit is $10.95. Allied Radio, Chicago 80, III. 

30 
Johnson calibrator goes to 55 mc, has 6BH6 

tube, ceramic trimmer for zero beating of crystal to 
WWV. $17.95. E. F. Johnson Co., Waseca, Minn. 

,¡) 

® Bud FCC90B calibrator produces 100 -kc check 
points to 30 mc, operates on 117 v. AC, has 2 tubes. 
Price of unit is $20.48. Bud Radio, Cleveland 3, Ohio. 

National offers 3 crystal calibrators ranging in 
price from the XCU -300 (shown) at $23.95 to $34.95. 
All are 100 kc. National Radio, Melrose 76, Mass. 

to Hammarlund XC -100 calibrator employs a 
quartz crystal and 6826 pentode, provides 100 -kc sig- 
nals. $15.95. Hammarlund Mfg. Co., New York I, N. Y. 

International Crystal 100 -kc FO -IL calibrator 
has printed circuit board. It sells for $12.95 as kit, 
$15.95 wired. Intl. Crystal, Oklahoma City, Okla. 

56 Electronics Illustrated 
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EQUIPMENT ROUNDUP 

EaMastercrafters 24 -hour clock for the listening 
shack has a south polar map projection to indicate 
time anywhere in the world. Face is 8 inches in diame- 
ter; AC operation. Price is $8.47. A 12 -hour model of 
the clock is available. Mastercrafters, Chicago 12, III. 

® Recorded samples of what is fo be heard on 

short -wave bands is offered by Hallicrafters for 254. 

Features bits of plane, ship and ham transmissions, 
President Eisenhower's voice being transmitted from 
satellite. 45 rpm. Hallicrafters Co., Chicago 24, III. 

40 
A description of how short -wave signals be- 

have is contained in paperback book, Shortwave Prop- 
agation, by Stanley Leinwoll, as well as time chart in 

foreground. The book lies on a National NC -188 re- 
ceiver. $3.90. John F. Rider, Inc., New York 11, N. Y. 

January, 1962 

® Mosley SWL -7 dipole trap antenna kit is reso- 
nant on 7 bands (II, 13, 16, 19, 25, 31, 49 meters), 
measures 40 feet in length. Kit includes traps, wire, 
lead -in, insulators. $14.75. Model RD -5 is antenna kit 
for ham bands. Mosley Electronics, Bridgeton, Mo. 

Allied short -wave antenna kit includes bare 
copper wire, lead -in, ground wire, insulators, lightning 
arrester, clamp, etc. Deluxe kit price is $2.04. Standard 
kit costs $1.03. Allied Radio, Chicago 80, I1. 

mConsolidated SWL antenna kits include low - 

cost No. 507 (top), a 50- footer selling for $1.49, and 

No. 615, a 100- footer usable as dipole, double -dipole, 
inverted L, etc. It sells for $4.26, all hardware included. 
Consolidate Wire, Chicago 16, III. 
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Win 5100 in 
El's ELECTRICITY Contest 

WHAT is electricity? Your answer 
to that question may win you a cash 

prize of $100! Each month EI publishes 
the best answer received and pays the 
author $100. 

Our Electricity Contest is a continu- 
ing competition. If you don't win with 
your first answer, try again! Follow 
the rules at right. You can use any 
source material but your answer must 
be in your own words. Pay particular 
attention to the clarity of your answer 
(see winning entry below) . 

Entries for prize No. 5 must be re- 
ceived by January 2, 1962. 

58 

Rules: Entries will be judged on aptness of 
thought, clarity of expression and originality. 
Entries must be typewritten and double - 
spaced and may be no longer than two pages of 
81/2 x 11 -inch paper. Ideally, a definition should 
be short. Print your name and address on your 
envelope and the first page of your answer. 
One entry per envelope. El's Editors are the 
judges. Entries will not be acknowledged or 
returned. 

Prizes: $100 will be paid the writer of the 
best definition. One winning definition will be 
published in each issue of EI. In case of ties, 
duplicate prizes will be awarded. Other entries 
of merit also may be published and will be 
paid for at the rate of $10 each. 

Mail entries to: EI ' Elèctricity Con- 
test, 67 W. 44th St., New York 36, N. Y. 

WHAT IS ELECTRICITY? 

409 E. Main Street 
Blanchester, Ohio 

ELECTRICITY -- Electricity is the tension 

found between the electron and proton 

(two basic units of matter). When you 

separate an eleítron from an atom you are 

pulling on a sort of "atomic rubber bend" 

that immediately attempts to teturn to 

its normal, unstretched condition. This 

attractive force of the disengaged electron 

is what we call electricity. 

John Holland 
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4ET'S GO NATIONAL ... That's an 
expression you hear frequently 

nowadays in Citizens Band circles. It 
reflects a tide of sentiment felt all over 
the country. 

While the flood of CB licenses climbs 
toward 300,000, and not so slowly, 
people are beginning to realize that CB 
radio needs much more than just an in- 
formal club on the local level (although 
that, too, is important) . What CBers 
are agitating for is a national organiza- 
tion which reflects and acts upon the 
problems confronting them all. 

A wide divergence of views was ex- 
pressed to this reporter last July at a 
big CB Jamboree held at Fort Moun- 
tain, Ga. Although the roundup was 
sponsored by a local organization, the 
Tri -State Radio Club, it was billed as 
a national jamboree and very nearly 
was just that. Hundreds of CBers 
showed up, representing more than half 
the call areas of the country. 

While I was taking notes on what was 
being said and done on that Georgia 
mountain, two ideas were expressed 
more often than any others. The first 
dealt with the need for self -policing. 
Many operators are still smarting from 
the welter of FCC regulations that 
descended on the band last year. They 
feel the new restrictions probably were 
brought about by excesses and illegal 
operation (and I'd have to agree) , and 
that unless some concerted effort is 
made by CBers themselves to curb 
errant practices the service that is en- 
joyed and used by so many is going to 
by legislated right into a strait jacket. 

The other concept expressed by doz- 
ens of individuals, including many club 
officers, was the pressing need for gen- 
eral national agreement on setting aside 
certain channels for specific purposes - 
calling, travel, marine, etc. Anyone who 
goes on a cross -country jaunt with a 
mobile rig in his car, or who moves from 

January, 1962 

CB CORNER 
Citizens Band News and Comments 

by Len Buckwalter,1W5733 

T 
one area to another, is aware of the 
chaos on CB channels. If he wants to 
contact a local CBer about motels, for 
instance, he hasn't the slightest idea of 
which channel to use. 

Thus the movement toward a national 

CB Jamboree scene: Tri -State Club President 
Charles Agan (at mike) directs group doings. 

organization picks up steam, carrying 
the hopes of most operators that a strong 
and representative voice can turn the 
CB band into the efficient medium of 
communication it was intended to be. 

We'll have more on this score later 
but, meanwhile, we'd like to sound out 
more individuals and clubs on the "go- 
national" idea. Your comments are wel- 
come here. Just write to me in care 
of EI. 

-o- i 
Wanted: More Clubs ... The FCC, 

which once was known to oppose CB 
clubs, has now reversed its stand and 
encourages the formation of local Citi- 
zens Band organizations (as long as they 
are more concerned with business than 

[Continued on page 115] 
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by Larry Klein 

KITS, KITS, KITS 

WHEN I first became interested in 
electronics World War II was near 

and defense shortages were being felt 
by electronic hobbyists like myself. 
We were like the family that was too 
poor to afford garbage -we didn't even 
have a junk box to raid. In those days 
aluminum chassis were what airplanes 
had and resistors were something you 
made out of the innards of lead pencils 
or filed to size from old cannibalized car- 
bon jobs. 

During the war, I spent after -school 
hours in a radio repair shop learning 
how to make a 6J5 serve as a 35Z5 (AC/ 
DC tubes were scarcer than hen's 
teeth) , how to recone speakers, and 
even rewind defective IF transformers. 

At the end of the war a flood of sur- 
plus appeared and the ads in the elec- 
tronics magazines reflected the deluge 
of "dumped" electronic equipment. 
Some EI readers may have noticed a 
small item in a November 1947 maga- 
zine to the effect that the Heath Com- 
pany (who previously had specialized 
in surplus only) was offering a 5 -inch 

oscilloscope kit for $39.50. From that 
little acorn ... etc. I, for one, had always 
wanted a scope (those dancing green 
lines fascinated me) and I sent off for 
the kit. I was in the Signal Corps at the 
time and built the scope during several 
evenings in the barracks (while my 
buddies were out raising hell) which 
shows the kind of electronic nut I was, 
and probably still am. 

Electronics and Heath have come a 
long way since a single 6SJ7 tube 
served as the complete vertical ampli- 
fier section of their scope. And to Heath 
goes much of the credit for starting the 
post -war trend to kits. 

Heath however, was not the first to 
produce electronic kits. About 1929 the 
Pilot Radio Corporation (which is still 
producing fine hi -fi equipment -al- 
though not in kit form) marketed a 
four -tube, plug -in coil short -wave re- 
ceiver kit dubbed the Super Wasp. This 
was before my time, but according to 
EI's Bob Hertzberg, over 100,000 of 
these reflex jobs were sold at $29.95. 

Kit production tended to be some- 
what sporadic after that, with 
a manufacturer here and 
there marketing an AC /DC 
radio or a reflexed short- 
wave receiver in build -it- 
yourself form. One of the 
first kits I tackled was pro- 
duced by Meissner. To the 
best of my recollection, it had 
a 6J5 reflex detector and a 
25Z5 rectifier. A set of plug - 
in coils covered a wide range 
of frequencies. 

[Continued on page 119] 

HEATH 5" OSCILLOSCOPE 
Complete kit to build a beautiful 5" scope, 
cabinet, chassis and panel punched, formed and 
lettered. Every part supplied, including tubes 
with 5BP1, cased power transformer, oil con- 
denser. Frequency compensated amplifier, 15 to 
30M cy. sweep, all controls, blueprint and in- 
structions. This kit makes an ex- it39.50 cellent training course. Complete. 7 J 

. .",,, ,W MS 

1 

The first Heath Kit ad -Nov. 1947. 

Electronics Illustrated 
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RCA training at home can be the 
smartest investment you ever made 

Look what 

you get in 

the Course in 

Radio and 

Electronic 

Fundamentals 

Containing all the basic 
principles of radio and 
electronics in easy- to -un- 
derstand form. 

15 KITS 
to build a Multimeter, 
AM Receiver and Sig- 

nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 

the lessons and to help 
you develop technical 
skills. Each kit is fun to 

put together! 

4 EXPERIMENT 
LESSONS 

Each containing absorb- 
ing. practical experiments 
bound together in 20 
books. 

SERVICE é PRACTICES 

1111110511 

tl:wlNtStlü 

. 

Fu of practical, time sav- 
ing and money -saving serv- 
icing tips, bound into 20 
books. 

PLUS ALL THIS AT NO EXTRA COST- 

MULTIMETER 
A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
4'," meter with 50 micro - 
amp meter movement. 
20,000 ohms- per -volt sen- 
sitivity d-c. 6.667 a -c. 

AM RECEIVER 
Have the satisfaction of 
building your own radio 
receiver with this high - 
quality 6-tube superhetero- 
dyne set. Big 5" speaker. 
fine tone' \ 

LET RCA TRAIN YOU AT HOME 
RCA Institutes, one of the leading technical 
institutes in the United States devoted 
exclusively to electronics, offers you the fin- 

` est training -at -home. The very name "RCA" 
means dependability, integrity, and scien- 
tific advance. Practical work with your very 
first basic lesson. You build and keep prime 
quality equipment. Pay as you learn. No 
installment payments necessary. You pay for 
your next study group only when you order 
it. And remember, in electronics the more 
you know the higher you go. Licensed by the 
University of the State of New York. 

January, 1962 

SIGNAL 
GENERATOR 

A "must" for aligning and 
trouble -shooting receivers. 
Build it for your own use. 
170 KC to 50 MC funda- 
mental frequencies for all 
radio and TV work. 

Resident school courses in Los Angeles and 
New York City offer college -level training 
in the field of electronics. Classes begin four 
times each year. Free Placement Service. 

SEND POSTCARD FOR FREE 

ILLUSTRATED BOOK TODAY! 

Check Home Study or Resident School Box 

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA, 

350 WEST 4TH ST., NEW YORK 14, N. Y. 610 S. MAIN ST., LOS ANGELES 14, CALIF. 

®The Most Trusted Name in Electronics 
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CBers- modernize your rig with... 
PUSH-TO -TALK 
SWITCHING 
By Herb Friedman, 2W6045 

MANY a mobile Citizens Band trans- 
ceiver which otherwise does a fine 

job is traded in because it lacks push -to- 
talk (PTT) switching. The constant 
stretching across the car seat or down to 
the floorboard to work the transmit 
switch is not only annoying, it can lead 
to a serious accident. 

For a few dollars and a couple of 
hours' work, you can modernize your 
mobile transceiver with a simple PTT 

' setup -which is also worth installing in 
your base station. 

Installation of PTT is generally not 
difficult. Fig. 1 illustrates a typical 
4 -pole, double -throw transmit -receive 
(T -R) switch. All you need do is replace 

the manual T -R switch with a 4PDT 
relay (RY1) and half the battle is won. 
In the unlikely event your transceiver 
requires more switching than a 4PDT 
relay provides, use the alternate 6PDT 
relay specified in the Parts List. 

The PTT conversion is designed so 
the relay works equally well whether 
the transceiver is powered by AC or 
DC. When the rig is used in a car 
or truck, DC filament voltage passes 
through diode D1 and energizes RY1. 
When the unit is AC- operated, the fila- 
ment AC is rectified by D1 and filtered 
by capacitor Cl. (If relay RY1 chat- 
ters or hums, double the value of Cl.) 

For mobile -only use, RY1 could be 
operated without the rectifier, but it 
would then be difficult to service and 
test the transceiver with an AC power 
source. With the circuit as shown, the 
transceiver can be shifted from home to 
car without difficulty. 

Even if you plan to install the PTT in 
an AC -only transceiver, do not use an 
AC relay. The push- button control wire 
runs through the microphone cable and 
severe hum will result from the AC 
field. 

Electronics Illustrated 
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TB RB WB 

1 

TO G D 

R 

RD 

WD 
CI 

T 

TO UNGROUN 
SIDE OF .a- 
FILAMENT 

0 PTT SWITCH` 
ON MICROPHONE 

Sot 

TO NORMAL MIC. 
CONNECTION POINT 1' 

Relay rectifier diode DI connects to filament 
tins at nearest tube socket. Mount it rigidly 
wf :h an insulated terminal lug. If desired, lo 
in operation of RYI may be achieved by 
switch connected to the wires at SOI marked 

TUBE FILAMENTS 

RY1 
DI 

PTT 

17 
SW I 

6.3VAC 12V 

SW1 SHOWN IN 6.3VAC POSITION 

Units whose filament strings operate on 6 -volt 
AC on line operation and 12 -volt DC on mobile 
are wired as above. SW1 represents connec- 
tions made by power plug. fix is equal to sum of 
Dl's forward resistance and relay RY1's coiL 

PARTS LIST 

RYI -4PDT relay -Potter and Brumfield GA17D -6DC (fo 
6 volt operation) or GA17D -12DC (for 12 volt operation 

Alternate 6PDT Relay 
Guardian, Universal 200" series, available from Alli 

Radio and elsewhere. 6 or 12 volt coil plus 4PDT 
tacts plus switch part set. 

CI -160 mf. /15 VDC (for 6 volt operation) 
160 mf. /25 VDC (for 12 volt operation) 

DI- Silicon rectifier rated 300 ma. or higher. 
11-4 -prong socket (Amphenol 78 -S45) 
PLI-4 -prong plug to match above (Amphenol 91 -MPM 

January, 1962 

The first step is to identify the T -R 
switch wiring. Check out the wires 
in sets of three -labeling them W (iper) 
A, T (alkk) A, R (cvr) A; WB, TB, 
RB, etc. A close look at the switch 
contacts while you operate it will show 
you what terminals make contact in 
each position. Make plenty of notes and 
sketches before unsoldering any wires. 

Mount RY1 on some convenient spot - 

under or on the chassis as close as pos- 
sible to the T -R switch. Then unsolder 
the T -R switch wires in sets of three and 
connect them to the equivalent termi- 
nals on RY1. Shielded cable should be 
used for any audio lead over an inch 
long. Ground one end of the shield. 

If the CB unit is to be employed in a 
car or truck, D1 must be polarized ac- 
cording to the battery grounding sys- 
tem. If your car has a negative battery 
ground, connect Dl's negative lead to 
the filament supply. If the car has a 
positive ground, connect Dl's Cathode 
(positive end marked with "+" or a 
band) to the filament supply and re- 
verse the polarity of Cl to match. 

A four -conductor system is used for 
the microphone and switching circuit. A 
shielded wire serves as the mike leads 
and two additional wires for the PTT 
switch. Do not use a three -wire system 
with a common ground for the mike and 
switch circuits, for hum and distortion 
due to RF pickup can result. 

The microphone jack of your trans- 
ceiver must be replaced with a four -pin 
socket wired as shown. 

For added convenience when testing 
your equipment, the original T -R switch 
can be connected as a holding switch. 
Connect two terminals from the T -R 
switch across the relay switching termi- 
nals (marked X in the schematic) so the 
relay closes when the T -R switch is in 
transmit position. 

To finish the project, you can either 
add a PTT switch to your microphone 
(one of the new fancy doorbell push- 
buttons will do) or you can purchase a 
microphone with a PTT switch. If you 
purchase a microphone, make certain it 
has a dynamic or ceramic element such 
as the Sonotone unit shown. An auto 
cooking in the sun can develop an inside 
temperature high enough to destroy a 
crystal element. --$- 
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PECIA 
By Herb Friedman, W2ZLF 

The "band between" comes alive on an AM -FM receiver 
covering frequencies the SWL rigs can't reach 

rrUCKED BETWEEN the 6 and 10 meter amateur bands is a. 
relatively unexplored area containing some of the most inter -`' 

estingDX listening available. Here you can ride along in a police car 
on an emergency call, eavesdrop on government agencies, listen in 
on mobile telephone calls and hear all kinds of chatter between 
service trucks and home offices. This is the Public Service Band, 
extending from 29.7 to 50 mc. 

Because of its location, the PSB has been called the "in- between" 
band (see D ,,,ing IN BETWEEN, April '61 EI) . The band's rela- 
tively unexplored state is due to the inability of most short -wave 
receivers to tune above 30 mc. Using EI's 30 -50 Special, short -wave 
listeners can open up a whole new territory for themselves. Besides 
the stations mentioned above, on the,PSB you can find fire depart- 
ments, county sheriffs, telephone paging, intra -lot chatter of the 
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movie -makers, intra- airport communi- 
cations and dozens of other types of 
transmissions. 

Basically an FM receiver, one side 
of the 30 -50's ratio detector is opened up 
to make AM reception possible. Al- 
though designed for headphone listen- 
ing, you can feed 30 -50's output into any 
small amplifier to drive a speaker. 

To simplify construction and avoid 
layout problems, a printed -circuit board 
is used. For those who don't want to 
etch their own, EI has arranged to have 
boards made available at minimum cost. 
The PC board, while not pre -drilled, 
comes with component layout and drill- 
ing instructions and is gold -plated for 
easy soldering. See Parts List for ad- 
dress of supplier. 

