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Where You Train Is 

As Important As Your 

Decision To Train 
Electronics is a growing and 
expanding industry. That's 
why so many ambitious men 
are deciding to train for ca- 
reers in this exciting field. 
They recognize the opportu- 
nities to advance and pros- 
per. But, where a man trains 
and how the school of his 
choice teaches Electronics 

... how it encourages him to reach his goals and realize his 
ambitions ... is most important to his success. 

This is a fast changing world. A school offering Electronics 
courses must keep pace. That's why NRI -with nearly 50 years 
of specialized experience -now offers eight choices of training 
within the one field of Electronics. Select the course of most 
interest to you and receive the kind of home -study training that 
prepares you for a specialized career. NRI's large staff of 
specialists is always on the job keeping course material up -to- 
date ... helping you earn your way while training ... assisting 
you with job placement when ready. In short, whatever branch 
of Electronics you select, NRI is qualified through 
knowledge and experience to help you grow. 

SPECIAL TRAINING 
EQUIPMENT INCLUDED 

NRI "learn by practice., 
method is the time -proved 
way to learn easier, faster 
better. Most NRI courses in- 
clude-at no extra cost -spe- 
cial training equipment to give 
shop and laboratory experi- 
ence in your own home. All 
equipment is yours to keep. 

Projects you build, experi- 
ments you perform, make 
NRI lessons come to life. Complex subjects become interest- 
ing, easy to grasp. Your first projects are measuring voltage 
and current in circuits you build yourself. You use a Vacuum 
Tube Voltmeter which you construct. Later on, you progress 
into more involved experiments. If you like working with your 
hands, you'll enjoy learning Electronics with NRI. 

THE PROVEN WAY TO BETTER PAY 

Best of all, NRI provides training right in your own home and 
in your spare time. No time wasted getting to school. You fit 

study hours to your own schedule. You go as fast or as slow 
as you like. Check the training of most interest to you; cut out 
and mail the postage -free card now. Read about Electronics 
opportunities, NRI courses, the NRI trial plan, convenient 
terms. 

Pick the ELECTRONICS 

CAREER You Want 

2 

3 

America's Oldest and Largest Radio -W 
Electronics Home -Study School 

5 

6 

7 

8 

INDUSTRIAL ELECTRONICS 
Learn Principles, Practices, Maintenance of Electronic 
equipment used today in business, industry, defense. 
Covers Electronic controls and measurement, compu- 
ters, servos, telemetry, multiplexing, many other sub- 
jects. 

RADIO -TELEVISION SERVICING I 
Learn to service and maintain AM -FM Radios, TV sets, I 
Stereo Hi -fi, PA systems. etc. A profitable, interesting 
field for part -time or full -time business of your own. 

COMPLETE COMMUNICATIONS 
A comprehensive training course for men seeking ca- 
reers operating and maintaining transmitting equip- 
ment in Radio -TV Broadcasting or mobile, marine, 
aviation communications. Prepares you for FCC Li- 
cense. 

FCC LICENSE 
Prepares you quickly for First Class License exams. 
Every communications station must have one or more 
FCC -licensed operators. Also valuable for Service Tech- 
nicians. You train at home. 

MOBILE COMMUNICATIONS 
Training in installation and maintenance of mobile 
equipment and associated base stations like those used 
by fire and police, taxi companies, etc. Prepares you for 
First Class FCC License exams. 

MARINE COMMUNICATIONS 
Shipboard transmitting equipment, direction finders, 
depth indicators, radar are all covered in this course. 
You prepare for your First Class Radiotelephone Li- 
cense with Radar Endorsement. 

AVIATION COMMUNICATIONS 
For men who want careers working with and around 
planes. Covers direction finders, ranges, markers, loran, 
shoran, radar, landing systems, transmitters. Prepares 
you for FCC License exams. 

MATH FOR ELECTRONICS 
From basic arithmetic review to graphs and electronic 
formulas in one complete "short course" package of 
five carefully prepared texts. Quick, complete and low 
in cost. 

' MAIL POSTAGE -FREE CARD NOW 
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R ADIO GIANT-SIZED Pages 

The Largest Catalog 

in Our 42 -Year History 
It's Better Than Ever It's New - It's Big - 

It's From the "World's Hi -Fi & 
The exciting, all -new 1963 Lafayette Catalog 
features thousands of items for the audiophile, 
experimenter, technician, hobbyist, serviceman 

Electronics Shopping Center" 
. Citizens Band, Tape Recorders, Stereo Hi -Fi, 

Ham and Amateur Equipment, and much more. 

No Money Down on Lafayette's Budget Plan 

ONLY LAFAYETTE OFFERS THESE OUTSTANDING EXTRAS: 

!SATISFACTION GUARANTEED OR MONEY REFUNDED LOWEST PRICES EXCLUSIVE 

LAFAYETTE KITS LARGEST STOCK SELECTION BUY THE EASY -WAY WITH EASY- PAY... 

LAFAYETTE 24 -WATT LAFAYETTE HE -20C 

STEREO AMPLIFIER C.B. TRANSCEIVER 

LA 224WX 49.95 

12 -Watts per chan- 
nel 
Frequency Response 
20- 25,000 cps 
Complete Stereo 
Controls 

LAFAYETTE 
10- TRANSISTOR C.B. 

"WALKIE- TALKIE" 

HE -20C 

109.50 
Officially Approved 
For Use in Canada 
8 Crystal Control- 
led Receive and 
Transmit Positions 

MAIL ORDER AND SALES CENTER 
111 Jericho Turnpike, Syosset, L. I., N. Y. 

OTHER 
Jamaica, N. Y. 

New York, N. Y. 
Bronx N. Y. 

Scarsdale, N. Y. 

LOCATIONS 
Newark, N. J. 

Plainfield, N. J. 
Paramus, N. J. 

Boston, Mass. 

Natick, Mass. 

51 .4y, 1963 

33.95 
each, 

2-for-62.90 

NE -298 

50% More Power- 
ful -Extra RF Stage 
Receives and 
Transmits up to 2 
Mlles 

DELUXE LAFAYETTE 
4 -BAND SW 

BROADCAST RECEIVER 

_ 

. 0 
HE-40 

49 e95 
Covers 4 -Bands 
550KC -30MC 
Electrical Band 
Spread 
Built -in "S" Meter 

LAFAYETTE 4 -TRACK 

STEREO TAPE DECK 

RK -140 

99.50 less case 
Built -in Transistor- 
ized Stereo Rec- 
ord/Play Preamps 
Records Sound -on- 
Sound 

I LAFAYETTE RADIO ELECTRONICS, Dept. EIE -3 tee 
P.O. Box 10, Syosset, L. I., N. Y. Send me the 

Free 1963 388 - 

Page Lafayette 
shipping charges collect. Catalog I $ 

I 
Name 

I Address 

L City Zone State 

enclosed for Stock No. 

1 
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Our Silent Ally S David Pursglove 29 

Electronic Plant Sleuth Henry Unger 48 

An All- Electric Furnace 50 

Way -Out Microwaves Ken Gilmore 73 

Tumniks for the Tummy Alex Dorozynski 71 

Electronics Under the Sea George Kai -hung 87 

Hottest Hole This Side of Hell Robert Hertzberg, W21311 90 

Shop Notes 102 

Special Construction Projects 
Personal PA George A. Moran 45 

The El Super- Strobe Herb Friedman, W2ZLF 58 

The Big Ear John Potter Shields 62 

RF Blocking Probe Herb Friedman 72 

Radio: CB Amateur SWL 
First SSB CB Rig on the Air Len Buckwalter, KBA4480 38 

Build El's Single -Sideband Adaptor Herb Friedman, 2W6045 42 

Basic CB Circuit Theory II Len Buckwalter 54 

Peaking Headphones for CW Rufus Turner, K6A1 65 
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Profits That Lie Hidden 
in America's Mountain of 

Broken Electrical Appliañc s 
By J. M. Smith President, National Radio Institute 

And 1 mean profits for you - no matter who 
you are, where you live, or what you are 
doing now. Do you realize that there are 
over 400 million electrical appliances in the 
homes of America today? So it's no wonder 
that men who know how to service them 
properly are making $3 to $5 an hour - in 
spare time or full timeI I'd like to send you 
a Free Book telling how you can quickly and 
easily get into this profitable field. 

J.HE COMING OF THE AUTO created a 
multi- million dollar service industry, 

the auto repair business. Now the same 
thing is happening in the electrical ap- 
pliance field. But with this important 
difference: anybody with a few simple 
tools can get started in appliance repair 
work. No big investment or expensive 
equipment is needed. 

The appliance repair business is boom- 
ing - because the sale of appliances is 
booming. One thing naturally follows the 
other. In addition to the 400,000,000 ap- 
pliances already sold, this year alone will 
see sales of 76 million new appliances. 
For example, 4,750,000 new coffee mak- 
ers, almost 2,000,000 new room air con- 
ditioners, 1,425,000 new clothes dryers. 
A nice steady income awaits the man 
who can service appliances like these. 
And I want to tell you why that man 
can be you - even if you don't know a 
volt tram an ampere now. 

A Few Examples of What 1 Mean 
Now here's a report from Earl Reid, of 

Thompson, Ohio: "In one month I took in 
approximately $648 of which $510 was clear. 
I work only part time." And, to take a big 
jump out to California, here's one from 

P' 

C d/ 

r 

J. G. Stinson, of Long Beach: "I have 
opened up a small repair shop. At present 
I am operating the shop on a spare time 
basis - but the way business is growing it 
will be a very short time before I will devote 
my full time to it." 

Don't worry about how little you may 
now know about repair work. What John D. 
Pettis, of Bradley, Illinois wrote to me is 
this: "I had practically no knowledge of any 
kind of repair work. 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 my basement." 

We Tell You Everything 
You Need to Know 

If you'd like to get started in this fas- 
cinating, profitable, rapidly growing field - 
let us give you the home training you need. 
Here's an excellent opportunity to build up 
"a business of your own" without big in- 
vestment - open up an appliance repair 
shop, become independent. Or you may pre- 
fer to keep your present job, turn your spare 
time into extra money. 

You can handle this work anywhere - in 
a corner of your basement or garage, even 

EARN WHILE YOU LEARN 
with this APPLIANCE TESTER 

- Yours at No Extra Charge 
Your NRI Course comes complete 
with all the parta 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 connections, etc. 
in a jiffy; find defects in house wir- 
ing, measure electricity used by ap- 
pliances; many other uses. 

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

May, 1963 

on your kitchen table. No technical experi- 
ence, or higher education is necessary. We'll 
train you at home, in your spare time, using 
methods proven successful for over 45 years. 
We start from scratch - tell you in plain 
English, and show you in clear pictures - 
everything you need to know. And, you will 
be glad to know, your training will coat you 
less than 209 a day. 

FREE BOOK 
and Sample Lesson 

I think that our 24 -page Free Book will 
open your eyes to a whole world of new 
opportunities and how you can "cash in" 
on America's "Electrical Appliance Boom." 

I'll also send you a Free Sample Lesson. 
It shows how simple and clearly illustrated 
our instruction is - how it can quickly pre- 
pare you for a profitable future in this big 
field. Just mail coupon, letter, or postcard 
to me: Mr. J. M. Smith. President, National 
Radio Institute, Dept. K E 3, Washington 16, 

D.C. (No obligation, of course - and no 
salesman will call on you.) 

r MAIL THIS FOR FREE BOOK and SAMPLE LESSON 

Mr. J. M. Smite, President 
NATIONAL RADIO INSTITUTE 
Dept. NE3. Washington 16, D.C. 

Tell me how I can "cash in" on the "Elec- 
trical Appliance Boom." Send me your illus- 
trated FREE BOOK that outlines the whole 

' NRI Course, tells what opportunities ara +Rai 

open to me, answers my questions, describes a- 'RrUNlff 
sr>cceee of other students, and much more. Í ' 
Also send me the FREE SAMPLE LESSON 
so I can see how clear and easy your imauc 
Lions are. I ten particularly interested in: 

Spare Time Earnings Business of My Own getter Job 
I understand there is no obligation on my part; 

and no salesman will call on me. 

ISS,w. 
MM. 

Name 

Address 

City Zone. .State 
Accredited Member Notional Home Study Council 
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a Write to: Letters Editor, Electronics Illustrated, 67 West 44th St., New York 36, N. Y. 

Kicking Jock 

In your January article LOOK 
WHAT'S HAPPENED TO RADIO!, 
it seems to me that Mr. Stanbury made 
a statement that is without basis when 
he says disc jockeys are going in for 
pointless remarks. Most radio stations 
have disc jockeys, so if the public had 
this attitude the popularity of radio 
would not be what it is. Does Mr. Stan- 
bury have some basis for his argument, 
or just a grudge? A happy dj, 

Fred Mirick 
Roswell, N. M. 

As one of the country's leading broad- 
cast DXers, Mr. Stanbury assuredly 
does have a basis for his statement and 
other EI Editors, listening in other parts 
of the country, agree. You're no doubt 
an intelligent and intelligible jock, Fred, 
but did you ever try listening to any of 
your competitors? 

Confidentially 

When I read your CONFIDENTIAL 
HISTORY OF CB (March '63 EI) , 

tears of laughter, to follow your style, 
flowed like water down a wetback's 
spine. 

Bob Cooper 
Brooklyn, N. Y. 

Wasn't the Stoner CB transceiver 
mentioned in CB CONFIDENTIAL 
once called the Stoner Boner? 

Fred Johnson 
Boston, Mass. 

Yup. 

4 

The Diagnosis 

I wish to disagree with a couple of 
statements made in A NEW LOOK IN 
X RAYS (January EI) . It is true that 
tungsten would cause more X rays to 
be emitted than copper but the real 
reason for using it in X -ray tubes is its 
higher melting point. 

Beryllium is used as a window fused 
to the glass tube, not as a target. 

Medical machines give off much more 
than fractions of a roentgen per hour. 
The average orthovoltage machine may 
give off 30 to 65 roentgens per minute 
with average filtration. 

Herschel U. Martin, M.D. 
Radiologist 
Dalton, Ga. 

Another Diagnosis 

In regards to INVISIBLE ANTEN- 
NAS in the January EI, I wonder as 
to the sanity of the editorial staff. It 
is hard to believe that we are living in 
such a backward stage that it is neces- 
sary to devote two pages to skillful 
deception against neighbors and land- 
lords. I wonder if Mr. Bacon is seek- 
ing ways of producing TVI without the 
notice or so- called annoyance of neigh- 
bors. 

Victor H. Plessner 
Springfield Gardens, N. Y. 

[Continued on page 6] 
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PICK YOUR OWN 

SUCCESS STORY 

FROM THIS per 

These are . the true stories of people who 
seemed trapped in routine, low -pay shaky 
jobs. Handicapped by lack of proper train- 
ing, they couldn't get the things they wanted 
out of life -more money, a job they liked, 
security and happiness. 

They are a small sample of the thousands 
of men and women - young and old -who 
turn to I. C. S. for help. Their will- to-learn 
plus I. C. S. training have changed the course 
of their lives. 

Arc you discouraged with your job and 
pay and feel you can't improve yourself be- 
cause of lack of specialized education? Well, 
these men and women were in the same boat. 
With I. C. S. training, one of these success 
stories could be about you. 

I. C. S. is the oldest and largest correspondence 
school. 250 courses. Business, industrial, engineer- 
ing, academic, high school. One for you. Direct, job - 
related. Bedrock facts and theory plus practical 
application. Complete lesson and answer service. 
No skimping. Diploma to graduates. 

Wine $3000 contest- "After my 
I. C. S. courses I secured a new 
Position." says Mr. Cecil Rhodes. 

My income has more than dou- 
bled and I recently won a á9O00 
sales contest.' 

From clerk to Assistant Estimator, 
Wanks to I.C.H. "Any way you look 
at it," writes Mrs. Edna James, 
"the time and money one spends 
for I. C. S. Courses will be repaid 
a thousandfold." 

"As a college graduals, 1 forty I.C.H. 
wry valuable." Robert Lee took the 
I. C. S. Course in Advertising, is 
now Promotion Manager for a 
large corporation. "I. C. S. got me 
started on the way up," he says. 

Reports 2114 rease is salary! 
Gregory C Johns says. "I. C. S. 
training gave me unlimited op- 
portunity! I have completed one 
coarse, and am now enrolled in 
Practical Plumbing." 

3 FREE BOOKLETS -a 36 -page pocket -size guide 
to advancement, a gold mine of tips on "How to 
Succeed." Also a big catalog outlining opportunities 
in your field of interest and a sample I.C.S. lesson. 

Accredited Member, 
For Real Job Security -Get an I. C. S. Diploma! I. C. S., Scranton 15, Penna. National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS I= 
BOX J3723C, SCRANTON 15, PENNA. (In 
V,ithout cost or obligation, rush me FREE Success Kit, with 
a)out the field I've checked below; (3) Sample I.C.S. Lesson. 

ARCHITECTURE and 
RRILDIND TRADES 
E Air Conditioning 
E Architecture 
E Arch. Drawing 
C Building Contracting 

and Estimating 
Carpentry & Millwork 
Heating 

C House Planning 
Painting 

D Plumbing 

Transmission 
Specialist 

AVIATION 
D Aero Engineering 

Aircraft Drafting 
Aircraft Mechanic 

BUSINESS 
D Accounting 

Cost Accounting 
Public Accounting 
Bus. Administration 

p Executive Training 
AaT and DESIGN p Marketing 
0 Commercial Art Personnel -Labor 
0 Fashion Illustrating Relations 

Interior Decorating Programming for 
D Magazine Illustrating Digital Computers 

Show Card A Sign Purchasing Agent 
Painting in Real Estate 

C Sketching and Painting Salesmanship 
ABTOMOTI V Sales Mgmt. 
p Auto Body Rebuilding O Small Business Mgmt. 

Auto Electric Traffic Mgmt. 
Technician CHEMICAL 
Automobile Mechanic Analytical Chemistry 
Engine (Gas & Diesel) Chem. Engineering 
Engine Tune -Up D General Chemistry 

Hawaii: P. O. Box 418. Honolulu. In Canada: I. C. S. Canadian, Ltd., Montreal.) 

3 valuable booklets: (1) How to Succeed; (2) opportunity booklet 

Lab. Technician 
O Nuclear Energy 

Plastics 
Pulp, Paper 

CIVIL ENGINEERING 
D Civil Engineering 

Construction Engrg. 
D Highway Engineering 

Reading Structural 
Blueprints 

p Sanitary Engineering 
Structural Engineering 
Surveying A Mapping 

DRAFTING 

pElectrical and 
Electronic 
Mechanical 
Sheet Metal 

ELECTRICAL 
p Elec. Appliance 

Servicing 
SElectrical Engineering 
Elec. Eng. Technician 
Elec. Motor Repairman 
Industrial Electronic 
Technician 

D Industrial 
Telemetering 
Instrument Technician 
Practical Electrician 
Practical Lineman 

ELECTRONICS 
Automation 

D Basic Electronics 
Electronic Computers 

O Electronics Technician 
Hi-F1 Stereo and 
Sound Systems 
Industrial Electronics 
Ultrasonics 

ENGINEERING 
(PrsIanieaa0 

Chemical 
Civil 
Electrical 
Mechanical 

ENGLISH ad WRITING 
D Better Business 

Writing 
introductory 
Technical Writing 
Short Story Writing 

Practical English Shorthand 
HIGH SCHOOL (Do.) 

St High School Generai !TEAM .d f1 High School Math 
DIESEL POWER 

C] High School 
Boiler Inspector Secretarial 

p High Voational Power 
ng College 

Sch 
Prepool aratory Eineering 

Plant 

MECHANICAL sad SHOP D Stationary Diesel 
Engineering 

Gas and Electric Steam Engineering 
Welding SUPERVISION Industrial Engineering 

Foremanship- toprv'n D Personnel -Lab. Rel'ns 
InstruIndustrial mentation 

p Machine Design TV-RADIO 
p Machine Shop Practice Radio and TV Servicing 
p Mechanical Radio -Telephone 

Engineering 
Reading Shop O TV Technician 
Blueprints Practical Radio-TV 

p Tool Design Engineering 
C] Toolmaking MISCELLANEOUS 
o Safety Engineering D Railroad 
SECRETARIAL Textile 
D Clerk- Typist 0 Other (please specify) 

Professional Secretary 

Name e Sex 

Home Address 
City Zone State 

Occupation - - -- 

Employed by Working Hours Spatial low rates to members of U.S. Armed Forces ". 
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Send for NEW 
FREE CATALOG =962 

with oscillator 
circuits I 

Citizen Band Class "D" Crystals 
CITIZEN BAND CLASS "D" CRYSTALS 

3rd overtone - .005% tolerance - to 
meet all FCC requirements. Hermetically 
sealed HC6 /U holders. 1/2" pin spacing. 
.050 pins. (Add 15c per crystal for .093 
pins). 

All 23 channels in stock: 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, 27.25. 
Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) -. _ -$5.90 per set 

CRYSTALS IN HC6 U HOLDERS 

.486 pin spacing - .050 diameter - .005% 
tolerance 
15 to 30 MC - $3.85 ea. 
30 to 45 MC $4.10 ea. 
45 to 60 MC 

- 

... $4.50 ea. 

FUNDAMENTAL From 1400 KC to 2000 KC 
FREQ. SEALED .005% tolerance ..._. $5.00 ea. 

From 2000 KC to 10,000 KC, any 
frequency, .005% tolerance $3.50 ea. 

Specify frequency. .05 pins spaced 1/2" (Add 
15c for .093 pins). $2.95 ea. 

QUARTZ CRYSTALS 
FOR EVERY SERVICE 

All crystals made from Grade "A" 
imported quartz -ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in: 
FT -243 holders MC -7 holder. 
Pin spacing 1/2" Pin spacing 34" 

Pin diameter .093 Pin diameter .125 

CRIA /AR holders FT -171 holder. 
Pin spacing I/2" Pin spacing 34" 

Pin diameter .125 Banana pins 

MADE TO ORDER CRYSTALS . Specify holder wanted 
1001 KC to 1600 KC: .005% tolerance ._._ ___....._.. $4.50 ea. 
1601 KC to 2500 KC: .005% tolerance $2.75 ea. 
2501 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 (oll except 455 KC and 500 KC) - 50e 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 ca.: 100 KC Frequency Standard Crystals in 
HC6 /U holders $4.50 ea.; Socket for FT -243 Crystal 15c ea.; 
Dual Socket for FT -243 Crystals, 15e ea.; Sockets for MC -7 and 
FT -171 Crystals 25e ea.; Ceramic Socket for HC6 /U Crystals 
20e ea. 

ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadstone 3 -3555 

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order direct and send us his name. 
TERMS: All items subject to prior sale and change of price 
without notice. All crystal orders must be accompanied by check, 
money order or cash with payment in full. 

RUSH YOUR ORDER NOW Tre 

$2 95 
EACH 

SEALED 
OVERTONE 

RADIO 
CONTROL 

TEXAS ¡rCffiRYSTALS 

luau osavi, 

tl`iTEXAS CRYSTALS.T. 
Div. of Whitehall Electronics Corp., Dept. E -59 

1000 Crystal Drive, Fort Myers, Florida Phone WE 6 -2100 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 
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FEEDBACK 
Continued from page 4 

Well, at least you're still wondering, 
Vic, and that gives us hope for our- 
selves. As any big -city ham will be 
glad to tell you, TVI is always the No. 1 

problem and most any way of beating 
it is better than none. You must have 
extremely understanding neighbors, or 
perhaps you're not on the air. 

A Shocker 

Your January article on small, simple 
test instruments reminds me of an old 
codger I knew in the late 1930's. He 
ran a small radio shop and thought no 
he -man would use a voltmeter. To 
check voltage in a circuit he simply 
stuck a finger on a lead. He claimed 
he was almost as accurate as a meter. 
Despite predictions, he didn't die of 
electrocution. A car got him. 

Sam Rice 
Los Angeles, Calif. 

Color Confusion 

In your article about a 79¢ soup -up 
for Handi- Talkies (January '63 EI) 
you made a mistake in the last para- 
graph on page 43. Instead of what you 
have, the sentences should read: "Con- 
nect the brown primary lead to the. side 
of the printed wire which leads to the 
base of the transistor. Connect the 
black lead on the transformer secondary 
to the speaker side of the break." 
Misteaks do happen. 

Do'nt they? 

John Snyder 
Urbana, Ill. 

Electronics Illustrated 
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You Have Aptitude for Electronics 
...Why Not Make It Your Career? 

Get the Training You Need at COYNE 
then Step into High Salary Position in 
the Branch of Electronics You Like Best! 
No matter what branch of electronics you 
prefer, you'll have no trouble landing just 
the job you want -provided you get the 
right kind of training. 

Without this training you'll not get far. 
With it most of our graduates start right 
out with a beginner's salary of $100 a week 
or more. Once you've started, you can 
move ahead fast to more important jobs 
that pay as much as $14,000 a year. 

AIRLINES NEED MEN 
Who pays this kind of money to begin- 
ners? You'd be surprised at how many fine 
openings there are for Coyne trained men - 
in small towns and big cities everywhere 
all year 'round. For example, the airlines 
are always on the lookout for men who can 
fill jobs as radio mechanics, aircraft elec- 
tricians and electronic systems techni- 
cians, to mention only a few. From a good 
starting salary, a trained man can quickly 
boost his income to $8,000 a year. And 
that is by no means the limit. 

THE MISSILE INDUSTRY 
Another field where employers are clam- 
oring for trained men is the missile indus- 
try-an industry growing so fast as to be 
almost unbelievable. Here there is a con- 
stantly increasing need for trained men. 
Every day these companies are hiring elec- 
tronic technicians, laboratory technicians, 
electronic assembly inspectors and field 
service engineers. A field service engineer 
with minimum experience can easily de- 
mand and get $8,000 a year -plus extra 
compensation in the form of living ex- 
penses and incentive pay. 

COMPUTERS -Data Processing 
A tremendous field. Men with basic elec- 
tronic training are welcomed by manufac- 
turers to receive further training -while on 
salary in -the operation and maintenance 
of their specialized equipment. Opportu- 
nities unlimited. No ceiling on salaries. 

TV and RADIO Manufacturers 

;;4ii44; 
Bala 

CHICAGO -THE NATION'S 
ELECTRONICS CENTER 

Don't get the idea that coming to Chi- 
cago to learn with Coyne is a costly or 
comp) icated undertaking. Nothing could 
be further from the truth. With modern 
transportation, Chicago is "close by" no 
matter whereyou live. High living costs? 
Not at all. We find a place for you to live -a place where, in many cases, your 
room and board cost no more than you 
would pay at home. And don't forget 
that you have every opportunity to earn 
money while you learn. Our employ- 
ment department helps you get a part 
time job if you need extra money. 

- And think of the training you will get! 
Coyne is the oldest, largest and most 

And the same thing can be said of salaries. completely equipped Resident School 
These radio and TV manufacturers are ex- of its kind. And it is right in the heart 
pending into new fields and are growing of America's electronics center! Best of 
at an unheard of rate. Any man with abil- all, you can start your training with only 
ity and ambition can grow with them, earn a small down payment. Then take care 
promotion after promotion. With these of the balance after you graduate! 
promotions come frequent pay raises as 
he continues to step from one important 

FREE BOOK 
You've just read a 

job to one still more important. bareoutline of what 

OR, YOUR OWN BUSINESS into electtreoniccss.mYo ll find the °corm- 
Hundredsof graduates have gone to work plate, fascinating story in our big 48- 
for former graduates, servicing TVs and page book " Your Opportunities in 
Radios, Air Conditioners, Refrigerators, Electronics," we'll be glad to send you 
other household appliances -then, after free. Read this Book before you make 
learning business methods have branched up your mind what you want to do. 
out and started their own shops. Others We'll mail the book to you free and 
have started their own shops immediately postage prepaid. You will not be under 
upon graduating. Profits as independent the slightest obligation. No salesman 
business men, after taxes and other buai- will call at your home. Mail the coupon 
nets expenses, are as high as $10,000 to now, or send your name on a postcard. 
$20,000 a year. When you see this wonderful hook, you 

These are notdreams. They are realities. will be glad you sent for your free copy. 
But don't try to break into Electronics "on 
your own." You can save years of struggle Coyne Electrical School and disappointment by first getting the 
necessary training at the great shop -labo- Chartered as an Educational Institution not for Profit 

ratories of the Coyne School in Chicago. Dept. 53 -A Chicago7, Illinois 

OUT AND MAIL NOW!i 
COYNE ELECTRICAL SCHOOL. Dept 53 -A 
1501 W. Congress Parkway, Chicago 7, III. 
Send me your big 48 page Book "Your Opportu- 
nities in Electronics" and complete information 
about getting training for a high paying position in 
electronics. You are to send everything free and 
postage prepaid and it is understood that no sales- 
man will call at my home. 

Perhaps the biggest opportunities of all `' ' " 
Address 

are to be found with the large electronic r RR No. or 
manufacturers. With these giants, job op- FREE Zone_ _._.State 
portunities are practically without limit. MO NM MM J 
May, 1963 7 
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you're "on-the -air" 

with this powerful transistor CB 2 -way radio 

New Cadre'510' 5 -watt 
citizens band 2- way radio 
Highest Power Allowed Excellent Selectivity 
Completely Transistorized Maximum Reliability 

Press the switch and you're on- the -air with the cleanest 
27 Mc "talk" power possible -5 watts. Reach vehicles 
and base stations instantly, dependably ... up to 20 miles 
away. Perfect contact assured by 5 crystal- controlled 
transmit /receive channels. 
Release the switch and the sensitive receiver circuit -a 
dual- conversion superheterodyne - captures weakest 
signals and reproduces them crisply and clearly. 
HIGHEST SELECTIVITY prevents adjacent channel inter- 
ference; electrical interference is virtually eliminated 
with an effective automatic noise limiter. Standby recep- 
tion is noise -free, too, thanks to adjustable squelch. 
100% SOLID -STATE DESIGN - Here's the most reliable 
maintenance -free CB transceiver. Fully transistorized - 
26 transistors and diodes - it operates safely all day. No 
tubes to burn out. Lowest current drain prolongs battery 
life. Solid -state components absorb road shocks without 
damage. 
EASIEST TO INSTALL - The 3½" height of the smallest, 
full -power CB radio fits most anywhere, never steals leg 
room in a vehicle. And it can be used anywhere -mobile, 
fixed, field, marine craft -with its built -in dual 12VDC/ 
110- 220VAC power supply. Add a portable pack acces- 
sory (model 500 -1) with rechargeable batteries for the 
lightest, portable 5 -watt radio. 
Cadre '510' 23- channel manual tuning, dynamic micro- 
phone, matched set of crystals, universal mounting 
bracket, AC & DC cords ... $199.95. Cadre '515' same 
features as 510 less 23- channel manual tuning... $187.50 

See your Cadre distributor for a demonstration R E INDUSTRIES CORP. 

Commercial Products Division, Endicott, N.Y. Area Code 607, 748-3373 

Canada: Tri -Tel Assoc., Ltd., 81 Sheppard Ave. West, Willowdale, Ont. 
Export: Morhan Exporting Corp., 458 Broadway, New York 13, New York 

%13±-oacl$idell 
I -` 

1 `° ° k -ll 

Pamphlets, booklets, flyers, application 
notes and bulletins available free or at low cost. 

Understanding Transistors -And 
How to Use Them is a good introduction 
to semiconductors, covering their his- 
tory, development, performance and 
practical uses in circuits. The booklet 
includes a good many circuit diagrams. 
Available for 50¢ postpaid from Allied 
Radio Corp., 100 N. Western Ave., Chi- 
cago 80, Ill. 

RCA has issued two new publications. 
One, an enlarged edition of the RCA 
Receiving Tube and Picture Tube 
Manual (No. 1275K; 50¢), includes a 
chart that classifies the newer tubes, an 
application guide for new tubes and a 
characteristic chart covering 1,050 RCA 
receiving tubes. 

The second is a revised Interchange- 
ability Directory of foreign and U.S. 
receiving electron tubes (No. 10E- 
197B; 10¢) . U.S. substitutions for more 
than 800 foreign tubes for AM, FM and 
TV sets are included. Both publications 
are available from RCA Commercial 
Engineering, Electron Tube Div., Har- 
rison, N. J. 

If you've read all about stereo FM 
but have never heard it, you'll appre- 
ciate H. H. Scott's off -the -air stereo re- 
cording of a multiplex broadcast. The 
record is free from Scott, Dept. P., 111 
Powder Mill Rd., Maynard, Mass. 

The Story of Patents and Progress 
is a history of American invention that 
begins with the first patent issued. The 
booklet explains how the patent system 
has contributed to the growth of U.S. 
technology. Illustrated with original 
patent applications, the booklet is free 
from the DuPont Co., Wilmington 98, 
Del. 

A 16 -page Component Catalog (No. 
200), including replacement informa- 
tion on Centralab controls, switches and 
ceramic capacitors, is available free 
from Centralab, Electronics Division 
of Globe- Union, 900 E. Keefe Ave., Mil- 
waukee 1, Wis. -t- 

8 Electronics Illustrated 
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ore BiTraning AdvanIagesl 

WITH TRANSISTORIZED 
< METER .. , PLUS NEW "MODULAR 

CIRCUITS" TO BUILD 

AT HOME! 
Now Prepare for GOOD 
JOB OPPORTUNITIES IN 
ELECTRONICS Faster -with 
1. METER _ Transistorized, Portable, AC-DC Multimeter 

2. SCOPE _ 5-inch New Streamlined Commercial -Type Oscilloscope 

3. ELECTRO -LAB* _For 3- Dimension Circuit Building - 

To heb you get ready F- A- S -T -E -R ... and THOROUGHLY ... for good -paying job opportuni- 
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new- 

est ani finest training advantages in its over 30 years of experience. Now ... AT HOME ... 
in your spare time, you prepare with "industry- type" home laboratory equipment. To 

provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5 -inch 
industial -type Oscilloscope ... work with small, 3- dimensional circuits on DeVry's new 
Desigl Console ... use highly instructive home training movies ... and follow op -to -date 
lessors with many time -saving fold -out diagram sheets. 

Litt e wonder DeVry men qualify for such fine opportunities in Space -Missile Electronics, 
Automation, Computer Work, Radio -TV, Industrial Controls, and other fields. 

You learn PRACTICAL techniques important in today's Space Age industry, because you 
build many compact circuits with the streamlined Electro -Lab, using exclusive solderless 
"modular connectors." You perform over 300 construction and test procedures in all! Your 

self-bi ilt test equipment has function -grouped controls, meter scales color -keyed to the 
panel markings -much like instruments used on today's jobs. What's so important, the 
home aboratory and the test equipment are YOURS TO KEEP! 

Throng! this remarkable 3 -way method, 
DeVry lech has helped thousands of am- 

bitions wen prepare for good jobs or their 
own prefitahle foll -time or part -time serv- 
ice shops. It is the newest is a long 
series of PRACTICAL training aids that 
we have pioneered and developed in more 
than three decades of experience. Sound 
interesrtiog? Theo see how DeVry Tech 

may help YOU. Mail the coupon today. 

From RADIO to SPACE - 
MISSILE ELECTRONICS 
DeYry's traioiog goes all the way from 
radio repair ... to space -missile elec- 
tronics. That's the range of subjects cov- 
ered in its programs AT NOME or in its 
well- equipped training centers in Chi- 
cago and Toronto. You learn up-to-date 
techniques, working with new equip- 
ment, moderi texts, movies -one Of to- 
day's finest combinations of training 
equipment ... geared for RESULTS! 

When you complete the 'program, 
DeVry's efficient Employment Service 

Is reap to kelp yea get started. There is no mitre charge- ever -far this aid. 
MBER NATIONAL HOME STUDY COUNCIL u 

DeVRY INSTITUTE 
CHICAGO TORONTO 

May, 1963 

' Trademark 

D 4ont wL INSTITUTE 
z 4141 Bel It, Dea. I1-5-T 

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 opportunity fields (check one or more): 

Space & Missile Electronics Communications 

Ja 

,I Television and Radio Computers 
Microwaves Broadcasting 
Radar Industrial Electronics 
Automation Electronics 

Name ABe 

Address Apt 

City lone -State 
Q Check here if you face military service. 

Canadian residents: Write OWVry Tech of Canada, Ltd. 
970 Lawrence Avenue West, Toronto 19, Ontario 

re1r 
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NEW DOUBLE DUTY 

1001 SETS 
Compact, convertible sets do more jobs with fewer tools, 
save bench space, lighten the service kit. Remarkable 
piggyback "torque amplifier" handle slips over pocket tool 
handles to give the grip, reach, and power of standard 
drivers. Slim, trim see -thru plastic case fits pocket, has 

flat base for use as bench stand. 

PS -7 SET 

2 nutdrivers C/4" and V). 
2 slot tip screwdrivers 

(35e' and 352 "), 2 Phillips 
screwdrivers ( #0 and #1). 
all 3%2" pocket size .. . 

plus 1" x 31/9" hollow 
handle and case. 

PS -120 SET 

10 color coded, 3%2" 

pocket size nutdrivers 
(352" thru s / ") .. . 

plus 1" x 3ié" hollow 
handle and case. 

WRITE FOR LITERATURE 

XCELITE, INC. 16 BANK ST., ORCHARD PARK, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

10 Electronics Illustrated 
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The move into electronics is your decision. GRANTHAM 
SCHOOL OF ELECTRONICS makes your move easier... 

. . . easier by teaching you electronics in a 
logical, step -by -step manner, while preparing 
you to qualify for your First Class Commercial 
FCC License. This license is a "diploma" 
issued by the U. S. Government to certify 
qualified electronics technicians, and is 
awarded only to those who pass certain tech- 
nical FCC examinations. We teach you elec- 
tronics and prepare you to pass these FCC 
examinations. 

Grantham training is Specialized Training. 
endorsed and recommended by many elec- 
tronics firms throughout the nation which em- 
ploy our graduates. We teach you the how 
and why of basic electronics, with the neces- 
sary math taught as an integral part of the 

GRANTHAM 
SCHOOL OF ELECTRONICS 
Accredited Member of the National Home Study Council 

lessons. The course is thorough, easy to un- 
derstand, and lays a solid foundation for all 
types of electronics work -communications 
electronics, military electronics, computer elec- 
tronics, automation electronics, broadcasting 
electronics, and many more. 

The time required to prepare for your first class 
FCC license, an important step toward your 
goal, is cut to a minimum through quality 
instruction -either by home study or in resi- 
dent classes. You learn more electronics in less 
time because the Grantham Method is engi- 
neered with the student in mind. Complete 
details concerning Grantham training are 
available free for the asking. Now, it's up to 
you -it's your move! 

1505 N. Nestern Aye. 

Los Angeles 27, Calif. 

(Phone: HO 7 -7727) 

May, 1963 

409 Marlon Street 
Seattle 4, Wash. 

(Phone: MA 2 -7227) 

3123 Cillham Road 921 -19th Street, N.W. 

Kansas City 9, Mo. Washington 6, D.C. 

(Phone: JE 1 -6320) (Phone: ST 3-3614) 

(Mail in envelope or peale on posto) cord) 33.E 

To: GRANTHAM SCHOOL OF ELECTRONICS 
NATIONAL HEADQUARTERS OFFICE 
1505 N. W Ave., Mollywood 27, Calif. 

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

merciol F.C.C. license quickly. I understand there is no obligation 
and no salesman will coll. 

Nome Age 

Address 

City State 

I am interested in: Home Study, C Resident Classes 
t. 1 
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...electronics in the news 

4UNAR LOOKER ... The odd white ball 
at right, known as the Roamer, seems 

destined to be rolling around the moon long 
before man ever sets foot on the green 
cheese. Roamer, built by General Dy- 
namics, is designed to move about on the 
lunar surface, making a variety of investi- 
gations on radio command from earth and 
then transmitting its data as it goes. The 
vehicle propels itself by displacing its center 
of gravity or by using a flywheel- clutch 
system powered by the sun (the black oval 
in center is a solar umbrella to gather the 
sun's rays) . Our photo shows a 22 -inch 
model of the real thing. Portable command 
radio is at right. 

Moon Man ... When we finally do make it 
to the moon, our first live lunar explorers 
probably will arrive equipped with a belt 
that does more than hold up their pants. Ac- 
cording to the Bendix people, it will be a 
biomedical radio -pack belt that can monitor 
its wearer's heart beat, respiration, blood 
pressure, temperature and so on, transmit- 
ting this information to the moon balloon, 
which our moonauts have parked handily 
nearby. The vehicle then would relay it to 
earth for study by physicians. In addition, 
the belt pack could service for two -way 
voice communication. A prototype is being 
worn by the girl in our photo (she's real) . 

Spaceman watching her is a dummy. 

Smokeless Cigarette ... Smoking more now 
but enjoying it less? Switch to Lucaloxes 
and taste the difference! There's not a cough 
in a carload, and no tobacco, either. Lucalox 
is a tiny new lamp tube developed by Gen- 
eral Electric, and it promises a new high in 
efficiency. The tube is so small you might 
get one confused with a king -size cigarette. 
In our photo, model Ellen Downs, looking 
not a bit confused, holds a Lucalox (left) 
next to a Brand X filter -tip for size compari- 
son. Laboratory Lucaloxes (GE's trade- 
mark) have produced nearly twice as much 
light per watt as the most efficient current 
lamp. Actual output runs around 145 lu- 
mens per watt. The lamp employs a sodium 
metallic vapor in its thin tube of synthetic 
ceramic. When perfected, it will be used for 
lighting streets, sports arenas and the like, 
according to GE spokesmen. 

12 Electronics Illustrated 
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What Job Do You Want 
In Electronics? 

Whatever it is, Cleveland Institute can help you get it! 

Yes, whatever your goal is in Electronics, there's a 
Cleveland Institute program to help you reach it 
quickly and economically. Here's how: Each CIE 
program concentrates on electronics theory as ap- 
plied to the solution of practical, everyday problems. 
Result ... as a Cleveland Institute student you will 
not only learn electronics but develop the ability to 

Electronics Technology 

il 

r 

A comprehensive program 

covering Automation, Com- 

munications, Computers, 

Industrial Controls, Televi- 

sion, Transistors, and prep- 

aration for a 1st Class FCC 

License. 

Industrial Electronics & Automation 

n 
S o; 

This exciting program in- 

cludes many important 
subjects as Computers, 

Electronic Heating and 

Welding, Industrial Con- 

trols, Servomechanisms, 

and Solid State Devices. 

Broadcast Engineering 

Here's an excellent studio 

engineering program which 

will get you a 1st Class FCC 

License and teach you all 

about Program Transmis- 

sion and Broadcast Trans- 

mitters. 

Cleveland Institute 
of Electronics 
1776 E. 17th St., Dept. EI -45 

Cleveland 14, Ohio 

May, 1963 

[r 
Accredited Member 

use it! This ability makes you eligible for any of 
the thousands of challenging, high- paying jobs in 
Electronics. Before you turn this page, select a pro- 
gram to suit your career objective. Then, mark 
your selection on the coupon below and mail it to 
us today. We will send you the complete details... 
without obligation ... if you will act NOW! 

First Class FCC License 

Tltigilblllerta ^:-_- 

ssswwrsmssrIN 
It you want a 1st Clan FCC 

ticket quickly, this stream- 

lined program will do the 

trick and enable you to 

maintain and service al 

types of transmitting 
equipment. 

Electronic Communications 

41 

Mobile Radio, Microwave 

and 2nd Class FCC prepa- 

ration are just a few of the 

topics covered in this "com- 

pact' program ... Carrier 

Telephony too, if you so 

desire. 

Mail Coupon TODAY For FREE Catalog 

Cleveland Institute of Electronics 
1776 E. 17th St., Dept. EI -45 
Cleveland 14, Ohio 

Please send FREE Career Informa- 
tion prepared to help me get ahead in 
Electronic., without further obligation. 

CHECK AREA OF MOST 
INTEREST - 

Electronic. Technology 
Industrial Electronics 

j] Broadcast Engineering 

First Clam FCC License 

Electronic Communications 

other 

Your preset occupation 

Name_ Age 
(please print) 

Addrem 

City Zooe_Btate 
Approved for Veteran's Training under Korean GI Bill. E1.45 

L 
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...electronics in the news 

Lo -Fli Radar ... The gentleman in our 
photo is test pilot James Bissell and he's 
looking at a map while cruising in an old 
B -26 bomber. The trick is that Bissell 
isn't touching the controls, that those 
really are mountains ahead and, lastly, 
that his altitude is exactly 400 feet. 

You might conclude quickly, and 
rightly, that Bissell either has an ace up 
his sleeve or that he's now known as the 
late test pilot of General Dynamics (for 
that, indeed, is his employer) . Luckily 
for our story, which should have a 
happy ending, it is the former. The B -26 
is being piloted by an automatic elec- 
tronic system capable of steering the 
craft on a hedgehopping flight over any 
terrain. 

D u ring flight, a forward -looking 
radar detects such obstacles as moun- 
tains, trees and buildings that appear 
ahead and feeds this data to a computer, 
which also gets readings from a radar 
altimeter. From the combination of in- 

formation, the computer determines 
whether the plane should climb or de- 
scend to maintain an altitude previously 
given it by the pilot. Then it feeds climb 
or dive signals to the autopilot 

Eventual application of the appara- 
tus is pretty clear. If our bombers ever 
drop their eggs in earnest they are not 
going to do it from high altitude. In- 
stead, they'll come in just over the trees, 
so low even radar can't find them. 

MELECTRON TUBE 
FABULOUS LOW PRICES! 
LARGE, SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

ICRO 

ASS oRE D ER 

All TUBES SENT POSTAGE PAID 
Please send 35y 'sandhog loe orders under SS Send 25% 
deposit on C OD orders Send aopr oamote postage on 

Conodron and foreign orders 

ICRO 
ELECTRON TUBE CO. Dept. EI-5 

0 Each and every tube is tested in our War 
mutual conductance 

and life test, 
own laboratory 

e 

guarantee 

o 
u, which fails to function 

year 
efficiently 

of any tube 

purchased from 
Aerating conditions. Ilion 

eg 
on any defective merchandise. Pr °mPr refund under 

advertised 
tubes s are made electrically are not necessa.il 

is clear) Perfect factory seconds Y new, but Y so marked, or used rubes á05c1 
éea X6 24 i 7 

T 

1M/S7 
ILO 
1L7 
INUIT 
10401. 
1415 
144 
174 
1214 
IUS 
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2Aa 
24/ 
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6517 
65847 
SiL7t7 
SSN7aT 

48407 
474 
476 
SUS 
674 
STW4aT 

5Xs C 
CT 

SX 
604 
Brea 
714' /0X41 
7As 

724 
124$ 
12Á8S 
124 rS 
124 r7 
124U7 

7 1201U7 
/2Á7S 
12ÁV7 
12A17Cr 
12ÁZ7 
12847 
1201 
12047 
12847 
122Es 
12047 

14007 
7As 120057 
747 12877 
7As 120Áa 
]414 1215 
78s 1217 
]N 52415 
7.7 1257 
7041 12547 
7C4 125.17 
7CS 12417 
7C5 12SR7 
7C7 12567417 
704 12507 
727 12SIT 

6406 5147 777 12ws0r 
sO7 Srs 1204 

S4154 
554 767 12Za 

54177 
411847 7147 1447/1207 

OVSCT I 50 rO 707 14417 S 
7X7 1 

WRITE 

541 C4C 
5607 

174 
/XXry4 1407 34/724 

DEPT, 1172: 
TUBES A 5 ECIA1 PUNpOSÉ 

TÚ ETLISTIOP 

16SC5C 
1O/S 
t7r5 
24A 
25AV5 
2505 
25a65 

5 

2 Waor 
2525 
2524 
24 
1555 
3s41s 
asea 
a7L5o7 
a5w4 
31174 
3726C7 
77 

Ì2/14 
43 
45 
SO4 S 
a005 
SOCS 

á0055r 
SS 
47 
1N 
7ÁA 
75 
75 
is 
7S 

P. 0. Boo 55 Park Sta., Paterson 3, N. J. 
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IS 

BUILD 20 RADIO 
CIRCUITS AT HOME 

with the New 
PROGRESSIVE RADIO "EDU -KIT" 0$ 

A Practical Home Radio Course 
Now Includes 

* 12 RECEIVERS * 3 TRANSMITTERS 
* SQ. WAVE GENERATOR * SIGNAL TRACER 
* AMPLIFIER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 

Only 

* No Knowledge of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

SCHOOL INQUIRIES INVITED 

* Sold in 79 Countries 

YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 

The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a 

r 
ock- bottom price. Our Kit is designed to train Radio A Electronics Technicians, making 

use of the most modern methods of home training. You will learn radio theory, c nstruc- 
tion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL. 

You will learn how to build radios, using regular schematics: how to wire nd solder 
in s professional manner: how to s radios. You will work with the standard type of 
punched r etal chassis 

a 
i as well es the latest development of Printed Circuit chassis. 

You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplif, srs and oscillators, detectors, rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice 
troubl- hooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 

s Dynamic Radio a. Electronics Tester, Square Wave Generator and the accompanying 
i i I material. 
an 

You swill r training for the Novice, Technician and General Classes f F.G.G. Radio 
Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code 
Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You 
will receive an excellent background for television, Hi -Fì and Electronics. 

Absolutely no previous knowledge of radio or science is required. The "Edu -Kit" is the 
product of many years of teachi nd engineering experience. The 'Edu -Kit" will pro- 
vide you with a basic education in Electronics and Radio, worth many times the complete 
price of 26.94. The Signal Tracer alone is worth more than the rice of the entire kit 

THE KIT FOR EVERYONE 
You do not need the lightest background 

in radio or science. Whether you are inter- 
ested in Radio 6. Electronics because you 
want an interesting hobby, a well paying 
business or a job with a future, you will find 
the "Edu -Kit" a worth-while investment. 

Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu -Kit" n re than 79 coun- 

tries of the world. The '(du -Kit" has been 
I lyi designed, step by step, so that 

you cannot make a mistake. The "Edu -Kit" 
allows nyou to teach yourself at your own 
rate. No instructor is necessar . 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost education 

and is ni versally accepted as the standard in the field of electr 
Kit" uses the modern educational principle of "Learn by Doing. 
learn schematics, study theory, practice trouble -shooting -all , 

gram designed to provide an easily-learned, thorough and intere 
You begin by examining the various radio parts of the "Edit 

function, theory and wiring of these parts. Then you build a si 
set you will enjoy listening to regular broadcast stations, lea 
and trouble -shooting. Then you build a more advanced radio, I 

and techniques. Gradually, in a progressive manner, and at 
find yourself constructing mor 

e 
advanced multi -tube radio Circa 

profess erial Radio Technician. 
Included in the "Edu -Nit" course are twenty Receiver, Trans., 

Tracer. Square Wave Generator and Signal Injector circuits. 
sional "breadboard" experiments, but genuine radio circuits, 
professional wiring and soldering o 

n 
metal chass .s, plus the new 

tion known as 'Printed Circuitry. " These circuits operate on yo 
current. 

al radio kit in the world, 
nodes training. The "Edu - 

Therefore you construct, 

n 
closely integrated pro - 

sting background in radio. 
-Kit." You then learn the 
mple radio. With this first 
n 

earn more 
practice testing 

advanced theory 
rate, will 

its, n and doing work 
you 

tter, Code Oscillator, Signal 
These are not unpprofes- 

n truct'ed by me 
method of radio con true - 

ur regular AC or DC house 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instructions necessary to build 20 different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, 
variable, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, 
hardware, tubing, punched metal chassis, Instruction Manuals, hook -up wire, solder, 
selenium rectifiers, coils, volume controls ana switches, etc. 

In addition, you receive Printed Circuit materialsi including Printed Circuit chassis. 
special tube sockets, hardware and instructions. You also receive 

s 
useful set of tools, a 

professional electric soldering iron, and a self- powered Dynamic Radio and Electronics 
Tester. The "Edu -Kit" also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You 
will also receive eive lcoons for servicing with the Progressive Signal Tracera and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership i 

Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 

PRINTED CIRCUITRY 
At no increase in price, the "Edu -Kit" 

now includes Printed Circuitry. You 
build a Printed Circuit Signal Injector, 
a unique servicing instrument that can 
detect many Radio and TV troubles. 
This revolutionary new technique of 
radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is special insu- 
lated chassis on which has been de- 
posited a conducting material which 
takes the place of wiring. The various 
parts are merely plugged in and soldered 
to terminals. 

Printed Circuitry is the basis of mod- 
ern Automation Electronics. A knowl- 
edge of this subject is a necessity today 
for anyone interested in Electronics, 
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UNCONDITI 

Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 

PLIERS CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDELITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE- SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

ONAL M 

SERVICING LESSONS l 

Yuu will learn trouble- hooting and 
servicing n a progressive manner. You 
will practice an ctice r pairs on the sets 

a you construct. You will learn symptoms 
and saute of trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio a. Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friends and neighbors, and charge 
tees which will far exceed the price of 
the 

'help yoiu , rithOur ny techlnical problems will 
may have. 

FROM OUR MAIL BAG 
.1. Stataitis, of 25 Poplar Pl., Water- 

bury, Conn., writes: "I have epaired 

I sets for my friends, and made 
money. The 'Edu -Kit' paid for itself, I 

was 
r 
a dy to spend 9240 for 

u Course, but I found your ad and sent 
Kit 

Ben Th r d P. O. B dMagna, Utah: "The Eu -Ki ts are nerful Here 
I am sending you the questions and also 
the answers for them. I have been in 
Radio io 

work 
the last 

Radio 
yearn, but like, 

wok with 
Testing 

seven 
E ui and like 

build every mute Equipment. I en- 
joyed every minute worked with the 
different kilik it to Signal Tracer works 
fine. 

eel proud Ifkbecoming 
you fhyour 

Radio -TV Club." 
member o 

Robert L. Shull, 1534 Monroe Ave., 
Huntington, W. Va.: Thought 1 ould 

drop you few lines to say that Ì re- 
ceived n'y Edu -Kit, and was really amazed 
that such a bargain can be had at such 
A low priCdios had phonog started 

d phonographs. 
re- 

pairing i My 
friends were ally uit seed to see me 
get into the swing it quimes The 
Troublehootieg Teeter thatndeo 

findds the the Kit 
if 

really 1s well, 
to be found " trouble, if there any 

ONEY -BACK GUARANTEES 

ORDER DIRECT FROM AD- RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH 57 

Send "Edu -Kit" postpaid. I enclose full payment of $26.95. 

Send "Edu -Kit" C.O.D. I will pay $26.95 plus postage. 

Rush me FREE descriptive literature concerning "Edu- Kit." 

Name 

Address 

L__ 
PROGRESSIVE "EDU- KITS" INC. 
1186 Broadway, Dept. 547AE, Hewlett, N. Y. 
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from Scott .. . 

ERE 
STEREO 

KIT CATALO 

...electronics in the news 

More Time . . . National Bureau of 
Standards, proprietor of WWV, is ex- 

Have fun ... save money ... build the best! 
Now world- famous Scott stereo components 
come in easy -to -build kit form. You can build 
an FM Multiplex tuner, your choice of an 80 
watt or 48 watt stereo amplifier, a preamp, 
power amplifier, and a speaker. Write f 
complete details. 

SCOTT Dept. 

130 -5 
H. H. Scott, Inc. Ill Powdermill Road, Maynard, Mass. 

Rush me your new Kit Guide, 20 page "Guide to 
Custom Stereo" and your Free FM Stereo Demon- 
stration Record. 

Name 

Address 

City State 
Export: Morhan Exporting Corp., 458 Broadway, N.Y.C. 
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 

panding its frequency and time trans- 
mitting program with new antennas and 
equipment for WWVB, operating in the 
long waves at 60 kc, and WWVL, a very - 
low frequency (VLF) band station. The 
400 -foot antennas (see cut) are going 
up near Fort Collins, Colo. Both sta- 
tions have been on the air several years 
with flea power. Now WWVL will run 
a kilowatt, WWVB will have 7 KW. 
Where WWV's short-wave signals can 
be picked up at a distance via skip, the 
beeps from L and B arrive via ground - 
wave and are more accurate. But ex- 
pensive equipment is needed to tell the 
difference. 

Tiny TV Taper ... Video tape recorders 
may yet make it into the living room. 

studying antenna system ln Tri -State's electronics se, 

learn more ... earn more 
College graduates enjoy higher income . . . 

advancement. Become a graduate engineer. 
Major corporations visit us regularly to inter- 
view and employ seniors. BACHELOR OF 
SCIENCE DEGREE IN 27 MONTHS in Elec- 
trical (Electronics or Power major), Mechanical, 
Aeronautical, Chemical, Civil Engineering. IN 
86 MONTHS B.S. Degree in Business Adminis- 
tration. One -year Drafting -Design Certificate 
Program. Small classes. Well- equipped labs. 
Campus. Dorms. New library. Founded 1884. 
Moderate costs. Enter June, Sept., Jan., March. 
Write J. A. McCarthy for Catalog and "Your 
Career" Book. 

TRI -STATE COLLEGE 
4853 College Avenue Angola, Indiana 

16 

Ampex's new VR -1500 weighs just 130 
pounds, can be wheeled around on a 
little cart and is friendly to non- techni- 
cal people with minimal training. It is 
designed for sports, science and training, 
as well as for entertainment uses. But 
you can't yet use it at home. 

Electronics Illustrated 

r 
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4, 

Once you own a Hallicrafters... 
You gain a deeply satisfying new perspective on world events as you hear them reported in English r 
direct from Moscow . . Berlin ... London ... New Delhi -and with as many 

different viewpoints. You listen with quiet pride, and renewed hope, as the Voice of America and 

radio amateurs alike (perhaps a neighbor) melt the Iron Curtain with words of warm 

friendship and cold fact. Mysteriously, your children begin to pronounce the difficult foreign 

names like natives, and attack their language study with new vigor. Frequently you 

pause in your dial- roaming to eavesdrop on military and civilian aviation 

communications 

or marine 

and, on rare occasions, a barn -burner of an emergency. Enough 

excitement? Switch instantly to superb local reception -clean, clear and from more stations than 

you thought existed. For this is a Hallicrafters you own. A unique and 

incomparable new Information Center for a thoughtful man's home. 

World-Range Radio by hall/crafters 

For well under $100 you can own one of these remarkable Hallicrafters precision com- 
munications instruments. No other type of short wave receiver can bring you satisfactory, 
understandable world -wide reception. This model is the WR -1000, in exquisite mahogany 
veneer cabinetry. Three short wave bands plus local broadcast. Professional -type elec- 
trical bandspread for razor -sharp tuning of close- together stations. Outlet for earphones. 
Telescope antenna. Model S -120 available in gray steel cabinet. We've printed a beautiful 

/% miniature book entitled, "Guide to Short Wave Listening" that might interest you. 64 pages, half/crafters / ers illustrated. It tells the whole story of short wave radio. If you'd like a copy, please send 35c to: 
Dept. 16-E, Chicago 11, III. 
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TEST EQUIPMENT 
IMMEDIATE SHIPMENT 

RADIO -TV REPAIR -HOBBYIST -EXPERIMENTERS COMBI- 

NATION POWER SUPPLY- SIGNAL INJECTOR (A.F. - I.F. - R.F.) 

$5.95 

JO 
TRANSISTORIZED 
9 VOLT POWER SUPPLY 
120 VOLT D.C. POWER SUPPLY 
AUDIO SIGNAL GENERATOR 

(will drive speaker direct) 
MODULATED I.F. -R.F. SIGNAL 
INJECTOR 
USED FOR ALL TYPES OF REPAIR 
AND EXPERIMENTATION -110 VAC 

CAPACITOR TESTER $2.95 

WILL CHECK ALL CAPACITORS 
FOR OPENS -SHORTS AND 
LEAKY CONDITION 
ABSOLUTE TEST FOR 
E LECT RO LYT ICS 
SHOCKPROOF -110 VAC 

Send cheek or money order to 

AIR ELECTRO SUPPLY 
6007 Washington Blvd. Culver City. Calif. 

We pay postage- eatiraet.on ya.r.neeed 

GET YOUR FIRST CLASS 

F.C.C. LICENSE 
- IN EIGHT WEEKS! 

1 Need your 1st class commercial license 
1 1 fast? The proven Grantham F. C. C. 
"1 license course is now being offered in a 
°; special, accelerated eight (8) week course, 
:1 intact-nothing is deleted. This inten- 

f f 
sive course has been highly successful, 
and is especially suited for those who 

"; have been employed in the electronics or 
broadcast industries. However, experi- 

1 ence in electronics or broadcasting is not 
necessary; if you are willing to apply your - 
self, have above average intelligence and 
can study at an above average rate, this 
course is for you! Classes are small and j meet for eight hours a day, with maxi - 

mum personal instruction by our top- 
notch teacher. At present this accelerated 
course is being offered only at the Los 
Angeles Division of Grantham Schools. 

. Write for free details today. 

1 Grantham School Of Electronics 
DEPT. E -38 

1505 N. Western Avenue, Los Angeles 27, Calif. 

11.1 

l. 
l.i 
t.#, 

i.i 

i.i 

...electronics in the news 

Poor -Man's Radar . . . A new small - 
boat radar marketed by Raytheon sells 

for only $2,000, which is not exactly 
peanuts but still quite a bargain in 
equipment of its type. The little set 
has a 7 -inch CRT tube, five controls and 
smaller dimensions than some table TV 
receivers. It can distinguish targets as 
close as 30 yards and is able to discrimi- 
nate between objects 35 yards apart at 
a range of half a mile. Maximum range 
is put at 12 miles by the manufacturer. 

Teeny Tape ... The thinnest magnetic 
tape produced to date looks like some 
stray wisps of carbon paper. Micro- 

tape, fabricated by the Ferrodynamics 
Corp., is a quarter mil in thickness and 
just .075 inches wide. A reel smaller 
than a silver dollar (see cut) holds 180 
feet, enough for 40 minutes of recording. 
Two reels are shown in a small jewelry 
box. The tape is still experimental, 
being offered only to labs, but one day 
it may fit in wristwatch -size recorders. 
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TV -RADIO Servicemen or Beginners.. 