If you would like to make your own 
PC board, a full -size template will be 
sent free if you send a stamped, self - 
addressed envelope to Electronics Illus- 
trated, Template, Dept. 67 West 44 
Street, N. Y. C. 36, N. Y. 

Prepare the PC board by drilling the 
component mounting holes as indicated 
on the board template. Before drilling 
the holes, check their location on the 
board against the specific components 
you are using to insure proper spacing. 
Note that all components are mounted 
on the board on the side opposite the 
printed wiring. 

Detail of the oscillator coil's windings and con- 
nections. Observe the winding precautions in text. 

TOR ,C28 
(C3 8 END) 

Standard 7- and 9 -pin shielded tube 
sockets are modified for PC use. Bend 
the socket lugs flat and solder a half - 
inch bare lead to each one. Then pass 
the leads through the appropriate holes 
on the PC board. Holding the socket 
firmly against the board, solder the 
leads. 

Next, mount the three IF trans- 
formers, T1, T2 and T3. Orient the 
transformers on the board as shown, 
using the oval slot on top of the can 
and the color dot below as a guide. 
Solder the transformer mounting tabs 
to the board. Avoid excessive heat when 
soldering the transformer lugs. 

Mount tuning capacitor C3 to the 
board using star lockwashers between 
the screws and the board for good 
grounding. It may be necessary to ream 
the mounting holes slightly, but there's 
plenty of room in that part of the board. 
Solder in all other board components 
except C18 and C19 and the lead to TS1. 
Detector diodes, Dl and D2, are 
soldered last. Be sure to use a heat sink 
(such as an alligator clip) on the diode 
leads to prevent heat damage. 

The various coils have few turns on 
them because of the high frequencies 
involved. Coil L2 consists of eight turns 
of #22 enameled wìreclosewound on 
a 3A" dowel. The dowel is then removed 
and the coil is supported by its own 

Connections to C24 depends on brand. In any 
case, D3 should connect to highest capacity section. 

POWER SUPPLY 
BOTTOM VIEW 
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C6-- 

C4- 

[0+1 

SCALE IN INCHES 
0 I 2 3 4 5 6 7 

I 1 1 8 

PC board above is shown from the non -foil side 
for clarity of parts mounting. A professionally 
etched board or full -size template is available; 
see text and Parts List. Solder holes labeled "SS" 
take the lead soldered to the shield of the tube 
sockets. See p. 70 for closeup view of mounting 
technique. Holes marked with are the connection 
points for L3 and 4. Voltage checks at the plates 
and screen grids (if present) of the tubes should 
indicate about 100 v. DC 20 %. The plate of 
the 6C4 tube will probably read somewhat lower. 
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leads. Coil L3 -L4 is wound on a Cam- 
bridge form. Place one of the form's 
ring terminals about ais" from its top 
(adjustment end) and close wind on 12 

turns of #26 enameled wire (L3) . 

Solder the other end of the coil to the 
second ring terminal, pressing the ter- 
minal firmly against the coil to hold it 
in place. The feedback link (L4) is 
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Closeup of tube socket mounting. Note bent lugs 
and bare wire soldered to metal socket shield. 

five turns of #22 enameled wire, close - 
wound. Winding IA must be wound in 
the same direction as L3. The coil leads 
are connected as shown in the detail 
view. If Vl does not oscillate, reverse 
the connections to IA. 

Cut the chassis to fit the PC board 
and the power supply components. The 
cutout for the PC board is actually, 
%" smaller than the board to allow for 
overlap. 

Cut the panel and mount the panel 
components, taking particular care that 
the vernier drive is lined -up with C3's 
shaft. It may be necessary to file some 
metal either from the bottom of the 
vernier housing or the chassis to obtain 
clearance. To allow for the cabinet lip 
when mounting the panel to the chassis, 
place two washers on each mounting - 

screw between the panel and the chassis. 
Note that R13, Jl and TS1 all have a 
terminal grounded to the panel, which 
in turn is connected to the chassis. 

Wire the remaining panel -mounted 
components to the PC board using the 
shortest possible leads. One of S2's leads 
connects to the same PC area as diode 
D2, so be sure to use a heat sink on D2 
when soldering this lead. 

The antenna input lead from TS1 can 
be either coax cable (as shown) or twin - 
lead. If twinlead is used, the conductor 
nearest L3 serves as the ground lead. 

Oscillator coupling capacitor C6 is a 

1%\ 

Completed receiver. Printed circuit board is in- 
stalled foil side down; components are on bare side. 

"gimmick." Solder one end of each of 
two insulated PA" leads to the PC 
board. Twist the two leads together 
tightly (two twists) , making sure the 
bare wires do not touch. 

For IF alignment, set C3's plates to 
full mesh and switch S2 to FM (closed) . 

Connect an RF signal generator set to 
10.7 me to V3, pin 1. Use a 20 mmf 
capacitor in series with the generator's 
"hot" lead. Connect a VTVM (set for 
about five volts DC or higher) positive 
probe to + side of C17. Adjust the bot- 
tom slug of T3 for maximum meter 
reading. Move the generator's output 
lead to V2, pin 1. Adjust both slugs of 
T2 for maximum reading. Next, con- 
nect the generator to V1, pin 7 and ad- 
just both slugs of Tl. Readjust T2 and 
the bottom slug of T3. As the alignment 
is performed, reduce the generator out- 
put, maintaining a reading on the 
VTVM of two to three volts. Leave the 
generator connected to Vl. Detach the 

[Continued on page 116] 

30 -SO MC GUIDE 

Use Frequency (awl 
Industrial 30 -32 
and Transport 30.66 -30.82 

Public Safety 31.98 -33.1 
Government 34-35 
Fublic Safety 37.02 -37.42 
Government 38 -39 
Public Safety 39.02 -39.98 

42-43 
Land Transport 43.22 -44.6 
Government 46.6 -47 
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Soup Up Your SWL Rig 
By Len Buckwalter, K10DH 

January, 1962 

Transistorized adaptor 

adds professional features 

THE Short -Wave Listener who finds himself hara ;sed by the 
limited performance of a low -cost receiver can take heart in 

EI's transistorized Soup -Up package. By adding the unit to his 
present rig, the SWLer can realize some big -set features at a 
fraction of the cost of a new receiver. 

Our Soup -Up rig actually is a combination of four independent 
circuits housed in a single cabinet. You can build all four or 
only the ones you desire. Should you wish to restore your re- 
ceiver to its normal operation, you can do so in an instant because 
only four wires connect the SU rig to the main receiver. 

Although we picture the unit in operation with an aging Halli- 
crafters S -38B receiver, it can work its wonders on any inex- 
pensive short -wave set. 

RF Amplifier. Virtually all SW sets in the under.--$100 class 
lack a radio -frequency amplifier stage and, therefore, lose sensi- 
tivity in the higher frequency ranges. The SU unit compensates 
for this deficiency with a one -transistor amplifier designed to 
boost gain between 13.5 and 30 me (band 4 on most sets) . In- 
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RF AMP 
CIA 

L1 L2 

( C3 

r 
( 

!CRYSTAL 
CALIB. 

( 

L 

.02MF 

C2 

R2 
47K SI 

C1B 

C4 
_L02MF B1 

+9V 1 

ri R4 

C5 
1K 

02MF 

r 

- +9 

--° --------J 
C6 

.02MF 
TS' 

EXT. ` GNO ANT 
ANT. R'^ 

C9 
500 
MMF 

TO TS1 
(EXT. 
ANT.) 

PARTS LIST 

Resistors: V2 watt, 20% 
RI -3,300 ohms R4,R7 -1,000 ohms 
R2- 47,000 ohms R5-I meqohm 
R3-330 ohms R6-100 ohms 
R8.R9 -2,000 ohms 
RIO -10,000 ohm potentiometer 
RI 1-2.000 ohm potentiometer 
RI2- 200,000 ohms 
R13 -270 ohms R14- 22,000 ohms 
Capacitors: 400 -VDC or higher unless otherwise 

noted 
CIA /CIB -2 -gang TRF -type variable, approx. 360 

mmf each gang 
C2- single gang variable, approx. 2 -14 mmf 
C3,C4,C5,C6,C12,C13 -.02 mf disc 
C7 -7-45 mmf (approx.) trimmer 
C8-360 -mmf disc C9--500-mmf disc 
CIO -.I -mf paper CI I- .002 -mf disc 

The 

S METER 
02 03 

2N107 2N170 ZERO 

AVC B- AF AF 
IN OUT 

- -J 

r 

NOISE 
LIMITER 

01 

SCIO 
T.1MF 

Ri4 
22K 

D2 
C11 

83 J. B4 .002MF 
1.5V _ 1.5V + 

S5 

DI,D2 -1N34A diode 
QI -2N370 transistor Q3 -2N170 transistor 
Q2 -2N107 transistor Q4- -CK768 transistor 
BI -9, 131/2 v. battery (Burgess XX9 or equiv.) 
B2 -9 -volt battery (Burgess P6 or equiv.) 
B3,84 -1.5 -volt penlite cell (Burgess Type N or 
equiv.) 
MI -S -Meter (Olson Electronics ME -40 or equiv.) Xt1- 100-kc crystal 
SI -DPDT slide switch S4 -DPST slide switch 
52,53 -SPST slide switch S5 -DPST toggle switch 
LI,L2 -Coil, 7 turns, %" dia., 8 turns /inch, tapped 

as shown (both may be cut from one B &W 3006 
coil) 

TSI -3 -screw terminal strip 
TS2-4 -screw terminal strip 
Misc.- Aluminum cabinet, 5 "x9"x6" (Premier PAC - 

596, or equiv.); perforated board; miniature 
alligator clip or Mueller RF test clip #88; 
solder lug; flea clips; knobs; etc. 

four independent functions of the SU unit are shown above. One or all may be built. 

eluded also is a means of tuning the 
antenna input for the best match. 

S- Meter. A signal- strength meter is 
excellent accessory for the SWLer who 
wants to boost this QSL -card collection. 
By reporting signal strength in S units, 
the DXed station gets a clear idea of 
how well their signal is reaching the 
listener's area, and is more likely to 
respond (QSL) . The meter is also an 
excellent tuning aid. 

Crystal Calibrator. Trying to pin- 

point a piece of DX with a receiver 
whose dial has only approximate cali- 
bration can give grey hairs to the most 
ardent DXer. A crystal calibrator 
answers the problem by placing highly 
accurate frequency reference signals on 
all bands. The 100 -kc crystal oscillator 
in the SU unit generates frequencies 
every 100 kc on the dial. The close (and 
accurate) spacing of the signals also 
overcomes the lack of frequency mark- 
ings on the bandspread tuning indicator. 
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AUD AUD B- AVC 
OUT IN 

ANT GND T. EX 
ANT. 

TO REC. 

Pictorial shows front panel as viewed from bottom, real. FDr clarity board has 
been removed from bottom of tuning capacitor Cl. Note groLnd lug to be held in 

place by board -mounting screw. Cov3r terminals on TS1 with tape to avoid shock. 
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Top view of completed adaptor before cabinet in- 
stallation. Note location of L2. Batteries are 
held in place with wires threaded through board. 

The calibrator itself has provision for 
zeroing -in to W W V. 

Noise Limiters. This is a simple ar- 
rangement of two diodes biased by 
penlite cells. When switched into the 
circuit, it clips the sharp pulses of 
ignition and other noise. ' The limiter 
can often make readable signals out of 
noisy hash. 

Construction 
The illustrations show parts place- 

ment and wiring, but here are some tips 
to ease the job: 

Tuning capacitor Cl is fastened to the 
front panel by the three tapped 6 -32 
screw holes in the frame of the capacitor 
around the shaft. If you don't have short 
screws for these holes, place several 
washers under the screw heads when at- 
taching to the front panel. Otherwise, 
the moving plates of the capacitor may 
strike the screws. 

The other three screw holes on the 
capacitor's underside are used to hold 
one side of the perforated board in 
place and be sure to put a solder lug 
under one of the screw heads as shown, 
to provide a ground return for the 
board -mounted components. 

The other end of the perforated board 
is fastened to the front panel by a small 

Chassis board as seen from bottom. Components 
are mounted and wired to flea clip terminals. Use a 
heat sink when soldering transistors and diodes. 

angle bracket. This can be any piece of 
scrap metal bent into an "L" shape with 
a screw hole drilled into each tab. 

Before mounting C2 on the front 
panel, find a position that will not ob- 
struct the travel of C2's plates. 

The two large batteries (B1 and B2) 
and 100 kc crystal (Xtal) are secured by 
running a length of bare wire around 
them, threading the ends through the 
board and twisting the wire. Penlite 
cells B3 and B4 are held in place by 
wires soldered directly to their termi- 
nals and by a touch of glue on the panel 
where the cells make physical contact. 

SW Receiver Connections 
Most 4- and 5 -tube sets are trans - 

formerless AC /DC types. Their chassis 
or B- return connects directly to one 
side of the AC line. To prevent shock 
hazard, it is important to observe the 
system of separate grounds between the 
SW receiver and SU unit. Check the 
illustrations and these points: 

RF Amplifier. The grounds in this 
circuit are connected directly to the 
metal cabinet of the SU unit, via the 
solder lug on the board. The RF output 
runs through a shielded cable to the 
receiver. There's no shock hazard since 
the antenna terminals of the SW set are 

Electronics Illustrated 
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lEI SOUP -UP UNIT 
SHIELDED CABLE 

SW RECEIVER! 

E O A 
X N N 
T D T 

TO REC 

T 

TO 
.ANTENNA 

005MF 
IAPPROX.I 

II 

BREAK 
HERE 

A 
V 
C 

A 
U 
D 

N 

A 
U 
D 

0 
U 
T 

ANTENNA 
TERMINALS 

REAR, 
VOLUME 
CONTROL 

x- 

AUDIO 
OUTPUT TUBE 

J 
DONT REMOVE 
OTHER WIREISI 

GRID RESISTOR, - 
USUALLY 470K 

Low capacity shielded cable connects output of SU 

unit to antenna terminals of receiver. Only four 
other wired connections are required for adaptor. 

not connected directly to its chassis. 
S- Meter. This circuit is driven by 

AVC, a negative voltage developed in 
the receiver that varies with signal 
strength. The ground return for this is 
designated B- and must be kept iso- 
lated from the metal cabinets of the unit 
and SW set. A handy B- point in the 
SW set is found on the volume control. 
With the three lugs in an upright posi- 
tion, the left one will be the B- point. 
This lug connects directly to one side of 
the AC line so exercise suitable precau- 
tions in insulation, etc. 

Crystal Calibrator. This unit picks 
up an antenna ground point within the 
SU unit. When the panel switch ener- 
gizes the calibrator, its output is auto- 
matically applied to the SW receiver's 
antenna input terminal. 

Noise Limiter. There are two ex- 
ternal connections for this circuit (it 
picks up the hot B- ground within the 
unit so take care) . As shown, the Audio 
In and Audio Out are routed from the 
grid of the SW receiver's audio output 
tube. 

Adjustment and Operation 
After the unit is wired and connected, 

the various sections are set up in this 
order: 

January, 1962 

S- Meter. With no signal being re- 
ceived, set zero control R10 for a meter 
reading of "O." Tune in a strong local 
broadcast station and adjust the reading 
to approximately 10 db over S9 with 
Calibration control R11. Notice that you 
will not be able to raise the meter to 
full scale with R11; only an extremely 
strong signal can do this. However, 
there is sufficient leeway for calibration 
purposes. The S -meter should never be 
left on when the SW receiver is set to 
CW or BFO. This injects a powerful 
signal that may damage the meter. 

Noise Limiter. This circuit is 
switched into operation any time that 
noise clipping is required. A slight 
lowering of audio output is normal dur- 
ing limiter operation. 

Crystal Calibrator. Initial adjust- 
ment should be done with the receiver 
tuned precisely to one of WWV's fre- 
quencies (2.5, 5, 10, 15 or 25 mc) . Ad- 
just L3's slug for maximum output as 
indicated by the S- meter. Tuning is 
quite broad and not critical. Then ad- 
just front panel trimmer C7 for zero 
beat; the tone lowers in pitch and disap- 
pears entirely. Don't confuse this with 
the tone transmitted by WWV which 
shuts off and permits calibration. 

[Continued on page 107] 
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Heuih 's 
New 
Receiver 
Kit 

$39.95,. the GR -91 makes a few tubes do 
a lot of work. Basically, four AC /DC 
types are used in a superheterodyne 
configuration. The power supply is not 
AC /DC, however, and this is important. 
An isolation transformer is used to 
feed both the series -connected filament 
string and a silicon rectifier, eliminating 
shock hazard to external ground. 

The departure from the standard 
broadcast superhet design starts right 
at the antenna, where a four -position 
band switch selects the antenna coil pro- 
viding the band coverage desired. An 
antenna trimmer (C10 -one of the 
front panel controls) adjusts the tuning 
circuit to an exact impedance match to 
your antenna for maximum signal gain. 

A 100 -ohm resistor (Rl) in series 
with the grid of the 12BE6 

mixer -converter tube 
serves as a parasitic sup- 
pressor. A bandspread ca- 
pacitor also shunts the 
main tuning capacitor and 
serves as an electrical ver- 
nier control. 

The oscillator section of 
the tube is standard except 

THE POPULAR Heath - 
kit AR -3 SWL receiver is now 

being replaced by a new Heathkit, the 
GR -91. Although the new kit was not 
available for test building before press 
time, EI presents a preview of the 
GR -91. 

Heathkit's new entry in the field pre- 
sents a striking design with a pleasing, 
functional appearance. First to be noted 
is an illuminated tuning meter above the 
main tuning knob. Its job is to indicate 
the relative signal strength of each sta- 
tion. Six other knobs grace the front 
panel. From the left they read audio 
gain, BFO control, AM- STBY -CW, 
band switch and ant. trimmer. The 
bandspread control is located logically 
beneath the tuning knob. The rear 
chassis sports a noise limiter on -off 
switch, headphone jack, antenna input 
(you have a choice of 300 or 75 ohms) 

and a Q- multiplier input jack. 
As might be expected from its price of 
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SWL KIT PREVIEW SWL KIT PREVIEW SWL KIT PREVIEW SWL KIT PREVIEW SWL KIT PREVIEW 

for the separate oscillator coil for each 
band. In common with almost all SWL 
and communications receivers, the 
GR -91 covers from 550 kc to 30 me in 
four bands. 

The IF stage is conventional and uses 
a 12BA6 tube (V2) . The signal strength 
meter responds to the plate current of 
V2, which is under direct control of the 
Automatic Volume Control (AVC) 
voltage developed by the carrier of the 
incoming signal. Therefore, the stronger 
the carrier, the greater the AVC volt- 
age, the lower the plate current of V2. 
The meter reflects this plate current in 
reverse -the lower the current, the 
higher the S -unit indication. 

A standard audio triode /double diode 
tube serves as detector, AVC, first 
audio and noise limiter. This last func- 
tion deserves discussion. When the noise 
limiter is switched on it connects one of 
the 12AV6's diodes to the grid of the 
5005 output tube. This diode clips the 
peaks of any sharp noise pulses getting 
through to the 5005. You can visualize 
the diode as connected from the grid of 
the 5005 to ground. The diode's cathode 
is the cathode of the 12AV6, which is 

connected to ground. This type of noise 
limiter is fairly effective in subduing 
atmospheric and similar types of inter- 
ference. 