Send for 6,y/-e4, 
7- Volume Job- Training Set 

on 7 -Day FREE TR/Al! -. 

The First 

Practical 

TV-RADIO- 

ELECTRONICS 

Sloop 

Library! 

Like Having An Electronics Expert Right At Your Side! 

Arswers 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! flow 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 ran 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 $29.95. 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 
THAN FROM 5 YEARS WORK!" 
"Lea mad more from your first two 
clans than from 5 years work." 

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

Masbruch. Iowa. 

(""1-4 

FREE DIAGRAM BOOK! 
We'll send you this biz hook, "IS0 Radio-Tele- 
vision Picture Patterns and Diaarama Explained" 
ABSOLUTELY FREE suet for examining Coyne's 
7- Volume Shop Library on 7 -Day FREE TRIAI.! 
Shows how to curt eervieìoa time by reading 
ture- petterne. plue schematic dia``r 

a 
m for many 

l 'V and radio seta. Yours FREE whether you 
keen the 7- Volume Set or not! Mail coupon 
TODAY! 

Educational took Publishing Division e ELECTRICAL SCHOOL 
1455 W. (Regress Parkway Dept. 53 -Et, Chap 7, Mavis 

VOL. 1- EVERYTHING ON TV. 
RADIO PRINCIPLES! 300 pages 
of practical enplana0ens; hun- 
dreds of illustrations. 
VOL. 2- EVERYTHING OM TV. 
RADIO -FM RECEIVERS; 403 
pages; fully illustrated. 
VOL. 3- EVERYTHING OM TV. 
RADIO CIRCUITS! 336 pages; 
hondeada of illustrfuona circuit 
diagrams. 
VOL. 4-EVERYTHING OM SERV- 
ICING INSTRUMENTS! How they 
week, how to use theta. 368 
pages; Iilteatnhd. 

VOL. 5- EVERYTHING ON TV 

TROUBLESHOOTING! Corers all 
lypea of sets. 437 pages; illus. 
Nihon, dìagraaes. 

VOL. 6-TO CYCLOPEDIA! Quick 
and concise aneweec Is TV prob- 
lems in alphabetical order, in- 
cluding UHF. Color TV and 
Transistors; 068 pages. 

VOL. 7- TRANSISTOR CIRCUIT 
HANDBOOK! Practical Refinance 
covering Trarnisiae Appllcatione 
veer 700 Circuit Diagrams; 
410 pages. 

BOOMS HAVE BRIGHT. VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 

..,electronics in the news 

Invisible Intercom ... Infrared takes 
the place of radio waves as transmis- 

Educational Rook Publishing Division 
COYNE ELECTRICAL SCHOOL 
less W. Congress Parkway, Dept. 53 -Et. Chicago 7, 111. 

Yes! Send me COYNE'S 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set for 7 -Days FREE TRIAL 
per offer. Include "Patterns at Diagrams" book FREE! 

Name 
Address 
City Zone.... State 

Check here if you want Set sent C.O.D. Coyne pays 
gustage on C.O.D. and cash orders. 7 -Day Money -Jack 
arantee. 

Age 

theon. The highly concentrated beam 
must be aimed with telescopic sights 
(see cut) . It has a range of ten miles 
and could be used for military purposes. 

Gas Chamber ... An experimental fuel 
cell developed by General Electric op- 
erates on such inexpensive fuels as 

natural or LP gas. 
Most such cells re- 
quire more expen- 
sive hydrogen. The 
GE unit has a solid 
electrolyte of zir- 
conia (white cylin- 
der in the photo) . 

Fed -in gas breaks 
down into carbon and 
hydrogen, and the 
carbon then forms 
one electrode. The 
other is molten sil- 

ver. The second fuel is oxygen, intro- 
duced in the form of air. The cell can 
be self- sustaining when left -over carbon 
monoxide and hydrogen are burned to 
heat it to 1,000 degrees C. 

sion medium in a lightweight voice com- 
munications system developed by Ray- 
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NC -190 
Double conver- 
>ion receiver 
with National's 
exclusive Dial Selector! Product detector 
and ferrite tiller selectivity, special AVC. 
60:1 Dial Vernier for unequaled tuning ease. 
$219.95. 

NC -105 
New all -band re- 
ceiver designed 
exclusively for 

the shortwave listener novice, and Hi -Fi 
tan. S meter. Q multiplier. Exclusive tuner 
output for use with our Hi -Fi system. 
$119.95. NC -105W in handsome walnut 
case. $ 139.95. 

NC -60 
Perfect choice 
for the begin- 
ning shortwave - - 
;istener. This superheterodyne all -band re- 
ceiver with giant dial has electrical band - 
spread and built -in speaker. Thousands in 
use throughout the world. 559.95. 

NC -140 
Brand new! Dou- 
ble- conversion 
all -band receiver 

with National's famous Dial Selector and Q 

multiplier selectivity. RF Stage and S- 
meter. No other receiver compares in value. 
$189.95. 

qAD -O 

Interested in 
Amateur / Shortwave 

Radio? 

IIRU 

RECEIV 

GUIDI 

FREE 

iron ... 

N alioli ai 
Just out! National's com- 
plete receiver guide. All the 
facts and specs you need to 
choose the very best in 
amateur/ shortwave equip- 
ment. Describes, in Com- 
plate detail alt of the superb 
equipment built by National - including_ 

__- 

NATIONAL 

RADIO COMPANY, INC. 
A Wholly Owned Subsidiary Address . 
of National Company, Inc. 
Melrose 76, Massachusetts City State 

Rush Me Free Your Complete Guide to NaLonal 
Receivers! 

Name 

PRODUCTS 

FOR MODERN 

LIVING 
PLUG -IN TYPE PORTABLE 

INVERTERS* 
A. C. Household Electricity Anywhere 

MODELS - H your car, boat or plane. 
6 -RMF (6 volts) 60 to 80 watts. 
Shipping weight 12 lbs, DEALER 
NET PRICE ......... ,$33.00 
12T -RME 112 volts) 90 to 125 
watts. Shipping weight 12 lbs. 
DEALER NET PRICE. .. $33.00 

Additional Models Available 

Operates Standard A.C. 
Record Players 
Dictating Machines 

Small Radios 
Electric Shavers 
Heating Pads. etc. 

Airplane Style Oeertiud Mnetlar weer Cab Rnt 

TRUCK -BOAT -AUTO 

ATR 
Excellent 

and Volume, d Sensitivity) 
Compact. yet powerful. Fits all 
..trkc. ,tat inn wagons, most 

in,t 
d boats. Just drill 4k 

ii bole In roof aal auWend the 
.peaker)e ten minutes Wateerrtight mount. 
Ina sembly holds antenna upright. Yoke - tspo bracket lets you tilt radio to any (ogle. 

Entra- sensitive radio has 6 tubes (2 double- purpose). over -sine Alnleo 
5 PM speaker for full, rich tone. Dig, easy -to-read Illuminated dial. 
Fingertip tuning control. Volume and tone controls. 33-in. stainless steel 
antenna. Neutral gray -tau enameled metal cabinet. 7 g 61/2 a 4 la. 
high over -all. Shipping weight 101/2 lbs. 
Model TR- 1279 -12A for 12V Dealer Net Price 
Model TR -1279- 6A for 6V Dealer Net Pelee 

KARADIO mor_ 

NO PatNT1t0 
CIIICUITRT 

See your Elec- 
tronic Parts 
Distributor .. 
Write Factory 
for Free Lit- 
erature - , 

20 

ATR ELECTRONICS, INC. 
Formerly American Television d Rodo Co 

Quality Products Since 193! 
ST. PAUL 1, MINNESOTA- U.S.A. 

...electronics in the news 

Microwave Microfilter ... A magnet- 
ically tunable microwave filter de- 
signed at Stanford Research Institute 

uses a sixteenth -inch yttrium- iron -gar- 
net (YIG) crystal (see arrow) as tuning 
element. Tuning is achieved by appli- 
cation of a DC magnetic field. The 
structure around the crystal is a strip - 
transmission line coupling. The YIG 
filter, besides improving receiver per- 
formance, speeds up band scanning by 
a factor of 2,000. 

Robot Reader ... A decoder that takes 
received Morse code signals and turns 

them into lighted letters on a panel - 
for a typist to copy -may do away with 
half the operators now required for CW 
circuits. The RCA device, which is 
portable, will be particularly useful in 
underwater and aerospace applications, 
where automatic radioteletype equip- 
ment is not practical. Manual CW 
telegraphy, usually with extremely low 
power, still is the workhorse in a good 
many difficult situations. The size and 
complexity of RTT equipment rule it 
out. - - 
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EledtroniC 
Marketplace 

COLOR KIT ... A color television re- 
ceiver in kit form has been intro- 

duced by Transvision. The firm has been 
marketing a black -and -white TV kit. 

The color job, produced under license 
from RCA, comes with the critical cir- 
cuits pre -wired. It has a 21 -inch picture 
tube and can be had either with a 
built -in 10 -watt hi -fi amplifier and 
speaker system or with a cathode fol- 
lower circuit for feeding an external 
amplifier. Kits can be bought in seven 
separate packages ( "pay as you wire ") 
with total price ranging from $419 to 
S439. Transvision Electronics, Grey 
Oaks Ave., Yonkers, N. Y. 

Mike Market ... The new Model 575 
Versadyne microphone is an omnidirec- 

tional dynamic for 
PA or home record- 
ing use. It has a 40- 
15,000 cps response, 
comes as a high - 
impedance ($24) or 
low -impedance ($21) 
model; for stand, 
hand, lavalier use. 
It's by Shure Bros. 
of Evanston, Ill. 

May, 1963 

To guide you to a 
successful future in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 

This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer ar Engineering 
Technician in many exciting, growing 
fields: 
MISSILES AVIONICS AUTOMATION 

SALES DEVELOPMENT 
ELECTRICAL POWER ROCKETRY 

RADAR RESEARCH 
Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part -time work - as well as pictures of the Milwaukee 
School of Engineering's educational and 
recreational facilities. No obligation - it's 
yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

L 

Milwaukee School of Engineering 
Dept. Eí -563 1025 N. Milwaukee St., Milwaukee, Wis. 
Please send FREE "Your Career" booklet 
I'm interested in 

Electronics Radio-TV Computers 
Electrical Engineering Mechanical Engineering 

Name ..........._ ................... _............._............ 
PLEASE PRINT 

Age 

City... .............................._ ............_.............Zone. _........State...._. 
I'm eligible for veterans education benefits. 
Discharge date ............................... ....................__.......__ MS -117 
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Marketplace 
Multi -Checker ... If you fix transistor- 
ized equipment for a living or just for 
kicks, Lafayette's KT -223 Analyzer can 

save time and temper. It functions as 
a n in- and -out -of- circuit transi st or 
checker (with oscillator to test actual 
performance) , a diode and rectifier 
checker, signal generator (a 5 -kc signal 
with harmonics for AF, IF and RF pur- 
poses) , a battery tester, a voltmeter and 
a milliammeter. About $13. Lafayette 
Radio, 111 Jericho Turnpike, Syosset, 
L. I., N. Y. 

Table -Box . . . Packaging changes in 
the electronic kit field, particularly the 

hi -fi end, seem to come along almost as 
often as Detroit's new models. H. H. 
Scott has now restyled its famous Kit - 
Pak container so it becomes what they 
call a "self- contained work table." The 
lid comes off the orange- and -black box 
and the builder goes to work in the bot- 
tom section. When he wants to knock 
off, he merely replaces the lid to keep 
out prying hands. All parts are blister - 
packed on cardboard charts. Kit shown 
in the picture above is the LT -110 
stereo FM tuner. H. H. Scott, Maynard, 
Mass. 

erZa 

T_KM2 
LCT R@1 

T_I-Enra 
oa1Utr 

Get the best magazine for all hobby electronics: 
Citizens Band radio, ham radio, audio & hi -fi, 
short -wave listening, kits, theory, test equip- 
ment ... Subscribe now and make sure you get 
every issue! Special get- acquainted offer: 

CO6 issues for only $1.98 

YES, 
I want to take advantage of your special 

get -acquainted offer. Please enter my subscription 
right away. 

I enclose $1.98 Bill me 

New order Re -order 

NAME 

ADDRESS 

CITY ZONE STATE 

Mail to: Electronics Illustrated 
Circulation Department 
Fawcett Bldg., Greenwich, Conn. R °) L5-63 

mot 
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Marketplace 
Sl00000000wly ... A new low in mag- 
netic tape speeds has been added to the 

old standards in Norelco's Continental 
401, a four -track stereo job. In addition 
to 71/2, 33/4 and 17 /8 inches per second, 
the 401 offers 11 ips, which gives you up 
to 32 hours of mono recording time with 
a 7 -inch reel. Rated frequency response 
at the low speed is 60 to 4,500 cps, ade- 
quate for non -hi -fi purposes. The all - 
transistor unit tops out at 16,000 cps at 
71/2 ips. About $400. North American 
Philips Co., Hicksville, N. Y. 

The Talkies . .. The Revere 435 projec- 
tor gives you sound along with standard 

2x2 slides. Special mounts for the trans- 
parencies have a magnetic strip run- 
ning around the image area in a spiral, 
and 20 seconds of sound can be re- 
corded on the track. A record /playback 
head moves around the track as you talk 
or listen. A second head erases. A tran- 
sistorized amplifier handles the sound. 
The machine can project and play a tray 
of slides automatically. Great for travel 
and kiddie shots -or sales talks. 

Each unit comes with a detailed, 
easily followed instruction manual. 

May, 1963 

NOW YOU CAN 

BUILD A FINE 924eì 
FOR ONLY 

550 

You can assemble this new 
Schober Spinet Organ for $550 - or half the cost of comparable 

instruments you have seen in stores. The job is 
simplicity itself because clear, detailed step -by- 
step instructions tell you exactly what to do. And 
you can assemble it in as little as 50 hours. 
You will experience the thrill and satisfaction of 
watching a beautiful musical instrument take 
shape under your hands. The new Schober Elec- 
tronic Spinet sounds just like a big concert-size 
organ - with two keyboards, thirteen pedals and 
magnificent pipe organ tone. Yet it's small enough 
(only 38 inches wide) to fit into the most limited 
living space. 
You can learn to play your spinet with astounding 
ease. From the very first day you will transform 
simple tunes into deeply satisfying musical ex- 
periences. Then, for the rest of your life, you will 
realize one of life's rarest pleasures - the joy 
of creating your own music. 

For free details on all Schober Organs, 
mail the coupon now. No salesman will call. 

THE rtil %d 

INN 

L 

CORPORATION 

43 West 61st Street, New York 23, N. Y. 
Also available in Canada and Australia. 
MAIL THIS COUPON TODAY 

The Schober Organ Corporation, Dept. El -5 
43 West 61st Street, New York 23, N. Y. 

Please send me FREE booklet and other litera- 
ture on the Schober Organs. 
Please send me the Hi -Fi demonstration rec- 

ord. I enclose $2 which is refundable when I order 
my first kit. 

Na me 

Address 

City Zone. State 

1I 
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Marketplace 
Plug Pliers ... The job of connecting 
coax cable to an auto -type plug can be 
a dern nuisance with ordinary tools. 

800 a Watt . . . That's the price of a 
versatile new ham transmitter offered 
in kit form by Allied Radio. The T -150 

Now there's a special pair of pliers to 
simplify things. The pliers strip off insu- 
lation, crimp the outer braid firmly to 
the plug body and make contact be- 
tween the center conductor and the 
business end of the plug. There's no sol- 
dering. Blonder -Tongue Labs, Inc., 
Newark 2, N. J. 

Slender Speaker ... The Slenderette is 
just 5 inches deep (24 inches high and 

20 wide) but it con- 
tains an 8 -in. mid- 
range driver plus two 
6 -in. woofers and two 
31/2 -in. tweeters to 
give you a robust 
performance. It can 
be put on the floor 
or a shelf, or hung on 
the wall. Cabinet is 
hermetically sealed; 
20 watts, 8 ohms. The 

price is $39.95. Lafayette Radio, Syosset, 
N. Y. 

Short Speaker ... The Sonorama shelf, 
on the other hand (see above) is only 5 
inches tall but 67 inches long, 12 deep. 

It has four woofers, two tweeters. 
$149.95. Rek -O -Kut Co., Corona, N. Y. 

24 

carries a price tag of $119.95 and runs 
150 watts AM or CW on 10 through 80 
meters. On 6 meters final input drops to 
100 watts, either mode. The 28 -pound 
rig is self- contained, has VFO, pi -net- 
work for antenna tuning, four -position 
meter and frequency spotting. A good 
buy for beginning Generals or for Nov- 
ices who are moving up to a General 
ticket. 

A Revell -ation . . . Revell, Inc., 
known for its plastic models, has 
jumped into the electronic hobby 

long 
now 
field 

with solderless kits for the kiddies. First 
off the line are a short -wave radio 
(shown) , a flea -power amplifier with 
stereo conversion kit and a pair of stereo 
headphones. The kits are put together 
on a simulated printed circuit with 
small bolts. The radio tunes the broad- 
cast band and short wave to 30 mc, has 
four bands and is powered by a 9 -volt 
battery. Output can be fed to the ampli- 
fier for speaker operation. Non -tech- 
nical instructions accompany the easy - 
to- follow pictorials. The radio costs 
$24.95. Revell, Inc., Venice, Calif. 
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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 Schont that is 
the OLDEST and LARGEST of 
its kind in the world, 

MORE COMPLETE...You learn ALL PHASES of 
Television-Radio-Electronics. 

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

TELEVISION ±) 

Prepare 
fer your 

_.. F.C.C. LICENSE 

tik 

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

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

NATIONAL SCHOOLS SHOPMETHOD 
HOLE TRAINING, with newly added 
lessons and equipment, trains you in 
your spare time at home, for these un- 
limied opportunities, including many 
tech tical lobs leading to supervisory 
posi ions. 

VOL LEARN BY BUILDING EQUIPMENT 
WIT-I KITS AND PARTS WE SEND YOU. 
Your National Schools course includes 
thor sugh Practical training -YOU LEARN 
BY DOING! We send you complete stand- 
ard equipment of professional quality for 
building various experimental and test 
unit,. You advance step by step perform 
more than 100 experiments, and - 

you build a complete TV sett 
fron the ground up that is yours 
to keep! A big, new TV picture' 
tube is included at no extra' 
char 3e. 

EAR.' AS YOU LEARN. We'll 
shoe- you how. Many students' 
pay for their course -and more, 
while studying. I 

(;T THE BENEFIT OF OUR I 

OVER 55 YEARS EXPERIENCE 

APPROVED FOR 
GI [RAINING 

ACCREDITED I 
MEMBER ar 

NATIONAL reCMMIGI SCHOOLS 
Wor d Wide Training Since 1905 

Write to Dept. R4Y -43 

4000 So. Figueroa Street 
Lo:. Angeles 37, California 

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

Be prepared for secure future in 

INDUSTRIAL ELECTRONICS 

COMPUTERS 

GLIDED MISSILE SYSTEMS 

ELECTRONIC CONTROLS 

or go into ... 
COLOR TV REPAIR 

HI-FI AND SOUND SYSTEMS 

BROADCASTING STUDIOS 

INSTALLATION 

THESE TWO FREE 

BOOKS TELL HOW 

SEND FOR FREE FULLY - 
ILLUSTRATED BOOK AND 
ACTUAL LESSON TODAY. 
Your own copy of "Your 
Future In Electronics -Tele- 
vision -Radio' will be mailed 
to you at cnce. No salesman 
will call; Aare is no obliga- 
tion. Cut out card along dot- 
ted lines, fill in and mail 
todoyl 
NO POSTAGE NECESSARY. 

CUT OUT AND MAIL THIS CARD TODAY_ ACTUAL LESSGN 

Yes, I wont to make more money in Electronics - 

TV- Radio. Send me your FREE Fully -Illustrated 
Opportunity Book and Actual Lesson today. 

RUSH TODAY -NO POSTAGE NECESSARY 

Name 

Address 

City Zone 

[artxáacs trite sart ROW 

State 

Age 

Check here if interested only in Resident Training at Los Angeles. 
Veterans: Give date of discharge_ 

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART 

R40 43 
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Be a MASTER TECHNICIAN in 

Only N.T.S. offers you ALL 8 PHASES in 
ONE MASTER COURSE 

SUCCESS IS THEIRS; 

IT CAN BE YOURS TOO! 

I cannot praise 
N.T.S. enough. 
I've just gradu- 
ated and al- 
ready I have 
started repair- 

ing radios and servicing TV's 
.. At 53, I'm starting a new 

life and my diploma from 
National Technical Schools is 

my proudest possession. 
William E. Eckenrod 

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

As field direc- 
tor of Berean 
Mission Inc., 
have complete 
charge of our 
radio work. 
With the expert advice and 
training I am receiving from 
you I can do my own repairs 
on our recorders and P.A. 
systems, besidés 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 Spera 

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

- POSTAGE WILL BE PAID BY - 
NATIONAL TEÇ`NNICAL SCHOOLS 

roar Nil 

4000 So. Figueroa Street 
Los Angeles 37, California 

ALL 8 PHASES IN ONE MASTER COU 
PHASE 

1 
TELEVISION 
INCLUDING 

COLOR TV 90% of homes have at least one set. Color TV is becoming more 
Popular daily. TV Stations grow in number, need technicians. Maintenance and repair offer 

big opportunities. 

PHASE 2 
RADIO -AM & FM Radios in homes, cars, schools, all need expert upkeep. Stations expand as FM becomes popular Now transistors boom entire field. 

PHASE 3 
INDUSTRIAL 
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 Hi-Fi 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. 

PHASE 5 
FCC LICENSE 
PREPARATION 
FCC License holders 
have a wide range of top jobs open to them. FCC License now a requirement for most Communication jobs. 

PHASE 6 
RADAR AND 
MICROWAVES 
These are the communications 

systems of the future, already used in trackirg and contacting satellites. 

PHASE 7 
AUTOMATION 
& COMPUTERS 
Automation and Computer electronics 
are the new tools of industry and commerce. Skilled Technicians 
in these fields are in great demand at 

fol.) Pay. 

PHASE 8 
BROADCASTING 

& COMMUNICATIONS 
In the entertainment 
industry, or ln commerce communications 

and broadcasting 
have great importance. Installation 

and maintenance cf equipment requires 

"trained 
technician 

now -how. 

RESIDENT TRAINING 
AT LOS ANGELES 

If you wish to take your trai,. 
ing in our famous Residat 
School In Los Angeles -tie 
oldest end I school of is 
kind in the world -chts 
special boa in coupon. 

Wowed a GI r,unlni 

NATIONAL niè kknI SCHOOLS 

Address correspondence to Dept.R4Y -43 
4000 So. Figueroa StreA 

Los Angeles 37, Californ a 
National Technical Schools also of- 
fers Complete Home Study Train- 
ing Programs in Auto Mechanics 
& Diesel, Air Conditionin3, Re- 
frigeration- Electrical Appli 
and Homo Appliances Repair. For 
information and FREE BOON write 
he School, De. RDC, slating 
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Marketplace 
Way -Out Rabbit ... Latest in indoor 
rabbit -ears TV antennas, which seem 
to proliferate like the bunnies they 

are named after, is 
the Golden Canav- 
eral by Channel Mas- 
ter. 14 has a built -in 
tuning arrangement 
and separate sec - 
tions for the high 
and low VHF bands. 
The tuning bit is 
an impedance -com- 
pensating circuit 
which shortens or 
lengthens the ele- 
ments electronically. 

A dipole section has a spread of 8 feet to 
bring in channels 2 and 3 (a rabbit with 
an earspan like that would be some 
bunny) . Tuning contacts are of silver. 
The Fair -Trade price is put at $9.95. 

FM Rib Cage ... B &K's new seven -ele- 
ment FM antenna is designed to feed a 
stereo tuner, can be used indoors or out. 

The Mark Stereo 7 is omnidirectional, 
horizontally polarized and has alumi- 
num elements. It also has a slight physi- 
cal resemblance to the rib cage on those 
biology -class skeletons. The rig meas- 
ures 51/4x30x22 inches high and comes 
complete with hardware. The matter of 
gain seems to be a moot point. We've 
had some correspondence with the B &K 
public relations people but the specs 
eluded us. However, an ad for the an- 
tenna says it "doubles the power" of 
signals, which suggests a gain of either 
6db (voltage) or 3db (power) . $24.95. 
B &K Mfg., Chicago 13, Ill. -e- 

May, 1963 

FR 
,7 GIANT NEW 1963 

EE CATALOG 

TOP 
VALUES 

É NANO 
TOOLS 

TUrsEe 

FRIG El 

ENS . ,. _ NMI -,.... .., 1%3 

iv 
RAQIO -TV 

ELECTRONICS SAVE ., ro SO/. 
; .w,,..-..n- <o. ,ma.,. r,w M. V N ÉCAE r_ _ SéKLS 

RSTEIiiI-APPLEBEïe CO. 
Dopt. El, 1012 MWG.. St., Kontos City 6, Mo. 

Rush me FREE 1963 B -A Catalog. 

Name 

FREE I Address 

I City State 

¿Y/THI/LES/ O 
TAIT? 

/ 
GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 11/2 minutes 
or less in metal, hard rubber and plastics. No 
tedious sawing or filing -a few turns of the 
wrench does the job. All standard sizes .. 
round, square, key, or "D" shapes for sockets, 
switches, meters, etc. At your electronic parts 
dealer. Literature on request. 

GREENLEE TOOL CO. GLEE 
2028 Columbia Ave., Rockford, Illinois 
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BEST BUYS IN STEREO AND MONO HI -FI 

Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape p rnTrn 
Deck C,:/ RP100 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

New Stereo 
FM Multiplex Tuner ST97 
Kit $99.95 Wired $149.95 

EINSMINMENEN 
., 

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

Stereo 
Power 
Amplifier 

Kit 
70W HF87A: $74.95 

100W HF89A: $99.50 
28W HF86: $43.95 

Wired 
$114.95 
$139.50 
$ 74.95 

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 

FM- Multiplex 
Autodaptor MX99 

Kit $39.95 Wired $64.95 
Cover Optional, $2.95 

.(Patents Pending) 

70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $99.95 Wired $149.95 

6) it) 06 C6 

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

ia e' ! A ! * 

Stereophonic 
Dual Preamplifier ST84 
Kit $59.95 Wired $89.95 

*it 
Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
770 Series 
from 
Kit 
$79.95 
Wired 
$109.9 

U. S. Pat. 
60W CW Transmitter 4723 
Kit $49.95 Wired $79.95 

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

BEST BUYS IN TEST EQUIPMENT 

Metered 
Variable Auto - 
Transformer AC 
Bench Supplies 

Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 

Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
Tester 
#625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 
#1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equiot. #1060 
Kit $39.95 Wired $49.95 

Peak -To -Peak 
VTVM #232 
& Uni -Probe® :A+r.w 
(U.S. Pat,) 
Kit $29.95 
Wired $49.95 

VTVM #221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator 
#324 
Kit $28.95 
Wired $39.95 

AC Volt -Watt 
Meter #261' 
Kit $49.95 
Wired $79.95 

'Formerly called #260 

DC -5 MC 
5" Scope $460 
Kit $79.95 
Wired $129.50 

General Purpose 5" Scope #427 
Kit $69.95 Wired $109.95 

1000 
Ohms/ 
Volt 
V -O -M ít536 
Kit $14.95 
Wired $18.95 

Multi - 

Signal 
Tracer 
#1454 
Kit $23.95 
Wired $32.95 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 
Over 2 MILLION 
EICO instruments in 
use throughout the 
world. Compare, take 
them home - right 
"off the shelf' - 
from 2000 
neighborhood 
dealers, most of 
whom offer 
budget terms. 

i EICO, 3300 N. Blvd., L.I.C., N.Y. El -5 

O Send free Catalog describing over 

106 top-quality products, free Stereo 

1 HiFI Guide, free Short Course for 

Novice License, name of nearest 

I EICO dealer. 0 Send 
TO HI -Fl fort which I 

GUIDEBOOK I 
enclose 25¢ for postage g. handling. 

Name 

Address 

1 City , Zone 

Add 5% in the West 

State. 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15 -8 P.M. © 1963 by EICO, 3300 N. Blvd., L.I.C. 1, N. Y. 

Electronics Illustrated 
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OUR 
SILENT 
ALLY 
By S. David Pursglove 

In guerrilla warfare, ingenious electronic gear 

has proven as useful as the helicopters and guns. 

WHETHWHETHER 
they're fighting the Viet Cong in South Vietnam ER 

some equally unconventional enemy in Africa, Latin 
America, South -Central Europe or the Middle East, one of the 
big problems for anti- guerrilla forces is communications. Because 
of thick jungles, rice paddies and its own primitive communica- 
tions, Southeast Asia dramatizes the situation best. 

But U.S. Army scientists now have what they hope is a perma- 
nent answer to this need in lands where telephones simply do 
not exist. To aid our own Special Forces and the guerrilla fighters 
of our allies, the Army people have come up with a single -side- 
band radio that is different from any normal military rig seen 
before. It is "ruggedized, tropicalized and simplified" to meet a 
variety of battle conditions. 

And it's so fool -proof that native troops can both operate and 
repair it after a few minutes of instruction. To be an expert re- 
pairman, you need know only that a red module belongs in a red 
slot and a. green one in a green slot. The SSB radio is transistor- 
ized for low power requirements and can be carried by a child. 
It won't be in the field, however, for another year or so. Mean- 
while, the job is being done by the older GRC -109, which per- 
forms well under difficult conditions but is a tube set. 

The lightweight SSB radio is just one of many new pieces of 
electronic equipment that, for the first time, are being developed 
especially for use by anti- guerrilla fighters. In the kind of war 
that is going on in Vietnam, the only equipment you hear about 
is helicopters, which ferry the raiding teams about, and the fire- 
arms being used. But the electronics gear used by the men can 
be fully as important in determining success or failure. It doesn't 
get much publicity because it never kills anyone directly and is 
as silent as a burning light bulb. Rather than killing, the equip- 
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ment helps keep the troops on our side 
alive by providing communications and 
detecting dangers in advance. 

Another new special -type radio is the 
TRC -77, a lightweight CW code outfit 
with extra long range. It is designed for 
deep -penetrating patrols, enabling them 
to keep in touch with home base, and 
for stay -behind elements which remain 
when a country is overrun by an enemy. 
The stay -behinds would use the rig to 
send out intelligence information and to 
receive mission assignments. 

Well over half the $100 million a year 
being put into special guerrilla and anti - 
guerrilla equipment is going into elec- 
tronic gear. 