The Beat Frequency Oscillator 
(BFO) control is a clever bit of cir- 
cuitry. Although not a new idea, it does 
its job effectively with minimum hard- 
ware. The control consists merely of a 
potentiometer connected from the sup- 
pressor grid of the 12BA6 IF tube to 
ground. In normal operation, the sup- 
pressor grid is always connected di- 
rectly to ground (its normal job is to 
reduce inter- electrode capacitance) . 

When the BFO pot is turned on, how- 
ever, it lifts the grid above ground and 
the 12BA6's reaction is to become re- 
generative, introducing a squeal or tone 
into the circuit. When you're tuning 
for CW or single- sideband signals, of 
course, that tone (or re- inserted car- 
rier) is just what you want. 

Summing up, the GR -91 appears to 
have many things going in its favor - 
price, a generous number of big -set fea- 
tures and an attractive design. It should 
be popular among Short -Wave Lis- 
teners. -- 
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Schematic of Heathkit's new GR-91 receiver shows four AC /DC type tubes used 
in a superhet configuration. Note isolation transformer (Ti) in power supply. 
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Philmore CR-5AC 

THE Philmore Model CR -5AC is a 
relatively inexpensive four -band, 

AC- operated superheterodyne receiver, 
available as an easy -to-build kit. Fre- 
quencies covered range through the 
broadcast band to 30 mc. The unit in- 
cludes a self -contained speaker and 
such necessary SWL features as a noise 
limiter, bandspread, BFO, S- meter, etc. 

Circuit Features 
When the receiver's RF gain control 

is rotated counter -clockwise from the 
full on position, the AVC line is shorted 
to ground and the receiver gain is manu- 
ally controlled. Without this defeat po- 
sition, weak signals would be lost. 

When the function switch is in the 
CW position, the BFO is activated. A 
reflex configuration is employed, where 
the first audio triode (6AV6) doubles in 
brass as an RF oscillator. The oscillator 
frequency is adjusted (by the BFO coil 
slug) to beat with the IF frequency, 
yielding an audio-frequency tone. 

The S -meter circuit in the Philmore 
is, in effect, a miniature vacuum -tube 
voltmeter which reads the AVC voltage. 
The triode section of the 6AZ8 triode - 
pentode tube serves as one leg of a 
bridge configuration; the dynamic re- 
sistance of this tube is controlled by the 

7$ 

Underchassis view of completed receiver shows 
the open, easy -to -build type of construction used. 

Electronics Illustrated 
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Coils are installed on a sub-chassis. Entire 
sub -assembly is then mounted by the bandswitch. 

AVC voltage applied to its grid. Any 
change in the AVC voltage is reflected 
in a change in the meter reading. Two 
S -meter controls are moved -one to 
balance the bridge (set to zero) and the 
other to adjust the sensitivity of the 
meter. The S -meter is connected so that 
it can provide signal indication with the 
AVC switch on or off. 

Kit Construction 
The kit was, in general, fairly easy 

to build, but a little caution is in order 
for the beginner. A few more pictorials 
would have been helpful. The wiring 
and mounting of the bandswitch and coil 
sub -assembly, for example, were ob- 
scure because of the absence of a spe- 
cific pictorial. 

This kit has a trick that deserves men- 
tion. Special standoffs are used to 
mount the set's speaker. But since the 
speaker mounting is one of the last 
steps, Philmore has the chassis so ar- 
ranged that the standoffs serve as props 
when you're working on the under- 
side of the chassis. Anyone who has 
struggled to prop up a chassis to get at 
the underchassis wiring knows what 
this means. 

Although some of the steps may cause 

January, 1962 

Chassis before being installed in the cabinet. 
Speaker at upper left is mounted on stand -offs. 

a bit of head -scratching, no serious 
problems will arise. The chassis is com- 
pact, but there is plenty of space to get 
around in. The point -to -point wiring is 
well described and there are fold -out 
pictorials of the chassis mounting and 
wiring. About seven hours of careful 
work will find you with a completed kit 
ready for alignment. 

Alignment, Performance 
Careful alignment is a must if you 

want to realize the good performance 
this unit is capable of. All that is re- 
quired is an RF signal generator, since 
the S -meter serves as an indicating 
meter. There are many good inexpen- 
sive RF generators in kit form, but if 
you don't wish to purchase one you 
probably can borrow or rent the instru- 
ment from a local serviceman. The 
minor trouble involved will be more 
than made up for by the hours of enjoy- 
ment you can derive from this kit. 

The Philmore CR -5AC communica- 
tions receiver kit should be of interest 
to many people. Good performance, 
simple alignment procedures, many fea- 
tures and price of $43.95 (plus $7.95 for 
steel cabinet) make this unit a good buy 
for the SWLer. --0- 
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Q- multiplier circuit, built in 
the Knight -Kit may be used 
to peak the desired signal 
or "notch" an Interfering 
signal. Circuit is tunable 
and both the amount and 
width of the notch or hump 
are set by panel controls. 

Knight -Kit R -100 
IS it possible to build a professional communications receiver from a kit 

that is the equal of a factory -wired job? The answer to the question, if 
you choose a Knight -Kit R -100, is an unqualified yes. Here's a receiver that 
combines the professional features and quality found in the $200 price range 
with the saving inherent in kit construction. 

In addition to all the usual conveniences of the lower -priced communica- 
tions receivers, the R -100 boasts a built -in Q multiplier, better than 1% cali- 
bration accuracy, an effective noise limiter and several other DX- pulling 
features. More on this later. 

Construction is relatively easy despite the complexity of this nine -tube 
kit. A printed- circuit band -switch and the two printed -circuit boards which 
contain almost all the stages can take credit for this. The PC boards insure 
proper component positioning as well as correct lead length -a critical mat- 
ter at the higher RF frequencies. Large fold -out pictorials and many insert 
detail drawings insure that the novice can find his way as easily as a more 
experienced kit -builder. 

Here are a couple of hints that may help you along with the R -100. When 
involved with the under -chassis wiring (after the PC boards are mounted) 
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Printed circuit bandswitch assembly shown 
mounted on separated PC board. Coils and other 
components are mounted on board's reverse side. 

we found the work went a lot easier with 
the chassis propped up at its four cor- 
ners on wood blocks, books or anything 
else handy. These corner props avoid 
damage to top -of- chassis components 
and you'll find everything is far more 
accessible than if you stand the chassis 
on its side as Knight suggests. 

So much emphasis has been given to 
the fragility of printed circuit boards 
that some builders are almost afraid to 
put a soldering iron to them. Knight 
points out that too little heat is as bad 
as too much. The boards are not that 
delicate and they should be soldered in 
the accepted fashion; use as much heat 
as is necessary to insure good solder 
flow -but use a standard brand solder. 

Despite all the aids found in this kit, 
don't think its construction is a one - 
evening job. This is a professional -cali- 
ber unit and hence contains an awful lot 
of circuitry. It's best to take it slow and 
easy. We spent about nine hours on this 
kit before we reached the alignment 
procedures. 

The R -100 Circuit employs nine tubes 
in an AC- operated superhet design. The 
frequency range of .54-30 me is divided 
among four bands with calibrated band - 
spread available on the 10, 15, 20, 40 and 
80 -meter ham bands. 

Completed receiver. Three -gang main tuning ca- 
pacitor is at right, bandspread capacitor center. 
Other PC boards are mounted beneath the chassis. 

The Knight -Kit includes such special 
items as a tuned RF amplifier and a 
voltage -regulated B+ supply for the os- 
cillator tube (which is separate from 
the mixer tube) . This type of arrange- 
ment gives maximum oscillator sta- 
bility. 

The Q- multiplier circuit inserts at the 
plate of the mixer tube. This is actually 
a variable bandwidth control which in 
the peak position will let you pin -point 
a desired signal and lift it out of the mud 
of adjacent interference. Or with the 
QX set for the null position you can 
tune in adjacent QRM and suppress it 
to the tune of about 60 db. Another in- 
teresting feature is the R -100's delayed 
AVC action. Unlike the usual AVC cir- 
cuit which has a tendency to suppress 
weak signals, the Knight -Kit's AVC 
doesn't get into the act until a full two - 
volt signal reaches it. In other words, 
AVC action is there -but only when re- 
quired. Of course, the AVC also can be 
switched out if desired. 

Proper instrument alignment is nec- 
essary for maximum performance and 
Knight's instruction book makes no 
bones about it. Only an RF signal gen- 
erator and a VTVM or VOM (of at least 
5000 ohms /volt AC sensitivity) is re- 

[Continued on page 107] 
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build your own 

Stereo FM Adaptor 

By Harry Kolbe 
Contributing Editor, Audio 

Complete plans for a universal multiplex 

adaptor that will work with any modern FM tuner 

NOW IS THE TIME to go stereo! If 
you weren't sure whether stereo 

was here to stay, if you've complained 
about the high cost of stereo records and 
tapes -your troubles are at an end. 
Shortly, you will be able to hear all the 
high -quality stereo you want -free, 
over the airwaves! 

Previous stereo broadcasts using AM 
and FM channels were makeshift at 
best and have been discontinued. Now 
by simply adding a multiplex adaptor 
to your present stereo system you can 
have, at low cost, a superb source of 
stereo programs -both live and re- 
corded. By the time you read this, more 
than 75 FM stations will have started 

stereo broadcasting and the number 
will double or triple in 1962. If you have 
a single -channel mono rig, now is the 
opportune time to convert to stereo to 
get the benefit of these new stereo 
broadcasts . 

EI's Stereo Adaptor is designed to 
make conversion to stereo FM as pain- 
less as possible, both technically and 
financially. Equivalent in performance 
to units two or three times as expensive, 
EI's adaptor is designed to work with 
any quality FM tuner which can supply 
.5 volts of signal from its multiplex out- 
put jack 

Separation obtainable depends on sig- 
nal strength, sensitivity and frequency 
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Top view (with sides folded out) shows parts 
layout. Note socket keying and coil arrangement. 

response of the tuner. In fact, the 
quality of the stereo delivered by the EI 
adaptor seems to be directly propor- 
tional to the quality of the tuner used 
with it. 

It should be stressed that stereo FM 
requires a stronger signal to reach your 
tuner than mono. Although a hank of 
wire may be adequate for mono FM 
reception in your locality, noise -free 
stereo reception may require a good 
outdoor antenna. 

EI's adaptor as presented here is a 
basic model. In our next issue we will 
publish cabinet plans, instructions for 
adding filters (desirable for tape re- 

How to order SPECIAL COILS and 
PRINTED CIRCUIT BOARD 

Since the special prealigned coils in El's 

Stereo FM Adaptor are not commercially 
available we have made arrangements with 
the Audio Workshop, Inc., 732 Broadway, New 
York 3, N. Y., to supply the coils and matched 
detector diodes at $8 a set postpaid. A printed 
circuit board for the adaptor is available 
from the Workshop for $2 postpaid. 

84 

' cording and noise suppression) and a 
stereo beacon which indicates when a 
stereo signal is being received. The de- 
luxe model is shown in the drawing at 
the head of this article. 

The audiophile who owns a multiplex 
adaptor may notice the great differences 
in stereo quality between one station 
and another. This is not necessarily a 
malfunction of the adaptor. The trouble 
may originate at the station. Until sta- 
tions with newly -acquired stereo trans- 
mitters are able to make optimum ad- 
justments, a lot of noisy and distorted 
stereo will be heard. 

EI's adaptor uses five special coils 
which are not readily available at retail. 
However, they can be obtained pre - 
aligned from the Audio Workshop, Inc., 
732 Broadway, New York, N. Y. There 
are no direct substitutes for the coils. 
For those who have an aversion to the 
intricacies of point- to-point wiring, a 
printed -circuit board which includes 
provisions for noise filters also is avail- 
able from the Audio Workshop, Inc. 
(See box for details) . 

Construction of . the adaptor begins 
with chassis layout. Follow the pictorial 
and photographs closely since changes 
could result in stray radiation and feed- 
back between stages. The holes for the 

[Continued on page 108] 
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I'lECTIZ(IIVIC BRAIII 
Have a question on electronics? Send it to Electronic Brain, 
Electronics Illustrated, 67 West 44th St., New York 36, N. Y. 
Enclose a stamped, self -addressed envelope for prompt reply. 

Mercury in Space 
Will a mercury switch operate in 

space where there is no "up" or "down ?" 
Martin Alter 
Bridgeport, Conn. 

A mercury switch contains a globule 
of this liquid metal in an evacuated glass 
tube. When operated, the mercury falls 
by gravity to a lower point in the tube 

_where it establishes electrical connec- 
tion between two electrodes and com- 
pletes a circuit. 

Under conditions where a man can 
float around inside a space ship, so 
would the mercury globule; and its 
ability to act as a switch would vanish. 

Lamp Brightness 
While experimenting with ordinary 

incanc % scent lamps, I . found to my 
amazement that when a 50 -watt lamp is 
connected in series with a 100 -watt lamp 
the 50 -watt lamp glows more brightly. 
This is the opposite of what happens 
when these lamps are used in house fix- 
tures. What causes this? 

Peter Neumann 
Olkegger, Kentucky 

The brightness of a lamp depends en- 
tirely upon the amount of power being 
dissipated in its filament. In a series cir- 
cuit, the current in every component is 
the same as in every other component. 
This means that the factor that governs 
the brightness of the lamp must be its 
resistance in a series circuit. This comes 
from the equation: 

W -12R 
in which W = power in watts, I = cur- 
rent in amperes, and R = resistance in 
ohms. Since the I is the same for both 
lamps, only the R can affect the power. 

The nominal resistance of an operat- 
ing 100 -watt lamp on a 120 volt house 
line is 144 ohms. The resistance of a 
50 -watt lamp under the same conditions 
is twice this value, or 288 ohms. Since 

the 50 -watt lamp has the higher resist- 
ance, it will dissipate more power when 
connected in series with the 100 -watt 
lamp and it therefore glows brighter. 

Gilbert's Force 
I recently ran across a reference to 

something called magnetomotive force 
measured in gilberts. Can you explain 
these terms? 

Gene Clough 
Long Beach, California 

In an electric circuit, the difference of 
potential between the terminals of a bat- 
tery is called the electromotive force be- 
cause it causes the current to move 
through the resistance. In magnetism, a 
similar effect exists: when a current 
flows through a coil of wire it sets up a 
magnetomotive force which causes a 
magnetic flux (lines of force) to move 
around through the reluctance of the 
magnetic circuit. Reluctance is deter- 
mined by the type of core material, its 
cross -section, and its length. Thus, it 
bears some resemblance to electrical re- 
sistance. 

A law very similar to Ohm's Law gov- 
erns magnetic circuits. For electricity 
Ohm's Law reads: 

current = EMF 
Resistance 

and for magnetism, the law reads: 
MMF 

flux - Reluctance 
where MMF is magnetomotive force. 

Magnetomotive force is most often 
measured in terms of ampere -turns. 
Thus, a coil of 100 turns carrying 2 am- 
peres has a magnetomotive force of 200 
ampere -turns. Another unit of magneto- 
motive force sometimes used is the gil- 
bert. The gilbert is defined as 47r/10 
ampere -turns or .794 ampere -turn. The 
gilbert is, therefore, a somewhat smaller 
unit of magnetomotive force than the 
ampere -turn. - 
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LIVER since the beginning of commer- 
cial electrical recording a new re- 

lease by Leopold Stokowski has been a 
notable event. This great conductor has 
an understanding of acoustics that is 
admired by engineers and musicians 
alike. He draws an unfailingly beautiful 
tone from any orchestra he conducts, 
and he is always eager to have it re- 
corded in the most technologically ad- 
vanced manner possible. 

In new recordings of music by Rich- 
ard Wagner for RCA Victor and Virgil 
Thomson for Vanguard, Stokowski 
leads the Sym- 
phony of the Air. 
In the Wagner se- 
lections, he also em- 
ploys a women's 
chorus. He conducts 
this romantic music 
from Die Walkuere, 
Tristan und Isolde, 
Das Rheingold and 
Tannhauser with 
breadth and ardor, 
and the rich tone 
he achieves is ac- 
knowledged in the 
record's having been 
titled Thé Sound of 
Stokowski and Wag- 
ner. 

Stokowski's interest in modern music 
has never flagged. He has introduced 
and recorded numerous contemporary 
compositions. The two orchestral Suites 
by Virgil Thomson are taken from docu- 
mentary films of the 1930's: The River 
and The Plow That Broke the Plains 
(see cut) . They are American in spirit, 
tuneful and positive. These perform- 
ances are played with authority and 
deep sympathy, and the recording is ex- 
cellent. 

Pianists Van Cliburn and John 
Browning came to the attention of the 
public as contest winners. As yet, the 
former has not been heard on records in 
a solo performance, although his re- 

cording of Beethoven's Emperor Con- 
certo is his fifth disc with orchestra 
collaboration. He plays with power an 
finesse, and Fritz Reiner conducts th 
Chicago Symphony with vigor and in 
tensity, but there are moments whe 
the principals do not seem to see eye 
to -eye. 

Browning's recording of Serge Proko 
fiev's Third Concerto inevitably will 134 

compared to Cliburn's recent recordin 
of that modern masterpiece. The Brown 
ing is more spirited and lively, and al 
together a more successful presentation 

Paired with the Russia] 
piece is a scintillatin 
rendition of Mauric 
Ravel's Concerto fo 

Left Hand. Eric 
Leinsdorf leads th 
Philharmonia Orche 
tra in alert collabor 
tion in both concerto 
and the recording 
brilliant. 

An excellent buy 
Richmond's release 
Beethoven's N i n t 
Symphony complel 
on one record. Stu 
dily performed 
the late Erich Kle 

ber and the Vienna Philharmonic, wi 
chorus and soloists, this was release 
originally on two London records. 
quality has been lost in the transfer 
a single disc. 

With the Civil War Centennial now ' 

full bloom, the songs that were su 
during the conflict are again hear 
Tennessee Ernie Ford treats North 
South with equal favor in performanc 
of those tunes with gallantry and seni 
ment. It is interesting to note in passin 
that of the three songs most popular 
the Confederacy- Dixie, The Bonn 
Blue Flag and Maryland, My Maryla 
-not one employed a melody compos 
by a Southerner. 

[Continued on page 11 
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ATOMIC ENERGY: THE STORY lY OF NUCLEAR SCIENCE. By 
Irene D. Jaworski and Alexander 
Joseph. Harcourt, Brace & Co., New 
York. 218 pages. $4.95. 

By now, all of us know enough about 
atomic energy to do our share of worry- 

-ìi i 
i 

At ! !t At ! * . 

Brookhaven Natl. Laboratory 

ing over its destructive potential. But 
most of us, especially those who man- 
aged to duck the study of physics, can 
stand to know a great deal more about 
the atom itself. Here is a fine introduc- 
tion to its secrets. It is readable, beauti- 
fully organized and well illustrated (the 
photo we reproduce from the book 
shows one face of the Brookhaven re- 
actor, which is loaded with uranium 
through the holes) . This book obviously 
is intended primarily for the high school 
student, but it deserves a much wider 
readership. Its clarity and simplicity are 
not achieved at the expense of necessary 
information, and the authors are not 
talking down to anyone. Included are 
some simple -and safe- experiments 
and construction projects nicely gauged 
to give the reader the feel of the subject. 
All in all, a welcome little volume 
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HOW DOES IT WORK? By Richard 
M. Koff. Doubleday & Co.. Garden. 