A big problem right now concerns 
communications between local residents 
and field troops. If a village mayor in 
Vietnam suspects that a guerrilla raid is 
imminent he can get help in only one 
way -by sending a runner to the near- 
est military post. Too often, the runner 
never makes it. The obvious answer is 
radio. But the set would have to be low 
in cost, for there are thousands of vil- 
lages to protect, and a new low in sim- 
plicity is required. The Army has toyed 
with the idea of just two buttons: push 
No. 1 to signal an attack by a few Viet 
Cong; push No. 2 for many Viet Cong. 
But what is a "few" and how many are 
"many ?" Voice radio, it became clear, 

Transistorized mine detector for anti- guerrilla 
forces is fraction the size of the WW II model. 
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U. S. Special Forces team using a hand-operated 
generator to power a knee -key CW transmitter. 

was the only practical answer. 
There are a few other special require- 

ments. The set must be maintenance - 
free. Villagers who have difficulty learn- 
ing how to turn a radio on and off would 
not be able to service any kind of set. 
And 24 -hour operation would be neces- 
sary (the Viet Cong don't send word 
that they're about to attack) in areas 
with no local power supply. The right 
radio still has not been designed, but a 
compact, simple, solar -cell -fed battery 
rig is under development. It may fill the 
bill. 

Power, where there are no electric 
lines or battery counters, can be a mon- 
strous headache. Gasoline generators 
might supply enough juice for a particu- 
lar job but they're noisy, giving away 
your location, and they need fuel. Hand - 
cranked generators are heavy and re- 
quire an extra man. Now in the research 
stage is a silent engine that may be 
steam -powered, using sticks, leaves and 
dry grass. The fuel cell also looks 
promising, but it must have canisters of 
fuel to keep going in its current state of 
development. 

A favorite Communist guerrilla 
weapon is a crude anti -personnel mine 
that consists of nothing more than a 
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Tiny Manpack radio has phone -type 
dial, scrambles signals fcr secrecy. 

attiL 
People- detector sets up electronic fence (represented by ar- 
rows) which rings alarm when man comes between antennas. 

barbed nail projecting through a piece 
of wood buried in a muddy path or rice 
paddy. It's called a panji, and when 
you've found one the nail usually is al- 
ready through your foot. The old mine 
detector of World War II may prove to 
be the answer. A new transistorized ver- 
sion of that monster weighs only half as 
much and the controls have been sim- 
plified to the point where no special 
training is needed. 

One of the more bizarre projects 
afoot is aimed at developing a hugely 
simplified, two -electrode lie detector. 
Little training and less interpretation 
would be required by this unit, designed 
to get a quick yes 07 no on whether a 
local citizen is a guerrilla by night. The 
readout would be a green light for in- 
nocent, a red one for guilty. The plan 
is not for execution on the spot, how- 
ever. The detector would be merely a 
first screen to determine which persons 
would get a full -size grilling. 

A majority of guerrilla fighters and 
infiltrators in Southeast Asia are likely 
to come in from a neighboring country 
across a border that is impossible to 
seal with troops. If the border could be 
sealed, our side would have a much 
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easier job. The research people have 
experimented with radar but the cost 
would be high. 

A more promising people- detector is 
a simple device that uses a low -fre- 
quency radio signal (see photo) . The 
apparatus has a tiny oscillator in a 
bomb -shape base support (right in 
photo) and a wire or rod antenna that 
can be 12 to 15 feet high. The receiver 
is a small black box with a matching 
antenna and a bell or other alarm. 

The transmitter sends out a signal 
from 10 to 100 kc, forming an invisible 
barrier between itself and the receiving 
antenna, reaching as high as the two 
wires or rods. When anything intrudes 
the signal dies and the alarm sounds. 

Though the rig can be built for about 
$10, it is not as simple as it sounds. A 
bogus signal of the right frequency 
might keep the alarm silent while an in- 
truder passed. So there is a safeguard. 
A portion of the signal which hits the 
receiving antenna bounces back and is 
picked up by the transmitter. The oscil- 
lator continues to operate only so long 
as this radar -like echo comes in. If the 
echo dies, the transmitter shuts down 
and the alarm goes off.- -- 
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A new look at the most basic electrical principle: Ohm's Law. 

By Ernest M. Deutsch 

WE'RE STILL in the dark as to the 
basic what and why of electricity 

but we are able, nevertheless, to gen- 
erate it, use it and measure it with great 
accuracy. The reason lies in electricity's 
extreme predicability. Under a given 
set of conditions we know exactly what 
an electric current will do. The tool we 
use to make our predictions is Ohm's 
Law, most basic of all principles relat- 
ing to electricity. 

Ohm's Law is attractive to the elec- 

j= E/R R- EA E=1XR 

tronic hobbyist because it is so simple to 
use. But this simplicity got its formula- 
tor, German physicist Georg Simon 
Ohm (1787 -1854) , into a lot of trouble. 
A mathematics professor at Cologne and 
Nuremberg, Ohm enjoyed a high repu- 
tation until it came to his paper on Die 
Galvanische Kette Mathematisch Bear - 
beitet (free translation: The Galvanic 
Chain Worked Out Mathematically) . 

The piece said simply that current in 
an electrical circuit is directly propor- 
tional to applied voltage and inversely 
proportional to resistance. But in light 
of scientific thinking in those days, the 
answer was too simple and too pat. 
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Ohm's contemporaries thought he'd 
slipped a gear. He resigned his post and 
lived in obscurity. But after 14 years 
it was discovered that the physicist did 
know what he was talking about and, 
an old man now, he was given a medal. 

No involved mathematics is needed to 
use Ohm's Law. If you can add, subtract 
and divide simple numbers you can be 
an Ohm's Law expert. This is not to say 
that complex circuits don't present com- 
plex equations. But the complexity lies 
in the circuits, not the law. 

Understanding Ohm's Law is facili- 
tated if we visualize what happens in an 
electrical circuit. There are just three 
ingredients: voltage, current and resist- 
ance. And an electric current is a flow 
of electrons through a conductor. 

Voltage, symbolized by the letter E 
for electromotive force, provides the 
force or pressure of electric power. 
Everything that happens in a circuit 
stems from the fact that it is subjected 
to a voltage stimulus. The unit of meas- 
ure is the volt. 

Current, symbolized by I for in- 
tensity, is a measure of the amount of 
electrons flowing through the conductor 
under pressure of the voltage. The unit 
of measure is the ampere. 

Resistance, tagged by the letter R, is 
a measure of the opposition to the flow 
of an electric current offered by a con- 
ductor. The unit of measure is the ohm. 
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1=%, 1= 2A 

There are a dozen or so ways to 
memorize Ohm's Law. To our mind, 
Ohm's Law Circle (see first illustra- 
tion) is easiest. E, I and R are arranged 
in alphabetical progression in a circle 
as shown. To find any of the three, you 
simply cover that letter and work out 
the remaining symbols. If you cover E, 
you find I and R on the same level, so 
you multiply them. Covering I or R puts 
the E over the remaining symbol so you 
divide the upper one (E) by the lower 
(I or R) . 

There are just two other simple prin- 
ciples to remember: voltages in a paral- 
lel connection are the same; current in 
a series connection is the same. 

Let's get to the equations that are 
scattered through this article. In all of 
them we've shown a battery as power 
source, though it could just as well be a 
generator, and the E, I and R quantities 
are in simple numbers. In actual circuits 

fig. 2 

E, 

lR ) 

¶12v 

E 

Sn 
Rz }E2 

1 B, 

1='%f.,, I- '/, I= 2A 

E,=1xR,, E, =2x1, E,=21" 
E2=1xRz, E2=2x5, E:-101/ 
E=E,*EZ, E=2+10, E=121/ 

you're likely to find such quantities as 
the milliampere (a thousandth of an 
ampere) . Only thing to remember is 
that all must be converted to decimals in 
using Ohm's Law (10 milliamps be- 
comes .010, etc.) . 

In Fig. 1 we show the most basic of all 
circuits -an electric current flowing 
through a single resistance (disregard- 
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ing the resistance of the conductor) . If 
battery B1 applies 12 volts to the circuit 
and resistor Rl presents a resistance of 
6 ohms, how much current will flow? 
Substituting numbers for the symbolic 
letters in the Ohm's Law Circle, we find 
that I is equal to 12 divided by 6. The 
current, then, is 2 amperes. 

In Fig 2 we have a series -connected 
circuit. It's the type of problem we 

f'* 

E= E=/2V 
It- '5/6 ° 2A 

Iz= lA 
her -2+1=3A 

Rr 
R (pare%/ rets X (aace- Rf +RR[2 

? 

R= s;j2- ríhe=4 
CHECA': 'N*-y = SA (I ro r) 

might have if Rl represented the re- 
sistance of the connecting wires and R2 
were a load resistance, such as a light 
bulb. Or Rl and R2 might represent two 
tube filaments. Since current flow is de- 
pendent on the total resistance "seen" 
by the voltage source, we must deter- 
mine what that resistance amounts to. 
The answer is obtained simply by add- 
ing 1 ohm and 5 ohms -or 6 ohms. Volt- 
age (E) again is 12 volts, so I equals 12 
divided by 6, or 2 amperes. Since this is 
a series circuit, the current is the same 
throughout. 

To find the voltage drop (El) across 
Rl we cover E in the circle and fmd we 
must multiply I (2A) and R (1 ohm) , 

which gives us 2 volts. The same 
formula gives us 10 volts for E2. Total 
voltage drop must equal applied voltage 
(12V), so adding 10 and 2 shows us that 
our answers were correct. 

In Fig. 3 we have a parallel- connected 
circuit. Rl might be the horn in a car 
and R2 the cigarette lighter. In a paral- 
lel circuit we know the voltage drop 
across both resistors must be 12V (volt- 
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ages in parallel connection are .the 
same) . To find the current flowing 
through each resistance, we divide 12 
(V) by the value of each, finding H. is 
2A and I2 is 1A. Total current drain 
equals the sum of currents through all 
branches, or 3A. 

Determining the parallel resistance of 
the circuit requires a special formula: 
Rl times R2 divided by Rl plus R2. 
Working this out, we fmd that the total 
resistance "seen" by Bl is 4 ohms. To 
check our total current (3A) we can di- 
vide E (12V) by R (4 ohms). 

Figure 4 is a duplication of Fig. 2, ex- 
cept the circuit has become a little more 
complicated with three resistors, and 
Fig. 5 is like Fig. 3, but again more com- 
plicated. With the basic understanding 
you now have of Ohm's Law, you should 
be able to follow the equations with 
ease. When you have gone through 

R, i E, 
1) 

n 2 j E2 2 

Ri}£3 

Rror a R, +R2 * R3 = 6 
¡Tor - ,2Ì1-6(.-) -2A 
1, =12 -13 =fror ror =2A 
E =12V 
Et= I,xR,°2x1=2V 
£2 =12 xR2 = 2 x2 =4Y 
E3 =13 xR3 = 2 x3 =6Y ' 

TOT VOLTAGE DROP(f)=12V 

these examples, change the circuit 
values -and then the circuits -to give 
yourself some practice. 

Even our complicated circuits ad- 
mittedly are on the simple side when 
you compare them to what you find, for 
instance, in an AC /DC radio. And the 
values we've given are easy- to-figure 
round numbers. But using more rep- 
resentative numbers would have proven 
nothing except how to be devious in 
an explanation. Remember that most 
important fundamental: Ohm's Law 
works exactly the same regardless of 

E = Er =E2 =Es 
Ir- %R,, 11- AA., Is° /R, 

how complicated the circuit is or how 
odd the values. 

In hobby electronics you normally 
deal with fairly down -to -earth voltages, 
such as 13/2, 6, 12, 117 and 350 volts, 
the last being a typical B -plus supply. 
Resistance is likely to run into good - 
size numbers, such as 2,700 or 500,000 
ohms. Your current values normally 
are low, often stated in milliamperes, 
which must be converted to decimal 
ampere values: 100 ma (.100 amps) , 50 
ma (.050) and 5 ma (.005) . 

When you get to the practical and 
especially the theoretical engineering 
level you're likely to run into some 
whoppers. Kilovolts (thousands of 
volts) are common and current readings 
run up to where the non -professional 
begins to wonder when the fuses are 
going to go. Resistance spread is as wild. 

For instance, consider a case where 
a theory book gives you a resistance of 
.00017 ohms and a current of 74,117.6A. 
In the end, you'd come up with a voltage 
that isn't at all spectacular. But you 
scarcely could say the same for the other 
parts of the equation. 

You wouldn't be fazed by such 
figures, however. Remember, you're 
now an expert on Ohm's Law. 4 
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RADIO WAVE$ 
YTITH three components-coil, ca- 

` w pacitor and battery-you can cre- 
ate a radio wave. The parts form a 
simple transmitter (see drawing) whose 
signals are tunable on a broadcast re- 
ceiver. Use a variable capacitor of the 
BC -radio type (if you have a two-sec- 
tion unit, hook up the side with the 
most plates) . An old loop antenna or a 
Vari- Loopstick is the coil. The battery 
is 1.5 -volt dry cell. After the circuit is 
assembled as shown, place it about a 
foot from a broad- 
cast receiver and 
you're ready to 
transmit. 

Set the BC re- 
ceiver dial near 
the middle and ad- 
just the volume to 
normal listening 
level. Tap the 
positive end of the 
battery against 
the capacitor 
frame. You should 
hear clicks in the 
speaker. Next, be- 
gin tuning the var- 
iable capacitor. At some point the 
clicks grow louder, then softer as the 
tuning changes. 

The transmitter produces a radio sig- 
nal through shocking action in coil and 
capacitor. When battery voltage is ap- 

- plied electrons pour onto the capacitor 
plates and charge them. Although the 
battery is removed, the charge is re- 
tained. Notice, however, that electrons 
have a path through the coil. They 
rush through the turns of wire and set 
up an electromagnetic field. This in- 
visible field of energy exists as long as 
the capacitor has electrons to discharge 
into the coil. When the capacitor is ex- 
hausted, the field collapses. Remember 
that when a moving field cuts across 

TAP BATTERY TERMINAL 
TO CAPACITOR FRAME f 

BEGINNERS 

PAGE 

turns of wire it causes electrons to flow. 
Just so, the coil's collapsing magnetic 
field sends a new surge of electrons 
back to the capacitor. The whole process 
now begins again in give -and -take be- 
tween coil and capacitor. 

The origin of the signal is at the 
coil. Its electromagnetic field moves so 
rapidly that a portion does not have 
time' to collapse entirely and this frag- 
ment escapes into the surrounding 
space, where it is picked up by the 

receiver. 
Unlike normal 

transmitters, this 
one cannot sustain 
radio -wave output 
more than a frac- 
tion of a second. 
The resistance of 
the wires dissi- 
pates power 
quickly in the 
form of heat. 
Thus the battery 
must be applied 
repeatedly to re- 
place lost energy. 
If continuous out- 

put were required, a tube or transistor 
would be coupled to the tuned circuit to 
inject a power pulse each time electrons 
flow from coil to capacitor. Such action 
sets up CW, or continuous -wave opera- 
tion. This transmitter generates a short- 
lived damped wave. 

The speed at which the electrons 
bounce back and forth determines the 
frequency of the radio wave. If the 
variable capacitor is rotated to full ca- 
pacity (plates meshed) the loudest 
clicks will be found near the low end of 
the broadcast band. A coil with more 
turns has the same effect. In both 
cases the part's storage ability increases 
and electrons take more time to go back 
and forth. -H. B. Morris -. - 

COIL 
(LOOPSTICK) 
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FEMOR 
aTEdm 

By Fred Blechman, K6UGT 

TUN« 

bFF 

St.Ea r eophOnic FM 

DIAL ACROSS the FM band with a 
multiplex tuner and you'll be hard - 

pressed to distinguish stereo signals 
from mono programs by sound alone. 
The newer tuners tell you when you've 
hit a stereocast with a beep or a glowing 
light. But older multiplex rigs, tuners 
with add -on adaptors and the table -top 
sets have no such provision. Fortu- 
nately, you can upgrade your equip- 
ment with one simple circuit. EI's 
Stereo Finder, which can be built for 
about $5, sends an audible tone through 
the speakers when the tuner receives a 
stereo FM transmission. It's a sensitive 
device that won't interfere with your 
system's normal operation. 

The unit operates on the beat -note 
idea. As shown in the block diagram, a 
stereo signal entering the multiplex 
adaptor contains a 19 -kc pilot signal, in 
addition to the usual right- and -left 
channel information. The Finder injects 
an additional signal and the resulting 
mixture of pilot and Finder signal falls 
into the audio range. With the Finder 
tuned to generate 20 kc, the beat note 
sent to the speakers is an audible 1 kc 
(20 kc minus 19 kc = 1 kc) . 

Construction. The unit is a 1- transis- 
tor oscillator whose low operating fre- 
quency calls for no special wiring 
precaution. Follow the illustrations if 
it's to be used externally, or you can 
devise your own layout if the unit is to 
be tucked inside existing equipment. 
Just be sure that the on -off switch is 
easily accessible. 

Only problem likely to be encoun- 

tered lies in the variety of multiplex 
adaptor circuits; some might kill the os- 
cillator action of the Finder. If the 
completed model doesn't work properly, 
try installing an additional 1/2-watt 
resistor of approximately 27,000 ohms. 
The resistor may be tried in parallel 
with (across) capacitor C4, or in series 
with it (between capacitor and center 
lead of the output jack) . If this doesn't 
improve performance, raise the battery 
voltage to a maximum of 9 volts. If the 
Finder produces a tone across the entire 
FM band, change C4 to .01 mf and read- 
just the slug of Ll. 

Operation. Hooking the Finder into 
the multiplex circuits is done with a 
short piece of shielded cable. The sim- 
plest system is soldering the hot lead to 
the center wire of the tuner's MPX jack 
(inside the tuner chassis) . The shield of 
the cable goes to chassis ground. An- 
other arrangement utilizes a Y -type 
connector. Here, the cables from adap- 
tor and Finder merge at the tuner's 
MPX jack. 

First trial with the unit should be run 
while receiving a station known to be 
transmitting stereo. Adjust the Finder's 
tuning knob until you hear a steady, 
distinctive tone in the speakers. Once 
the proper setting is found, there's no 
need to change it. The tone is the same 
for each stereo station across the band 
(all have identical 19 -kc pilots) . 

And don't forget to switch off the unit 
once a stereo station is located. This ac- 
tion removes tone and Finder from the 
multiplex circuits. -- 
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Block diagram shows where 
Stereo Finder injects signal 
between tuner and adaptor. 
Audible tone in the speakers 
indicates a stereo program. 

STEREO 
FINDER 

FM 
TUNER 

MX 
ADAPTER 

STEREO 
AMPLIFIER 

JI 

LEFT 
AND 
IKC 

RIGHT 
ANO 

I KC 

PARTS LIST 

Resistors: 1/2 -watt, 20% 
RI- 68,000 ohms R3 -1,000 ohms 
R2- 10,000 ohms 
Capacitors: 15 V or higher, disc 
CI,C2 -.01 mf C4 -.00I mf 
C3 -.003 mf 
QI -PNP transistor (CK722, 2N102, etc.) 
LI- Tapped horizontal oscillator coil, 16 -42 

millihenries (Miller 6211) 
SI -DPST slide switch 
BI -15- to 9 -V battery (see text) 
JI -Phono jack 
Misc. -Aluminum case, 31/4 "x21 /8 "x 5/8 "; knob for 1 /e" 

shaft; 5 -lug terminal strip; battery holder; 
Y adaptor (phono type), if desired 

Output is at J1. Tuner's and 
Finder's outputs should be 
combined with "Y" connector 
and fed to MPX adaptor input- 
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FIRST SINGLE -SIDEBAND CB 
RIG ON THE AIR! 

EI reports on an SSB CB system that has been in use for months. 
By Len Buckwalter, KBA4480 

IN RECENT MONTHS the big talk in 
Citizens Band circles, equipment - 

wise, has been about sideband opera- 
tion. Many manufacturers are known to 
be at work on sideband transceivers and 
at this writing at least one has an- 
nounced a double -sideband rig. Another 
is marketing a single -sideband receiver 
adaptor, and EI in this issue presents a 
build -it- yourself adaptor that can be 
used with any receiver. 

All this suggests we're just now get- 
ting into sideband CB. That is hardly 
the case. In truth, single -sideband trans- 
ceivers have been operating on the 
Citizens Band almost two years. In day - 
to -day field operations they have been 
tried and proven, coming out with in- 
credibly good marks. Only a handful of 
people have known what was happen- 
ing, but EI now publishes a full report 
on these first SSB CB transceivers to 
go into 27 -mc service. 

38 

The story begins in early 1961 in a 
suburb of Washington, D. C. A medium - 
size company called National Electronic 
Services never was able to establish 
a good two -way setup with regular CB 
equipment. Coverage was spotty and 
range inadequate. Three mobiles 
roamed a 50 -mile- across circle from the 
edge of Baltimore on the north to Alex- 
andria, Va., on the south. They simply 
were unable to maintain good contact 
with base. 

The firm's president, a serious young 
man named George Mason, thought he 
saw a way out. As W3IZC, he'd been 
hamming on sideband for years. So why 
not design an SSB rig for 27 mc? Thus 
evolved the first prototype, a large and 
unwieldly job (see photo) that, never- 
theless, worked magnificently. Mason 
quickly gave one of his top men, Roland 
Martin, the task of building four neatly - 
packaged, compact units for actual 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


service in the field. 
Mason's instant success with SSB CB 

was no surprise. He had the background 
from ham radio and he's a sharp chap to 
boot. NES, his company, had started 
in the radio -TV repair business but 
George rounded up a group of talented 
technicians and began catering to the 
needs of big federal agencies -a com- 
plex audio installation for the State De- 
partment; an elaborate timer -recorder 
for Health, Education & Welfare; some 
technical work for the FCC. NES sud- 
denly was doing pretty sophisticated 
electronics. SSB CB was a small prob- 
lem. 

Single -sideband operation at this 
point looms as CB's biggest technologi- 
cal breakthrough. Via SSB, you can 
take 5 watts of transmitter power and 
turn it into a walloping signal packing 
20 watts of effective power. It immedi- 
ately gave George Mason the range and 
coverage he needed. 

From the first, George was wondering 
what the FCC would think about side - 
band signals being transmitted right 
under its nose. So he paid a call at FCC 
headquarters, learning that SSB would 
be legal because Part 19 permits AM 
(amplitude modulation) . Sideband as- 
suredly is AM. But George did get a 
warning not to abuse his privilege. If 
he started hamming it up there would 
be swift action, and it could ruin the 
sideband potential for all CBers. 

Since he had no intention of operating 
outside the rules, the warning didn't 

bother him. But just to play it safe he 
began keeping a log of every NES trans- 
mission. At the end of three weeks he 
averaged out the messages handled by 
all four SSB units and found that total 
transmission time came to only tpn min- 
utes in each 24 hours. A typical message 
lasted just a few seconds -long enough 
to transact the business at hand. The log 
then was sent along to the FCC for 
study and comment. There was no com- 
ment and there never has been a word 
of complaint. 

To find out how the rigs performed, I 
went along with Roland Martin on a 
50 -mile trip in a station wagon fitted 
with a Mason unit under the dash. The 
antenna was a full -size whip at the rear, 
and the base was using a Magnum 
mounted low on a two -story building. A 
setup like this normally gives you a 
range of eight or ten miles with flat 
terrain. 

As we rolled to a stop at a light about 
a mile from base Roland made his first 
call. Mason's answer from base had the 
unmistakable tone of a true sideband 
signal. The voice was slightly hollow 
but perfectly readable. But the crucial 
test was stability. Anyone who has 
tuned SSB on a communications re- 
ceiver knows that the missing carrier 
must be supplied by the BFO. If you're 
more than 50 cps off in BFO frequency, 
speech becomes garbled or inverted. 
Could this rig provide a highly accurate 
BFO signal as the car battery and gen- 
erator played ping -pong with the volt- 

Front panel and chassis of Mason SSB transceiver. Underchassis backs on front panel, with tubes 
and cans sticking out behind: crystal oven is on side of the chassis. Rig mounts on the bracket. 
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Mason shows off one of his SSB CB units mounted 
for mobile operation. Set draws about 42 watts. 

age supply? It did -by using stiff 
voltage regulation and the expedient of 
putting the crystal in a thermostatically 
controlled oven. The oven is about 2 
inches square and holds the crystal at a 
steady 180 degrees F. 

As we headed north toward Balti- 
more, Roland called for signal reports 
every two or three miles. At eight miles 
out noise began to creep behind Mason's 
voice from base. The combination of 
distance and hills normally would make 
for rough going, but signals were still 
Q5. The sock of the SSB signals really 
proved out beyond the 15 -mile perime- 
ter. From there to 25 miles from base 
there was no important drop in signal 
and Mason's voice came through with 

Map shows signal coverage area from Alexandria 
to Baltimore. Prototype of rig sits on bench. 

excellent copy in a remarkable display 
of what sideband can do. 

Range is not the only criterion, how- 
ever. Speaking in general terms, Mason 
declared that SSB has proven about 
four times more effective than conven- 
tional CB systems. More importantly, 
spotty downtown areas now receive re- 
liable coverage. 

In a way, George Mason's NES has 
had a secret channel of communications. 
So far as is known, no one else in the 
Washington area had a receiver capable 
of decoding SSB CB signals. So to any 
CBer who happened along, the messages 
were so much hash. As a matter of fact, 
other licensees were heard now and 
then wondering on the air about what 
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kind of strange stuff they'd been pick- 
ing up. More than one made some at- 
tempt to jam but, in Mason's words: 
'They just couldn't do it. In a mutual 
interference situation, sideband can 
take it. It turned out to be the AM sig- 
nals from the cut -in stations that got 
clobbered. We got through." 

Mason's transceiver draws about the 
same number of watts (approximately 
42) as a conventional rig. When you 
speak into the microphone of a normal 
unit, the RF output signal is divided 
into two sidebands and a carrier. The ' sidebands bear the modulation. The 
carrier merely generates them in the 
final RF tube. Moreover, the sidebands 
are mirror images of each other and 
only one is needed. An SSB rig produces 
carrier and sidebands in an early, low - 
Dower stage and then kills everything 
except a single sideband. This is fed to 
the final RF amplifier, which expends 
all its power to boost only this one valu- 
able part of the signal. In the usual rig 
about two -thirds of the transmitted 
power is wasted. With SSB, nothing is 
wasted. And a peak power input to the 
final of a full 10 watts is legal. 

The Mason transceiver looks much 
like a factory -made product but every 
one is hand -wired and costs somewhere 
in the vicinity of $500. Production -line 
techniques could reduce this figure con- 
siderably but George's plans at this 
point for licensing out the circuit or 
.narketing the unit himself are indefi- 
nite. 

The future looks bright. In months 
of steady operation NES's rigs have ex- 

* perienced no difficulty beyond normal 

Transistorized version of transceiver is under 
construction; whole circuit will fit on board. 

tube failure. And something even more 
startling is on the way. On Mason's 
workbench lies a transistorized version 
of his SSB transceiver. When com- 
pleted, it will be a fraction of the size 
of its big brother, which has 17 tubes 
and exhibits a dozen transformer cans. 
The absence of tube filaments will re- 
duce power consumption to a ridicu- 
lously low figure. All the breadboard 
job required at the time of our visit was 
a husky RF transistor in the final. 

The operation of Mason's transceiver 
-or any other SSB rig -is both similar 
to and different from that of a conven- 
tional set. SSB is AM, but with a differ- 
ence. In the receiver (see Fig. 1) we 

[Continued on page 110] 
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An Easy-to-Build 

SIDEBAND ADAPTOR 
for your C8 receiver 

By Herb Friedman, 2W6045 

SINGLE -SIDEBAND operation, a technique that multiplies effec- 
tive transmitter power, is now a reality on the Citizens Band. But 

try to tune an SSB signal on your transceiver and all you'll get is a 
slightly seasick Donald Duck. Though sideband has much to offer 
CBers, it is not compatible with normal AM signals or equipment. It 
needs additional processing (see our article, FIRST SINGLE SIDE - 
BAND CB RIG ON THE AIR, in this issue) to convert a carrier -less 
signal to something which can be detected by any CB receiver. EI's 
SSB adaptor does this processing. 

Without modifying your rig, you can add our adaptor and be able 
to monitor' any SSB signal that comes your way. The adaptor actually 
is a crystal- controlled oscillator that generates the carrier missing 
from an incoming SSB signal. Both signals mix in the receiver and 
sideband modulation is made intelligible. The adaptor may be used 
with any type receiver, tunable or crystal controlled. Oscillator drift 
in the receiver, a problem in receiving SSB, is not a factor in this 
system. Since the carrier is generated outside the receiver, a tuning 
control on the adaptor permits fine frequency adjustment of the in- 
jected carrier. The unit is easy to build and the parts cost only about $6. 

Construction. The adaptor is built on the U section of a small Mini - 
box. Lead dress is somewhat critical so follow the pictorial as closely 
as possible. Jl and J2 are coaxial jacks which must match your existing 
connectors. Battery BI can be any miniature 9 -volt transistor type, 
strapped to the Minibox by a length of wire passed through two solder 
lugs. 

Ll must be wound carefully on the coil form. Scrape the insulation 
off one end of a length of #22 enameled wire and attach it to the coil 
terminal adjacent to the mounting nut. Tightly wind six close -wound 
turns and bring the wire away from the form about 3 inches. Loop 
the free end back to the form and continue to wind five more close - 
wound turns in the same direction as the original six. Scrape off the 
insulation and fasten the free end to the other coil terminal. Scrape 
all the insulation off the middle loop, twist it and tin with solder. This 

Electronics Illustrated 
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will form the centertap connection. 
When soldering the transistor leads, 

avoid damage by using a heat sink, such 
as an alligator clip, on each lead. 

After the circuit is wired, install the 
shield. Cut it from scrap aluminum or 
tin to fit snugly around all components, 
as shown. The shield extends the full 
height of the U section and to the right 
end. Using a 1 s bit, drill two holes in 
the shield for Bl's negative and C2's 
leads. The negative battery lead passes 
through the hole at the bottom of the 
shield. The insulated lead from C2 

passes through the hole approximately 
one -third down from the top. Make cer- 
tain C2 is mounted inside the shield. 

The output lead from injection con- 
trol R3 is pulled taut and wrapped two 
or three times around the J1 -J2 jumper. 
Do not remove the insulation from this 
lead; no solder connection is required at 
the wrap -around point. 

Calibration and Use. An overtone 
transmit crystal is plugged into the 
crystal socket on the adaptor. There are 
two possibilities. If your crystals are of 
the series type, they will bring in the 

Circuit is a crystal-controlled transistor oscillator. Coil Ll per - 
nits fine frequency adjustments, needed for SSB reception. 

RI 
33K 

XTAL 
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R S1 

C4 a, 
01MF T 9V. 
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01 

E C 
RED DOT 

,CUT SHIELD 
SHORT 

L -shape shield, seen in the photo above, keeps 
the oscillator coil from radiating excessively 
strong RF carrier signal to the CB receiver. 