City, New York. 288 pages. $3.95. 
If every now and then you feel a bit 

uncomfortable in a world full of gadgets, 
here is an invaluable book. It's a practi- 
cal and entertaining guide to the work- 
ings of almost anything you are likely to 
use in your everyday life. It also tackles 
everyday phenomena -like electricity 
-and provides good working explana- 
tions. Its aim? To keep you from being 
at the mercy of the things you use and 
see around you. And little, from aerosol 
cans to automobile transmissions, es- 
capes the author's attention. With de- 
ceptive ease he moves from a discussion 
of how to get a window unstuck into an 
explanation of the mysteries of your 
doctor's X -ray machine. By all means 
take a glance at the table of contents. 
This book may prove to be endlessly 
useful to you. 

ELECTRONICS AND NUCLE- 
ONICS DICTIONARY. By Nelson 

M. Cooke and John Markus. McGraw - 
Hill, New York. 543 pages. $12. 

This book needs little explanation, ex- 
cept to say that it's comprehensive and 
up- to-date. It provides definitions, ab- 
breviations, and synonyms for over 
13,000 terms now in use in all branches 
of electronics and nuclear physics. The 
definitions are not lengthy -the book is 
not intended to be an encyclopedia -but . 
they are accurate, and there are more 
than 450 illustrations. This should be an 
indispensable volume for anyone seri- 
ously involved in electronics, from a 
student to a stenographer. 

FIRST -CLASS RADIOTELE- 
PHONE LICENSE HANDBOOK. 

By Edward M. Noll. Howard W. Sams 
[Continued on page 110] 
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RUSSIAN SPY 
RADIOS WORK 
El for the first time reveals the exact design 

of famed bug that Reds planted in our embassy. 

By S. David Pursglove 

DURING our long cold war with the Communists we've 
heard a lot about secret listening devices planted (and 

discovered) by our side or theirs to eavesdrop on conversa- 
tion between high government officials. But we seldom are 
shown any of these little electronic spies, and even less often 
do we find out how they operate. On May 26, 1960, U. S. Am- 
bassador Henry Cabot Lodge astounded the United Nations 
by displaying a tiny bug which had been discovered in our 
embassy in Moscow. It was secreted in the Great Seal hang- 
ing over the Ambassador's desk. And the Seal was a gift 
from the Russians! As the story came out, the bug actually 
had been unearthed in 1952 but the fact was not revealed 
for eight years. After the UN incident, the gadget dropped 
from sight and its operation was never explained. Now, for 
the first time, EI reveals the device's design and workings. 

May 26, 1960: In United Nations, U.S. Arnaassador Henry Cabot Lodge 

shows secret listening device the Russians planted in Great Seal they gave 
our Moscow embassy. EI now discloses haw the clever bug operated. 
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Tricky, Those Russians ' 

The Government's security 

expel are becoming more con- 

cerned over the development of 

listening devices by the Soviet 

and other intelligence services. 
warned 

President Kennedy was wthe 
I bere his departure a was 

only safe place 
outdoors. It seems that the Rus- 

sians have developed a gadget 
picks up sound waves 

off to window pane. Thus they 

could intercept a talk between 

the President and his 
Émbas s 

in the United 
States 

in Paris or Vienna. 
Even consultation the 

becoming tricky se 
of 

e 
Perfection of long-distance 

microphones. 
Ttr 

N.Y. Times item indicates worry about bugging 
during President Kennedy's '61 trip to Europe. 

Actually, the Great Seal bug is only 
one of an army of Red eavesdroppers 
we've unfrocked. In the last ten years 
128 others have turned up in embassies, 
missions and consulates. We still don't 
know design details of most of the 
others, but we hazard the guess that the 
Great Seal's little pal is the most fiend- 
ishly clever of the lot. 

The bug shown by Lodge consists of 
a cylinder about as big around as a quar- 
ter and measuring ¡I-inch from front to 
back. A nine -inch rod protrudes from 
one side and on the front of the cylinder 
is a perforated cover holding a dia- 
phragm (see diagram) . In operation, 
the device was secreted in a cavity be- 

Listening gadget that Reds put in Great Seal lies 

tween the front and back section of the 
Great Seal (made of maple) . Just below 
the eagle's beak several tiny holes 
opened on the bug's diaphragm. Sound 
waves passed through the holes and 
struck the diaphragm. 

The idea of this bug -and all others -is to convert acoustical energy to 
electrical energy so the information 
(speech) it contains can be sent by wire 
or radio waves to a listening post. The 
Great Seal apparatus used radio waves 
in a way so diabolically simple as to 
astound even people sophisticated in 
electronics. It had no circuit as such and 
was devoid of any local power supply. 

Let's look at our captured spy in de- 
tail. Its cylinder, made of copper and 
silver plated, is hollowed out inside to 
such close tolerances as to create a 
high -Q (sharply tuned) cavity. Our 
State Department experts estimate the 
Q factor to be as high as 1,000. 

Mounted on the back of the cavity is 
a tuning post (or electrode) holding a 
quarter- inch -wide flat plate parallel to 
the three -mil diaphragm. The tuning 
post's plate and the diaphragm are ca- 
pacitively coupled. 

Next, we find that the nine -inch an- 
tenna (a silver -plated copper rod) 
passes through one wall of the cylinder 
and terminates in a small plate which it 
holds near the tuning post. The post and 
antenna plate, then, also are capaci- 
tively coupled. The back cover of the 
cavity is threaded for precise adjust- 
ment of cavity size. 

In operation, the Russians placed a 

on plastic stand; quarter is for size comparison. 
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DIAPHRAGM 
A \ INSIDE DIA. 

i \ OF CAVITY :.775 

SOUND 
WAVES 

TUNING 
POST 

COVER 

INSULATOR 

9" 
ANTENNA 

ROD-, I MODULATED 
ECHO 

ANTENNA 
PLATE 

THREADS 

HIGH -FREQUENCY 
RADIO SEAM 

Diagram of bug shows how capacitive changes in 

cavity alters charge on antenna, which in turn 
modulates radio beam (see copy for details). 

high- frequency transmitter with direc- 
tional antenna at some near -by spot. 
Out of the antenna came a signal at 
around 1600 megacycles. The antenna 
must have looked something like a small 
radar dish and the signal also was radar - 
like, except not pulsed. 

The RF beam struck the bug's tiny 
antenna and a misuscule signal echoed 
back. As long as the antenna kept the 
same electrical length the echo re- 
mained at a set frequency. Now the 
fiendish bit developed. 

Anyone who spoke near the Great 
Seal generated sound waves which 
struck the bug's diaphragm, causing it 

a. to vibrate. This altered the cavity's size 
ever so slightly and varied the ca- 
pacitive values described above. The 
changes in capacitances altered the 
charge on the antenna rod (radiated to 
it from the transmitter) and caused its 
echoed signal to vary accordingly. In 
effect, the bug modulated a little piece 
of the beamed signal before sending it 
back as an echo. The echo was picked 
up by a receiver and demodulated to re- 
produce the original speech. 

State Department security officers 
say this bug was particularly hard to 

January, 1962 

Visible in closeup cf cavity are tuning post 
in center and the antenna plate. The threaded 
cover holds diaphragm. Quarter lies on table. 

spot since its power was controlled by 
the eavesdropper. They liken the device 
to echo boxes that once were placed in 
front of radar units to tune them. The 
entire bug weighs only 1.1 ounces and 
its cavity has an inductance of 1 /100 
microhenry. 

In the years since 1952 our experts 
have put the Great Seal's little friend 
to many tests. They say it works well in 
free space but is extremely sensitive to 
environment. It must have given its 
creators fits now and then because its 
operation is so critical as to go haywire 
when any small piece of metal (a watch, 
the nails in shoes, etc.) is brought near. 

Electronic eavesdropping has become 
a major headache to our government bes- 

cause the bugs are getting smaller, more 
efficient and easier to hide. Our foreign 
buildings are vulnerable because they 
are put up by local workmen who, if 
they dislike us, can salt the whole 
premises with bugs that may take years 
to find. A bug in the wall, it is said, is 

worth two in the bush, or almost any- 
place else. 

Meanwhile, one wonders what the 
Commies have produced as a successor 
to the Great Seal bug. -+ 
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Ak MR several months of building, 
testing, and checking all nationally 

available tuner kits, EI's audio staffers 
have gained not only some gray hairs 
but a few new insights into the subject 
of tests and specifications. 

By now, hi -fi no longer requires the 
average audiophile to wade through 
a stack of specs to get an idea of what's 
going on. Manufacturers now condense 
their major specs for easy reading. But 
some of these "major" specs turn out 
to be not so major any more. Let's 
just take a gander at the one -time 
"sacred" matter of frequency response, 
for instance. After testing a dozen 
tuners and finding all of them to cover 
the 20- 20,000 cps range within 1 db or 
so, we ended up not even listing that fac- 
tor in our chart. 

Tuner sensitivity seems to be a sub- 
ject more or less in the same category. 
At the moment, some tuner manufac- 
turers find themselves riding hell-for- 
leather in a "sensitivity race." It's hard 
to say what an extra microvolt or so of 
sensitivity really means in a tuner's per- 
formance. If a tuner with a sensitivity of 
three or four microvolts doesn't perform 
well in your locale, will another with a 
two microvolt rating do the trick? We 
don't honestly know. But we suspect 
that it won't-and that any extra cash 
put aside for a tuner with that extra 
microvolt or two of sensitivity might be 
better spent on a good, rotatable out- 
door antenna. We have coming up in EI 
a discussion and complete listing of FM 
antennas and their accessories. 

The sensitivity race shows no signs of 
letup. At this point, some manufacturers 
(or starry -eyed copywriters in their ad- 
vertising department) claim sensitivity 
on the order of a microvolt or less. 

Several questions immediately arise. 
First of all, is that one microvolt arrived 
at using the IHFM standards or has the 
manufacturer gone off in some never- 
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never land with his own individual 
quieting level standard ... which is not 
legitimately comparable with anyone 
else's? We've said it before, but it 
bears repetition -unless a manufac- 
turer states in full what his standards 
are (and they should be the IHFM 
standards whenever applicable) his 
specs are of little, if any, use. 

The Editor's at EI had a fine example 
of exactly how touchy some companies 
can be around the sensitivity question. 
The men at the helm of one firm went 
off like a row of Roman candles when 
they learned that our tests checked out 
their tuner at a fraction of a microvolt 
less sensitive than a competitor's. The 
fact that their tuner actually checked 
out in our tests slightly better than the 
figures in their own instruction manual 
made no difference. The manufacturer 
agreed with us that the fraction of a 
microvolt couldn't possibly make any 
difference in the performance of the 
tuner, but as far as they were con- 
cerned, the sensitivity race was on -and 
they weren't going to come out behind. 

Obviously, this particular manufac- 
turer is convinced that in the hi -fi buy- 
ing public's mind, sensitivity is the 
overriding factor -and that a tuner's 
sales will rise or fall on an extra fraction 
of a microvolt in advertising claims. 

Other factors are also of decided im- 
portance. It's almost always a grave mis- 
take to focus on a single specification. In 
the case of an FM tuner for example, 
anyone who uses the sensitivity figure 
(assuming it's legitimate) as the only 
criterion for his tuner might end up with 
a good sensitivity, but with too narrow a 
bandwidth for multiplex -or a bad sig- 
nal /noise ratio, a high level of distor- 
tion, etc., etc. In short, approach a tuner -or any other high fidelity component 
for that matter -with an eye to its com- 
plete specifications and how they will 
fit in with the rest of your system. 

-11-- 
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getting to first G Q,Q 

I have a 10 -watt integrated amplifier 
and would like to get more bass boost 
from the tone controls. How can I do 
this? 

Phil Carter 
Croyden, Penna. 

The mark of the hi -fi novice is an 
inability to keep his hands off tone con- 
trols. The experienced audiophile sel- 
dom finds it necessary to add more than 
4 -5 db bass or treble boost. 

According to its specs, your amplifier 
has 16 db of boost available from the 
bass control. 'This should be enough to 
give you all the bass you could legiti- 
mately want. If you were to attempt to 
add any more bass electronically it 
would only result in overload of the 
stages following the bass control and in- 
creased distortion. 

I would suggest that you check the 
other components in your system as 
they may be responsible for the inade- 
quate bass. It's also possible that your 
system's bass may be okay but your ear 
has been fouled up by too much listen- 
ing to the juke box in the corner candy 
store. It can't be stressed too strongly 
that juke -box bass with its boom -boom 
around 80 -100 cycles is not true bass but 
actually a form of frequency distortion. 
True bass is felt as a sort of pressure not 
unlike the sort of rumble felt in the 
ground from a passing train. 

Phono Stage Noise 

Recently my preamplifier has been 
exhibiting a crackling noise, in fact it 
almost sounds like the static from an 
AM radio. Could you tell me what is 
wrong and would it be possible for me 
to fix it myself? I do not have any test 
instruments. 

R. Bouly 
Trois Rivieres, Can. 

It sounds as though there is a noisy 
resistor in your unit. As the noise is only 
present when the preamp is set to 
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phono, it is probably caused by a noisy 
resistor in the plate or cathode circuit 
of the phono preamp stage. 

Short of taking a look at the noise 
with an oscilloscope, instruments would 
not be much help in this case since the 
voltage and resistance measurements 
would probably be correct. 

Simply bridge the resistors, one at a 
time, with a .1 mf, 600 volt capacitor. 
The capacitor will short out the noise 
signal without upsetting the DC volt- 
ages. When the capacitor is bridged 
across the offending resistor, the noise 
will greatly decrease or stop completely. 
Simply replace the resistor (preferably 
with a low -noise type) . 

As this check must be carried out 
while the set is turned on, take care to 
avoid shock. 

Microphonic Mixup 

What happens to a tube when it be- 
comes microphonic? Also, why doesn't 
a microphonic tube taken from my pre- 
amplifier act up when I insert it in my 
amplifier? 

R. Albrecht 
Scranton, Pa. 

Calling a tube microphonic is another 
way of saying that it is vibration sensi- 
tive. Usually, one or more of the tube 
elements become loose enough to sus- 
tain vibrations. Such a vibrating ele- 
ment increases and decreases element 
spacing and in so doing, acts as a genera- 
tor of a fluctuating signal. This is what 
causes the ping you hear when a micro- 
phonic tube is tapped. 

Microphonics are particularly trou- 
blesome in preamplifiers that have high 
gain and are therefore extremely sensi- 
tive to the signals generated by a 
microphonic tube. Power amplifiers, on 
the other hand, have much less gain and 
the minute signal generated by the mi- 
crophonic tube is of no consequence 
because it never gets amplified to an an- 
noying level. 
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The Ha . 
-. -- 

AREAL HAM ... Call letters includ- 
ing the combination HAM are 

issued in all ten radio districts but, the 
number of licenses being what it is, your 
chances of working a HAM are fairly re- 
mote. I hit this jackpot a few months ago 
when I called CQ and was answered by 
K2HAM. 

"Are you for real ?" I asked. 
"Everyone asks me that," replied 

Moe Swedgal, 2111 Albemarle Rd., 
Brooklyn, N. Y. "This really is my FCC 
call. It's always good for a laugh." 

-o- 
VOX ... Several chaps I worked re- 

cently on 20 -meter AM phone were 
surprised when I described my rig and 
mentioned that I was using VOX (that 
is, voice -operated transmitter energiz- 
ing, receiver silencing, antenna change- 
over) . Apparently they thought VOX is 
found only in single- sideband transmit- 
ters. As a matter of fact, this type of 
automatic switching is a function of the 
microphone circuits and has nothing to 
do with the type of modulation. 

VOX came into general use just as 
SSB was becoming popular, but this was 
only a coincidence. Since most SSB 
transmitters incorporating VOX also 
are usable on double sideband, the con- 
venience of VOX goes along with AM 
operation. 

=o- 

Singular or Puerile? Check your 
phone operating habits. Are you guilty 
of saying "we" when you're alone at the 
mike? What's the matter with being 
natural and saying "I "? 

Whenever I work a ham who uses the 
first person plural, I always shoot back 
with, "How many of you are there ?" 
If the answer indicates puzzlement, I 

FULL HOUSE -Vera Miles, W7TGG. Brady, Mont.. 
shows oft her 6 'receivers and 3 transmitters. 

cut the QSO short, not caring to encour- 
age stuffed shirts. 

-o- 
Talented YL ... Wives of hams often 

pose in pictures of the radio shack to 
give a needed touch of human interest. 
However, Vera K. Miles of Brady, 
Mont. is no mere model. In her own 
right she is W7TGG, an experienced gal 
who can use all the elaborate equipment 
shown in the accompanying picture. She 
is active on the air and is known far and 
wide. Her OM is Ray, W7SFK. 

The Miles shack is a ham paradise. It 
contains no fewer than six receivers and 
three transmitters, in addition to nu- 
merous accessories. The QSL- plastered 
walls are proof that the stuff works. 

-o- 
Check the Book ... There are so many 

new hams coming into the game and so 
many old ones moving around that you 
can't be sure of names and addresses for 
QSL purposes unless you verify them 

[Continued on page 106] 
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FR E E 
ALL NEW 1962 
B -A CATALOG 

THE OUTSTANDING 

$$ $ SAVING 
BUYING GUIDE 
FOR EVERYTHING 
IN RADIO, TV, 
ELECTRONICS 

FOR 35 YEARS 

Q 
OR 

E a... -, pt7 -N *Go 
E 

f 
BURSTEIN- APPLEBEE CO. 
Dept. 67, 1012 McGee, Kansas City 6, Mo. 

Rush me New 1962 B -A Catalog No. 621 

Name 

Address 

Send for it now and see for yourself the 
amazing money -saving prices on the latest 
of everything in Electronics. From parts 
and tubes to complete Hi -Fi systems, 

you'll get the most for every dollar when 
you order from this Giant catalog. 

B -A has hundreds of items not listed in 
any other catalog --and all at unbeliev- 
able low prices. You'll find page- after- 
page of Tools Kits Tape Recorders 

Phonos LP Records Radios Ham 
Equipment Public Address and Inter- 
coms TV Antennas and Tubes Photo- 
graphic Equipment and Film . . . all 
backed by B -A's money -back guarantee 
and rushed to you by the fast efficient 
service developed by over 35 years of 
mail order experience. 

CLIP THIS 
COUPON AND 
MAIL TODAY 

January, 1962 

City Zone- State 

()7 

www.americanradiohistory.com

www.americanradiohistory.com


El's 1961 Index 
F- Feature Articles. C- Construction Projects. Dr. -Hi -Fi Doctor 

Name following title is author. Page number follows date. 

Stereo Straight to Your 
AMATEUR RADIO Ears; 

Tape Recorder Accessories; Eisenberg 
(Dr.) Nov. 

ay 
....70 

Tape Switch, Automatic; Wayland (C) Feb. ....0 
Antenna, Tune Your; Pyle (C) Feb. ....64 Tape, Take Care of Your; Eisenberg July ....65 

Bandswitching Wavemeter; Pyle (C) Apr. ....39 Tape to Turntable Maize! 
(F(F) 

) Mar. ....52 

Base Insulator; Pyle (C) July ....49 

CB to Ham; R. Hertzberg (F) July ....71 

Crystal Calibrator, Dual AUTOMOTIVE 
Frequency; Friedman (C) Nov. ....49 

Alternators, All About; 
Engine Analysts; 
FM Tuner For Car; 

Gilmore 

Buckwalter 

(F) Sept.....97 

(C) July ....29 

Getting on the Air; 
Ham, High -Flying; 
Ham Rig, Tag- Along,; 

P. Hertzberg 
R. Hertzberg 
Pyle 

(F) 
(F) 

(C) 

Jan. 
Nov. 
July 

....54 

....56 

....62 

Ham Shack, Power Wiring 
for; P. Hertzberg (C) May 

Temperature Gauge, 
Add a; Kolbe (C) July ....53 

High- Frequency Communi- 
cations: They Said It 
Could Be Done; 

Microphone Desk Stand; Trauffer 
(F) 
(C) 

July 
Mar. BOATING 

Old Timer, Memories of an; Weber (F) Mar. 
Oscillator- Amplifier, Code CB, Install on Your Boat; Smith (F) May ...78 

Practice; Pafanberg (C) Feb. ....b0 Marine Band Converter; Buckwalter (C) Apr. ....36 
Shielded Dummy Load, A; Pyle (C) Mar. ....34 Radio Direction Finders: 
Talking Clock; Rivman (C) Sept.....52 They Show You the Way 

fo Go Home; Lenk (F) Sept.....46 

ATOMIC ENERGY AND RADIATION (F) 

f 

r 

CAREERS (F) 

Light -Amplifier 
Breakthrough; Rosa 

Prospecting Tool, "Hot" 
New; Adams 

Jan. ....40 

Feb. ....42 

Discs, Dollars From; Joseph 
Electronics: Should You Go 

West? Joseph 
Lie Detective; Joseph 
Tape Recorder Doctor; Joseph 
Tech Writer, Your Career 

As a; Kyle 

Feb. ....78 

Nov. ....66 
May ....75 
Feb. ....58 

Apr. ....86 AUDIO 

Bass -Treble Booster for 
Your Radio; Sands 

"Efficiency" 
FM Receiver, 

One- Transistor H. Cohen 
FM Tuner, Add Interstation 

Muting to Your; D. Horowitz 
FM Tuner for Car; Buckwalter 
FM Wireless Microphone; H. Cohen, 

D. Gordon 
Microphone Desk Stand; Trauffer 
Microphone, Economy 

Directional; Stella 
Microphone, Repair That; Herman 
Record Changer, New Life 

for Your, I and II; Salm 

Reverberation: The 
"Reverb "; Stern 

Speaker Leads (Placement, 
Appearance, Protection); 

Speakers, Multiple; 
Speaker Power; 
Stereo, Second Thoughts 

on; I -IV; 
Stereo FM; Milder 
Stereo FM Adaptors, 

Circuits For; Kolbe 
Stereo Headphone 

Adaptor; Kolbe 
Stereo Headphones, 

Phasing; Trauffer 
Stereo Omnimeter; Kolbe 
Stereo Recording Session; Maize! 

(C) Feb. ....84 
(Dr.) Feb. ....54 

(C) Jan. ....82 

(C) Feb. ....74 
(C) July ....29 

(C) Mar. ....29 
(C) Mar. ....40 

(C) Feb. ....86 
(C) Nov. ....64 

(C) Jan. ....50 
Feb. ....67 

(F) Jan. ....32 

(C) Feb. 
(Dr.) Jan. 
(Dr.) Mar. 

(Dr.) Apr. -Sept. 
(F) Sept.....45 

(F) Nov. ....44 

(C) Sept.....32 

(C) Nov. ....63 
(C) Jan. ....34 
(F) Jan. ....27 

CITIZENS BAND 

CB Converter, Piggy Back; Kolbe (C) 
CB Handie -Talkie 

(Lafayette); (F 
CB Receiver, 2- Transistor; Kolbe (C) 
CB To Ham; R. Hertzberg (F) 
CB Tuning Adaptor; Friedman (C) 
Field Strength Meter, 

Transistorized; Pollack (C) 
Mobile Whip, More From 

Your; Friedman (F 
New Rules for CB; Buckwalter (F 
Tone Call /Squelch; Goodman (C 
Tubes: Ruggedize Your Rig; Kneitel (F 
TV Interference; Kneitel (F 

May ....31 

May ....53 
Apr. ....62 
July ....71 
Feb. ....50 

Sept.....38 

Sept.....82 
Nov. ....72 
Nov. ....82 
Apr. ....44 
Feb. ....62 

KIT REPORTS 

AM -FM Stereo Tuner (PACO); 
CB Handi -Talkie (Heath); 
CB Transceiver (EICO); 
FM Tuner Kits (Radio Shack, Arkay, EICO, 

Heath, Lafayette, PACO, Grommes, Knight - 
Kit, Dyne, Scott, Harman- Kárdon); 

Grid Dip Meter (EICO); 
Portable Radio, Transistorized (EICO); 
Receiver, KT -200 (Lafayette); 
Stereo Preamp: Citation IV (Harman - 

Kardon); 
SWL Span Master Receiver (Knight -Kit); 
Tube Tester, Miniature (EMC); 
Vacuum -Tube Voltmeter (Heath); 
Variable AC Supply (Olson); 

Apr. ....7I 
Mar. ....77 
Sept.....67 

Nov. ....29 
Feb. ....34 
July ....85 
Mar. ....38 

May ....71 
Sept.....50 
Apr. ....57 
Nov. ....88 
Jan. ....90 
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THEORY AND PRACTICE 

El's 1961 Index 
MEDICAL ELECTRONICS (F) 

Atomic War on Disease; Klein, Markoff Sept.....55 
Brain Surgery by 

Ultrasonics; Busse Feb. ....56 

1111111111111111104111111 
Hi -Fi Record Guide; De Motte (F) Sept ...49 

Organ, Transistorized 
Chord; 

Theremin, A Professional's; 
Maynard (C) May 
D. Horowitz (C) Jan. 

PHOTOGRAPHY (C) 

Darkroom Timer; 
Multi- Strobe, The; 

Garlick 
Pollack 

Trouble- Shooting Tech- 
niques on Transistor 
Radios; Klein Sept.....62 

Antenna, 130 -Mile; 
Black Light Communica- 

tions (Ultraviolet); Mainel 
Bonanza For Prospectors; Lenk 
Computer: B -70's Invisible 

Flight; 
Computer: Army Brain 

Takes To The Field; 
Dust Control, Electronic; 
Electro- Fishing; 
Engine of Tomorrow (Ion); 
Ferrites; Gilmore 
Fireworks, Chicago; 
Giaever's Discovery; 

Mar. ....50 Japan, Our Second War 
Daniels Feb. ....44 With; 

Larynx, Electronic; 
Level, Electronic; Collins 
Machine -Taught Electronics; 
Magnetohydrodynamics; Mainel 
Marconi, America's Own; Gunther 
Motor 150,000 rpm; 
Negative Ions, The Case of 

Feb. ....27 the; Sheridan 
Pigskin Electronics; Haas 

Mar. ....62 Pool Pals, Electronic; 
Radar Astronomy, New 

Mar. ....68 Celestial Art; Huber 
Feb. ....3I Radio Telescope, A High 

School Student's; Wahl 
Jan. ....44 Robots, Our Amazing; Mallan 

Salt, Electricity From; 
July ....14 Solar Wheel; 

Sound, The Secret Power 
of; 

Speed Mail Is Here; Daniels 
Sun -Powered Lifesaver; Joseph 
Surplus: Bargain Buys from 

Uncle Sam; Joseph 
Teaching Machines; Nanas 
Telephone, Vertical Dial; 
TV Keeps an Eye on Ice; 
Ten -Pin, The (Tube); 
Tomorrow's Telephone 

Today; Maisel 
Tube That Prints; Daniels 
Tubes, Oddball; Harris 
Underground Radio Is News 

Again; Lawson 
Watch, A True Electronic; 

ROCKETRY AND SPACE (F) 

Courier Communications 
Satellite; 

Computers: Indispensable 
Birdbrains, The; 

Meteor Trails, 4800 WPM 
via; 

"Moon, To the "; 
Phototape, New Satellite 

TV Recorder; 
Signals From Space 

(Ionosphere Beacon); 

Mallan 

Kyle 

Dowell 
Rosa 

Huber 

SHORT -WAVE LISTENING 

Converter (49 Meters); 
DX Satellites, How to; 
DXing In Between 

(30.50 mc); 
DXing the Civil Air Patrol; 
Nicaraguan Stations, Those 

Wild; 
Schedules, Keep Up With 

SWL; 
Tune In the World; 
TV DXer, Europe's Top; 
VLF: Incredible Basement 

of Radio; 

Stoner (C) Mar. ....70 

Stanbury (F) July ....94 

Kneitel (F) Apr. ...82 
Kneitel (F) Mar. ....41 

Stanbury (F) May ....50 

Kneitel (F) Sept.....29 
Stanbury (F) Jan. ....65 

Nov. ....86 

Kneitel (F) Nov. _ 75 

TEST EQUIPMENT (C) 

Frequency Spotter, Crystal 
Controlled; 

RF Signal Generator 
(Transistorized); 

Stereo Omnimeter; 
TV Patterner; 
VOM Battery Conversion; 

Stoner 

Benrey 
Kolbe 
Shields 
D. Gordon 

Mar. ....65 

Apr. ....45 
Jan. ....34 
July ....68 
Feb. ....80 

Diode Polarities; 
Electro- Magic; 
Electroplating, I and II; 

Grommets, New Jobs For; 
Radios, How to Repair, 

I -V; 
Rectifiers, Semiconductor; 
Troubleshoot Your Projects; 

January, 1962 

Feb. ....80 

Pollack Mar. ....85 

Pugh Mar. ....46 
Apr. ....60 

Rocke May ...54 

G. Gordon Feb. -May 
Schwartz Jan. ....60 

Garner Mar. ....82 

G. Byron 

Sept.....6I 

Apr. ....50 
May ....35 

Nov. ....98 

Apr. ....56 
Mar. ....80 
May ....88 
May ....91 
July ....36 
May ....92 
Mar. ....73 

Sept.....70 
July ....115 
Jan. ....31 
Apr. ....33 
Apr. ....75 
July ....89 
July ....98 

Sept.....87 
Nov. ....92 
Sept.....78 

Sept.....73 

Nov. ....52 
July ....76 
July ....98 
Sept.....64 

May ....38 
Apr. ....68 
Feb. ....81 

Apr. ....94 
Apr. ....29 
July ....98 
Apr. ....42 
Mar. ....76 

May ....29 
Mar. ....36 
May ....63 

Mar. ....32 
Jan. ....46 

MISC. CONSTRUCTION PROJECTS 

Alarm, Appliance; P. Harvey 
Alarm, Power Failure; Patrick 
Blinker, Electronic; Frantz 
Commercial Killer; Parker 
Counter, General Purpose; Benrey 
Crystal Receiver, Souped 

Up; Chapel 
Fence Charger, 

Transistorized; Eimbinder, Turner 
Fish Lure; Frantz 
Flashing Taillight (Bicycle); Allison 
Insect Killer; Pollack 
Metal Locator 

(Radio gizmo); Maynard 
Negative Ion Generator, 

Build a; G. Gordon 
Oscillator, Low Power; Patrick 
Panic Button; Maynard 
Power Pack, Camper (12v. 

DC to 117v. AC); Stoner 
Terraquaphone; Maynard 

July ...59 
Mar. ....49 
Feb. ....92 
July ....BO 

Sept.....80 

May ....60 

July ....56 
July ....41 
July ....44 
July ...SO 

Apr. ....78 

Sept.....90 
Apr. ....66 
Nov. ....78 

July ....46 
Sept.....41 
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SHORT (;III(;IJI'l'S 
BY 

.t 

"Hi!" 

" .. and every time I use the cheater cord 
I get this terrible guilty feeling. ..." 

"What make? Well, since I built it myself I 
"When Mr. Bascom calls, he only calls once." guess it's a Stengleheimer." 
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how they make 

Hi -Fi Turntables 
The only job they have is to spin those records, 

but turntables take a lot of care in the making. 

WHEN you get right down to it, a hi -fi turntable has a pretty WHEN 
job in this world. All it has to do is go around and 

around, carrying on its back a record whose grooves are filled 
with the mechanical distillation of music and voices, or perhaps 
cannon shots or roaring sports cars. When translated by a phono 
cartridge and the rest of a hi -fi system, these sounds become 
pleasure to the listener. 

But, simple though its job may be, the turntable is put to a 
severe test during every second of its operation. The accuracy 
with which it makes its revolutions is a critical factor in the 
quality of the sound coming out of the speaker system at the 
other end of the hi -fi rig. Just how much accuracy is demanded of 
a turntable depends on its owner. To a great many people, music 
is pretty much music and most any turntable or automatic record 
changer from $5.95 up produces satisfactory results. To more 
acoustically conscious hi -fi fans, slight variations in turntable 
speed, called wow, produce subtle changes in the pitch of the 
music, which irritates them. Similarly, if a turntable has a rumble, 
their golden ears detect this noise coming through the speaker 
system and it makes them even more unhappy. 

High -quality turntables, then, must do their simple job with 
infinite accuracy. Although it is impossible to remove all wow, 
rumble and other frailties from any turntable produced by 
mortal man, such defects can be reduced to such low levels that 
their workings within a hi -fi system are unseen and unheard. 
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1 . . Turntable drive motors, 
made by an outside supplier, 
are checked out on a Gisholt 
electronic balance device after 
assembled from components. 

2 ... Clustered motors are run 
in on bench to assure stable 
operation. A Strobotac is used 
periodically to check on rpm 
of individual motors in group. 

What goes into the production of such a 
turntable? 

In a typical quality factory you find 
that some parts and materials (such as 
drive motors) are produced by outside 
companies, but practically every com- 
ponent of each turntable reaches its 
final form right in the plant. Aluminum 
castings for turntable blanks, for in- 
stance, may be made elsewhere but final 
machining is done at the location where 
assembly takes place. 

The motors likewise may arrive as 
components, which are put together and 
tested before going into turntables. 
Each motor is checked for balance and 
speed and each goes through a running - 
in period. On top -line models, the spin- 
dle may be ground by using the unit's 
own motor as the power source. This 
insures concentricity of shafts. 

The photographs on these pages show 
some of the more important steps in the 
assembly of high- quality turntables. 
They were taken at the Rek -O -Kut fac- 
tory in Corona, N. Y. 

Like rockets and motor cars and 
toothpaste, turntables today are getting 
better and better. This translates into 
the fact that buyers are getting more 
and more for their money. 

102 

3 ... Skilled workers on the 
assembly line put together the 
components to make up two 
types of hi -fi turntables. Su- 
pervisor is in background. 

We've talked about speed control as 
being vital in a turntable's performance, 
so it follows that the motor, which con- 
trols speed, is an important factor. At 
one time the motor of record players 
was a hand -wound spring. And then 
came two- and four -pole electric motors'. 
with centrifugally- operated governors. 
Still later, the synchronous hysteresis 
motor was developed. The four -poler, 
getting its four bursts of power per sec- 
ond, produced pretty accurate speeds. 
But the hysteresis motor, which in effect 
has 16 poles and other subtle refine- 
ments, is many times more accurate. 

The only trouble with the hysteresis 
was its price -it was extremely expen- 
sive. As a result, only the top -line turn- 
tables were hysteresis- driven. All others 
were equipped with four -pole motors. 
But now the hysteresis has dropped 
down through the price levels until you 
can find it on turntables carrying almost 
any price tag. 

How much does a good turntable cost? 
The price range is wide. You can get a 
kit type for as little as $50. From there, 
you can go all the way up to $150 and 
far beyond for professional- quality 
units. The particular turntable pictured 
here, the N -33 -H, is about $80.1- 
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4 . . . Six-ton press inserts spindle in turntable. 
Centering of spindle is shown being checked on 
delicate gauge during its 360-degree rotation. 

5 . . . Just before cover is put on the assembled 
turntable it gets a stroboscope speed test to 

make sure it operates in certain narrow limits. 

6 ... In the last step be- 
fore it is shipped out. new- 
born turntable plays while 
a worker uses stethoscope 
to lister for nimble and 
other possible ills. The 
panel instruments check 
wow, flatter in assembly. 
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Interference Reducer 
You can kill most radio noise from ap- 
pliances with a .1 mf, 600 -volt capaci- 
tor. Connect it across the line inside 
the appliance, if possible, or mount in 
a small metal or plastic box. Tougher 
cases may require two capacitors with 
the outside leads connected across the 
line and their center leads twisted to- 
gether and grounded to a water pipe. 

TRY THE E 

Can -Opener Knob Puller 
To help loosen a tight radio, TV, or hi-ti push -on 
knob, a puncture -type can opener makes an ideal 
tool. The opener is bent at just the right angle 
and its wide tip won't cause damage to either the 
push -on knob to be removed or the unit's cabinet. 

Tube Maintenance Record 
A chart of all the tubes in your TV, their function 
and replacement date pasted to the back of the 
set will help in predicting the life in each tube. 
Mark down the location of each of the tubes also. 
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Men 

Light 
That 
Beds 

Student sees an image of tooth on TV screen (in 

background) picked up by probe held by dentist. 

IF 
you ever got to wondering how your 

dentist came by his skill at finding, 
drilling and filling that tiny cavity in 
your left eyetooth, it probably occurred 
to you that he couldn't learn all that 
from a textbook (it's a thought that 
could make you nervous if you're in the 
waiting room) . It is a cinch also that no- 
body gave him a mirror, drill and pa- 
tient and told him to go to work. 

Chances are, he acquired his skill by 
peering over his instructor's shoulder 
and into a patient's mouth. But that is 
awkward, time -consuming and allows 
only one student at a time to observe 
the correct procedures and ask ques- 
tions. 

In an ideal teaching situation, an en- 
tire class could see a tooth being filled 
or extracted. This could be done with 
equipment that would pick up the image 
of a tooth and make a magnified display 
of it. 

In a project [Continued on page 107] 

January, 1962 

The probes are 3/16" in diameter and 40" long. 
Each is composed of many tiny transparent fibers. 

This is how the magnified image of tooth looks 
on a TV screen. Black dots are broken fibers. 
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N. 

The Ham Shack 

Confinued from page 94 

at the time you work the stations. It isn't 
always sufficient to ask, "Is your listing 
in the Call Book okay ?" There are 
dozens of editions of the Call Book. 

I always say, "My book shows you as 
Joe McGlook, 37 River Rd., Glooms- 
ville, Ga. Is that correct ?" If Joe isn't 
Joe and lives elsewhere, he's happy to 
give you the right dope. 

-o- 
CQ Two ... Because 2 meters is the 

only band where novices are permitted 
voice transmission, many amateurs 
seem to think this an exclusive novice 
province. Not so, not so! It is also open 
to all general- and technician -class op- 
erators, and they make good use of it. I 
might remind you that although gen- 
erals have free run of 16 bands, novices 
are restricted to crystal- controlled, low - 
power CW on narrow portions of 15, 40 
and 80 meters and to phone on 145 -147 
me in the 2 -meter band. 

The 2 -meter band was strange terri- 
tory to me until I recently acquired a 

new Heathkit Pawnee (see photo) . It's 
quite a rig. With a ridiculous little an- 
tenna consisting of five 19 -inch lengths 
of coat -hanger wire fastened to the 
chimney with ordinary twine, I received 
three answers to my first CQ. Two were 
from novices and the third from a chap 
who was using the same two-letter call 
he acquired 43 years ago. 

For local rag- chewing 2 meters is 
simply great, not being bothered by skip 
interference from DX stations. 