PARTS LIST 

Resistors: 1/r -watt, 10y unless otherwise indicated 
RI- 33,000 ohms R2- 27),000 ohms 
R3 -5,000 -ohm potentiometer with SPST switch (SI) 
Capacitors: 
CI -24 mmf molded mica 
C2-5 mmf molded mica 
C3,C4 -.01 mf, 75-V ceramic disc 
Q1-2N274 transistor 
LI -Coil form, slug tuned, Cambridge Thermionic, 

CTC- PLSS-2C4L/B. (Allied Radio 616034) 
JI,J2- Coaxial connectors (see text) 
BI -9 -V transistor type battery 
Misc. -Crystal and socket; 4 -lug 'erminal strip, alumi- 

num case, SI // "x21 /s "x3" 

At lower left of wiring guide, notice how 
insulated wire is wound around 71 -J2 jumper. 
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es SINGLE SIDEBAND ADAPTOR 

INJECTION TUNE 

t 
SSB signal on the same channel marked 
on the crystal. Many rigs, however, use 
parallel crystals and require different 
treatment. (You can identify crystal 
type by examining the schematic of 
your CB transmitter: if the crystal goes 
from the grid of the oscillator tube to 
ground, it's a parallel type.) When 
parallel crystals are used, they must be 
one channel higher than the one you 
wish to receive. Thus, an SSB signal on 
channel 6 requires a channel 7 crystal of 
the parallel type. 

Now connect a 0 -10 milliammeter in 
series with the negative lead of the bat- 
tery and start rotating Ll's slug from its 
full -in position. Turn counterclockwise 
until the meter shows a noticeable in- 
crease in current. This indicates the 
crystal is oscillating properly. 

The adaptor next is hooked to your 
receiver. Connect Jl to the antenna 
input on the CB rig and J2 to the an- 
tenna. Tune the receiver to a normal 
CB signal on the desired channel and 
turn on the adaptor's power switch. If 
everything is operating correctly, you 
should hear a heterodyne (or whistling 
sound) along with the modulation. 
When the slug of L1 is rotated slowly 
the pitch of the heterodyne changes 
from high to low -then back to high. 
The precise point to find is the zero beat. 
It occurs between the two high -pitch 
points. In this tuning position the 
heterodyne should disappear. 

After you get an SSB signal, make 
a fine adjustment on the adaptor. 
Begin by tuning the signal for maxi- 
mum audio. You won't be able to make 
out words, but it's not difficult to judge 
strongest sound. With the adaptor 
power on, adjust both R3 and the coil 
slug until the speech becomes intelligi- 
ble. It's a little tricky at first, but the 
technique is soon learned. Just be sure 

44 

Transmitting crystal plugs into socket at 
the right. Both the injection and tuning 
knobs are carefully adjusted for the clear- 
est audio signal from an SSB transmission. 

that the coil slug is never rotated too far 
from the zero-beat setting found earlier 
on a normal station. (The heterodyne is 
not present on an SSB station, regard- 
less of coil setting.) 

Until you get the hang of tuning an 
SSB signal, we suggest you practice this 
way: Tune in an SSB signal of mod- 
erate strength -not too strong and not 
too weak. Set R3 to approximately mid - 
position. Slowly adjust Ll's slug until 
the high- pitched chatter becomes recog- 
nizable speech. Then adjust R3 for op- 
timum signal. 

On weak SSB signals, it's possible for 
the adaptor to inject excessively strong 
signals into your receiver. The remedy 
is to reduce R3 (full counterclockwise) . 

If this doesn't help, remove the adaptor 
from the transceiver and antenna leads. 
The antenna is plugged back into the 
transceiver in normal fashion. Add a 
short length of wire to J1 or J2 and 
move the adaptor away from the re- 
ceiver until signal injection is reduced 
to lower levels. . 

End view reveals main oscillator components in 
shield. Rubber feet (lower left) may be installed. 

Electronics Illustrated 
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A LOW - COST 

Personal PA 
You can use this public- address system anywhere 

and its transistor module packs a 2 -watt punch. 

By George A. Moran 

ALTHOUGH the election campaign may be long past, small 
public- address systems are handy to have around. For a 

lodge meeting, Boy Scout work, volunteer police duty, serving 
as a lifeguard at the beach or any occasion where you want to 
get your voice to an audience, a portable PA system is mighty 
useful. 

Modern transistor technology makes it possible to construct 
a powerful, portable, lightweight loudhailer that can function 
while hanging from a shoulder strap. Using a Mity -Amp tran- 
sistor module, you can construct the EI loudhailer in an eve- 
ning and for under $20. It will operate on its own built -in 

power pack or from a 6- or 12 -volt external storage battery. 
And, of course, you can operate it on your car battery 

via a cigarette lighter adaptor. Its two watts of power 
will fill a large area indoors with good volume and 

it will cover a smaller area outdoors. 
Construction. The loudhailer takes no longer than an 

evening to put together and is not critical so far as parts 
layout is concerned. Note that there is a two -screw 
terminal strip (TS1) on the outside of the cabinet to 

Ï provide connections for an external speaker if desired. 
Switch S2 connects either the mounted PA trumpet or 
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Few components appear 
in schematic, most are 
inside prefab Mity-Amp. 
Below, color code is 
given for wiring in 
module. Be sure mount- 
ing nuts on jacks J1, 
J2 make good ground 
contact with the case. 
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Side panel removed shows dry cells held by metal 
band. Module is strapped down at lower right. 

an external speaker to the amplifier. 
Almost any speaker can be used - 

from a 12 -inch cone type to a PA trum- 
pet. Two PA trumpets were tried to see 
how they would work as part of the 
loudhailer. The Lafayette PA -295 had 
slightly better efficiency and high fre- 
quency response but was prone to 
acoustic feedback. Olson trumpet S -453 
was not quite as efficient but did not 
howl in normal use. If you intend to use 
the loudhailer primarily for musical re- 
production, the Lafayette would be the 
preferred speaker. For voice and gen- 
eral PA use, the Olson is recommended. 

Dual inputs permit the use of almost 
any kind of input device. A phonograph 
with a crystal or ceramic cartridge may 
be plugged into the hi -Z input and a 
dynamic mike into the to -Z input. Both 
inputs can be used simultaneously and 
are controlled independently by two po- 
tentiometers. 

Electrolytic capacitor Cl should have 
a value of 50 mf or higher at 25 working 
volts. Its job is to stabilize the unit as the 

PARTS LIST 

RI,R2- 500,000 -ohm audio taper potentiometers 
CI -50 mf or higher electrolytic capacitor, 15 volts 
JI,J2 -Phono jack, single -hole mounting 
BI -6 -12 volt battery or DC power supply (see text) 
SI -SPST toggle or slide switch 
S2 -SPDT rotary, toggle or slide switch 
T51 -2 -screw Jones strip 
Mity -Amp - Transistor power amplifier module 

available from parts houses or distributor: Winco 
Electronics, 10807 Lyndon Ave., Detroit 38, Mich. 

SPKR -PA horn (see text) 
Misc.- Cabinet (10 "x5 "x3" aluminum chassis with 

cover plate); 6 -lug terminal strip; hardware knobs 

May, 1963 

battery ages. If you intend to use the 
loudhailer with an external storage bat- 
tery or power supply, Cl may be 
omitted. The booklet accompanying the 
Mity -Amp module has plans for an AC 
power supply. 

It is important that Bl does not ex- 
ceed 12 volts or the Mity -Amp may be 
damaged. In fact, if you are using a 
speaker with less than 8 ohms imped- 
ance it would be best to stay with a 
6 -volt battery or power supply. It's per- 
missible to use several speakers simul- 
taneously with the loudhailer, so long 
as they are connected in series. 

You can use a push -to -talk micro- 
phone with the loudhailer by substitut- 
ing a four -pin socket for Jl or J2 and 
using the extra two contacts for the 
push -to -talk function. Wire the PTT 
leads directly across Sl. With S1 in the 
off position you'll have push -to -talk op- 
eration at the mike; with S1 switched to 
on, the operation will be normal. The 
Mity -Amp eats up current. It's best, 
therefore, to leave the unit switched off 
when not in use. Since there is instant 
warm -up, this won't be a problem. 1- 

End view of case shows position of input lacks 
and controls. Knob on top surface is lo -Z volume. 
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ANYONE who stays reasonably wide 
awake in high school biology can 

tell you that plants may do one of two 
things with water. They use it in making 
new cells, increasing their size. Or they 
give it off via their leaves as vapor. 

To Dr. John P. Decker, a U.S. Forest 
Service biophysicist working in a quiet 
corner of the Arizona State University 
campus, all this can seem downright 
criminal. He and everyone else in the 
Southwest, where the desert is likely to 
be as close as your doorstep, is worried 
about water. There never was much of 
it in those parts, but now increasing con- 
sumption and a dropping water table 
have made conservation more important 
than ever before. 

Dr. Decker doesn't begrudge water to 
a plant if, in the end, it is consumed by 
man or beast. It's the drones that he de- 
spises, in particular desert shrubs that 

grow along streams, irrigation canals 
and reservoirs, gorging on water like 
parched hippos and then being of no use 
to anyone or anything. 

Even among usable plants and trees, 
certain varieties consume more water 
than others. But no one knew the exact 
thirst of each one. Dr. Decker, to prove 
his point that useless plants were wast- 
ing millions of gallons of water and that 
you could conserve moisture by culti- 
vating only those with modest thirst, 
built an electronic apparatus to tell 
friend from foe. 

The Decker assembly (see drawing) 
is an infrared analyzer which detects 
water vapor in the air and measures it 
accurately. The researcher previously. 
had investigated the still -mysterious 
process of photosynthesis in a more gen- 
eral way. One piece of his equipment 
(shown in photo beside title) was so 

Diagram shows operation of equipment built 
to determine amount of water used by plants 
in the arid Southwest. See text for details. 
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sensitive it could measure the carbon 
dioxide uptake of one clover leaf in 
one second. His plant drinkometer per- 
forms comparably. 

Dr. Decker begins his thirst check by 
throwing an airtight plastic tent over his 
test plant, sandbagging it around the 
bottom. A pump shoots air into the tent 
and the air picks up the moisture given 
off by the leaves. A selector valve en- 
ables Dr. Decker to feed either of two 
air streams to a special analyzer: out- 
side air containing normal humidity, or 
air from the tent with added moisture 
from the plant. 

The ingenious analyzer has two cylin- 
ders with crystal windows covering the 
ends. The left one, containing no mois- 
ture, is sealed. Air samples are intro- 
duced into the right cylinder. Above 
each cylinder is an infrared lamp. The 
IR rays, to which the crystal windows 
are transparent, shoot through the cyl- 
inders and enter a sealed, gas -filled test 
chamber below. The test chamber is 
split in half by a gold -foil diaphragm 
which represents the variable plate of a 
capacitor. The fixed plate is a screen po- 
sitioned beside it. Leads from the capaci- 
tor plates run to an AC bridge circuit 
that is hooked to a microammeter. 

In operation, when the air in both 
cylinders is dry the gas in the two 
test -chamber compartments is warmed 
equally. The bridge is balanced, no cur- 
rent flows, the meter reads zero. 

But with air containing water drop- 
lets in the right cylinder, some of the in- 
frared is intercepted, the test chamber 
on that side cools slightly, the gas con- 

y tracts and the diaphragm bulges in that 
direction, changing the capacitance in 
the bridge circuit and permitting cur- 
rent to flow. ThP amount of current, 
indicated by the meter, tells Dr. Decker 
exactly how much moisture th? air con- 
tains in comparison to the dry chamber. 

By testing outside air and tent air al- 
ternately, he is able to give exact figures 
on the amount of water each test plant 
adds to the outside air. Under normal 
conditions, this released water vapor 
would return as rain. But not in the 
desert. There, it's gone forever -wasted 
-because it simply doesn't rain. 

-Henry F. Unger -- 

May, 1963 

LEJ 
Here Come the Girls 

THOUGH we've had the pleasure of 
knowing a good many women em- 

ployed at one job or another in this field 
of electronics, the variety of duties per- 
formed by the ladies has always seemed 
to us pretty restricted. You find girls in 
the secretarial pool, in the boss's office 
and on the assembly line, but they're 
conspicuously absent in the engineering 
department and at the service bench. 

Considering the knowledge of elec- 
tronics displayed by YL's in the ham 
radio fraternity and elsewhere, it seems 
a shame that most gals can't get a di- 
vorce from the typewriter or soldering 
iron. 

This corner -a kind of journal re- 
counting the wanderings of the EI staff 
-is now pleased to report a relatively 
startling breakthrough for the fair sex. 
We stumbled upon our bit of news al- 
most by accident. It was at a seminar on 
Electronic Manpower Resources, con- 
vened by the Cleveland Institute of 
Electronics at the Sheraton -East Hotel 
in Manhattan. 

After several speakers had given us 
facts about shortages of engineers and 
technicians, a young man named Ralph 
Gunter, who is manager of employee 
service and education for Radiation, 
Inc., the Florida outfit that is growing 
like crab grass in the garden, got up and 
revealed what his firm is doing to allevi- 
ate its pressing need for technicians. 

"This industry," said Mr. Gunter, who 
wears a flaming red crew cut, "has 
never encouraged women in technology. 
But we at Radiation have done some- 
thing different. We have begun to use 
women as technicians. So far, it has 
worked out well." 

[Continued on page 108] 

49 

www.americanradiohistory.com

www.americanradiohistory.com


NI 

LU=LUCTUC 
FURN CE 

1 )1 

.,._. 
- 

. . :.1;111! 
1 

ACOMPANY in Westbury, N. Y., is 
busy looking for homeowners 

who'd like to buy a new furnace that 
fits into a box just 14 inches square. As 
you might expect of a miniaturized fur- 
nace, this one has a micro in its name. 
It is called the Micro -Therm, made by 
the Thermotronics Corp. 

With a furnace of that size, you know 
there's something pretty catchy some- 
where. In this case it's in the fuel con- 
sumed by the house -heater. It's not gas 
or oil or coal. It's electricity. The Micro - 
Therm is a true all -electric furnace, and 
the first to make a big splash on the mar- 
ket. 

The Micro-Therm's operation is sim- 
ple and to the point. Cold water flows 
through the unit, is heated to a high 
temperature and then is pumped to 
room convectors or radiators, as in the 
usual hot -water heating system. A 
thermostat controls cycles. 

The furnace's secret is contained in 
a small Pyrex dome (see photo at top 
of page) . The heating element inside 
the dome is a special graphite cloth 
which provides ten times the wattage 
density of normal elements. Because of 
its high BTU output, the element is able 
to heat water quickly as it flows through 
the dome. The water pumps, plumbing 
and controls are standard. 

There is a pressure valve on the 
Micro-Therm but no boiler is required 
and, since there are no fumes, the flue 
becomes an anachronism. Price of the 
unit is about $300. 

The leading question, however, con- 

50 

cerns operating costs. Can you heat with 
electricity as cheaply as with gas or oil? 
The manufacturer says Micro-Therm is 
almost competitive and will become 
more so as reserves of oil and gas are 
depleted. The company is fond of point- 
ing out that both these fuels make for 
inefficient heating in that some heat 
goes up the flue and more is lost in other 
ways. With electricity, losses are much 
lower and efficiency is high. 

Micro-Therms have been installed in 
some 400 homes in the East, and 4,000 
units were ordered for a West Coast de- 
velopment. An Alaskan even heated an 
industrial plant in Anchorage with a 
Micro -Therm -and said he was pleased 
with the results. --0- 

A complete home furnace fits in the box on the 
wall: note size as compared to the man in photo. 

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! 

40 EXPERIMENT 
LESSONS 

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

SERVICE 
PRACTICES 

511710Hf -^ 
1tSNAIä1.tL5 

Ful 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 
41/2" meter with 50 micro - 
amp meter movement. 
20,000 ohms -per -volt sen- 
sitivity d -c. 6,667 a -c. 

i 

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' 1 

LET RCA TRAIN YOU AT HOME 
RCA Institutes, one of the leading technical 
institutes in the United States devoted ex- 
clusively to electronics, offers you the finest 
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. 

May, 1963 

SIGNAL 
GENERATOR 

A "twist" 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. 

CLASSROOM TRAINING 
Classroom training in New York City anc 
Los Angeles. Day and Evening classes start 
four times a year. In addition, Radio Cor- 
poration of America offers a limited number 
of basic courses in Chicago, Philadelphia, 
and Cherry Hill, N. J. (near Camden). Indi- 
cate your preference on attached card. 

SEND POSTCARD FOR FREE 

ILLUSTRATED BOOK TODAY! 

Check Home Study or Resident School Box 

/ RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA, Dept. E 

P I 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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BAJYC C /ACU /II N V 
In our concluding discussion on Citizens Band transceivers we take 

a look at the circuits found in typical rigs. An understanding of 
the fundamental theory of operation makes any set easy to analyze. 

By Len Buckwalter, KBA4480 

PART Il 
IN PART I we analyzed the functions of each section of a CB 

receiver, using block diagrams. Now let's get down to specifics 
and take a look at the schematics inside those blocks. The sche- 
matics represent composites of currently popular circuits, not 
specific rigs offered by manufacturers. In the interest of sim- 
plicity, minor components have been eliminated -chiefly bypass 
capacitors and voltage- dropping resistors. The switching dis- 
cussed previously is omitted also. 

RF and Mixer Stages 
The path of a received signal begins at the antenna. From the 

antenna, it is fed to an RF amplifier (shown in simplified form in 
Fig. 1) or a broadly tuned input coil (L1 in Fig. 2) which ac- 
cepts all channels in the 27 -mc band. Signals are then boosted in 
the RF amplifier tube and introduced to RF coupling transformer 
L2. Both the primary and secondary of L2 are tuned to 27 mc. 
Up to this point, the receiver displays a moderate amount of se- 
lectivity. The tuned elements (even the antenna, which is cut to 
length, may be considered one) have narrowed the response of 
the receiver to the CB band. Next is the heterodyne process for 
pinpointing a given channel. 

As shown in Figs. 1 and 2 there are two types of mixers in use. 
The circuit of Fig. 2 utilizes a separate oscillator tube (seen in 
Fig. 3) to provide the oscillator signal. Shown are a crystal oscil- 
lator, whose frequency is determined by the crystal (A) , and 
a tunable oscillator (B) . Note that unlike standard broadcast - 
band superhets, the oscillator alone is tuned to select the CB oper- 
ating frequency. As explained earlier, when frequency -mixing 
occurs only the desired channel creates an IF signal of 1650 kc. 

The IF signal is applied to the IF stages (Fig. 4) , where each 
IF transformer is double -tuned. This, plus the comparatively low 
operating frequency, adds up to a highly selective path with great 
rejection to undesired signals from the mixer. 

The signal is considerably amplified by the time it reaches the 
detector, which is fed by the IF strip. 

Diode detector Dl (either a crystal or part of a tube) recovers 
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ANT. 

RF AMP. 

COMBINED MIXER 

AND OSCILLATOR 
(6BE6, ETC.) 

TO 1ST IF 
TRANSFORMER 

TO 
AVC 

Fig. 1. Typical front -end found in the receiver section of a CB transceiver. Note that RF amplifier 
input is shown untuned and that oscillator and mixer are combined. Coil L2 is double -tuned. 

RF AMP. 

MIXER 
(1/2 6U8A, ETC.) 

TO 1ST IF 
TRANSFORMER 

8+ FROM 
O SC. 
TUBE 

Fig. 2. Another variation on the receiver front -end. Here a broadly tuned coil (L1) tunes the RF 

amplifier. and the mixer tube is fed from a separate oscillator. L2 is broadly tuned also. 

(A) (B) 

Fig. 3. Two oscillators designed to feed the separate mixer shown in Fig. 2. A is fixed -tuned 
crystal type. B is tunable oscillator. Most rigs can switch from one to the other via a panel control. 
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the audio from the RF (now IF) car- 
rier. Note that the original signal enters 
the receiver at approximately 27 mc. 
The fact that it has been converted to 
1650 kc in no way disturbs the audio 
modulation. The AF modulation of the 
IF signal is identical to the AF in the 
27 -mc carrier. During the detection 

process not only is audio picked off the 
IF carrier, but automatic volume con- 
trol (AVC) is developed. This is a DC 
negative voltage that varies with the 
strength of the RF carrier. The AVC 
voltage is fed from the detector back to 
the control grids of the RF amplifier, 
first and second IF tubes and reduces 

IF AMPLIFIERS 

B+ B+ 

AVC 

DETECTOR 
Dt 

D2 
If---- 

AUDIO 
OUTPUT 

Fig. 4. IF amplifier and detector stage showing AVC and noise limiter circuit. Diodes D1 and D2 
may be crystal types or diode elements in a vacuum tube. See text for noise limiter theory. 

FROM DETECTOR 
a VOLUME 
CONTROL 

TO 
SCREEN 
2ND IF 

TO XMTR 
POINT DA 

AUDIO OUTPUT/ 
MODULATOR 

MIC 

B+ 

Fig. 5. Complexity of audio output stage in transceiver is due to its dual purpose. Transformer T2 
serves both as the audio output in receive position and for modulation in transmit position. 
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gain on strong signals. This cuts down 
blasting and overloading. 

The signal next encounters noise 
limiter D2 in Fig. 4. Normal signal 
levels have little difficulty passing 
through D2. However, the voltages on 
D2 are so balanced that any signal above 
a certain level is clipped and noise is 
thereby reduced. Output of the noise 
limiter is fed through the volume con- 
trol to the audio amplifier. 

Figure 5 shows one of the many 
squelch circuits in common use. Almost 
all of them operate by turning off the 
first audio tube in the absence of a re- 
ceived signal. The AVC line or the 
screen voltage on the last IF amplifier 
tube (both of which respond to the RF 
strength of the received signal) is used 
as a source of the shut -off voltage. The 
squelch adjust pot in Fig. 5 is connected 
between a source of positive voltage 
(the screen grid) and a negative bias 
supply. In practice, the pot is set so that 
the negative bias during no- signal con- 
ditions is high enough to cut off ampli- 
fier tube V2. When a strong signal comes 
in the screen voltage of the IF tube rises 
and, therefore, applies more positive 
voltage to its end of the pot. The voltage 
at the wiper arm of the pot goes less 
negative, the tube turns on and a signal 
is heard. Diode D3 serves only to keep 
the grid from going positive (which 
would distort the audio signal) by 
grounding out any positive voltage that 
may appear on the wiper arm. Voltage- 

wise the grid of V2 sees approximately 
zero volts bias on strong signals and a 
high negative bias in the absence of a 
signal. 

The Transmitter 
A logical place to start here is at the 

crystal oscillator, shown in Fig. 6. The 
crystal circuit generates the RF energy 
which is fed to the RF amplifier. A 
27 -mc signal at output coil Ll is coupled 
via Cl to the RF output amplifier for RF 
amplification to the 5 -watt level. 

For the origin of the modulation we'll 
have to refer back to Fig., 5. Modulation 
energy begins at the microphone. After 
the mike preamp, the audio travels 
through the same audio stages used 
earlier by the receiver. However, at the 
final audio amplifier tube the signal 
does not feed the speaker but instead 
it ultimately reaches the bottom end 
of the RF output amplifier coil (Fig. 
6) . The audio signal adds to and sub- 
tracts from the B+ voltage at the plate 
and screen of the RF amplifier tube and 
thereby modulates the RF energy that 
is present. The RF at the plate of the RF 
amplifier (whether modulated or not) 
is transferred to the pi -type output net- 
work. 

Thus we have an overall view of the 
circuits. Variation in actual units is 
mostly in the number of stages, switch- 
ing arrangement and choice of IF fre- 
quencies. You can analyze any trans- 
ceiver if you know basic theory.--1- 

ANT 

8+ 8+ - 
(MODULATED) 

Fig. 6, Note comparative simplicity of transmitter section. The crystal oscillator provides the 27 -mc 
RF signal which is fed to the RF amplifier. Modulation is applied to plats of RF amp. 
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the El 

. . . makes flashbulbs obsolete, simplifies color film 

choice, and equips you for high -speed photography. 
By Herb Friedman, W2ZLF 

IT ALWAYS happens! Just after the party starts you get out the 
camera for a few shots when you remember it's still loaded with 

outdoor color film. But that doesn't matter after you find there are 
no more flashbulbs. Now you realize how much easier life would be 
with an electronic flash or strobe. 

Advertising claims notwithstanding, a strobe usually is more ex- 
pensive than the flashbulbs you'd use over a period of years . . . 

but it has other advantages. The shorter flash duration enables you 
to freeze extremely fast action. The color temperature is equal to 
daylight, simplifying color film choice, and you won't keep running 
out of bulbs. 

EI's Super -Strobe costs about $45 and has flexibility to satisfy almost 
any lighting need. Many commercial strobes in the medium -price 
range have only a single lamphead with a fixed coverage angle. If 
you want to broaden the lighting area, you're stuck. But with the 
Super- Strobe the flashtubes and reflectors are plug -in: you can use 
a bare bulb, narrow -, medium -, or wide -angle reflectors, or even a 
ringlight for shadowless close -up work. There is a socket for an 
extension sidelight which can be triggered from the main lamphead. 

If two flashtubes and reflectors aren't enough, you can add a third 
or even a fourth. A redi -light (to indicate you can shoot) and an 
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Resistors: '/2 -watt, 10% unless 
otherwise indicated 

RI,R9 -2.2 megohms 
R2,R10 -1.5 megohms 
R3 -I,000 ohms, 5 watts 
R4 -Multi -range resistor. IRC Type 

MR2 (see text) 
R5-500 ohms, 5 watts 
R6,R8 -I meqohm 
R7 -4.7 megohms 
Capacitors: 
CI C2-1,100 mf @ 300 V (Lafayette 

F -502, ;9.95 ea.) 

PARTS LIST 

C3,C4 -.25 mf @ 400 V 
C5- 8mf @250V 
S1 -DPOT toggle switch 
S2 -SP5T rotary switch (Mallory 

3215J) 
PBI,PB2- Miniature SPST push -but- 

ton switch (Lafayette MS-449) 
SOl,S02- 4 -pronq socket 

(Amphenol 78 -S4S) 
503,504-4-prong tube socket 
5O5-AC socket 

PLI,PL2 -4 -prong plug (Amphenol 
91- MPM4L) 

PU -TV AC connector 
NLI,NU -NEI neon lamp 
81 -240 -V battery (Lafayette BA -13 

or equiv.) 
SDI.SD2 -7S0 ma, 400 PIV silicon 

diode (Lafayette SP -l96 or equiv.) 
Misc. - Miniboses ( P r e m i e r 

PMC -1008 and PMC -1001); ter- 
minal strips; 4- conductor coiled 
power cord (Al ,ha Wire 682/2); 
Ringlight ( Lafatette S -501) 

Co 

4104/11-SI-----' 
S 

CS 

BATTERY 

OPL3 
=SD2 

May, 1963 

R 

Bi--- 

Power pack. Battery connector is 
made by filing sharp points on 
outer lugs of a erminal strip. 

POWER 
eFULL 

+ CI POWER \ POWER 

C2 + 

T 

80 20 n 
40 

R4 

NL1 

R1 

R2 

J 
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BIG 
EAR 

By John Potter Shields 

You, too, can be a Private Ear 

... with our Electronic Eavesdropper 

THOUGH it isn't likely that EI's 
readers want to take up interna- 

tional (or domestic) spying, our elec- 
tronic eavesdropper is the type of 
equipment used in the trenchcoat -and- 
dagger trade. The Big Ear, as our staff 
has dubbed it, uses a combination of fo- 
cused sound pickup and signal amplifi- 
cation which has the effect of transport- 
ing a listener to a distant point. Any 
sound in the area -whether a conversa- 
tion or a bird singing -then comes to 
the ears of the listener as if he were 
right there. 

The Big Ear does have some serious 
and entertaining uses, in addition to the 
questionable one of permitting you to 
eavesdrop on your neighbors while 
they're having a row in the backyard. 
Audubon groups and others interested 
in the sounds emanating from birds and 
other animals and insects will find the 
Big Ear especially useful. Its output can 
be fed into a tape recorder, preserving a 
bird's song or a cricket's chirp for future 
study. 

The Big Ear's directional abilities 
permit you to locate the exact source of 
a distant sound, and its sensitivity, in 
effect, extends the hearing of a lifeguard 
or searcher, making audible a weak and 
distant voice. In the category of enter- 
tainment, the Big Ear simply is an in- 
teresting project for the experimenter 
and the possibilities it offers for family 
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fun are unlimited. Many applications 
become obvious, once you've built the 
device. 

The Big Ear is portable, with the en- 
tire device, including amplifier and bat- 
tery, being small enough to carry 
around in your hands. Basically, it con- 
sists of a pickup microphone (actually 
a speaker) mounted in the center of a 
reflector. The reflector concentrates the 
received sound and focuses it on the 
mike, whose output is applied to a high - 
gain audio amplifier feeding a pair of 
headphones. Alternatively, the output 
may be fed to the input of a tape re- 
corder. The reflector and mike assembly 
may be mounted on a camera tripod, if 
desired, so the unit can be swiveled to 
pinpoint a sound source. 

Construction. The Big Ear's ampli- 
fier is divided into a preamp and main 
amplifier. The preamp matches the 
pickup speaker's low- impedance voice 
coil to the main amplifier, as well as 
providing a modest amount of amplifi- 
cation. The preamp is built on a 11/2x2- 
inch piece of perforated phenolic board. 
A 2N107, 2N109 or any general- purpose 
small -signal audio PNP transistor may 
be substituted for the 2N187A (Q1) . 

If you do make a substitution, choose 
a value of R2 which provides maximum 
signal amplification. 

The main amplifier is a preassembled 
five -transistor unit. While it is intended 
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Only preamp appears in schematic, main amp is 
prefab. Color code and numbers show tiepoints. 

Parts in wiring guide not shown in original posi- 
tions. Follow photograph for actual placement. 

CI 

250 MF 

IC2 
T25MF 

ORN 12.2YYK+SI- 
ORN 

1.5 K 

R2 
150K 

R4 
15K 

BLU 

BLK 01 
2N 187A 

TO 
P1(544 

TO 
SPKR 

4.5V 

BLK 

RED. 0/ 

PARTS LIST 

Resistors: 1/2 -watt, 20% unlesr otherwise indicated 
RI -1,500 ohms R3- 2,200 ohms 
R2- 150,000 ohms R4- '5,000 ohms 
R5- I0,000 -ohm potentiometer 
Capacitors: 15 -volt, electrolytic 
CI -250 mf C2-25 mf 
QI- 2N187A transistor 
BI -4.5 -V battery (3 size AA cells) 
JI -Phone jack 
51 -SPST toggle switch 
SPKR-45-ohm speaker, 3" 
Misc.-Preassembled amplifier (Lafayette PK -544); 

2 -lug terminal strip; aluminum case 41/4"x 
3 "x7 "; four 6/32 togg e bolts approx. 4" 
long; perforated pherolic board 11/2"x2"; 
reflector (stainless steel bowl, approx. 12" 
diameter or equiv.) 

ORN 

ORN 

BLU 
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SPKR 

SEE 
TEXT 

Speaker is mounted on 4 toggle bolts. Note that 
paper cone faces toward the inside of the reflector. 

to be operated from a miniature 9 -volt 
battery, three penlite cells (4.5 volts) 
provide a much lower noise level and 
longer battery life. A low -noise am- 
plifier is important when you are trying 
to pick up faint sounds. 