DX Awards 

Continued from page 40 

Filling in the log: In the "Class 
Award Applied For" blank, write the 
number of the class as listed in the chart 
on the first page of this article and again 
below. (However, the full class desig- 
nation, rather than just the number, will 
appear on your award certificate.) Use. 
the local date of reception and employ 
figures (such as 12 -1 -61) . List local 
standard time, using the 24 -hour clock 
(0000 to 2359 hours) . Under the "Sta- 

tion" heading list call letters or other 
station identification. Don't forget to 
fill in all items for each entry, including 
"Type of QSL" (indicate whether you 
received card or letter) . 

Additional log pages: To list the sec- 
ond 50 countries for a DX Century 
Award, make up one or more additional 
log pages, following EI's format. 

Classes of awards: DX Awards are 
offered in the following four classes: 
1. General, 100 Countries (DX Century 
Award) -verified reception of radio sig- 
nals of any frequency from 100 different 
countries. 2. General, 50 Countries - 
same as above except in number of 
countries required. 3. Medium Fre- 
quency- reception of signals between 
535 kc and 3 me from 25 countries. 4. 
Low Frequency- reception of signals of 
535 kc or lower from ten countries. 

Cutoff date: Reception of DX signals 
as reported in your log must have taken 
place since Jan. 1, 1950, in order to be 
credited toward a DX Award. Older 
reception reports will not be accepted. 

Award periods: From time to time EI 
will announce DX Award Periods. This 
first period ends March 1, 1962. To be 
eligible for an award, your completed 
log must be received on or before that 
date. If you cannot qualify this time, 
keep working! Then send in your log 
during the next DX Award Period (to 
be announced in EI) . 

Special note: Although intended pri- 
marily for SWLers, our awards (for 
verified reception of signals) also will 
be issued to radio amateurs who qualify. 
All ham QSL's will be accepted as 
credit toward an award. 4-- 
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Light That Bends 

Continued from page 105 

sponsored by the Office of Naval Re- 
search such an idea is becoming a re- 
ality. Since even the smallest TV 
camera is too large to fit into the mouth, 
Messrs. Hovanian and Haswell, two re- 
searchers assigned to find the right 
equipment, had their work cut out for 
them. What was needed was a device 
that would be small (a half -inch or less 
in diameter) , able to carry an image out 
of the mouth to a TV camera, flexible 
enough to allow freedom of motion 
without distortion, useful even while 
the drill was operating ... and safe. The 
answer was found in tiny (.002 -inch) 
transparent fibers. 

Light is transmitted along these fibers 
via multiple internal reflections, like a 
ball bouncing back and forth as it 
travels through a big pipe. To transmit 
a picture of a whole tooth, thousands of 
these fibers are bundled together with a 
low power lens on the end. The image 
travels about 40 inches through the 
probe and is picked up by a TV camera, 
amplified and focused on a screen in 
full color. 

The .002 -inch diameter of the fibers 
holds magnification to about 35 diame- 
ters and light transmission efficiency is 
only 20 %. Increasing the diameter of 
the probe would add to the brightness of 
the image, but would also make the in- 
strument less useful in tight places. 

Individual fibers also break some. 
times and show up as black dots on the 
viewing screen. Panning the probe 
across the tooth moves the dots around 
and allows the whole surface to be seen. 

Improvements will be made, to be 
sure, but this first probe does well 
enough for now. A roomful of student 
dentists can watch a tooth being filled. 
Any volunteers? --e- 

LEARN ALL ABOUT 
THE NEW 

TV ANTENNAS! 
MARCH EI 
ON SALE 

JANUARY 16 

Soup Up Your SWL Rig 

Continued from page 75 

The calibrator will now generate sig- 
enals every 100 kc on the SW dial when 
energized. Use the CW (BFO) setting 
on the receiver to make these signals 
audible. 

RF Amplifier. This circuit should be 
switched in only when the receiver's 
bandswitch is set to band 4. Tune in a 
steady signal somewhere in the center 
of the band with the aid of the S- meter. 
Peak it up with the Tune and Ant. 
knobs on the front panel (Cl and C2) . 

It is important to go back and forth be- 
tween these controls to find the best 
setting. Additional peaking of the signal 
is possible by connecting the lead from 
S1 with the alligator clip to different 
points on antenna coil Ll. The S -meter 
indicates the best tap -in point. 

Knight -Kit R -100 

Continued from page 81 

quired. If you've purchased the kit with 
the S -meter (an optional accessory) the 
generator alone will suffice. 

After alignment, we hooked up an an- 
tenna and, at first hearing, it seemed as 
if every ham in the world had his rig on. 
Signals were heard all over the bands 
(the fact that it was on a week end may 

have had something to do with this) . 

This Knight receiver passed its tests 
with flying colors, from a kit project 
right up to its on- the -air performance. 
The handsome professional appearance 
and the relatively low price of $99.95 all 
contribute to making Allied Radio's 
Knight -Kit R -100 a good buy. 

Accessories available include an 
S -meter for $12.95, a speaker in a match- 
ing enclosure for $9.75, and a 100 -kc 
crystal calibrator kit (for internal 
mounting) for $10.95. - 
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Stereo FM Adaptor 

Continued from page 85 

tube sockets, coil cans, and filter capaci- 
tor (C21) mounting wafer are best 
made with chassis punches. 

First mount the capacitor's metal 
mounting wafer; but do not install the 
capacitor itself at this time. Continue 
with input jack J1, output jacks J2 and 
J3, and pots R12 and R33. Before 
mounting power transformer T1, clip 
short and tape the red- yellow centertap 
lead. The five aluminum cans which 
contain coils L2 and L3 and filters, Fl, 
F2 and F3 are fastened to the chassis 
with mounting clips inserted through 
the slots of the special adaptor plate 
which lock into the Y- shaped slots in 
the side of the can. 

Ll is a standard TV width control 
mounted in a h" hole. The coil used in 
this adaptor is about 1" too long to be 
mounted under the chassis, and there- 
fore must be shortened. Taking care not 
to damage the winding, pull the mount- 
ing clip off the coil form. The tuning 
slug will come off with it. Apply small 
amounts of cement solvent to the fiber 
collar that holds the two terminal lugs. 
Be careful not to get solvent on the coil 
windings. The cement holding the col- 
lar will soon soften enough to allow the 
collar to be moved. Slide the collar 
along the coil form to within 1 A" of the 
coil and re- cement. Cut off about 1/2" of 
the section now exposed. Re- insert the 
slug assembly and push the mounting 
clip back on the form. Ll is now 
mounted by pushing it through the -, s" 
hole until the mounting clip clicks 
firmly in place. 

Wiring the unit will be greatly sim- 
plified if the two large terminal strips 
are partially wired before they are 
mounted. Referring to the pictorial, 
mount a diode, two resistors, and the 
two capacitors on each of the six-lug 
terminal strips. Note that both strips 
have the same wiring except for diode 
polarity (see pictorial) . Use a heat sink 
when soldering the leads of the diodes. 
And make sure that the terminal strips 
you use have their ground lug in the 
correct place. 
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The filament leads are installed first. 
They should be twisted tightly and 
pressed against the chassis. 

Adjustment of the adaptor is not 
complicated. Plug in the adaptor and 
turn it on; all of the tube filaments 
should light. If you have a voltmeter, 
check the B+ voltage at lug C21D (see 
pictorial) . It should be 235v. ±20%. 

Using a shielded cable no more than 
2 feet long, connect your tuner's multi- 
plex jack to input jack Jl of the adap- 
tor. Connect the left (J2) and right 
(J3) output jacks of the adaptor to the 
left and right channel tuner input jacks 
of your stereo amplifier. Turn on the 
tuner and stereo amplifier with all con- 
trols set normally. 

Set separation control (R12) fully 
clockwise. A s t a ti on broadcasting 
monophonically should sound normal, 
as though the adaptor were not in the 
circuit. 

Adjust the hum balance pot (R33) 
for minimum hum. 

Turn the slug of Ll in a clockwise 
position until the bottom of the slug is 
flush with the bottom of the coil form. 
Then turn the slug twelve turns in a 
counterclockwise direction. Set R12 to 
about one quarter of its rotation from 
full counterclockwise. Tune in to a sta- 
tion that you are sure is broadcasting 
stereophonically. One of several things 
may happen, depending on such factors 
as signal strength, tuner sensitivity, and 
alignment of Ll and L2. We will dis- 
cuss them in the order of their prob- 
able occurrence: 

The program material is audible but 
distorted and noisy; the signal seems to 
flutter. This condition indicates that the 
adaptor is detecting the stereo subcar- 
rier but the 19 -kc pilot is not synchro- 
nizing the adaptor oscillator. To remedy 
this, turn the slug of L1 up and down 
through its range. If the alignment of 
L2 is fairly close, a point should be 
reached where the noise and flutter 
disappear and stereo comes through. As 
Ll is adjusted around this point, the 
stereo separation will vary and may 
even switch sides. However, there is a 
definite point at which the sound is the 
cleanest and the separation maximum. 

If the adjustment of Ll does not 
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Profiles in Electronic Engineering Technology 

C E I 

"a CREI home study 

program helped me 

become an electronics 

enginpp eer , -Robert T. Blanks 
Engineer, Research & Study Division 
Vitro Laboratories, Silver Spring, Md. 

Division of Vitro Corporation of America 

"THROUGH A CREI HOME STUDY 
PROGRAM I learned the practical 
theory and technology I needed to be- 
come a fully -qualified engineer -not a 
'handbook' engineer, either -and I did 
it while I was on the job," says Robert T. 
Blanks. Today thousands of advanced 
electronics personnel -engineering tech- 
nicians, engineers, administrators, exec- 
utives - attribute their present high 
salaries and positions to their home 
study of CREI Programs in Electronic 
Engineering Technology. 

DEMAND FOR CREI- PREPARED MEN 
today far exceeds the supply -has ex- 
ceeded the supply for many years. 
Specifically designed to prepare you for 
responsible positions in electronics, 
CREI Home Study Programs are the 
product of 34 years of experience, 
include the latest advancements in the field. 
CREI's curricula was among the first 
accredited by the Engineers' Council for 
Professional Development. Here Blanks 
discusses CREI with Director Wayne 
G. Shaffer of Vitro Labs. 

t 

WHEN YOU ENROLL IN A CREI 
Home Study Program, you join more 
than 20,500 students working in elec- 
tronics in all 50 states and most 
countries of the free world. One CREI 
Program helped Robert Blanks become 
an Electronics Engineer. Another helped 
Robert I. Trunnell become an Elec- 
tronics Technician. While John H. 
Scofield -a Mathematician -is enrolled 
in still a different CREI Program re- 
lating mathematics to electronics. All 
work at Vitro Laboratories. 

INDUSTRY - RECOGNIZED CREI 
HOME STUDY PROGRAMS PREPARE 
YOU FOR INCREASED RESPONSI- 
BILITIES, HIGHER- PAYING POSI- 
TIONS IN ELECTRONICS. 

REQUIREMENTS FOR ENROLLMENT 
Pre -requisite is a high school education 
or equivalent plus basic electronics 
training and /or practical electronics 
experience. (Electronics experience and/ 
or training not necessary for Residence 
School.) If you qualify, send for the 
latest CREI catalog at no cost. Veterans 
may apply under the G.I. Bill. If you're 
doubtful about your qualifications, let 
us check them for you. Mail coupon or 
send your qualifications to: The 
Capitol Radio Engineering Institute, 
Dept. 1701 -K, 3224 Sixteenth St., N.W., 
Washington 10, D. C. 

YOUR LIVING IS BETTER when you 
prepare for -and get - desired promo- 
tions through CREI Home Study. 
CREI alumnus Blanke is understand- 
ably proud of his home in a comfortable 
neighborhood. The positions of CREI- 
prepared men in such companies as 
Pan American Airways, Federal Electric 
Corporation, The Martin Company, 
Northwest Telephone Company, Mackay 
Radio, Florida Power and Light and 
many others attest to the high calibre 
of CREI Programs. 

r 

YOUR WHOLE FAMILY BENEFITS. 
Engineer Blanks' growing family pitched 
in to provide free time for his CREI 
Home Study. Now they share his suc- 
cess. We invite you to check the thor- 
oughness and completeness of CREI 
Home Study Programs in Electronic 
Engineering Technology in the catalog 
provided on request. For thoee who can 
attend day or evening classes in person, 
CREI maintains a Residence School in 
Washington, D.C. also offering ECPD 
Accredited Technical Institute Curricula. 

MAIL COUPON TODAY FOR FREE 58 -PAGE BOOK 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula - Founded 1927 

Dept. 7707 -K , 3224 Sixteenth St., N. W., Washington 10, D. C. 

Please send me details of CREI Home Study Programs and Free 
Book, "Your Future in Electronics and Nuclear Engineering Tech- 
nology." My qualifications are noted to obtain immediate service. 

CHECK Servo and Computer Engineering Automation and Industrial Elec- 

FIELD OF Technology tronic Engineering Technology 

GREATEST Electronic Engineering Technology Nuclear Engineering Technology 

INTEREST: Aero and Navigational Engireering Technology 

Name 

Address 

City Zone State 

Age 

Employed by 

Type of present work 

Education: Years High School . 

Electronics Experience .. 

Check: Home Study Residence School G.I. Bill 

Other 
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achieve proper operation, return the 
slug to its former position and slightly 
adjust the slug of L2, using a K -Tran 
alignment tool. (Do not use a metal 
screwdriver as it may damage the 
slug.) L2 will need returning by a quar- 
ter of a turn at most in either direction. 

Return to Ll and move its slug in a 
clockwise direction until the signal dis- 
torts; then move the slug in a counter- 
clockwise direction until the signal 
again distorts. Now set the slug between 
these two points. If Ll and /or L2 fails 
to lock in the signal, there may be in- 
sufficient signal strength at the tuner's 
antenna terminals, or inadequate tuner 
sensitivity. 

The program material is audible but 
distorted; and there is a great deal of 
noise; the signal is accompanied by a 
whistle or howl. The reason and remedy 
are the same as above. 

The program material is clear and 
undistorted -but not stereo. There are 
several possible reasons. Your tuner 
may have such limited frequency re- 
sponse that it is not able to pass the 
stereo sub -carrier. 

The 38 -kc doubler oscillator, V3, may 
not be functioning. To check this, dis- 
connect the adaptor from the tuner and 
measure the voltage between ground 
and the junction of diodes DI and D2. 
If 5 -9 volts AC is not present, check the 
components and wiring. 

Once Ll and L2 are properly aligned, 
R12 is adjusted for maximum separa- 
tion (which is not necessarily its fully 
clockwise position) . 

Warning: Under no circumstances 
should an attempt be made to adjust 
the three prealigned filters, Fl, F2 and 
F3, or the 38 -kc doubler coil, L3. The 
average serviceman or audiophile does 
not have the equipment or technique 
needed for the alignment of these com- 
ponents.--- 

Good Reading 

Continued from page 88 

& The Bobbs - Merrill Co., New York 
and Indianapolis. 304 pages. $4.95. 

If you have been thinking of stepping 
Out of your ham shack into a commer- 
cial radio or TV studio, this book should 

help to further your ambitions. First 
of all, it will give you a good working 
knowledge of the equipment used in 
modern broadcast studios. Secondly, it 
will provide you with all necessary in- 
formation on FCC requirements for 
commercial stations and their engineers. 
And it does both jobs very well. No 
matter how experienced an amateur 
you may be, you will be on unfamiliar 
ground when you take your first steps 
into the professional category. Mr. 
Noll tries to give you as many familiar 
landmarks as possible. In any case, 
here is a good way to find out just how 
serious you are about becoming a pro- 
fessional broadcast engineer. 

RADIO CONTROL MANUAL. By 
Edward L. Safford, Jr. Gernsback 

Library, New York. 192 pages. $320. 
The author of this book is a guided 

missile engineer, but here he is not talk- 
ing to any potential Wernher von 
Brauns but to R/C hobbyists who are 
interested in less lethal matters like 
model planes and boats. Here is just 
about everything the hobbyist needs to 
know: how the basic control systems 
work, how to build them at least ex- 
pense, and how to add refinements to a 
system as you acquire more expertise. 

And make note of .. . 

ELECTRICITY AND ELEC- 
TRONICS- BASIC. Second Edition. 
By William B. Steinberg and Walter B. 
Ford. American Technical Society, 
Chicago. 256 pages. $4.50. This is a 
welcome updating of a book we re- 
viewed some time ago. As good a basic 
text on electronics as you may find. 

FUNDAMENTALS OF UHF. By 
Allan Lytel. Rider. 160 pages. $3.90. 

UNDERSTANDING CAPACITORS 
AND THEIR USES. By William F. 
Mullin. Sams. 96 pages. $1.95. 

101 KEY TROUBLESHOOTING 
WAVEFORMS FOR SYNC CIR- 
CUITS. By Robert G. Middleton. 
Sams. 128 pages. $2. 

ABC'S OF COMPUTERS. By Allan 
Lytel. Sams. 128 pages. $1.95. 

TELEVISION TUBE LOCATION 
GUIDE. Volume 11. By the Sams 
Engineering Staff. Sams. App. 85 pages. 
$1.25.-John Milder -tp-- 
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Radio Propagation Reports 

Continued from page 51 

commercial services. Signals in this 
range can be bounced more than 2,500 
miles on a single hop and to the opposite 
side of the earth by continued alternate 
reflection between the ionosphere and 
earth. 

The characteristics of the ionosphere 
vary at different seasons, different times 
of day and at different phases of the sun- 
spot cycle. The variations are due 
largely to the fact that ionospheric ions 
are created by the sun's ultraviolet ra- 
diations. 

Although the ionosphere usually is 
thought of as a reflector of radio waves, 
this is only partly true. A given segment 
of it may be a good reflector for waves 
of a certain frequency, but to those of a 
higher frequency it's just like a window 
pane to a light beam. The waves go right 
on through. The job of the NBS propa- 
gation predictions is to tell you what 
frequency will see the ionosphere as a 
reflector. 

To get its data, the National Bureau 
of Standards maintains 161 ionosphere 
sounding stations all over the world. 
The NBS stations beam signals of vari- 
ous frequencies toward the ionosphere 
and then receive the echoes or return- 
ing skywave. Reports from all stations 
flow into the bureau's Central Radio 
Propagation Laboratory at Boulder, 
Colo., and from them are gathered indi- 
cations of ionospheric layers in exist- 
ence at the time, their positions, their 
reflectance and other data. With this 
information in hand the laboratory is 
able to make its predictions. 

We've already mentioned that the 
NBS predictions give you a maximum 
usable frequency for a DX path. The 
short -wave listener or ham should get 
as close to that frequency as possible, 
either to listen or carry on two-way 
communications. Signals from point A 
must hit a definite portion of the iono- 
sphere in order to be received at point 
B, but they will do so only if they are 
close to the muf. Signals of higher fre- 
quency are likely to go right on through 
the ionosphere or to be bounced over 
the receiving point if they are reflected 

new 
ton 

CB -3 TRANSCEIVER 

Only Hallicrafters offers 8- channel convenience 

and all these quality performance features. 

The transmitter ... output circuit matches 50 ohm 

antenna systems. Standardized C1223 /U crystals (3rd over- 

tone, series resonant) readily available. Output amplifier 

adjustable for max. legal input. 100% modulation on posi- 

tive peaks. Series -tuned 2nd harmonic trap for excellent 

TV suppression. 

The receiver...sensitivity less than 1.0 UV for 10 db. 

signal -to -noise ratio. Electronic squelch works on less than 

6 db. signal strength change. 6 kc. selectivity. Image rej. 

40 db. min. Audio ouput over 2 watts. Auto. noise limiter, 

series and shunt diodes. $149.50 

ilmrro 
Before you choose from the countless brands 
of CB equipment available, consider this 
fact: Nowhere in the field of communications 
is a manufacturer's experience, integrity and 

record of achievement more critical to per- 

formance and reliability than in citizen's 
band. Hallicrafters has built more precision 
communications equipment than all other 

CB manufacturers. 

the new ideas 
in communications 
are born at... hallicrafters 

Chicago 24, Illinois 

Export Sales: International Div., Canada: Gould Sales Co. 

Raytheon Mfg. Co., Waltham, Mass. Montreal, P.Q. 
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at all. Lower- frequency signals will be 
neither reflected nor allowed to pass 
through. They are simply absorbed by 
the ionosphere and atmosphere. They 
can be made to skip but so much power 
is required as to be impractical. 

The monthly NBS Basic Radio Propa- 
gation Predictions are available at 15¢ 
each or $1.50 for a year's subscription 
($2 foreign) from the Superintendent 
of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. But to 
use the reports correctly you need a 
booklet of instructions, National Bu- 
reau of Standards Circular 465, which 
can be had for 30¢ from the GPO. 

Figuring out the predictions could not 
be called an easy job. The charts are de- 
tailed and care must be taken. But for 
the serious SWLer and ham, the result 
is worth the trouble. Learning exactly 
what the predictions are and how they 
are used in itself is an interesting bit of 
knowledge. 

Basically, the monthly predictions 
consist of a series of wavy lines on grid 
charts which have time designations 
along the bottom and latitude markings 
on the side. 

In the instruction booklet is a great 
circle chart and a map of the world 
marked off into four zones: W for most 
of North America, Antarctica and all of 
Central and South America; I for 
Europe and Africa; I- Pacific for Alaska, 
Western Canada and part of the Pacific; 
E for most of Asia, Oceania, Australia 
and the Arctic. 

To use the predictions, you put a piece 
of tracing paper over the world map, 
draw the equator line and then place 
dots for the transmitter and receiver lo- 
cations. Putting the paper over the great 
circle chart, you draw the path from 
transmitter to receiver and note the 
midpoint (the exact procedure varies 
for short paths and long paths) . Turning 
back to the map, you fmd which zone 
the midpoint falls into. 

Next, you turn to the propagation 
prediction chart for that zone (W, E, 
etc.) and place your tracing over the 
chart. As you slide the tracing back and 
forth, your midpoint indicator intersects 
certain of the wavy lines, which are 
labeled with numbers to indicate mega- 

cycles. These numbers are your maxi- 
mum usable frequencies for various 
times of the day. You write them all 
down on a 24 -hour work sheet. Later, 
simply by glancing at the chart, you 
know the exact muf for a specified DX 
path at any hour. 

We happen to have at hand some old 
NBS predictions for March 1961. By 
following the above procedure, we find 
that at 1600 hours on any day that 
month our muf for a New York- Califor- 
nia path was 21 mc. By 2000 hours it 
changed to 23 mc. 

As a general guide to the ham and 
SWLer, the best band for most of the 
year is 20 meters (14 megacycles) . 

Especially during the present, when 
sunspot activity is still high, this band 
includes the best frequencies for F2 and 
sporadic E reflection. The 21- and 
28- megacycle bands are also good at this 
time but activity here is limited mainly 
to the daytime. The 7- megacycle band 
(40 meters) will give exciting results 
during dawn and dusk throughout the 
winter, as will the 3.5 -mc band. 

But, despite all the scientific data 
gathered on radio -wave propagation, it 
is still unpredictable enough to make 
DXing a fine -and interesting -art. - 

Hi -Fi Record Guide 

Continued from page 87 

More Americana is offered in Stan 
Freberg Presents The United States of 
America. This Freberg's- eye -view of the 
early history of our country makes up 
a funny record indeed. Its humor is ir- 
reverent, but it also hammers home a 
few truths that are not always self -evi- 
dent, and it can be listened to more than 
once without boredom setting in. 

The most successful martial music of 
our era is the Richard Rodgers score 
to TV's Victory at Sea. We are now up 
to Volume 3, carrying us through more 
of the War in the Pacific with excite- 
ment and tension, and recording of 
brilliance. 

A different type of excitement is gen- 
erated by Dizzy Gillespie and his or- 
chestra in Gillespiana, a suite that was 

[Continued on page 117] 
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Feedback 

Continued from page 4 

It is unfortunate that your publica- 
tion has received false information re- 
garding place of manufacture of Gen- 
eral Electric radios. In your September 
issue you said General Electric has 
radios built in Japan for sale in the U. S. 
under the GE label. 

The truth of the matter is that all 
radios sold under the General Electric 
label in the U. S. are manufactured (at) 
Utica, N. Y. As evidence of our con- 
tinuing faith in our ability to compete 
both with foreign and domestic competi- 
tors, we have completed a substantial 
enlargement of our manufacturing fa- 
cilities. 

. Your readers can be assured that 
when they purchase a General Electric 
radio they are supporting American in- 
dustry. 

R. C. Wilson 
General Manager 
Radio Receiver Dept. 
General Electric 
Utica, N. Y. 

EI offers apologies to GE. Several 
U. S. firms do have electronic equip- 
ment made in Japan for sale here under 
their own labels but GE does not. 

An hour ago I bought the September 
issue and read OUR SECOND WAR 
WITH JAPAN. I wish this article could 
be printed on every front page in the 
country. EI is the best in its field. 

Gary Barniak 
Chicago, Ill. 

CB Whip 

I would like to congratulate you and 
author Herbert Friedman , on the out- 
standing article you did on getting 
MORE FROM YOUR MOBILE WHIP 
(Sept. '61 EI) . Most magazines have 

forgotten that their journals are sup- 
posed to be for the amateur and layman. 
Your article explained the vertical 
whip in a down -to- earth, sensible man- 
ner. In my opinion there was more use- 
ful information in those two pages than 
in two antenna handbooks. 

M. F. Daidone, W2LYZ 
Long Island City, N. Y. 

Lo Blow 

A friend and I have been arguing 
about the relative service and mainte- 
nance costs for television and hi -fi. I 
think a TV set is likely to cost more be- 
cause sooner or later you have to buy 
a new picture tube and that takes a big 
bite out of your pocketbook. I can't 
think of anything comparable that 
might go wrong with a hi -fi set. What is 
the worst thing that can happen to a hi -fi 
system? 

Elvis Presley. 

Commuter's Query 

John Reed 
Boston, Mass. 

I am looking for a personal transistor 
radio that I could use while riding on a 
train, bus or car. Do you know who 
makes a good one? And what kind of 
reception could I expect? , 

John D. Clement 
Inglewood, Calif. 

We know several companies which 
make good transistor radios, John, but 
they weren't designed for use in trains, 
busses or cars. You could use any of the 
more sensitive jobs with 8 -10 transis- 
tors, but don't expect too much. Without 
a non -directional outside antenna, noise 
suppressors, etc., you're apt to get a. lot 
of noise and fading. 

In Between 

I have just read your article in the 
April issue on DXing IN BETWEEN. I 
would appreciate any advice on equip- 
ment that gets the 30 -50 me band. 

Ted A. Bridges 
Camden, Tenn: 

We're glad you asked. Plans for a 
30 -50 rig are in your hands right now ... elsewhere in this issue. (See page 
66.) + 

Electronics Illustrated 
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CB Corner 

Continued from page 59 

social doings). The reason behind the 
FCC's stand: clubs, they figure, can 
have a hand in self- policing the band. 
And that is what the FCC needs. 

Antenna Lengths ... "What is the 
length of the CB antenna ?" asks Arthur 
Ericson of Petersburg, Ill. Let's start by 
considering the basic antenna, the half - 
wave dipole. All other types are vari- 
ations of it. Determining its length in 

r 17 3 
GLASS 

INSULATOR / 

STRONGEST SIGNALS 
BROADSIDE TO 

ANTENNA 

GLASS 
INSULATOR 

72Z- 
COAXIAL CABLE 

TRANSCEIVER 
TO 

feet is simple with the standard "468 
formula." Just divide the frequency 
(27 mc) into 468. You get 17.33 feet, or 
about 17 feet 3 inches (you use a length 
slightly shorter than the formula gives 
because the center of the CB band is a 
little higher than 27 mc) . This half -wave 
dipole (see top diagram) is for fixed 
station use only. 

TO 
TRANSCEIVER 

CONNECT SHIELD 
TO CAR GROUND 

52$ COAXIAL CABLE 

The mobile whip is customarily a 
quarter -wavelength positioned verti- 
cally. To get its length, cut the half -wave 

January, 1962 
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dimension in two. The answer is 8 feet 
7 inches (see lower diagram) . - 

The base of the quarter -wave antenna 
must work against ground (which elec- 
trically restores the missing quarter - 
wave when compared with the half - 
wave model) . The ground in mobile 
units is the metal surface of the automo- 
bile. In fixed -station use it is the droop- 
ing radials known as a ground plane. 

Either of these antennas will yield 
reasonably good service in the CB band. 
Higher performance is possible with the 
more complex, elaborate arrays that are 
available in knocked -down form. 

--o-- 
CB Without Power ... Watch for a 

powerless or free -power CB rig -no 
batteries, no solar cells, no power line. 
George W. Bryan, Jr., an electronics 
engineer, has been granted a patent on a 
unique handie -talkie that's energized by 
the human voice. The physical impact 
of sound waves on the device is con- 
verted into electrical energy -enough 
to meet the modest power requirements 
of the transistorized circuit. The experi- 
mental model has a range of more than 
100 yards. Bryan believes that, with fur- 
ther refinements, this distance can be 
extended a mile or two (comparable to 
existing CB hand -held sets) .4_ 

30 -50 Special 

Continued from page 70 

VTVM and set its meter needle to the 
zero center position. Reconnect the 
leads across C17 as before. The meter 
should read off -zero. Now adjust T3's 
top slug for-zero reading. The final ad- 
justment for zero center is made on the 
lowest VTVM range. 

Oscillator RF Alignment is next. 
Connect the generator to the antenna 
terminals; set C3's plates to full mesh 
and connect the VTVM across C17 as 
above. Feed in a 30 me signal and adjust 
L3 for highest meter reading. 

Reset generator to 50 megacycles 
and fully open C3. Adjust C4 for maxi- 
mum meter indication. Repeat the pro- 
cedure once or- twice. If your listen- 
ing is in a particular section of the band, 
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you can peak the receiver to this area. 
The final tracking adjustment is made 

by compressing or expanding L2 for 
maximum meter reading across C17. 

If the receiver oscillates when placed 
in the cabinet (part of the band appears 
"blocked out "), remove Vl's shield. 

If you don't have the required RF 
Generator and VTVM, a local radio-TV 
shop should be able to do the alignment 
for a nominal fee. 

The antenna can be a piece of outdoor 
wire, a 6 -meter amateur antenna or you 
can make a whip or dipole cut for 40 
megacycles. (See the ARRL handbook 
for details.) A TV antenna will serve, 
although it may be directional. 

Set S2 to FM and tune in a station. 
If the signal sounds distorted, the sta- 
tion is probably using AM modulation 
and S2 should be set to AM. 

It may take a while to get the hang 
of the Public Service Band. Transmis- 
sions are short and to the point -but the 
thrill of immediacy is worth the effort. 

The Listener 

Continued from page 48 

also clip various versions of the same 
story out of your local papers. Soon 
you'll have enough pieces to put to- 
gether a total picture. 

-o- 
Clubs ... The country's oldest DX 

organization is the Newark News Radio 
Club (215 Market St., Newark 1, N. J.) . 

But the fastest -growing club currently 
is the American Short Wave Listeners 
Club (46C Parkway Village, Cranford, 
N. J.). Part of the reason is the fact 
that the group's SW editor, Robert New - 
hart, has a working knowledge of five 
languages: English, Spanish, Portu- 
guese, French and Swedish. You can get 
the club's SWL bulletin for 150. 

-o- 
Really Rare DX ... Where's Wind- 

hoek? It's the capital of South West 
Africa, a mandate of South Africa. This 
country threatens to become another 
hot -spot, but that is not the reason it 

[Continued on page 119] 
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Hi -Fi Record Guide 

Continued from page 112 

composed for the great trumpeter by 
Boris Schifrin, a pianist from the Argen- 
tine who plays jazz well enough to be a 
member of Dizzy's Quintet. The five 
movements of Gillespiana are ingenious 
and varied. 

In Dreamstreet, Erroll Garner plays 
with more freedom and vitality than he 
has for some time. Two of the ten tracks 
are original material while the others 
are Garner versions of the standards. 

The admirers of Art Tatum have 
found new fortune in recently discov- 
ered tapes of an evening's playing by 
the late genius of the jazz keyboard. In 
The Complete Art Tatum Piano Discov- 
eries, he is heard in interpretations of 
24 standard tunes. 

Jazz trombonist Kid Ory dates back 
to the days of Buddy Bolden, King 
Oliver and Jerry Roll Morton, yet here 
he is still playing trombone with power 
and enthusiasm. The two records of Kid 
Ory! Favorites! comprise a basic library 
of 17 Dixieland compositions. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions just below: 
The Sound of Stokowski and Wagner 

Stokowski, Sym. of the Air RCA Victor LM -2555 $ 4.98 
LSC -2555 5.98 

Thomson: The River; The Plow 
Stokowski, Sym. of the Air Vanguard VRS -1071 

VSD -2095 

Beethoven: Emperor Concerto 
Cliburn -Reiner RCA Victor LM -2562 

LSC -2562 

Prokofiev: Third Concerto; Ravel: Concerto 
Browning- Leinsdorl Capitol P -8545 

SP -8545 

Beethoven: Ninth Symphony 
Kleiber, Vienna Philharmonic 

Civil War Songs of the North 
Tennessee Ernie Ford 

Civil War Songs of the South 
Tennessee Ernie Ford 

Richmond 19083 

Capitol T -1539 
ST -1539 

Capitol T -1540 
ST -1540 

Stan Freberg Presents The United States 
Freberg and Cast Capitol W -1573 

SW -1573 
Rodgers: Victory at Sea, Vol. 3 

Bennett, Victory at Sea Orch. 
RCA Victor LM -2523 

LSC -2523 
Gillespiana 

Dizzy Gillespie and Orch. 

Dreamstreet 
Erroll Garner 

Complete Art Tatum 
Art Tatum 

Kid Ory! Favorites! 
Kid Ory and Orch. 

January, 1962 

Verve Y-8394 
V6 -8394 

ABC -Paramount ABC -365 
SABC -365 

Discoveries 
20th Fox TCF- 1102 -2 

STCF -IO2 -2 

Good Time Jazz M- 12041/2 
S- 12041/2 

4.98 
5.98 

4.98 
5.98 

4.98 
5.98 

1.98 

3.98 
4.98 

3.98 
4.90 

4.98 
5.98 

4.98 
5.98 

4.98 
5.v8 

3.98 
4.98 

7.96 
9.96 

9.96 
11.96 

New 
Amplification 
Principle 

TWO scientists at the Stanford Re- 
search Institute, Menlo Park, Calif., 

have come up with a transistorized hi -fi 
amplifier based on a principle never be- 
fore used in the audio field. The men, 
Hewitt Crane and Philip Merritt, claim 
a high degree of efficiency for their 
brainchild, which is based on a mod- 
ulated- carrier principle. 

They reasoned that if transistor cir- 
cuits were used for on -off switching (a 
job which they do exceedingly well) , the 
ratio of on -time to off -time could be 
controlled (modulated) to produce 
linear amplification over a wide range 
... in fact, right down to DC. The ampli- 
fier's output actually is a series of pulses 
(on -off, on -off, etc.) that achieves re- 
production by having longer or shorter 
"on" periods. A square -loop ferrite core 
modulator is used as part of the circuit. 

At present, the high cost of the switch- 
ing transistors required in the output 
stage may limit the wide use of this am- 
plifier in highly competitive commercial 
audio fields. However, transistor tech- 
nology is developing to the point where 
the price should come down to the audio- 
phile's level in the near future. 

The lightweight amplifier also may 
be used in satellites. 
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SAVE MONEY ORDER BY MAIL 

FOR SALE 

BUY GOVERNMENT Surplus: Electronics; 
Test Equipment; Oscilloscopes; Trans- 

ceivers; Radiotelephones; Jeeps; Boats; 
Aircrafts; Misc. -Individuals can now buy 
direct from Govt. -Send for: "U. S. 
Depot Directory & Procedure" $1.25. To: 
Brody Surplus, Box 425 -EL, Nanuet, New 
York. 

CONVERT ANY television to sensitive, 
big screen oscilloscope. Only minor 

changes necessary. Plans $1.95. Relco, Box 
10563, Houston 18, Texas. 
SUPERSENSITIVE DIRECTIONAL micro- 

phone picks up a whisper at great dis- 
tances. Used by investigators to record 
faint sounds without being detected. 
Easily constructed for about $7.00. Step 
by step plans $1.95. Dee Company, Box 
7263 -C, Houston 8, Texas. 

TRANSISTORIZED POLICE radar detec- 
tor kits. Free diagram and information. 

Deekit Co., Box 7263, Houston 8, Texas. 

ELECTRONIC -SCIENTIFIC KITS by Kit - 
Tronics. Metal Detector, SW Radio, 

Experimental kits. Catalog and Discount 
Certificate 104. Kit -Tronics Corporation, 
Dept. B -1, 15208 Stagg Str., Van Nuys, 
Calif. 
CITIZEN BAND Walkie- Talkie $42.50, in- 

formation $.10. B & H Company, Box 
12, Transfer 4, Pennsylvania. 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .254 for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 

Corp., 
512 Broadway, Dept. EI, NYC 12 

COMPUTER AMPLIFIERS for parts, less 
tubes, $4. Box 7, Cambridge 39, Massa- 

chusetts. 

EMPLOYMENT OPPORTUNITIES 

PRINTING - ADVERTISING SALESMEN. 
Excellent moneymaking sideline selling 

Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 
tials. Free Samples. "Ralco " -El, Box L, 
Boston 19, Mass. 

BUSINESS OPPORTUNITIES 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 
FREE BOOK: "609 Unusual, Successful 

Businesses." Box 1001 -ELB, Evanston, Il- 
linois. 

EDUCATION & INSTRUCTION 

ARE YOU cashing in on the two -way 
mobile radio & citizens band boom? 

Highly effective home -study review for 
FCC commercial phone exams. Free liter- 
ature. Cook's, Box 10634, Jackson 9, Miss. 
CIVIL SERVICE Career. Excellent bene- 

fits, security. Free list. Donald Marsh, 
8243 Au Sable Rd., St. Helen, Michigan. ... HI-FI 

RECORDERS, HI -FI! Free Wholesale 
Catalogue. CARSTON, 125 -G East 88, 

NYC 28. 

RADIO & TV 

10 DISTANCE CRYSTAL set plans -254; 
20 different -504, including "Experi- 

menters' Electronics Magazine "; 12 issues 
$2.50. Laboratories, 1131 -K Valota, Red- 
wood City, California. 
ATTENTION CB And Radio Clubs. Send 

us your club name and address for sam- 
ples, literature, new products, etc. 
Mahler Research, G.P.O. Box 1159, New 
York I, N. Y. 

DIAGRAMS FOR Repairing Radios $1.00, 
Television $2.00. Give make, model. 