Both the preamp and main amplifier 
are mounted on 1/4 -inch insulated 
spacers so their underside wiring will 
not short out to the metal case. 

The 45 -ohm speaker is a standard unit 
available at most electronic parts dis- 
tributors, such as Olson, Lafayette, 
Allied, etc. However a 3.2- or 8 -ohm 
speaker can be substituted for the 45- 
ohm unit with a small loss in sensitivity. 

The reflector used by the author is 
a stainless -steel mixing bowl. Almost 
any type of large wooden, plastic or 
metal bowl is satisfactory. The larger 
the bowl, the greater will be the sensi- 
tivity and bass response. 

The pickup speaker is mounted in the 
reflector with four 6/32 toggle bolts, 
available at hardware stores. 

The bowl functions as a parabolic re- 
flector. In our application, distant 
sounds are focused at a spot in the bowl 
determined by its curve. For optimum 
results the speaker- microphone should 
be adjusted by moving it back and forth 
until the point of optimum focus is 
found. This can be done best by aiming 
the reflector at a continuous sound 
source (such as a playing radio) and de- 
termining at what distance from the 
bowl's center optimum pickup is at- 

A 

v \ 

BOLTS 
I 4 RE0 D.1 

0 1 
- RUBBER GROMMET 

CHASSIS COVER 

SPEAKER MOUNTING DETAIL 

Before speaker is finally tightened in place, ad- 
just its mounting position, as described in text. 

tained. If sufficiently long toggle bolts 
are not available to mount the speaker 
at the optimum focus point, you can use 
thin threaded rod instead. 

Note that the same bolts mount both 
Minibox and speaker to the reflector. 
The best size for the reflector depends 
on the application of the unit. As the 
diameter is increased, sensitivity and 
low- frequency response improve. The 
12 -inch reflector shown here is fine for 
picking up the high- frequency tones of 
bird calls. It also performs well on the 
human voice whose important tones lie 
at the higher freqencies. 

Good low- frequency response, useful 
for hearing low -pitch animal sounds, re- 
quires a reflector about two or three 
times larger in diameter. 1 

Rear-panel operating controls: power switch, Si 
(top): phone jack, Jl (middle); and control R5. 
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OF THE MANY schemes used to 
peak the audio output of a receiver 

for increased CW selectivity, one which 
usually gets overlooked is the simple 
expedient of tuning the headphones. 

Since magnetic headphones have in- 
ductance, it's easy to tune them with a 
parallel capacitor. The secret is to in- 
clude a series resistor (Rl) to decouple 
the output of the receiver. The higher 
the value of Rl, the sharper the resonant 
peak; lower resistance flattens it. 

My Trimm 2,000 -ohm headphones 
were tuned to 1,000 cycles with a .008 
mf capacitor (a .005 mf and a .003 mf, 
5`% or 10% mica, connected in parallel) . 

1.0 

0.9 

0.6 

O. 7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 
0 1000 2000 3000 4000 5000 

FREQUENCY ( CYCLES PER SECOND ) 

May, 1963 

This value was determined experi- 
mentally with a capacitor decade box 
adjusted to give the 1,000 -cycle peak 
response shown in the graph. The 
lower the capacitance, the higher the 
frequency of the peak and vice versa. 

This peaking circuit works best with 
receivers having the usual capacitor or 
transformer -coupled headphone output. 
In receivers where the headphones are 
plugged directly in series with a tube 
plate, resistor Rl will reduce the plate 
voltage considerably. In that case, con- 
nect a 2,000 -ohm, 1 -watt resistor across 
the headphone jack in the receiver. 

-Rufus Turner, K6AI -14 

Graph at left indicates the degree of frequency 
peaking that may be obtained by proper selection 
of capacitor Cl. BFO control should be adjusted to 
peak the CW signal at the same frequency. 

Components Rl and Cl may be installed in phone 
plug shell. R1 isolates the receiver's low im- 
pedance output. Cl becomes part of an L/C peak- 
ing circuit; the phone inductance supplies L. 

R1 

SIGNAL 
INPUT 

200011 
PHONES 
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THOSE 4 
By John Milder 

High -speed stereo has rave :j LP-rvor. 
reviews and wide publicity, but will it last? 

FARLY LAST FALL an excited young man burst into EI's 
4 exhibition room at the New York Hi -Fi Show. "I hear," he 

blurted out, "that the next big thing in hi -fi will be 45 -rpm stereo. Is it 
true ?" 

"It might be true," we told him, "and then again it might not be. Come 
back in a year or so and we can be more definite." 

The important fact right now is that the 45 -rpm speed, supposedly elimi- 
nated in the great hi-fi Speed Trials of more than a decade ago, is back in the 
race as a vehicle for serious music. The reason lies with two small record com- 
panies which have simultaneously come up with the idea of making a large - 
size 45-a standard 12 -inch long - playing record. 

The first 45 stereo LP's to be released have caused a stir in hi -fi circles, 
particularly among buffs with top -quality stereo systems. They have received 
bundles of publicity and the record critics (including EI's Warren DeMotte) 
have given them unqualified rave reviews, especially the discs put out by the 
Connoisseur Society. But whether the 45 LP is here to stay or just a flash in the 
hi -fi pan isn't yet clear. 

The 45-rpm speed has never been dead. But it has remained the vehicle for 
pop singles by Elvis and Fabian and the other teen -age heroes. It has been dead 
so far as classical music is concerned. Its short playing time was the fatal flaw, 
since the 331 -rpm record could handle the same musical material without an- 
noying interruptions. 

Back in 1949, when the 7 -inch 45 made its appearance 
to battle the equally -new 33, the only listeners who 

considered it a serious rival did so on the basis of 
sound. Neither competitor offered anything ap- 

proaching today's sound quality, but the 45 
sounded fairly good, while the 33 was plain 

atrocious. It didn't take long, of course, 
for the 33 to improve. 

Now the 45 has come back to offer 
some advantages over the 33. The 
33's natural limit on high -fre- 

-PO quency response on its inner 
grooves (every record has such 
a limit) forces recording com- 
panies to use a varying amount 
of pre -emphasis on the highs, 
in addition to normal RIAA 
equalization. The combina- 
tion sometimes produces a 
nerve -jangling peak in the 
highs when the arm nears 
the spindle. The 45 LP 

QM SjEREOPHOfYIC 101yG 
A 

PFo 
o 

onno' 
STEREO 

:seur 
ociety 

SIDE I / CS362A 

BO1SMORTIER: Concerto for 5 flutes in D major 
Opus 15 No. 3 -7:29 

2. CORRE7TE: Concerto Comique in A major 
)pus Ii No. 4 -5:43. "Le Quadrille en Quator" 

BOISMORTIER: Concerto for 5 flutes in G major 
Opus 15 No. 1- 7:40 [` 

FLUTES 
.,,. p:pr,r. R,mr1 C +inrrpl R'rnn Hlrnlri Rennet t'- 
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requires no pre- emphasis because on its 
inside grooves it has almost twice the 
undoctored high- frequency potential 
of the standard LP. 

But more important for the 45 is the 
open and transparent quality of its 
sound -due largely to the extra room 
provided for engraving music in its 
grooves. Put another way, the sound 
contained in one inch of a 45's groove 
must be crammed into 33/45ths of an 
inch on the 33 disc. A 45 plays about 
23 minutes per side, fully as long as the 
average 33. 

The better quality of sound you get 
on a 45 is apparent on a wide range 
(price -wise) of stereo equipment. The 
question is whether enough hi -fi record 
fans will value the increase in quality 
enough to become buyers. 

The two current 45 -LP producers 
are New York firms, the Connoisseur 
Society and Quarante -Cinq (that's 
"45" in French) Records. All together, 
they have released nine albums. The 
Quarante -Cinq discs are priced at 
$5.95, the Connoisseurs at $6.95, alto- 
gether discounting is likely in most 
areas. The standard LP lists at $5.98. 

Connoisseur Society releases: 
Flute Concertos of 18th Century Paris 

Boismortier: Three Concertos for Five Solo Flutes, Op. 
15. Not 1.23 

Corrette: Concerto Comiques, Op. 8, Nos. 3,4,6 
Rampal, Baron, Bennett, L. Schaefer, Robison, 

flutists CS -362 

Khan: Raga- Chandranandan, Raga -Gauri Manjari 
Khan, Misra, Sinho CS-462 

Beethoven: Sonata in F Minor, Op. 57 (appassionata) 
Mozart: Sonata in C Minor, K. 457 

Moravec, pianist 

Franck: Prelude, Chorale, Fugue 
Chopin: Scherzo No. I in B Minor 

Ballade No. .3 in A Flat Major 
Moravec, pianist 

Quarante -Cinq releases: 
Chabrier: Fete Polonaise, etc. 
Adam: Ouverture Si J'etais Roi 
Weber: Invitation a la Danse 

Leconte, Orch. Pasdeloup 
Derveaus, Orch, Concerts Colonne 

Bravo Toro) 
Valdez, Banda de Corrida de Cadiz 

Strauss: Till Eulenspiegel, Op. 28 
Don Juan, Op. 20 

Ackermann, Radio Frankfurt Sym. Orch. 

Stravinsky: The Firebird 
De Falla: El Amor Brumo 

Goehr, Netherlands Phil. Orch. 45004 

Tchaikovsky: Sleeping Beauty Ballet Suite 
Swan Lake Ballet Suite 

Goehr, Rome Opera Orch. 45005 

CS-562 

CS-662 

45001 

45002 

45003 
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CB CORNER 
v The FCC's Bombshell 

ACTION on the FCC proposals for 
revising Part 19 was postponed 

early in the year to permit more indi- 
viduals and organizations to file com- 
ments, but long before that it was evi- 
dent the Commission had dropped a 
bombshell in the laps of CBers and man- 
ufacturers. And while the Commis- 
sioners -seven good men and true -sat 
contemplating the fate of the Citizens 
Radio Service, shrill cries of anguish 
rang out, along with some rumblings 
of support. The 
docket in ques- 
tion, you no doubt 
know, contained 
some stiff new reg- 
ulations. Most sig- 
nificant was a sec- 
tion setting aside 
channels 12,13,14, 
15 and 23 for con- 
tacts between sta- 
tions of different call signs. The rest 
would be restricted to calls between 
units of the same station. 

Some disagreement showed up in 
comments by manufacturers about the 
proposals. The group naturally is sen- 
sitive about any new rules which would 
affect equipment sales. For these men, 
a clamp -down on hobby -type CB activi- 
ties might discourage potential buyers. 

Market threats notwithstanding, ECI 
president Peter Robins went on record 
in agreement with the proposals. He 
felt the FCC should exercise needed 
control. Robins pointed out, however, 
that rules are one thing and enforce- 
ment another, suspecting that outlaw 
CBers would continue to ignore rules in 
view of the Commission's demonstrated 
inability to track down every violation. 

Gar Greene, president of Browning 
Labs, expressed a contrary view. He 
said CB radio has become a "positive 
force in the country." Rural areas in 
particular, Greene opined, have been 

drawn together by a communications 
link not provided conveniently by other 
means. He also cited cases of police 
and fire departments utilizing CB as an 
adjunct to normal equipment. Thus, 
argued Greene, the FCC should encour- 
age, rather than restrict, the band. 

In support was Sonar's executive 
sales manager, Jim Liebman. He saw 
the new rules as a means of dividing 
business and personal users. In the 
past, Liebman felt, a conflict existed be- 

tween the two ac- 
tivities. 

As a rule, CB 
kit manufacturers 
were singing the 
blues, feeling that 
a large fraction of 
their customers 
are personal users. 
Businesses, they 
felt almost to a 

man, usually buy ready -made units and 
have them installed as well. 

Individual CBers also were divided 
for and against. Not a few predicted 
trouble for the medium. Others saw 
the rules mainly as undercutting oper- 
ators of the hobby type. 

But no amount of teeth- gnashing can 
change such proposals. Only logical 
arguments for or against hold water 
with the Commission. You might think 
Washington was hit by a whirlwind as 
a result of its bombshell. Not so. Ivan 
H. Loucks, CB's head man at the FCC, 
said a lot of letters were received, but 
most were of no value because they said 
only that the writer was for and against. 
Mr. Loucks expressed disappointment 
that more did not contain constructive 
comments worthy of consideration. 

Regardless of the outcome, the law - 
abiding Citizens Band licensee will be 
little affected by the Part 19 changes. 
The frivolous operator, however, is 
in for trouble. + 
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Jack S. Watts, proprietor of our Prize 
CB Shack, runs a base station and one 
mobile unit at 18B3278 in Griffith, Ind. 
Both units are Heath GW -10's and he 
uses a GC heavy -duty ground -plane 
antenna. Other equipment includes a 
signal generator, tube and capacitor 
checkers, VTVM, signal tracer and R -100 
receiver, along with a Johnson 6 and 2 

meter converter. He's studying for an 
amateur license. Jack is a machinist. 

PR/&L.2` LxIAriKS 
YOU CAN WIN $20 with a picture of your ham, CB or SWL shack! Just send 

the photo, along with a list of your equipment, to EI Prize Shacks, 67 West 
44th St., New York 36, N. Y. We prefer 8x10 -inch glossy prints. Negatives should 
be available if you send a snapshot. Color pictures cannot be reproduced. Pack 
your picture well to prevent damage in the mails, and be sure to put your name 
and address on the back of each print. Enclose a note describing your activities in 
SWL, CB or ham radio. Unused pictures are returned. 

May, 1963 

N 

S 

First YL Prize Shack winner is 
Leslie Johnson, WA4EEZ, of St. 
Petersburg, Fla. Leslie works 
CW on 40 and 15 meters, and 
phone and CW on 6 and 2. 
She sports no less than four 
antennas. In the shack are a 
Heath Twoer, Clegg 99er, VFO, 
Heath HX -11, Globe Hi- Bander 
and NC -57, NC -300 receivers. 
She belongs to six ham groups. 

Ken Greenberg's SWL shack in 
Chicago is a convenient table 
loaded with equipment. On it 
are Heath DF -2. National NC- 
125. Monitoradfo DR -200 and 
Gonset 3156 -B receivers, plus 
an RME preselector and a Bud 
crystal calibrator. Ken uses a 
50 -ft. long -wire and two coax 
antennas. He teaches, and has 
been an SWL the last 15 years. 
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By C. M. Stanbury II 

Is that station really where he says he is? Now you can be sure! 

DOES Radio Tirana's North Ameri- 
can service really come from Al- 

bania? Or from a transmitter in buddy - 
buddy Red China? Is Radio Americas 
truly -as has been rumored -on Swan 
Island? 

Our Short -Wave Fraud -Finder will 
give you answers to these and similar 
puzzles. It's nothing more than one hori- 
zontal and one vertical antenna, the first 
being horizontally polarized, the second 
vertically polarized. Lead -ins from each 
must be fully shielded. A receiver with 
S -meter and a switch permitting you to 
use the antennas alternately completes 
the setup. The Fraud -Finder, producing 
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VERTICAL 
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LONG- WIRE 
ANTENNA 
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Fraud -Finder has but two components: horizontal 
and vertical antennas having shielded lead -ins. 
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relative S -meter readings, tells you 
whether two short -wave stations are or 
are not in the same area. 

In its journey, any radio skywave is 
acted upon by the ionosphere and by 
earth effects. And its apparent strength 
depends partly on whether your an- 
tenna is polarized in the same plane as 
the signal. A horizontal signal might 
read S -9 with a horizontal antenna but 
only S -7 with a vertical, since a horizon- 
tal signal into a vertical antenna creates 
an attenuating condition known as cross 
polarization. 

The important point is this: any sig- 
nal from one area, regardless of power, 
skips off the same ionospheric layer and 
is troubled by the same ground effects 
and meets the same condition of like or 
cross polarization when you pick it up 
on first one antenna and then the other. 
If R. Peking shows a drop of one S unit 
when you switch from horizontal to ver- 
tical, every other station in that area will 
show a similar drop between antennas. 
Let's say that in this hypothetical check 
a station near Albania shows a drop in 
S -meter readings between antennas of 
two units. Then all its neighbors will 
show a two -unit drop. If you find Tirana 
showing a drop of one unit, you have a 
right to be suspicious. The relative 
figures indicate Tirana's signals are 
coming from some other area. 

Readings must be taken at approxi- 
mately the same time (the ionosphere 
changes fast) and signals must be 
within 5 per cent of each other. When 
considered in terms of frequency. Two 
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II JAMAICA 18° 

HAVANA 23° 

Q 

BUFFALO, N.Y. 
43° N. LATITUDE 

SWAN IS. 17.5° N. LATITUDE 

Angle of radiation of signals from Cuba, Jamaica, 
Swan Island differ up to 8 degrees at Buffalo. 

stations should show a difference in 
S -meter drops of at least one unit (e.g., 
station A drops 3 units, station B drops 
1 unit -difference: 2 units) before 
readings can be counted significant. 

Our chart and cutaway drawing of 
the earth show a case I got myself in- 
volved in. If reception is via the upper 
layer of the ionosphere, signals from 
Cuba come into Buffalo (I'm near 
there) at about 13 degrees. Those from 
Swan and Jamaica come in at a lower 

Determining whether a station is telling truth 
can be a fascinating project for dedicated DXer. 

angle with different ground effects. 
Tests I ran on several evenings (see 
chart) indicated R. Americas was not 
on Swan Island. Jamaica, near Swan 
in latitude, showed drops of 1.5 to 2 S 
units, while RA had half -unit drops, as 
did R. Havana. The chart suggests RA 
is much nearer Cuba than it is to Swan, 
but the Fraud -Finder tells you merely 
that two stations are or are not in the 
same area -not where either may be 
located. 

FRAUD- FINDER AT WORK 

DATE TIME FREQUENCY STATION S -METER READINGS DIFFERENCE 
(EST) (KC) Horizontal Vertical 

Ant. Ant. 
1929 6000 R. Americas 8.5 qi 8 .5 

I -28 -62 1930 5990 R. Havana 9 8.5 .5 

1931 5920 YNCT, Nicaragua 6 4.5 1.5 

2034 6000 R. Americas 9 1 8.5 .5 
I -29 -62 2035 5990 R. Havana 9 8.5 .5 

2036 5920 YNCT, Nicaragua 5.5 4 1.5 i 

1959.5 6000 R. Americas 8.5 8 .5 

I -30 -62 2000 , 5990 R. Havana 9 8.5 .5 
1958 5920 YNCT, Nicaragua 5 3 2 

1958.5 5920 'I C &W, Jamaica 5.5 4 1.5 

2030 5997 R. Americas 7.5 7 .5 

2 -I -62 2031 5990 R. Havana 9 8.5 .5 

2029 5920 C&W, Jamaica 6.5 4.5 2 
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RF 

BLOCKING 

PROBE 
for your 

VOM 

MEASUREMENT of DC in circuits 
containing RF can be a problem for 

the CBer or experimenter. For example, 
a good indication of proper operation of 
a crystal oscillator is a high negative 
grid voltage. An attempt to measure this 
voltage with even a 20,000 ohms /volt 
VOM usually kills the oscillation. The 
answer is to provide a means for passing 
DC to the meter while blocking RF. 

Our RF blocking probe does the job. 
RF choke Ll in the schematic below 
presents a high impedance to RF while 
its DC resistance is too low (about 8 

ohms) to cause DC inaccuracy. The 
probe is built into a 35mm film can, 
which may be obtained from most photo 
shops. Probe tip PL1 is a banana plug 

PLI 

Al 

which takes slip -on insulation- piercing 
tips, alligator clips or lugs. 

The shielded connecting lead connects 
to a one -lug terminal strip as shown in 
the photos. Before closing up the con- 
tainer, make certain L1 does not rest 
against the container's metal side and 
that PL1 is well insulated from the film 
can by shoulder washers. 

If you desire to use the probe at fre- 
quencies below 3 mc, substitute a 50- 
mh choke for Ll; change Cl to .02 mf. 

The probe has no side effects when 
checking oscillator tubes or transistors. 
However, there is a slight loading effect 
when used on RE' amplifier grids or 
plates that drive grids. 

-Herb Friedman, W2ZLF 

LI 2.5MH 
Cl 

.005 
MF 

=`'f i 

1 

(- 
PLUGS TO 
FIT METER 
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WAY-OUT 

1JU° 
By Ken Gilmore 

You find those work -horses of radio in some mighty odd places! 

OIL MEN in Montana had a problem. 
They'd struck black gold 3,500 feet 

down but, thick as tar, it couldn't be 
pumped to the surface. 

Raytheon engineers had an answer. 
They put a microwave generator in a 
capsule, lowered it into the well and 
turned it on. The rig sent 10,000 watts 
of microwave energy pulsing into the 
jellied oil and lifted its temperature 20 
degrees. It flowed easily to the surface. 

From deep in the earth to high in the 
ionosphere, you find microwaves in 
some strange places these days. They're 
best known as the work -horse waves of 
radio, of course, for they carry televi- 
sion programs around the country and 
the world, they carry your telephone 
conversations from point to point and 
they transmit data by the billions every 
minute. In the field of radar, micro-. 
waves sweep the sky to guard against 
an unseen enemy, guide friendly planes 
to a landing and help ships navigate. But 
in recent years researchers have discov- 

ered scores of ingenious new jobs for 
these versatile waves, many having 
nothing to do with communications. 

The exact boundaries of the micro- 
wave region of the electromagnetic 
spectrum have never been defined pre- 
cisely but the term usually covers 
everything between conventional radio 
waves and infrared -from about 1,000 
to 300,000 mc. Micro itself simply means 
small. 

Microwaves don't have much in com- 
mon with artillery shells but the two 
got together when munitions experts 
wanted to know the exact velocity of a 
projectile. The gadget they used is 
called a microwave velocity chrono- 
graph. You aim a microwave antenna 
up the side of a gun barrel and, when a 
shell is fired, some of the waves leaving 
the transmitter bounce off the projectile 
and return to the gun. Since the shell is 
moving, the reflected signal is doppler- 
shifted. A computer measures apparent 
difference in frequency between the 

Klystron tube is a generator of Making antennas for B -58 doppler microwave navigation system. 
microwaves; output is upper It. The velocity chronograph (see text) rig is extremely accurate. 
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Bell Labs prober studies interaction of plasma and 
microwaves: plasma glows in bombarded tube. 

outgoing and returning signals and fig- 
ures the speed of the shell. 

Those radar units used by police, by 
the way, are not really radar. They're 
velocity chronographs. 

When fires swept through Southern 
California in 1961 the area was covered 
with smoke so thick that air -borne sur- 
vey teams couldn't tell where fires were 
burning, where they weren't. 

Scientists at the Space -General Corp. 
knew that all matter radiates small 
amounts of energy. Most of it is in the 
infrared region but some is in the form 
of weak microwaves. The hotter the ob- 
ject, the more energy it radiates. In the 
fire area smoke was so dense that infra- 
red was cut off. The Space -General sci- 
entists reasoned that the weak micro- 
waves should be getting through. They 
flew over with a super- sensitive micro- 
wave radiometer and were, indeed, able 
to chart hot spots on a map so fire- 
fighters could be directed to critical 
areas. 

Microwave radiometers can be used 
to spot unusually cold hazards, too. The 
U.S. Coast Guard operates an Interna- 
tional Ice Patrol, a task force of planes 
flying back and forth across the North 
Atlantic during iceberg season. They 
spot dangerous floes and warn ships of 
the locations. The big difficulty has been 
with growlers, small icebergs less than 
40 feet across. 
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Icebergs are lousy radar targets. 
Since the surface usually is coated with 
water, it has about the same reflectivity 
as the sea and the growlers were impos- 
sible to spot. Fog precluded visual sight- 
ings. Two AC Spark Plug scientists 
thought, naturally, of microwaves. 
Since icebergs differ in temperature 
from the sea, to a microwave radiometer 
they might stand out like an overcoat at 
a nudist camp. They built the instru- 
ment, mounted it in a Coast Guard plane 
and took off. It tuned in the growlers as 
if they were transmitting towers. 

Bendix scientists came up with some- 
thing they call Microvision to help land 
planes in bad weather. The system con- 
sists of several microwave transmitters 
which shoot beams along an invisible 
pathway in the sky. These signals, 
picked up by the plane, go to a com- 
puter which plots position and calls for 
course corrections. The plane, in effect 
flies down a microwave highway to the 
airport. 

The high frequency and short wave- 
length (.1 to 10 centimeters) of micro- 
waves give them some unique proper- 
ties. They act something like light 
waves, they can be focused and bent like 
light, and they bounce off small objects. 
Since dimensions are small, microwave 
equipment also is small (in the upper 
microwave regions 25 full -wave an- 
tennas would fit inside an inch. 

Radaranges in restaurants. such as this, and in 
a few homes use microwaves to cook food quickly. 

Electronics Illustrated 
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Microwaves have strange effects on microscopic objects, living and inanimate: aquatic creatures at 
far left swim at random until microwaves hit them, then all face in same direction (second photo). 
Plastic balls (third photo) measuring .001 millimeter form pearl chains (far right) under influence. 

In our defense setup the anti -missile 
system locates an attacking missile with 
conventional radar and computes where 
the missile would be by the time a Nike 
could get there. Then it directs a micro- 
wave beam along the interception path 
and the anti -missile follows it to rendez- 
vous. 

Fishing fleets freeze their catches to 
preserve them on the long trip home. 
Back at the processing plant, the fish 
have to be thawed for packing. The 
thawing used to be done slowly and in- 
efficiently with water, but now a trip 
through a microwave cabinet does the 

job in just 60 seconds. 
Cooking with microwaves is, of 

course, no longer new. Hundreds of res- 
taurants and institutional kitchens use 
"radar ranges" and even a few homes 
have them to bake potatoes in 2 minutes, 
cook lamb chops in 35 seconds and broil 
sirloin in a minute flat. The only trouble 
is the $1,000 price tag. But Raytheon en- 
gineers now hope for a $500 unit in a 
year. 

Microwaves are used to cook people, 
too, though not quite so well done. Dia- 
thermy has long been used for deep 
heating of the muscles and other parts of 
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Cross plan view of microwave -generating klystron tube (at far right) makes it look like a pipe 
ringed by two tires. Diagram shows how a klystron bunches electrons with RF field (see text). 
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New techniques push usable frequencies beyond 
microwaves. Battleground radar unit above is 
using laser to operate in visible light range. 

the body, but the machines always op- 
erated at low frequencies. In recent 
years, however, researchers have found 
that diathermic transmitters operating 
at 2,450 mc are often more effective. 
Some 16,000 of the new higher -fre- 
quency machines are in use. 

Scientists have wondered for years 
whether microwaves could be used to 
treat diseases. They still don't know but 
Dr. J. H. Heller of the New England In- 
stitute for Medical Research has discov- 
ered an interesting phenomenon in the 
field. Microscopic creatures, he found, 
will align themselves with a microwave 
field (see photos) . At some frequencies 
they get in line with the field, at other 
frequencies at right angles to it. Others 
have discovered further ways that 
living tissue reacts to microwave en- 
ergy. But, so far, there are no practical 
applications. 

Chemists have used microwaves to 
analyze unknown substances. Each sub- 
stance absorbs energy at a characteristic 
frequency. By tuning a microwave 
transmitter, you soon can tell which fre- 
quencies are being absorbed and from 
that what substances are in your 
sample. Microwaves have been involved 
in experiments to sterilize dog food, 
make skinless frankfurters, cure rub- 
ber, dry lumber and soften plastic for 
extrusion, to name a few. The end is by 
no means in sight. 
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There is more than one way to gener- 
ate microwaves but the most -used gen- 
erator is the klystron tube. Used as an 
oscillator, the tube puts out a signal of 
the right frequency, but a weak one. 
Then an amplifier version of the same 
tube takes over and boosts the weakling 
to hundreds or thousands of watts of 
power. 

Klystrons come in various configura- 
tions, but the form' easiest to visualize 
is a pipe with two tires wrapped around 
it (see drawing) . The chamber inside 
each tire opens on the inside of the pipe. 
At one end of the pipe is a cathode that 
spews out a stream of electrons, as in a 
normal vacuum tube. The electrons, ac- 
celerated to high speeds, represent a 
large amount of power. At the first 
(buncher) cavity, the electrons run into 
a microwave signal being fed in through 
a coaxial cable. The radio-frequency 
field causes the electrons to form in 
bunches, which drift on down the tube 
toward the second cavity and a collec- 
tor, becoming more powerful as they go 
along. The collector is at ground poten- 
tial but to the highly- negative electrons 
it represents a considerable positive 
charge which attracts them. As they 
pass the second (catcher) cavity the 
bunches of electrons induce amplified 
signals which are removed from the 
tube via a coupled output transmission 
line. 

Though microwaves usually are 
thought of as new -fangled they're ac- 
tually among the oldest radio signals 
known. When Hertz first proved in 1888 
that electrical signals could be sent 
through space he did it with micro- 
waves. His spark transmitter generated 
signals up to 1,000 mc. It wasn't until 
30 years later that a microwave tube 
was invented -the magnetron, designed 
by A. W. Hull and used in thousands of 
World War II radar sets. The klystron, 
invented by the Varian brothers of Cali- 
fornia, came along in the early years of 
the war and has become the standard in 
the field. 

One of the more exciting possibilities 
for microwaves in the future has to do 
with wireless transmission of power. A 
few years ago there was talk about a 

[Continued on page 109] 
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TUMNIKS 
for the 

TUMMY 
ABIG PROBLEM for medical science 

is finding out what is going on in 
a patient's innards while he's alive and 
ticking. Watching Bufferin commercials 
is not too helpful, and personal observa- 
tion is uncomfortable for both doctor 
and subject. 

Latest tool in the field is a little FM 
transmitter in a plastic capsule. Gulped 
down by the patient, it beeps all the way 
through the gastrointestinal tract and, 
considering its signals, naturally has 
picked up the name of tumnik. 

Best -known tumnik is one turned out 
by RCA for the Rockefeller Institute. 

Its complete trans- 
mitter fits into a 
capsule 1 centime- 
ter in diameter by 
3 cm (about 11/8 

inches) in length. Our insert drawing 
shows it life size. 

Inside the RCA -RI tumnik is a 
thimbleful of components (see drawing 
at top of page) that makes up an FM 
transmitter which senses pressure in 
the stomach and intestines and trans- 
mits the data to a receiver a few feet 
from the patient. 

The one -transistor circuit, as shown 
in the schematic, is a simple oscillator. 
It has a small tickler coil (on the right) 
and a larger tuned coil wound on a fer- 
rite cup core. The tuned coil represents 
the L (inductance) and a .002 -mf ca- 
pacitor is the C in a standard L -C cir- 
cuit. The ferrite plate on the far right 
moves toward or away from the cup 
core according to pressure on the dia- 
phragm. The plate's movements in- 
crease or decrease the inductance of the 
tuned coil, which in turn changes the 
resonance and frequency of the L-C 
circuit. Natural resonance is 900 kc. The 
system's frequency response is some 100 
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cycles per second, according to RCA. 
As the muscles of the GI tract do their 

work, bringing more or less pressure on 
the diaphragm, the tumnik's signal 
slowly rises or falls. Using a modified 
AM broadcast -band radio, researchers 
pick up the weak FM signal and record 
it on a graph. By the time the pill has 
passed all the way through the body it 
has sent out a complete history of the 
muscular activity along its route. 

The RCA -RI tumnik is powered by a 
tiny rechargeable battery. A smaller, re- 
vised version gets its power from sev- 
eral turns of wire wrapped around the 
patient's body. Shots of current in the 
wire induce sufficient power into the os- 
cillator to start it operating. Between 
pulses, the L -C circuit keeps ringing, 
sending out damped waves which carry 
the pressure data. A second modified 
model indicates temperature in the GI 
tract. 

A tumnik developed at Heidelberg 
University Children's Hospital is sensi- 
tive to chemical reactions on its surface 
and measures the alkalinity or acidity 
of the stomach. A child can swallow 
this tiny tumnik. -Alex Dorozynski -j- 

002MF 
FERRITE 
PLATE 

220K 

Tumnik's simple oscillator produces FM 
signal as ferrite plato moves in or out. 
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meet the audio 

TRANSFOAI MER 
By Don Stoner, W6TNS 

AUDIO TRANSFORMERS have the 
job of handling a wide range of fre- 

quencies without attenuation or distor- 
tion, while their cousin, the power 
transformer, operates on only one fre- 
quency -that of the power line. For this 
reason it is more difficult to make a good 
audio transformer than a good power 
transformer and the construction tech- 
niques used for one are not applicable 
to the other. 

A quality audio transformer must 
handle extremely low frequencies, even 
those approaching DC. But we know a 
transformer can work only on alternat- 
ing current. Obviously, then, its per- 
formance is going to fall off toward the 
bottom of the spectrum. When audio - 
frequency signals (20 to 20,000 cps) are 
applied to a transformer several un- 
usual things happen. 

Let's examine core losses first. Have 
you ever seen a power transformer de- 
signed for Canadian 25 -cycle power? 
The core of the transformer is almost 
twice as large as its 60 -cycle counter- 
part. So it is with audio transformers 
designed to work at 20 cycles and below. 
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To minimize losses at low frequencies, 
the core must be large or the low -fre- 
quency response is degraded. 

As in the power transformer, not all 
the lines of force sent out by the primary 
winding cut through the secondary 
winding. To the circuit in which the 
transformer is operating this leakage 
flux appears as a reactance (a resistance 
to alternating current) in series with 
both the primary and secondary. To 
make matters worse, the leakage react- 
ance is inductive and, therefore, varies 
with frequency. As the applied fre- 
quency is increased, the reactance in- 
creases and the signal transferred from 
the primary (source) to the secondary 
(load) decreases. In addition, as the 
current in the winding increases, so does 
the leakage reactance. 

And if this is not enough in the way 
of design problems, there is still another 
major trouble source. We know that ca- 
pacity always exists between two adja- 
cent conductors. Since a transformer is 
full of wire, it contains an infinite num- 
ber of tiny capacitors between the wind- 
ing layers. 
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When the input sig- 
nal's frequency is 
raised, these built -in ca- 
pacitors bypass energy 
from winding to wind- 
ing. At the high -fre- 
quency end of the audio 
spectrum the trans- 
former appears to have 
less than its actual num- 
ber of turns and the 
frequency response falls 
off. Even with these 
obstacles, transformers 
for high- fidelity u s e 
have a flat response 
(within a db or so) 
from 20 cps to 20,000 
cps. And the proper 
choice of amplifier cir- 
cuitry with plenty of negative feedback 
can extend this range even farther. 

A good audio output transformer has 
a large core. Inside the transformer you 
may find the windings are spaced apart 
and relatively heavy paper is used be- 
tween layers to reduce capacity. An- 
other trick is to space the primary and 
secondary to further improve the high - 
frequency response. 

You won't find it stated in any 
formula, but you can almost always rate 
the performance of an output trans- 
former by its weight and size. The 
larger the core and wire size, the better 

A quick way of Judging quality is size, and the rigger the better. 

the low -freqeuncy response. Anything 
done to reduce the transformer's inter- 
nal capacitance and, therefore, increase 
its high- frequency response will take up 
more room inside the transformer. 

Impedance. You seldom see a speaker 
connected directly to a vacuum tube. 
Tubes, by their nature, require lots of 
voltage and small amounts of current. A 
speaker, on the other hand, requires 
considerable current but low voltage to 
activate its voice coil. The two are in- 
compatible, for a tube is a high- imped- 
ance device (1,000 to 10,000 ohms), 
while a speaker is a low -impedance de- 

vice (3.2 to 16 ohms) . 

The purpose of the 
audio output trans- 
former is to match the 
impedance of the tube 
to the speaker. 

Do you know how 
to calculate impedance? 
It's just like Ohm's 
Law. Say you have a 
simple amplifier with a 
single 6V3 driving an 
8 -ohm speaker. Voltage 
and current measure- 
ments show that the 
plate voltage of the 6V6 
is 315 volts and the plate 
current is 35 ma. The 
plate impedance (Z) of 
the tube is determined 
by dividing the current 

Primary purpose Is to match impedance of output tube 

OUTPUT 
TUBE 

to speaker. 

Bti 
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PRIMARY SECONDARY 

PLATE 
BLUE 

B+ 
RED 

PLATE 
BLUE oe BROW N 

GREEN 
TO SPEAKER 

BLACK 
VOICE - COIL 

Color coding of audio transformer leads has 
been standardized so save this for reference. 

in amperes (I) into the voltage (E) : 

Z =E /I, Z= 315/.035; Z =9,000 ohms 

The impedance of a tube (or transis- 
tor, for that matter) is calculated with 
both the voltage and current, as you can 
see from the formula. To prove the 
point, let's calculate the collector im- 
pedance of a transistor amplifier stage. 
Measurements show it has 9 volts on 
the collector and that it is drawing 1 ma. 
By converting ma to amperes, and sub- 
stituting it in the above formula, you 
also get 9,000 ohms (9/.001) . Even 
though the voltages and currents in- 
volved are widely different, the imped- 
ance is the same. From this formula you 
can see that if the voltage goes up and 
the current goes down, the impedance 
increases. If they both change propor- 
tionately and in the same direction, the 
impedance remains the same. 

Impedance Matching. Let's see why 
impedance is so important. Unlike the 
relationship between turns ratios and 
voltage discussed in MEET THE 
POWER TRANSFORMER (November 
'62 EI) , the impedance of a winding 
changes with the square of the ratio of 
the original number of turns to the new 
number of turns. For example, a trans- 
former winding has 5,000 turns and a 
10,000 -ohm impedance. If the number 
of turns is doubled, the impedance will 
go up four times to 40,000 ohms. By the 
same token, if you use only half of a 
center -tapped 2,000 -ohm winding the 
impedance will be 500 ohms (1/4 the 
original impedance) , not 1,000 -ohms. 
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This point confuses a lot of people. The 
required turns ratio in terms of the pri- 
mary and secondary impedances is de- 
termined by this formula: 

N= 'Zp/Zs 

where N is the turns ratio, Zp is the im- 
pedance of the primary and Zs is the 
impedance of the secondary. To see how 
this works, let's take a typical example. 
Assume an amplifier you are building 
requires a 5,000 -ohm transformer load 
impedance and you plan to use it with 
an 8 -ohm speaker. You will need a 
transformer which is capable of match- 
ing 5,000 ohms to 8 ohms. The formula 
goes as follows: 

N= x/5000/8, N= 625, N =25 

The amplifier would require a trans- 
former with a turns ratio of approxi- 
mately 25 -to-1 to take care of the proper 
impedance match. Naturally, the cur- 
rent- handling capacity of the primary 
(depending on the type of driving tube 
used) also would be a consideration. 
For example, such a transformer would 
have a primary consisting of many turns 
of fine wire, while the secondary would 
contain only a few turns of heavier wire. 
Even though the 9,000 -ohm transistor 
transformer mentioned earlier would 
have the right impedance ratio, you 
couldn't use it with a 6V6 tube. Not only 
is the core too small, but the wire is too 
fine. The transistor draws only 1 ma, 
but the tube might draw up to 35 ma. 
With this overload, the primary would 
burn out immediately. $ - 

Some transformers designed for transistorized 
equipment aren't much larger than transistors. 
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By John Milder 
if GOOD READING 

HIGH FIDELITY SYSTEMS: A 
USER'S GUIDE. By Roy F. Alli- 

son. Acoustic Research, Cambridge, 
Mass. 70 pages. $1 

REPRODUCTION OF SOUND. By 
Edgar Villchur. Acoustic Research. 93 
pages. $2 

Neither of these books (first in a pro- 
posed AR series) belongs in the usual 
manufacturer's- literature category for 
they contain no product propaganda. 

All they offer is a wealth of information 
on high fidelity. 

For anyone just getting acquainted 
with hi -fi, Roy Allison's book is excel- 
lent for avoiding confusion. It describes 
the workings of a hi -fi system, the in- 
stallation, interconnection and matching 
of components, and the important con- 
siderations in choosing equipment. Il- 
lustrations are pertinent (the one we 
show, from the book, comes up in a dis- 
cussion on a dealer's warranty responsi- 
bilities) and there are photographs that 
show how to enhance, rather than 
detract from a room's decor with your 
components. To my mind, this is the best 
basic book now available on high fi- 
delity. 

Edgar Villchur's book, aimed at the 
advanced audiophile, contains a detailed 
explanation of the process of sound re- 
production and takes a look at the whole 
idea of high fidelity. From a chapter on 
the nature of sound, the author goes on 
to discuss the components of a modern 
record-playing system, their design, ca- 
pabilities and limitations, and the stand- 
ards by which they should be judged. 

May, 1963 

11HE AGE OF ELECTRONICS. 
Edited by F. J. Overhage. McGraw- 

Hill, New York. 218 pages. $7.95 
On its tenth anniversary, MIT's Lin- 

coln Laboratory invited leaders in vari- 
ous areas of electronics to lecture on 
their specialties. As published in this 
volume, the Lincoln Lectures read like 
compelling mystery stories. With con- 
tributors like William Shockley, a 
Nobel Prize - winner for his work on 
transistor theory, and Charles H. 
Townes, who holds the fundamental 
patent on the maser, this volume is un- 
deniably authoritative. But, more im- 
portant, it reflects the excitement of the 
contributors with what they are doing 
and communicates a great deal of that 
excitement to the reader. 

CB RADIO MOBILE HANDBOOK. 
By Jim Kyle. Horizons Publica- 

tions, Oklahoma City. 113 pages. $2.95 
By FCC definition at least, all class 

D CB stations are mobile -a fact that 
might make this book's title seem re- 
dundant. In practice, though, CBers 
tend to be more sedentary than mobile. 
This book is for the CBer who, for busi- 
ness or other reasons, is on the move 
with his rig, and it's meant to help him 
cope with some of the knotty problems 
of mobile reception and transmission. 

SERVICING ELECTRONIC OR- 
GANS. By Carl R. Pittman and Eu- 

gene J. Oliver. Howard Sams & The 
Bobbs- Merrill Co., New York & In- 
dianapolis. 191 pages. $4.95 

Unless what I've been seeing in 
friends' homes and small -town music 
stores is a mirage, the electronic organ 
is on the way to becoming a permanent 
fad. Someone stands to make a reason- 
able amount of money from servicing 
these gadgets, and it might as well be 
you. This book provides an excellent 
rundown on current organs and should 
arm you with enough information to 
contemplate a lucrative business. 

[Continued on page 113] 
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1/44.400,4 
The fine art of influencing people and 

fighting wars with nothing but words. 

By John Milder 

FOR A BRIEF TIME in the autumn of 1956 
Radio Free Hungary commanded attention 

everywhere and for most of us was the sole 
source of information on the Hungarian Revolu- 
tion. Those who didn't listen directly heard RFH 
broadcasts translated on local news programs. 

Toward the end, when Soviet tanks were 
rumbling in, RFH pricked the conscience of the 
free world by pleading for help while chronicling 
defeats. Everyone knew the West could not help 
the freedom -fighters but the pleas continued and, 
finally, as the station was going off the air it an- 
nounced that American troops were on the way. 
The statement couldn't be true but its pathetic 
false hope moved Western listeners deeply. 

What the listeners never realized was that 
Radio Free Hungary had been off the air several 
days before its supposedly final transmission. The 
moving pleas and that last announcement were 
products of Soviet propagandists. Broadcasting 
either from the recaptured station in Budapest or 
from a clandestine transmitter in the Soviet 
Union, their intent was to underline the feeling 
of futility in the West and to flaunt the fact that 
the United States would not aid the freedom - 
fighters. So skillful was the masquerade that 
Western intelligence agencies didn't realize for 
some time what had happened. 

The RFH episode fits the cloak- and -dagger 
image most of us apply to the word propaganda. 
In one form or another, deception seems to be the 
main ingredient and to tag any statement as 
propaganda is to intimate that it's a lie. But is it? 
To think so is to underestimate the range and 
aims of propaganda activities around the world, 
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particularly on radio. Over the past 30 
years radio has become the most impor- 
tant and most extensively used medium 
for propaganda. 

No matter what form it takes, propa- 
ganda is an attempt to make some one 
else think the way you want him to. 
This goes for waging war, selling soap- 
flakes or wooing young ladies. Often 
there is the further objective of making 
someone act the way you want him to. 
Obviously, we are all propagandists 
from birth. 

Our focus here is the propaganda 
traffic between nations -the struggle 
for the minds of men that we've heard 
so much about in 17 years of Cold War. 
On an average day you can tune in hun- 
dreds of undisguised propaganda broad- 
casts on a short -wave receiver. And all 
of them -ours and theirs -sound alike. 
Why? 

The answer is that the aims of propa- 
ganda remain the same. Dispirit and di- 
vide your enemies; keep yourself and 
your allies confident; woo the neutrals 
by championing both your cause and the 
inevitability of its victory. In any war, 
cold or hot, these aims do not change. 

The aims may be simple and logical. 
Achieving them is not. Both sides are 
willing to waste millions of words in the 
hope of making a few sink in. The waste 
is inevitable. Only during crises, when 
people are especially suggestible, can 
the propagandist hope for large returns 
from a few words. 

Radio propaganda falls into three 

May, 1963 

Ill-fated Hungarian Revolution is 
remembered graphically for 
scenes of vicious street fights and, 
later, Russian tanks. In this photo 
of October 28, 1956, when the 
freedom -fighters were succeeding, 
a Russian cannon is burning at 
left and another Red vehicle is 
afire in background. The scene is 
in Budapest. Less well known is 
radio propaganda war waged by 
the Russians, who identified 
themselves as Radio Free Hun- 
gary near the end of the revolt. 

broad categories: white, black and gray. 
By far the largest amount of time and 
money in both Fast and West goes for 
white propaganda. In this category fall 
the daily standbys like the Voice of 
America, Radio Moscow, Radio Peking 
and scores of others. There is no open 
deception and no big, black lies. The pri- 
mary aim is to hold an audience. Iron 
Curtain stations do more news- inter- 
preting and preaching than do our sta- 
tions, whose tack is to build a reputation 
for credibility with an eye toward the 
time when that reputation may be of 
use. On both sides repetition is impor- 
tant, as is the mere fact of being at the 
same place on the dial day after day. 
The objective is just to remind an audi- 
ence that you're still in business. 

On the surface, white broadcasts may 
seem unimaginative, but one of the big- 
gest propaganda successes of all time 
was achieved by the British Broadcast- 
ing Company in World War II through 
decidedly white efforts. At the begin- 
ning of the war BBC broadcasts to Ger- 
many catalogued Allied defeats with 
agonizing thoroughness. Incredible ef- 
fort was expended to reach the German 
people with news of their victories be- 
fore the German Propaganda Ministry 
could bring the glad tidings. This pain- 
fully built reputation for honesty paid 
off when the tide began to turn. Despite 
threats from the Gestapo, Germans 
went on listening to and believing the 
BBC. The resulting demoralization 
helped produce the Officers' Revolt 
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against Hitler and shortened the war 
several months. 

But white propaganda pays big only 
when things are going your way. In a 
fluid situation, such as the Cold War, the 
rule is small returns for large efforts. 

In black propaganda we move into a 
shadowy realm where deception is the 
keynote. The content of black propa- 
ganda broadcasts may be true or false, 
but the identity assumed by the broad- 
caster is false. And the objective is that 
of a confidence man: to make a quick 
killing and get out of town. The Radio 
Free Hungary episode is a perfect ex- 
ample. Gross lies usually are left to 
black operators. But why the frequent 
use of black stations to tell the truth? 
Simply because the truth often doesn't 
seem credible when it comes from an 
identified enemy. Obviously, Radio 
Moscow could not gloat over the fact 
that the Hungarians needed our help 
and weren't getting it. This would 
just have intensified the outrage felt 
toward the U.S.S.R. But RFH could and 
did rub it in. 

The large number of brush -fire wars 
and uprisings in areas like the Middle 
East have given black stations plenty of 
opportunities to sow confusion. Main- 
taining at least a dozen powerful clan- 
destine transmitters, the Soviet Union 
has been extremely active. During the 
Suez crisis Soviet broadcasters posed as 
Arabs, filling the air with far more 
flagrant anti -Israeli propaganda than 
the Arabs themselves. 

In any uprising where communism 
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First men to cash in big 
on radio propaganda face 
each other in early- 1930's 
shot in Berlin. Speaking 
is Paul Joseph Goebbels, 
Minister of Propaganda. 
In center of front row 
(arrow) is Adolph Hitler. 
Most of the infamous Nazi 
gang is in attendance. 
To the right of Hitler sit 
Hermann Goering, Rudolph 
Hess, Gen. Werner von 
Blomberg. Wilhelm Frick, 
Dr. Hjalmar H. G. Schact 
(an economist). Beyond the 
microphone are Walther 
Funk. Heinrich Himmler 
and Joachim von Ribben- 
trop. To Hitler's left is Dr. 
Robert Ley. labor-front 
leader, and behind him is 
turncoat Franz von Papen. 

has a stake, Soviet transmitters go on 
the air as the voice of the "free" citizens. 
Since the life span of any counterfeit 
station is short, it doesn't particularly 
matter that intelligence agencies can 
quickly identify the real source of a 
broadcast. 

Gray propaganda is used sparingly. 
In these broadcasts the identity of the 
source is simply not given at all. The oc- 
casion almost always is a crisis on which 
the propagandist hopes to capitalize. 
Usually the objective is quick action 
from the target audience rather than a 
verbal victory. Gray opportunities usu- 
ally come only in wartime, though anti - 
Castro activity in Latin America has 
proved an exception. Gray broadcasts 
have been heard in the Caribbean, and 
there also have been a few black ones. 

Radio propaganda first became an ef- 
fective tool of war in the 1930's when 
Adolph Hitler and the Nazi Propaganda 
Minister, Joseph Goebbels, used it to 
soften up countries like Czechoslovakia 
and France prior to invasion. Third 
Reich propaganda branched off into sev- 
eral hybrid types but most of it would 
have to be classified as white. The sof- 
tening-up material was the simplest 
kind of divide -and -conquer propaganda, 
but it was undeniably effective. Known 
points of friction in the target country 
were exploited day after day until the 
citizenry broke up into distrustful and 
antagonistic groups. France was a 
classic example, and the country still 
has not recovered from the barrage. 

Detested though his memory may be, 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


California -born Tokyo Rose, 
a UCLA grad, plied Pacific 
troops with music and talk. 
She did 11 years in prison 
after a treason conviction. 

Germany's chief propagandist for 
far -from -home Allied troops was 
Mildred Gillars, known as Axis 
Sally. After World War Il she 
was convicted on treason charge. 

Hitler undoubtedly was the first world 
leader to recognize the true value of 
radio in leading a nation and conducting 
a war. Franklin D. Roosevelt's Fireside 
Chats assuredly were effective but the 
goals were not on the scale of Hitler's 
maniacal dreams. Television developed 
early in Germany largely because Der 
Fuehrer saw its possibilities and as far 
back as the middle Thirties appeared 
every week on a regular TV program. 

The Nazi radio secret, at home and 
abroad, wasn't concerned with clandes- 
tine stations or stretching the truth, 
though broadcasts did shade the news 
and report only chosen facts. Hitler and 
Goebbels didn't care whether a state- 
ment was true or false -only whether 
it helped the party. Once an idea -true 
or false -was formulated, it was re- 
peated over and over and over until 
doubting listeners either began to be- 
lieve it or simply gave up resisting from 

Marlene Dietrich and a throaty 
rendition of Lili Marlene was our 
secret weapon against Axis 
troops. Miss Dietrich is shown 
in uniform in London, late 1944. 

sheer mental exhaustion. 
For most Americans, real conscious- 

ness of radio propaganda (FDR had 
just been "chatting" with us) did not 
come until after Pearl Harbor, when 
our troops were exposed to Tokyo Rose 
and Axis Sally. These velvet -voiced 
propagandists had the classic objective 
of making the soldier feel abandoned 
and far from home. Though they usu- 
ally were laughed off by GI's, most men 
who once huddled in foxholes will tell 
you there were times when they began 
to wonder and they didn't laugh. 

Much has been written about Rose, 
Sally and Lord Haw -Haw but little is 
said about operatives on our side. Ac- 
tually, we had an abundance of broad- 
casters who had lived in Germany and 
Japan before the war and knew their 
target audiences thoroughly. 

For the German soldier at the front, 
our most effective propagandist was 

Most effective among our 
propagandists in World 
War II was Navy Captain 
Ellis M. Zacharias. who 
had been on duty in Japan 
before the war and then 
was skipper of the USS 
Salt Lake City at Pearl 
Harbor in 1941. In 1945 
he made many broadcasts 
to the peace faction in 
Japan, helped the sudden 
collapse of the enemy and 
made bloodless occupation 
of the country possible. 
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Marlene Dietrich, whose throaty ren- 
dition of Lili Marlene was worth a thou- 
sand harangues. But for free -wheeling, 
inventive broadcasting none could top 
an anything- but -typical army sergeant 
named Benno Frank. 

Frank once had been director of a 
German theater, a professor of German 
literature at an American university 
and, as a child, a resident in the house- 
hold of a German general. He drew on 
all of it in preparing broadcasts to Ger- 
man soldiers over much of the war. His 
radio character was Captain Angers, 
supposedly a German officer who had 
come over to our side. Although his di- 
rect, personal appeals were consistently 
effective, his big moment came when his 
team was sent to the German fortress 
at Lorient. 

Lorient was a complex of concrete 
and steel built in Brittany as a refueling 
station for German submarines. So 
formidable was it that the Allies by- 
passed the fortress after breakthrough. 
Inside were 28,000 Germans, well armed 
and supplied, living in modern barracks 
and apartments under 30 feet of con- 
crete. All that Benno Frank and his 
nine -man team had to do was get them 
to surrender. 

Most United States white 
propaganda efforts during 
the Cold War have been 
carried on by the Voice 
of America, which spans 
the world with a network 
of main, relay stations 
and programs in dozens 
of different languages. In 
this photo of January 22. 
1948, a VOA team makes 
one of country's first big 
propaganda pushes, broad- 
casting to Russian people 
the contents of several 
secret treaties between 
Russia, Germany. Trans- 
mission later was trans- 
lated to 23 other tongues. 

86 

Before Allied forces could threaten a 
direct attack months later, the Frank 
operatives had taken some 2,000 pris- 
oners by subjecting the fortress to the 
only radio siege in the history of war- 
fare. When the first handful of prisoners 
came out, asking to see Captain Angers, 
they were milked for information about 
those still inside. Appeals then were 
aimed, with deadly humor, at indi- 
viduals: the former engineer of a crack 
express train who now drove a tiny lo- 
comotive along two miles of track, an 
officer and his French mistress, a private 
who was Hitler's greatest fan. Finally, 
Benno Frank came up with the most in- 
spired of all appeals: "Come on over, 
and if you don't like it here after a 
30 -hour free trial you can go back! On 
my honor! Ask for Captain Angers." 
The results were phenomenal, and the 
fact that one soldier was allowed to go 
back brought a new flood of deserters. 

For split -second action in a war of 
words, top honors must go to an uniden- 
tified Russian who took to the air as 
Ivan the Terrible. Ivan made a fine 
art of the technique of sliding in. 
When German propagandists paused 
for breath, Ivan jumped in with a sar- 
castic retort. The best -known example 
came when the Germans started shout- 
ing about a new secret weapon that 
would "shortly bring the war to a close." 
Ivan cut in with: "They've discovered 
the white flag!" Nazi broadcasts on the 
Eastern front were never quite the same 
after Ivan arrived. 

[Continued on page 108] 
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Steltn°4464 under the sea 
By George Kai -Nang 

New instruments are giving us an exciting view of Inner Space. 

ONE 
of the world's oldest sciences, oceanography, suddenly looks as young as 

tomorrow, thanks to the infusion of a large dose of electronic equipment. That 
the study of inner space is important cannot be doubted, for oceans occupy 71 per 
cent of the earth's surface and contain limitless quantities of food, fiber and min- 

,,, erais. Yet we know less about what lies under the sea than about outer space or the 
moon. 

New instruments now are giving us millions of hitherto unknown facts about 
materials of the sea floor, and about marine plants and animals. 

One interesting new undersea electronic gadget is a materials analyzer that does 
its job right on the ocean floor, which is strewn here and there with fist -size nod- 
ules of manganese, cobalt and other rich metals. The nodules represent a lucra- 
tive natural resource if we could be sure where they are. The analyzer, built by 
Well Surveys, Inc., Dallas, can give us this information. Sitting on the bottom, it 
subjects surrounding materials to fast neutron bombardment. The materials react 
by producing radioisotopes whose radiations, between bombardments, are de- 
tected by a scintillation counter. The data, indicating what material has been bom- 
barded, are sent to the surface via cable. 

Getting such information topside is a problem in deep water. Newest devel- 
opment is underwater telemetry, which uses sound waves to carry information. 
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Sound travels through water better 
than through air and can be modulated 
like a radio wave. Sent out by a power- 
ful transducer, it can be picked up and 
demodulated at a distance of several 
miles by sensitive new hydrophones. 

Using sound under the sea is an old 
art, of course. Sonar has been pick- 
ing up direct sound waves and echoes 
for years, detecting submarines and 
ships, mapping the ocean bottom and 
spying on marine life. The new sound 
transmission systems, however, carry 
full voice intelligence. They're used by 
the Navy for sub-to -sub and sub -to -ship 
messages, and a plan for using sonar - 
radio buoys would couple underseas 
craft with stations thousand of miles 
away. A message would flow from sub- 
marine to buoy via sound. There it 
would be converted to a radio signal by 
the unmanned buoy and relayed to a 
ship or shore station. 

A dramatic use of undersea sound is 
the Navy's experiments with noise in 
anti -submarine warfare. According to 
one theory, massive sound patterns 
could be set up permanently under the 
surface by big transducers. When an 
enemy submarine interfered with the 
sound pattern it could be detected im- 
mediately and the information trans- 

College students with a lake -bed profile made 
with ultrasound equipment at a Canadian lake. 

mitted to ship or shore by a buoy. Our 
lead photograph shows such a giant un- 
derwater noisemaker produced by 
General Dynamics. 

The ocean is full of strange creatures 
and noises. Underwater TV cameras, 
hooked by cable to topside monitors, 
are the standard tool of visual research. 
One camera off the Çalifornia coast 
turned up some sort of sea serpent that 
still has not been identified. More 
prosaic critters are watched by a camera 

The University of Miami maintains hydrophones and TV camera (left) 65 feet underwater at Bimini to 
study marine life, record and analyze marine sounds. Fish (right) appeared on topside TV screen. 
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maintained 65 feet down at Bimini 
Island by the University of Miami's In- 
stitute of Marine Science. The U. of M. 
project also includes hydrophones at 
many depths. These pick up all the 
noises in the area, which are recorded 
for analysis and study. The sea offers 
many unidentified sounds that confuse 
Navy sonarmen. The Bimini team is 
taking away some of the mystery by 
identifying unexplained cheeps, chirps 
and grunts. 

The immense reserves of petroleum 
lying under the sea are, for the most 
part, untapped. The main troubles are 
in finding it and getting it out. Much 
hope is held for new electronic equip- 
ment for both jobs, now being designed. 

Probably the most intensive use of 
electronic gear has been in mapping 
and charting. Ship after ship has put 
to sea to sound the depths, most using 
sonar. The Woods Hole Oceanographic 
Institute built a piece of equipment that 
picks up the sonar pings bouncing off 
the sea floor and records them on elec- 
trosensitive paper in broad tonal grada- 
tions. The result is a detailed marine 
topographic map. In one ambitious 
charting project, 3 million square miles 
of the Northern Pacific was surveyed 
by two ships which traveled a series of 

Low -frequency, disc -type hydroptione by General 
Dynamics. Unit is only 4 inches in diameter. 

north -south lines spaced ten miles apart. 
The craft stayed exactly on course by 
using Loran -C radio navigation. 

Just as important as charting the 
ocean floor is the study of the water 
itself, tides and currents. By its tem- 
perature and movement, the ocean 
greatly influences our weather. Many 
special deep- diving instruments have 
been produced. A typical one is a 
bathythermometer designed by the 
Scripps Institution of Oceanography. 
This bomb -shaped device sends up data 
on the temperature of the water it is 
traveling through and, at the same time, 
gives data on its depth. 

Soon we may know as much about 
inner space as about outer space. _1t_ 

Bathythermometer at the Scripps Institution of Oceanography looks like a bomb but is designed to 
measure ocean current temperatures, which affect our weather: the device also indicates its depth. 
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HOTTEST 
HOLE 
this side of 

HELL 
By Robert Hertzberg, W2DJJ 

If it ever comes, the command to fire our nuclear missiles will 
be transmitted from a labyrinthine cave deep in Nebraska's earth. 

IF YOU are used to being around 
Army posts and Air Force bases, 

Offutt AFB outside Omaha looks pretty 
much like any other field. The Head- 
quarters building is a prosaic- enough 
three -story structure of buff brick. But 
when you start walking down ramps 
toward the basement you realize you're 
going to find more than the furnace 
room and some supply closets. 

Offutt is the headquarters of the Stra- 
tegic Air Command -the Air Force 
branch in charge of carrying out a mis- 
sile- and -plane nuclear attack, if it ever 
comes to pass. Deep in the Nebraska 
earth under the Offutt Headquarters 
building is a labyrinthine man -made 
cave holding SAC's Command Post. 
From the War Room in that cave would 
come the order to launch the attack. It 
would be the second strike of World 
War III. The first would have been made 
by the enemy. 

No one makes a secret of the cave's 
location and members of the press en- 
counter a minimum of red tape in ob- 
taining clearance to visit the vital 
communications hole. On a recent visit, 
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I was met in the Headquarters building 
by the base's public relations officer, 
picked up an ID badge (giving my 
Army Reserve card as security) and 
went on a tour. The PRO and I started 
walking down ramps through a concrete 
passage that made a big spiral. We 
walked and we walked and we walked. 
At every turn was an air policeman with 
a .38 at his side, and between AP's our 
progress was watched by closed- circuit 
TV cameras. Finally, at the end of the 
last ramp we came to a plain -looking 
door that brought us into an extraordi- 
nary chamber -SAC's War Room. 