Diagram Service, Box 672E1, Hartford I 

Conn. 
RADIOS, TAPECORDERS, Teleceivers, 

Teleamplifiers, everything Japanese. 
Unita, 545 Fifth, New York 17, N. Y. 

DETECTIVES 

DETECTIVES -EXPERIENCE unnecessary. Detective Opportunities. Write, 
Wagner, B -125 West 86th, New York 24. 

TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep- Learning 
Research Association, Box 24-El, Olym- 
pia, Washington. 

NEW CONCEPT of self- hypnosis teaches 
you quickly, easily. New tape! New rec- 

ord! Free literature. McKinley -Smith Co., 
Dept. T -3, Box 3038, San Bernardino, 
Calif. 

TAPE RECORDERS Hi -Fi Components. 
Sleep Learning Equipment, tapes. Un- 

usual values. Free Catalog. Dressner, 
1523Z Jericho Tpke., New Hyde Park, 
N. Y. 

RENT STEREO Tapes -over 1500 different 
-all major labels - free catalog. 

Stereo- Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

MUSIC 

ACCORDIONS, CHORD Organs, Gui- 
tars! Buy direct -save to 1/2. Famous 

makes. Free home trial. Easy terms. 
Trades. Free catalogs. Mention Instru- 
ment. International Music Mart, Dept. 
EL, 2003 Chicago Avenue, Chicago 22. 

PERSONAL 

LOANS BY Mail. $50 to $600 For Any 
Purpose. Confidential. 2 years to repay. 

Free loan application. Write: American 
Loan Plan, Dept. EI- 11161, City National 
Bldg., Omaha 2, Nebraska. 

MISCELLANEOUS 

ATTENTION CB And Radio Clubs. Send 
us your club name and address for sam- 

ples, literature, new products, etc. 
Mahler Research, G.P.O. Box 1159, New 
York I, N. Y. 

ELECTRONIC KITS assembled, wired and 
tested by Naczas Kit Service, Dept. I, 

18 Wolfe Street, Manchester, New Hamp- 
shire. "Where Quality Excels." 
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The Listener 

Continued from page 116 

is such rare, rare DX. The reason lies 
in the fact that there are no short -wave 
broadcast stations in South West Africa 
and the aeradio at Windhoek and a ma- 
rine station at Walvis Bay reach only a 
few miles. 

The only way to get a QSL out of SW 
Africa is via an aircraft passing over. 
Planes flying from Africa's West Coast 
(especially Luanda in Angola) to Jo- 

hannesburg pass this way. Although 
they have low -power transmitters, that 
magnificent antenna height gives a real 
reach to their signals. Since the planes 
give regular position reports, DXing 
comes down to camping on the right 
frequencies (13304.5 kc at mid -day and 
8820 kc later) and waiting. Fortunately, 
most airlines verify. The aircraft in- 
volved here belong to BOAC, so address 
your report either to their office in Jo- 
hannesburg or to the home office in Lon- 
don. -o- 

Note . . . All those interested in 
broadcast band changes should sub- 
scribe to the FCC BC -12 lists put out 
by Seabrooke Printing, 514 Tenth St. 
NW, Washington 4, D. C.- 

Tech Editor's Test Bench 

Continued from page 60 

Allied Radio was also on the market 
with a few kits, but the field didn't really 
get going until after the war. 

What does the popularity of kits 
mean? To me, it's a sign that the average 
guy wants to get involved in the tech- 
nology around him. Sure, there have 
been lots of gags about hams, hi -fi ad- 
dicts and the other do- it- yourself bugs. 
But I say more power to them! This is a 
complicated world and it is too easy to 
be swamped by today's technology -to 
be convinced that everything technical 
is so complicated as to be beyond the 
grasp of the common man. Kit building, 
I believe, is a step in the direction of 
greater understanding of this expanding 
electronic world. 

January, 1962 

Gamma Eye On High 

HOW heavy is gamma radiation in 
outer space? To get an answer, 

America put a special satellite -Ex- 
plorer XI, shown above -into orbit. 
The 82 -pound "street light" contains a 
gamma ray telescope pointing out the 
top. A scintillation counter tallies rays 
detected by the 'scope and transmits its 
information (on 107.97 mc) to earth via 
four loop antennas at the bottom. The 
rectangles on the column are solar cells. 

No one has been able to count gamma 
rays in space because those that come 
our way are mauled by t_Ze earth's at- 
mosphere and never reach the ground. 
In the atmosphere, we know gamma 
rays are emitted when a loose proton 
hits an atomic nucleus and excites it. 
In subsiding into its normal state, the 
nucleus emits a gamma ray (if more ex- 
cited, it emits particles) . Scientists now 
want to know whether the same thing 
happens in space. The answer will give 
us an idea of nuclear activity way out 
there, and gamma rays also are clues to 
the basic elements in our universe. 

Gamma rays are electromagnetic in 
character but are of shorter wavelength 
than light, ultraviolet or X rays. - 
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RAD -TEL'S 
Quality 

BRAND NEW 

TUBES! 

75%UP to 

occ 

EACH TUBE INDIVIDUALLY B ATTRACTIVELY BOXED 

Qty. Type hice 

-6AU7 .61 
-6AÚ6 .87 - SAYS .41 
-SAWS .90 
_69x4 .66 
-SAIS .74 
-69X7 .64 
_SUS .92 - 6016 .50 
-SBA) .S4 - 6190 .R 
_ß1C5 .61 
_ß6C7 .94 
_SIGO .97 
_ßB05 1.25 
_ODDS .57 
-9116 .55 

Qty. Type Price 

_616 .67 
_617 .62 -616 .63 
_6L6 1.06 -607 .98 
-6S4 .51 
-BSO .76 

6SA7CT .76 
__SUM .41 
-_6SH7CT .49 

6517 .q 
-__15K7CT .74 

65L7CT .80 
B5N7CT .65 

_ -6S07 .73 
OT4 .99 
STS .05 

Qty. Type Price 

_1204 .69 
-12065 .69 - 12010 .75 
-12618 .t5 
-12DM7 .67 
_12006 1.04 
_12057 .79 
_120T5 .76 
-120T7 .79 
_120T0 .79 
-120W1 .89 - 120Z6 .56 
_12E55 .54 
_12110 .56 
_12NL6 .50 
_121460 .79 - 12E111 .78 

_68F5 .90 
-B1F6 .44 
-6B66 1.86 
-6IN6 .65 
_IMPS .87 
-5816 .62 
-6117 .79 
_81K7 .85 
-S1L7 1.00 _IBM .57 
-SONS .74 
_6865 .65 _MS 1.05 
_8B07 1.00 
_SIRS .76 
___11150 .90 
-B1U0 .70 1 YEAR GUARANTEE 

Mr. Serviceman: Do yourself a favor! The 
COMPARISON tells the story of RAD -TEL'S 
'MONEYSAVING" SALE OF VALUES. Depend- 

able ONE -DAY SERVICE. RAD-TEL SELLS 
ONLY NEW TUBES. 

Qty. type Pries Qty. Type Price Oty. Type Price Qty. Type Price Qty. Type Price 

_ßC3 .80 _31154 .96 -305 .80 _ _511Y8 1.01 _5Y4 .59 _0Z4 .79 _2121 1.20 -354 .61 51C0 .79 _ 6665 1.20 _1912 .62 -2E05 .45 _3V4 .50 58E8 .83 _64114 .46 _113 .70 3A3 .78 _46116 .54 _51367 .02 _BAGS 1.05 _10113 .55 _3114 .60 _4896 .51 5107 .97 _6657 .96 _103 .79 _39F4 1.02 _4005 .56 _5880 .79 _68F3 .73 _1115 .54 3915 .42 _4868 .96 5010 .83 _6664 .97 _113 .79 -360$ .51 _4066 .75 _5C50 .76 _1915 .68 _193 .79 _3ÁY0 .41 _4007 1.01 5CL8 .76 _6ÁN4 .81 _164 .68 
- 

.51 _48Se .91 SCMB .90 _BAND .99 _1105 .58 _3005 .54 _411110 .71 
_ 

_ 5E68 .04 _.6665 .95 _11.65 .N -30E6 .52 _4026 .58 . _SCZ5 .72 _6ÁL5 .47 - 1155 .69 -31106 .76 _4017 .96 - 
_ 

HAI .80 _$1L7 1.43 _1185 .59 31U0 .78 _4C56 .61 SEUO .e0 _JAM4 1.50 _105 .03 -30YÁ .55 _40E6 .62 -516 .68 _SAMS .70 _1526 .711 _3026 .55 __4056 .60 . - 5T4 .79 1A05 .53 -154 .59 _.3066 .54 _40T6 .55 -.578 .01 _6905 .55 _1S5 51 _3CF6 .60 4EW6 .50 
_ 

_504 .60 _61S5 .00 _1T4 .56 -3C56 .52 _59M0 .79 5U8 .01 _6A56 .80 -1U4 .57 _3054 .95 _56N0 .06 -_ 5V3 .90 -SATE .43 -IUS .50 _3060 .60 _5A05 .52 5116 .56 _EATS .79 _1112 .50 _30T6 .50 _5A50 116 ._508 .78 _6AÚ4 .02 -1X26 .82 _304 .63 _SATO .80 _573 .46 _61U6 .52 

NOT AFFIDATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 

SEND FOR FREE TROUBLE SHOOTER 
p GUIDE AND NEW TUBE & PARTS CATALOG 

Ilâ \ RAD-TEL TUBE CO. 1 
BET. EI-162 55 CHAMBERS STREET, NEWARK 5, N. J 

TERMS 25% deposit must accompany all orders. balance COD. Orders under $5 add $1 
handling charge plus postage. Orders seer S5 plus postage. Approx. B tubes per 1 ib. Subject 
to prior sale Prices subject to change. No COO's outside continental USA 
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-6007 1.02 - 6BY5 1.15 
_ß8Y8 .54 
-60Y9 .66 
-1826 .55 
-6127 1.01 
-6BZO 1.09 
-ßC4 .43 - 6CB .90 
_GCB6 .55 
-6C06 1.42 - SCES .57 
_SCR .64 
-ßC67 .61 
-SECS .77 
-6014 .70 
_6CL8 .79 

606 .03 - _6664T .54 
_. 6V8 .86 
_ -6W4 .60 
_6W6 .71 

6X4 .39 
_ .-6X56T .53 _ 608 .90 
-6T66 .65 
_7A0 .66 
_7AU7 .61 

7B6 .69 
7E56 .73 
7F0 .90 
714 .69 
81118 .03 

__AMMO .93 

_VMS .90 - 00N0 .7S 
-9005 .60 _OM .62 - OCM7 .69 
-ICN7 .97 
-OCS7 .74 
_OCXR .93 
-OEBO .94 
-OSN7 .66 
_9CL6 .79 

110'7 .75 
_ 1214 .60 

-12165 .55 
-12ÁC6 .49 
_12A06 .57 
_12AE6 .43 

-12126 .53 
_12F0 .66 
-12FA6 .79 
_12FM6 .43 
_12FR0 .9I 
_12Fx6 .65 

-120CS 1.06 
-1216 .84 
_1215 .65 
-1216 .58 
_1256 .62 - 12517 .92 
_125F5 .50 
_12ßF7 .69 
_12ßN7 .49 
-12517 .67 
_12517 .74 

_12517 .00 
_12ßN7 .67 
-12507 .78 
_12U7 .62 
_1206 .53 
-12W6 .69 
_12x4 .30 
_171124 .67 
_17006 1.09 
-1704 .69 
-17066 1.06 
_17L6 .58 
-17W6 .70 
_16FW6 .49 
_1$F00 .53 
_10FY6 .50 
_19004 .03 

__SCM6 .64 
-6CM7 .66 
_BCMO .90 
-6CN7 .65 
-BC6O .04 
-BCR6 .51 
__$CS$ .57 
-SCSI .69 
-BC65 .58 
-6006 1.00 
-6CY5 .70 
_1017 .71 
-6014 .60 
-6685 .69 
-BOOB .51 
-60Eß .58 
-0000 .59 
-6006 .59 

_12ÁE7 .94 
-12ÁF3 .73 
_121F6 .49 
-Á2A16 .46 
_12AL5 .45 
-12ÁL0 .95 
-12A05 .60 
-12ÁT6 .43 
_121T7 .76 
_12AU6 .51 
-12AÚ7 .60 
-129116 .41 
-121V7 .75 
_12104 .67 
-121117 .63 
-121Y7 1.44 
-12ÁZ7 .86 
_12114 .63 

-19866 1.39 
_1970 .00 
_19116 .79 
-21E06 1.49 
-25AV5 .03 
_25AX4 .70 
__251115 .91 
-25806 1.11 
-25C5 .53 
-_2SCA5 .59 
_25C06 1.44 
__-25CU6 1.11 
-.250N6 1.42 

25E15 .55 
25L6 .57 

_25W4 .6S 
_2526 .66 
32ET5 .55 

-6606 1.55 
_6006 1.10 
-60T6 .53 
-60T0 .79 
_1EA0 .79 
_6E65 .72 
-6E68 .94 
_SEMS .76 _WV .92 
-OEU8 .79 
_SEWS .57 
_6EYi .75 
-BF9CT .79 
_SEC .69 
-S6K6 .79 _WM .94 
_6466 .54 
-0150T .51 

_12BÁ6 .50 
_12007 .04 
_121106 .50 
-126E6 .53 
_120F0 .44 
_12BN7 .77 
-12855 1.00 
_12619 .56 
_121106 1.00 
_Á20Y7 .77 
_12027 .75 
_12C5 .56 
_12CN5 .56 
_12C/I6 .54 
_12CÚ5 .58 
_12CU6 1.06 
_12C56 .54 

3217 .90 
3505 .60 

_35C5 .51 
-3516 .57 

35W4 .42 
-3525 .60 
. 36AM3 .36 

5005 .60 
SOCS .53 
50E95 .55 
50L1 .61 
5763 1.00 
7017 .97 

___ 7025 .69 
.114/624 .46 
_607 .70 

11723 .61 

Electronics Illustrated 
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Electronics 
Training 

FROM BASICS TO OUTER SPACE ROCKETRY! 
Not only the basic applications of electronics like Radio and TV, 
but also the satellites, space ships, guided missiles, all depend on 
Electronics Technicians who install, adjust, maintain and repair 
the equipment needed. What other job can be so exciting, profit- 
able and promising? Yet many men, 17 -55, can now train in the 
DeVry way at home for such jobs- without previous technical ex- 
perience or advanced education. 

DeVRY TECH PRESIDENT VISIT 
MISSILE FACILITIES! 
Mr. T. J. Lafeber, DeVry's President, is 
shown here at missile test stand. During an 
inspection tour, he was deeply impressed 
with the role that is being played in na- 
tional defense by electronic technicians. 

y 
b . tì 00.._ 

` A RARE VIEW! This inside view of a 

ballistic missile is seldom seen by a 

civilian. Its a sight that greatly im- 
p'essed Mr. Lafeber. 

TIE HEART OF THE MISSILE! Missile 
w ring soon becomes clear to a DeVry 
Tech man because he learns basic cir- 
aits by use of the " Electro- Lab." a 

training device that helps speed up 
learning. 

DON'T DELAY 
MAIL TODAY! 

THE COUNT DOWN! Here is a con- 
trol panel for missile tests. Missile 
check -out and adjustment are 
largely the work of the Electronics 
technician. 

WHAT SOME DeVRY TECH 
GRADUATES ARE DOING! 
Edward Hahn, Illinois, was a 

laborer. Now he is an Elec- 
tronic Project Engineer with 
the Martin Company, a large 
producer of missiles. 

Dale L. Gawthorpe, Illinois, 
left a clerk's job to take the 
DeVry program. He is now 
enjoying his work with auto- 
matic pilot equipment at 
Sperry Phoenix Company. 

Char es Moris-lita, Oregon, 
forkrd as a armer befor_ 
taeirq DeVry's :rain ng. Now 
te builds and tests equip- 
-lent at Lock-eed's Space 
crtd fissile Diision. 

Ceorte D. Croon, California, 
acs 4 retail store clerk. He 
5ok the DeVry training pro - 
¡ram and toda he is doing 
wry "Jell with lis own busi- 
ness n the ser'icing field. 

r 

BUSINESS REPLY MAIL 
First Class Permit No. 4148, Chicago. Ill 

DeVry Tech 
4141 Belmont Avenue 
Chicago 41, Illinois 

No 

Postage Tramp 

Necessary 

P Mailed in kre 

United Stares 
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17 -55 
NO A DVG 1.:(_LL, cri't ,r 

Pe p,artI^rrl f, 
To help you EARN GOOD MONEY later 
in industry, DeVry's modern training 
provides a thorough grounding in ba- 
sics ... then develops your skill. 
Thus, there is no need for advanced 
education or previous technical ex- 
perience at the start. Whether you 
train in your spare time at home or 
in our well -equipped Chicago or To- 
ronto Laboratories, DeVry helps you 
become a well -trained technician, 
ready for a real career in Electronics. 

NEW! ALL HEW! 
Shown below is the valuable new 
combination oscilloscope and volt- 
meter which DeVry Tech men build 
during the new "space" training pro- 
gram. But that's not all! New movies, 
new subjects, new texts, new experi- 
mental projects - all prepare you 
thoroughly in this latest and greatest 
DeVry Tech training program. 

410 

Prepare Now for a REAL Job in 

SPACE and 
MISSILE 
Electronics 
from RADIO to ROCIfCFTRy 
NO PREVIOUS 
ELECTRONICS 
EXPERIENCE 
NEEDED! 

Here is an opportunity 
you won't want to pass 
up! Now a wider range 

of Electronic opportunities lies ahead for the trained techni- 
cian -from starting your own Radio -TV service shop to work. 
ing with rockets and missiles ... from industrial electronics 
to space electronics. And make no mistake about it, this is 
one of the largest and finest opportunity fields of our time. 
Here, trained technicians are in demand, td 
build, install, service and maintain all sorts of 
equipment used in Communications, Radar, 
Broadcasting, Automation, Industrial Electronics 
.. and the exciting developments in Space and 

Missile Electronics. Now DeVry makes it possible 
for you to prepare for just such opportunities. 
Check the fields that interest you on the coupon 
below, and mail TODAY. You'll get honest -to- 
goodness FACTS about your chances of prepar- 
ing for a better career in Electronics. 

,V!!r Te C h ni 
Dept. EI-1-S 

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 & Missile Electronics iielevision and Radio Microwaves 
Radar Automation Electronics Communications 
Computers Broadcasting Industrial Electronics 
Special "Short Nurses" 

Name 

Address Apt 

City Zone State 

Please Print 
Age 

1-1 Check here if you face military service. Canadian residents: Write DeVry 
Tech of Canada, Ltd., 970 Lawrence Avenue West, Toronto 19, Ontario. 

MAIL POSTAGE -FREE CARD NOW ! 

EFFECTIVE 
EMPLOYMENT SERVICE 

When your training is completed our 
Employment Service helps you get 
started in Electronics. Yes, you get 
the same effective nationwide em- 
ployment aid that has helped so many 
men in the past toward good jobs or 
a business of their own. 

DRAFT AGE? 
If you are subject to military service, 
mark the coupon. We have valuable 
information for you. 

4 MAIL TODAY! 
FREE 

BOOKLETS 
GIVE YOU FULL FACTS ON 
HOW YOU MAY GET STARTED! 
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