The War Room is the most vital of all 
the vital spots in the many -pocketed 
cave. Along one two -story -high wall 
is a status board that, at a glance, 
indicates the activities and state of 
readiness of every SAC base. From a 
glassed -in balcony the SAC com- 
mander -in -chief (currently Gen. 
Thomas S. Power) and his staff view 
the data on display and make their de- 
cisions in war or peace. 

Underneath the balcony are several 
small communications cubicles, segre- 
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Single- sideband communications room in the SAC 
cave controls world -wide SSB net. Pins on the 
polar map on back wall indicate stations in net. 

gated largely because of the noise fac- 
tor. In one are banks of computers, 
another has communications consoles 
and a third is the telephone room. In 
the last is found SAC's famous Red Tel- 
ephone. By picking up its handset, the 
CIC is put in instantaneous touch with 
every SAC base in the world. But he 
would pick it up for only one purpose- 
to issue an order to attack, using an 
elaborate code that is changed daily and 
always kept under lock. Less publi- 
cized, but even more important, is a gold 

w telephone. Over it would come the 
order from the President telling the CIC 
to pick up the red one. 

The War Room is lit up like a TV 
studio, and understandably so, for a 
closed- circuit color television system 
picks up images of the status board and 
sends them along to every important 
room in SAC's Nebraska hell -hole. 

Separate compartments outside the 
140 -by -30 -foot War Room house other 
Command Post activties. There are 
administration offices, sleeping quarters 
for men on standby duty, dining facili- 
ties, an emergency power room and 

May, 1963 

t'rA 

4111164Aftwait:. 
_ - _ _ .-; --,, -----_-:,.. 

1I2105 MN SGu :` 
50, 

-Ws 

In the big War Room a TV camera focuses on the 
briefing officer (left) while an airman posts data. 
The huge status board shows all SAC's activities. 

In late '62 President Kennedy and Vice -President 
Johnson toured cave, saw command phone console. 
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SAC's fantastic Nebraska antenna farm is major 
factor in making communications system reliable. 

other special cave pockets. One room is 
jammed with Teletype machines which 
carry orders and routine messages to 
and from the other SAC bases scattered 
around the globe. 

Yet another underground compart- 
ment is occupied by single- sideband 
radio equipment. SAC has an exten- 
sive SSB net that encircles the earth 
like a spider web, and this is the control 
room for the whole setup. SAC has 
come to rely heavily on its SSB net for 
emergency communications, partly as a 
result of pressure from and demonstra- 
tions by Lt. Gen. Francis H. (Butch) 
Griswold, a long -time ham with the cur- 
rent call of K3RBA. Butch once was 
vice -commander of SAC, now com- 
mands The National War College. (See 
HIGH- FLYING HAM, Nov. '61 EI.) 

Having a special interest in SSB my- 
self, I spent a few minutes in the net 

control room. But you don't hear much. 
There are few contacts, and those are 
largely checks to make sure the equip- 
ment is still operating. One of the reg- 
ular transmissions, and an intriguing 
one, is to a big KC -135 jet plane that 
cruises around over the Mid -West 24 
hours a day. The ship's cargo is an elab- 
orate multi -channel radio station and 
seven Air Force men. It is SAC's Fly- 
ing Command Post, which would take 
control of the whole force if the cave 
caught one down the chimney. This 
may indicate to you that the guys who 
dug the hole could have been working 
in vain if their artificial Carlsbad is still 
vulnerable to attack. Well, the hell- 
hole is vulnerable, but so is everything 
else unless you want to dig down where 
the lava starts. A hydrogen bomb right 
on the button would put the cave out of 
business in a flash -literally. But it will 
withstand near -misses, and that's why it 
was dug. It's relatively safe from attack. 

While I was in the underground SSB 
room the men did run one check on the 
complete system. From one end of the 
earth to the other, code -named stations 
reported into and out of the net in rapid 
succession. The voices, carrying that 
slight metallic tone characteristic of 
sideband, were grim and business -like 
and the transmissions were limited to 
the absolute minimum of words. Ob- 
viously, in that room and all the other 
pockets of the cave, the men on duty 
were alert and ready for the call on the 
gold telephone -the one they hope will 
never come. 

Messages to and from posts all over the world Famous Red Telephone would carry commander's 
pour through crowded underground Teletype Room. order to all bases to launch a nuclear attack. 
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ThE 
HAM 
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BY ROSERT 
HERTZSERO 

WZDJJ 

THE END ... My 
serialized account 

about a friend who 
bought a complete 
sideband setup but 
had no ticket, then 
flunked but finally 
passed his exam 
comes to a halt with 
this chapter and a 
picture of the "wire- 
less" room he fixed 
up in his new house, 
bought mainly to 
hold his station. As 

the photo makes evident, he's a stickler 
for neatness. His name, by the way is, 
S. M. Weingast, now WA2WXT, Box 
57, Atlantic Beach, N. Y. He's the long- 
time head of the firm that makes the 
Precision -Paco line of instruments and 
kits. Okay, Sol, you're on your own. 

The Little Ham ... After carrying 
on an extended conversation with what 
I thought was a local YL about vari- 
ous aspects of SSB technique, I was 
staggered to learn that the reason 
WA2YJD's voice is high- pitched is a 
matter of years instead of sex. YJD 
turned out to be a chap less than 11 
years old who has held a General since 
3 months past 10, was a novice at 9 
years and 7 months. And he's on side - 
band! 

Another Voice . . . Mention in the 
January Shack of a TV announcer's 
voice emanating from WA6MSE in Cal- 
ifornia turned up another famous one. 
Bill Spence, K1OTT, asks, "How about 
K4LIB ?" This voice you're sure to rec- 
ognize on the air because it belongs to 
Arthur Godfrey. K4LIB trained as a 
Coast Guard sparks, got into broadcast- 
ing as an engineer and then wound up 
as an entertainer almost by accident. 
But you probably already know all that. 
The Redhead still wiggles a mean bug. 

Private List .. . Do you have pet 
peeves? I do, and I've been thinking of 
starting my own list of characters who 
won't be missed. Leading candidate is 
the guy who ignores the fact that a CQ 
is aimed in a specific direction or at a 
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city, state or country and answers it 
just for the sake of a cheap QSO, al- 
though he's way off somewhere else, or 
across the street. In second position 
goes the thoughtless stoop who inter- 
rupts a phone patch between an over- 
seas serviceman and his family by yell- 
ing, "Break, break," and then giving a 
signal report nobody wanted in the first 
place. Next to him goes the CW oper- 
ator who acknowledges a transmission 
with a string of R's and then asks for a 
90 per cent repeat. 

Barefoot . . . There's been a lot . of 
joking about the meaning of "running a 
transmitter barefoot." The oldest yuk- 
yuk definition, of course, is that you are 
sending with your toes, and that's why 
your signal sounds the way it does. But 
I suspect a good many beginners in this 
game really are confused by the expres- 
sion. Its true meaning is that the trans- 
mitter is of relatively low power, up 
to about 150 watts, and that it is not 
driving 'a power amplifier putting out 
anywhere from 500 watts to a full kilo- 
watt, the legal limit. 

Curiously, many stations exhibit no 
difference in signal strength between 
barefoot and amplifier operation. This is 
particularly true in DX situations. All 
of which merely points up an old but 
often overlooked fact of radio life: 
short -wave communications depend. 
more on atmospheric and especially 
ionospheric conditions than on sheer 
power. There are times when a full gal- 
lon on sideband won't get you into the 
next state. And times when 5 watts puts 
you right into Europe. -- 
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The Strange Case 
of Radio 
WUMS IWUMS' 

9 RADIO O By C. M. Stanbury II 

We're Unknown Mysterious Station, he said. He wasn't kidding! 

WATT FOR WATT, Radio WUMS 
holds some kind of record for 

sprouting gray hair at the FCC and its 
predecessor, the Federal Radio Com- 
mission. In its 23 -year history, WUMS 
never had much power, but neither did 
it have a license. And the spot where 
it chose to operate was by no means ob- 
scure- right in the broadcast band. 

WUMS first hit the air on Nov. 16, 
1925. The call letters came -not from 
the FRS but from the fertile brain of 
its owner. He chose them for a reason, 
to stand for We're Unknown Mysteri- 
ous Station. As it turned out, WUMS 
was not as unknown as it was myster- 
ious. Scores of people heard the station 
on the air but for six years few knew 
its location. WUMS is a rarity in FCC 
annals because it was a true outlaw that 
went on and on and on. Its license 
couldn't be revoked because it had 
none. Its operator couldn't be tossed in 
the jug because no one of official stand- 
ing knew who he was. 

Builder, operator and protector of 
WUMS was one David F. Thomas. Now 
in his 50's, Thomas grew up and lived, 
boy and man, around the little (popu- 
lation now 831) river town of Proctor - 
ville, Ohio. The hamlet lies at the 
southern tip of the state, across the Ohio 
from Huntington, W. Va. Just why 
WUMS came into being is a little ob- 
scured by time but Thomas's own ex- 
planation probably is close: "I sure 
liked to broadcast." 

Thomas was 16 when his voice started 
to fill the ether around Proctorville. 
Just talking must have become a bit of 
a bore, however, and then WUMS went 
mobile. Thomas carried the transmit- 
ter to neighboring towns and began 
broadcasting from churches, schools 
and theaters. These one -night broad- 
casts featured local talent and probably 
were heard by a few dozen people. 
Thomas was running only half a watt of 
power at that time and he might not 
have been breaking the law, since only 

Outlaw station once operated 
on the ferry Paul F. Thomas, 
which plied the Ohio River. 
Home port of the ferry was 
Huntington, W. Va. Picture 
is from old -time post card. 
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interstate transmissions were regulated 
and it's questionable whether WUMS 
could span the Ohio River. 

Thomas and his father operated sev- 
eral ferries out of Huntington, so the 
boy boosted the power of WUMS and 
was able to get a special FRC permit 
to operate as an emergency service, 
mainly at flood -time. 

"During floods," says Thomas, "we 
ran up and down the river and farmers 
brought food and milk and mail to the 
landings. They had broadcast radios 
and could tune in the station to get de- 
tails about the next trip." The station 
then was semi -legal, although on the 
wrong frequency. 

Thomas was a high school student 
when he hatched up WUMS. Later he 
studied theology but flunked out of 
school and still later listed himself as 
an "engineer." As the WUMS business 
makes obvious, Dave Thomas likes to do 
big things and attract attention. He's 
always considered himself quite a 
thinker and theologian. Fifteen years 
ago he wrote and paid for the publica- 
tion of a book called Mytheology (pro- 
nounced my theology) . The tome is 
notable for its misspelled words, its ob- 
scure currents of thought and its wild 
Thomas -made words. Among other 
things, it deals with religion, the real 
truth, brainwaves and "metaphysico- 
theologicocosmonicology." A quote: 

"Every man who is acquainted with 
the exact discoveries of the physiologi- 

Book authored by the WUMS operator is strange 
mixture of religion, opinions, obscure chatter. 

cal psychology, understands that they 
leave the question of immortality where 
they found it- unanswered still." 

The paragraph may be lifted out of 
context but the lines above and below 
it only confuse the picture further. 

Thomas has always taken a special 
pride in WUMS, his own little outlaw 
monster. As late as 1959 he was able 
to obtain Ohio license plates carrying 
the station's call letters (see photo) . He 
claims he was issued the only car li- 

[Continued on page 103] 

David F. Thomas- theologian, author, thinker. 
engineer ... and a pain in the neck to the FCC. 

An un-QSL card from WUMS. Thanks, it said, but 
It could not verify for one of several reasons. 
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KIT 

E1 
REPORT 2 VaaieurTaaa'd 

HE 100 -milliwatt walkie- talkies fall 
into two categories: those designed 

to operate on both the Citizens Band 
and the 27 -mc License -Free Band, and 
those for License -Free operation only. 
The two bands overlap but are not the 
same. Any 100 -mw rig can get on the 
License -Free Band if it has a Part 15 
Certificate of Compliance. But to oper- 
ate in the CB service, it also must have 
FCC form 452 -C, certifying that it ad- 
heres to the .005 per cent tolerance of 
Part 19, and the operator must have a 
CB license. There is a further division 
in that the more expensive walkie- 
talkies usually have a full circuit of 
about nine transistors, while low -cost 

units, intended pri- 
marily for License - 
Free operation may 
have as few as three 
transistors. EI here 
reports on one 
walkie- talkie kit of 
each type. 

EICO 740 

The dual -band 
EICO Model 740 has 
two features n o t 
found in most 
walkie- talkies: a re- 
flexed final IF ampli- 
fier /audio stage and 
a rechargeable nick- 

el- cadmium battery. The reflexed stage, 
besides providing extra gain, produces 
a background hiss which warns you that 
the unit is on, even when the volume is 
turned down. The leak -proof n -c cell 
can be rejuvenated by plugging in a 
small charger that comes with the 740. 
It holds a charge decently long, even 
if not used, and will accept more than 
100 charges. 

We built the kit ($54.95) in about five 
hours. The battery comes uncharged, 
so it's a good idea to assemble the 
charger first (30 minutes) and start the 
charging cycle. A full charge takes 
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about 16 hours, but you can get an hour 
of operation after four or five hours of 
charging. 

The construction manual is well or- 
ganized and a pictorial for each page 
makes it unnecessary to keep turning 
back and forth. Take special care when 
mounting the battery so its metal -strap 
leads are not bent too often. 

The IF, RF and oscillator coils are 
prealigned and require only a touch -up. 
Alignment instructions are detailed and 
easy to follow. Only test instrument re- 
quired is a VOM. If you have a field - 
strength meter, so much the better. The 
final RF amplifier can be adjusted to 
give you an input power as high as 220 
mw, which is fine for CB, where any- 
thing up to 5 watts is legal. But for 
license -free operation, final input must 
be held to 100 mw. 

We checked a pair of 740's in an area 
of tall buildings and got a range of sev- 
eral blocks. Open -country range is up 
to three miles. Modulation and audio 
quality were good and there was no 
overmodulation, distortion, noise or RF 
splatter. The crystal- controlled super - 
het receiver has excellent sensitivity. 

The crystals supplied with the 740 
are subminiature and not readily avail- 
able at parts distributors. Therefore, if 
you plan to operate on a channel other 
than 16, for which crystals are supplied, 
order extras from the dealer when you 
buy the kit. A word of caution: be 

Inside view of the EICO. Nickel -cadmium bat- 
tery fits underneath the printed -circuit board. 

Electronics Illustrated 
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sure to install the crystals in the cor- 
rect sockets or you'll be transmitting 
and receiving out of Citizens Band 
limits. 

Spacephone S2100 

The Spacephone Model S2100 obvi- 
ously is intended for license -free opera- 
tion by youngsters who have become 
interested in electronics. With a circuit 
of only three transistors, the S2100 is 

a tightly packaged (21 inches wide by 
5 inches high) transmitter, audio am- 
plifier, modulator and superregenera- 
tive receiver. The small size does not 
mean it is a toy, however, nor does the 
low price. The unit came on the market 
at $21.95 but is now being reduced in 
price to $9.95 to make it competitive 
with other walkie- talkies of similar de- 
sign. 

We built this truly pocket -size trans- 
ceiver in about two hours. Unlike 
other kits that have large construction 
manuals and many pictorial diagrams, 
the Spacephone's manual consists of an 
eight -page booklet and two large fold- 
out pictorial sheets. Forty -four steps 
and it's done. 

But the compactness of the printed - 
circuit board causes problems in mount- 
ing and soldering components. It is 
unfortunate that construction does re- 
quire so much skill and care because 
this consideration makes the kit mad- 
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visable for those it is designed and 
priced for -the young beginners. The 
S2100 cannot be recommended for any- 
one who has not had previous experi- 
ence building kits and, in particular, kits 
with printed circuit boards. 

No space has been wasted between 
components on the top of the printed - 
circuit board. When soldering compo- 
nents, be careful of excessive solder 
which could cause shorts between strips 
of the etched foil. Watch the heat too 
when installing the transistors. Their 
leads are joined directly to the board. 

Since the receiver is a superregen, 
alignment is not a problem. The re- 
generation level is set by adjusting a 
small pot for loudest hiss. The antenna 
coil is pretuned. Power is furnished by 
a 9 -volt transistor -radio battery. 

We measured 83 -mw input power. 
Modulation quality is good, there was 
no RF splatter and we could not detect 
distortion. Audio quality was good. We 
had no difficulty in distinguishing who 
was talking when we made our tests. 
The three -inch speaker doubles as a 
microphone. However, the "half mile" 
range claimed is stretching a point. In- 
telligible conversation could be carried 
on up to a few hundred feet but it is 
doubtful that even a straight shot over 
water would give you a half -mile range. 

Since the receiver is a superregen, 
tuning is somewhat broad and you may 
hear stations on adjacent channels. 

V 

Some parts cover eyelets yet to be soldered on 
the Spacephone's compact printed-circuit board. 
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SIDEBAND 
CB NOTES 

ELSEWHERE in this issue is an article on a privately -built single -sideband 
transceiver which was first to get into operation on the Citizens Band. But 

many manufacturers are busy designing SSB CB sets for the market (Heath, Cadre, 
Sonar, Webster and Olson are among them) . And a few pieces of sideband gear al- 
ready have been introduced. First complete transceiver to bow is a double -side- 
band job by Regency Electronics (see photo above) . We usually think of side - 
band, double or single, as having a suppressed carrier. But the Regency product, 
priced at $250, puts out a reduced- carrier signal. Rather than being completely 
suppressed, the carrier in this case goes along with the sidebands, but in a much - 
weakened form. The idea, evidently, is to make the rig more compatible with 
existing AM equipment. The vestigial carrier would permit the local oscillator in 
a normal receiver to lock in on the signal. 

The Regency DSB transceiver has 23- channel crystal control, a four -way meter 
(S reading, power, final plate voltage and current), fmal plate tuning and fre- 

quency- adjusting delta tuning. The company hasn't revealed its DSB circuit but 
our schematic shows how a reduced -carrier signal could be achieved. A low -level 

RF carrier is introduced to the grids of a 
ANT 

balanced modulator (which replaces the 

R 

FROM 

F CARRIER applied to the screens in push -pull, 
CRYSTAL os causing the tubes to unbalance in step 

with voice frequencies. Thus, at the out- 
put, only the modulated RF -the two 

B+ 
sidebands -will be present. Note resis- 
tor R in the plate lead of one tube. It un- 
balances the stage just enough to let a 
vestige of carrier through. Increasing its 
value would unbalance the modulator 
until a normal AM signal appeared at 
the output. Eliminating it would pro - 

carrier that is reduced or suppressed (see text). duce truly balanced modulation and a 

PARALLEL 
RF amplifier of a conventional rig) . The 
carrier is applied in push -pull. Since 
output is in parallel, the carrier bucks 

PUSH- P"" itself out through cancellation. Audio is 

AUDIO 

Balanced modulator can produce a DSB signal with 
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suppressed carrier. Regency claims the 
system quadruples effective power. 

General Radiotelephone has taken an 
add -on approach to sideband, the phi- 
losophy apparently being not to obsolete 
conventional equipment but to update it 
with adaptors. First out is a single -side- 
band adaptor for the receiver section 
(see photo) . The unit, designed specifi- 

cally for General's MC line of trans- 
ceivers, is being marketed as an experi- 
mental circuit. The company has said it 
is not intended for commercial applica- 
tions. The adaptor uses one tiny Nuvis- 
tor tube and can be mounted right on 
the chassis. It is priced at $19.95, plus 
installation charges. 

The adaptor provides the missing car- 
rier for an SSB signal, just as a BFO 
does in a ham receiver. An incoming 
sideband signal mixes with the adaptor 
signal to produce audio. The schematic 
(above) reveals a crystal- controlled os- 
cillator whose output (taken from the 
6CW4 tube's cathode) is fed in at the 
output of the last IF stage; it and the 
sideband heterodyne in the detector. 

The adaptor's frequency is 452.1 kc, 
matching the nominal IF frequency of 
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General Radiotelephone's SSB adaptor (left) uses 
one tiny Nuvistor tube. The circuit (above) is 
oscillator that injects carrier in the detector. 

the MC line. The frequency is unusual 
in that most IF frequencies in compar- 
able CB equipment are 455 kc. In op- 
eration, the adaptor frequency remains 
the same. The transceiver's manual 
tuning knob is used to change the in- 
coming IF signal to the right frequency 
with respect to the adaptor frequency. 
Manual tuning must be used because 
receive crystals wouldn't be accurate 
enough. 

Assume a sideband representing 400 - 
cycle audio is fed to the mixer stage, 
causing it to produce an IF frequency 
of 452.5 kc (452.1 plus .4 kc) . The 452.1 
kc signal injected by the adaptor will 
beat with the 452.5 -kc IF signal and the 
result will be 400 -cycle audio (452.5 
minus 452.1 kc) . Spacing between the 
adaptor frequency and the IF must be 
exact. This adjustment is made with the 
manual tuning knob, as mentioned 
earlier. 

Refinements not shown in the sche- 
matic include an RF gain control to re- 
duce receiver sensitivity on strong SSB 
signals. Sideband energy could over - 
modulate the adaptor signal and cause 

[Continued on page 106] 
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SWL -DX NOTES 

BV C. M. STANBURV 11 

THE CUBAN AFFAIR ... Most sur- 
prising event of 1962 for broadcast - 

band DXers happened the night they 
found some favorite targets broadcast- 
ing in Spanish. This was during the 
Cuban crisis, when the government took 
over nine BCB outlets, eight of them 
in the U.S., to get its message to the 
Cuban people. 

The Voice of America programs car- 
ried by the stations, ranging as far from 
Castro's island as WCKY, Cincinnati, 
and KAAY, Little Rock, were on every 
night from 1900 to 
0600 EST. It lasted 
some three weeks. 
Then two VOA 
transmitters took 
over, also operat- 
ing on the broad- 
cast band. There 
was a bit of irony 
when it came to 
WMIE, Miami. 
The station, one 
of the most im- 
portant because of 
its nearness to Cuba, carries some reg- 
ular programs that are violently op- 
posed to federal policies. One is Space 
Station, which mixes flying saucer flaps 
with plugs for the John Birch Society. 
A daily WMIE presentation is Billy 
James Hargis's Christian Crusade, 
which is not even in sight of the New 
Frontier. The irony in this case is a 
healthy one showing a certain amount 
of editorial freedom and broadness of 
viewpoint at WMIE. 

DXers would rather cling to that theory 
than drop a rare country from their logs, 
but consider some more evidence: while 
using 1160 kc, RA came in strong at 
Miami, cutting right through Cuban 
jammers (noise type) plus CMDX at 
Bayamo, CMBQ at Havana and an un- 
identified Cadena Musical Nacional re- 
lay, all operating within a couple of kc 
of 1160. The Cubans were 200 to 300 
miles away, Swan Island 600 miles. RA 
was not operating from there. But 
neither was it in the Miami area be- 

cause it didn't 
completely domi- 
nate the channel 
in southern Flor- 
ida. So where is R. 
Americas? Specu- 
lation has it 
aboard ship, on 
Cay Sal (Baha- 
mas) , Navassa 
Island and so on. 
We frankly don't 
know, but we see 
no reason why its 

location should be kept secret at this 
late date. 

For those who haven't yet made this 
catch, the BCB frequency has now 
moved up 5 kc to 1165 and RA also uses 
11800 during the day, 6000 at night. 

Notes ... If you go in for the fraud 
finder in this issue and don't find R. 
Tirana at 9475 kc, try (in order) 11945, 
15040, 15095 ... Unless plans go awry, 
two new Latin American countries soon 
will be represented on SWBC bands, 
both via stations owned by Trans World 
Radio, a religious organization. Con- 
struction is getting started on two 
250 -KW transmitters on the island of 
Curacao in the Netherlands Antilles. At 
the same time TWR has an application 
before the FCC for a Puerto Rican out- 
let ... Good QSLer YNOL, Managua, 
Nicaragua, has moved up 3 kc to 828. 

[Continued on page 108] 

The Mystery ... Only station outside 
the U.S. to carry the Spanish -language 
programs was mystery -shrouded Radio 
Americas (see QSL card) . The mystery 
has to do with RA's location. Where is 
it? Elsewhere in this issue, a piece on a 
short -wave fraud finder indicates RA is 
not on Swan Island, as was thought at 
one time (and seemingly as indicated by 
the station's QSL card) . A good many 
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HI -FI RECORD GUIDE 
_ iv- 

TWO American college groups, the 
Eastman Philharmonia and the 

University of Michigan Band, toured 
Europe with success and now are seeing 
their triumphant performances released 
on records. Led by Howard Hanson, the 
orchestra of Eastman School of Music 
students plays short concert pieces on 
Musical Diplomats U.S.A. The orches- 

f{i UC S A. 

V 

r, 
CpMMCMORAT.IVE.REGORDING 
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00004114 TOUR 
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11111.11. AMO HUS 

tra's technical proficiency and interpre- 
tive expressiveness explain vividly the 
enthusiasm of foreign audiences, while 
the recording's broad range makes it 
easy to understand why its zestful Stars 
and Stripes Forever excited the Rus- 
sians into demanding encores. 

Unlike the Eastman students, the 
Michigan band members do not study 
music professionally. But they never- 
theless play with skill and vitality, and 
they generate á sonorous tone. Con- 
ducted by William D. Revelli, they have 
recorded a group of miniature master- 
pieces by march king John Philip Sousa 
on a disc aptly called Hail, Sousa! 

One of the most fascinating records 
in the catalog of Folk Music is The Un- 
fortunate Rake, named after an old Irish 
song. It shows the evolution through the 
ages, with changes in words and melody, 
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of that ditty through 20 incarnations, 
including a relatively recent one as The 
Streets of Laredo. Since each song is 
performed by a different singer, the rec- 
ord also offers a vast amount of variety 
and a cross -section of folk -singing 
styles. 

About ten years ago, Antal Dorati and 
the Minneapolis Symphony Orchestra 
recorded a scintillating performance of 
the complete score of Tchaikovsky's 
The Nutcracker Ballet. Now, with the 
London Symphony Orchestra, Dorati 
does it again, this time with a bit more 
interpretive warmth and modern sound 
that is particularly brilliant in stereo. 

The harpsichord is often recorded big- 
ger than life but in Music for the Harpsi- 
chord and Virginal, its ingratiating tone 
is conveyed with more pleasing, unos- 
tentatious naturalness. The featured 
piece is Dietrich Buxtehude's La Cap - 
ricciosa, a tremendous composition in 
the form of a Theme and Thirty -one 
Variations. Recorded for the first time, 
this unfamiliar masterpiece is played 
with unerring style and sensitivity by 
Stewart Robb, who also performs a 
group of charming works on the vir- 
ginal, the harpsichord of Elizabethan 
and Jacobean England. 

The sonic balance of piano and or- 
chestra has rarely been captured with 
the finesse achieved in the recording of 
two Mozart Concertos by Artur Rubin- 
stein and an orchestra conducted by Al- 
fred Wallenstein. The performances are 
lyrical and virile and the sparkling in- 
terplay of the instruments is delineated 
with astonishing clarity, yet with blend- 
ing that is integrated without a hint of 
cloudiness. 

Arnold Schoenberg's Pierrot Lunaire 
created a furore at its 1912 premiere 
with its modernistic treatment of voice 
and chamber ensemble. It still is a tough 
nut to crack but its eeriness and in- 
tensity are impressive. This new per - 

[Continued on page 110] 
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New non -electronic products 
for the electronic workshop. 

Three -blade hole -cutter is good for hardboard, 
wood, aluminum and especially plastic because 
it does not gum up. Settings from 11 /e to 21 /z ". 
Name: Z -Saw. Zoron, Inc., 612 W. Monroe, Chicago. 

`!(teer,, 
,itÌ1(10/., . 

Moisture damage and corrosion in all kinds of 
electrical gear are prevented by CRC aerosol 
spray (left). Product is available in several 
formulas from CRC, 116 Chestnut, Philadelphia. 
Stops Rust WD -40 (right in photo) is just what 
the name implies, a rust preventative. Rocket 
Chemical, 4674 Alvarado Canyon Rd., San Diego. 

Handi- Bender uses slots and pins to form basic Pridecralt's sturdy metal workbench legs sell for 
wire bends for tool- holders, mike brackets, test $8.50 a pair, come with workbench plans that 
instrument handles -or extremely neat wiring. the electronic hobbyist can alter to suit. Pollard 
$1. Ion-Cee Products, 1203 Ford Rd., Cleveland. Brothers, 5504 Northwest Highway, Chicago 30. 
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The Strange Case of Radio WUMS 

Continued from page 95 

censes in history to carry the call of an 
unlicensed station. He might be right. 

In 1931, after its location became 
known to DX circles, WUMS began get- 
ting reception reports. The idea of 
being heard in distant, parts seemed to 
cause Thomas to blow a safety valve. 
As he says today, speaking of himself 
in the third person: "We began to get 
DX crazy." 

The WUMS jack -of -all- trades 
dreamed up a QSL card and began 
verifying. Naturally, this QSL bureau 
was different. Each report was scruti- 
nized like a fingerprint at a murder 
scene. If everything was not exactly up 
to snuff the DXer got what amounted 
to an un -QSL card, which said the re- 
port could not be verified. All verifi- 
cations were notarized and mailed with 
a now -valuable commemorative stamp. 
WUMS's requirements were so stiff that 
only three dozen QSL's were issued. 
Thomas claims to have received one re- 
port from New Zealand. 

WUMS now used 2004 kc for ferry 
work and 1560 for broadcasting and ran 
as much as 10 watts. Thomas broadcast 
bimonthly DX tests, made up of music 
and voice interspersed with Morse code. 
Raucous laughter must have rung up 
and down the broad Ohio when people 
along the banks bumped into these 
strange programs on their new -fangled 
wireless sets. To qualify for a QSL, 
DXers had to copy the code letters ex- 
actly and mail their reports within 24 
hours. 

In November 1931 WUMS had two 
brushes with the feds. Although he 
was already on the air, Thomas applied 
for a broadcast station permit but was 
turned down. At the same time, a 
Chicago DXer got miffed when he re- 
ceived one of the quaint un -QSL cards 
and promptly finked to the FRC. 
Thomas got a stern warning. 

"The Commission was determined 
that I become an amateur, and I had to 
stay on the broadcast band," says 
Thomas. 

A long series of applications, refusals, 
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threats and court actions followed. And 
WUMS kept broadcasting. In 1939 
several hams worked WUMS because 
its 2004 -kc channel was near the 160 - 
meter band. The Department of Jus- 
tice rose up in wrath and filed suit in 
Cincinnati, the indictment charging 
Thomas with operating an amateur sta- 
tion without a license. Somebody 
goofed. WUMS was running without a 
license, all right, but not as a ham 
trasmitter. No, sir. It was an un- 
licensed broadcast station. Amidst con- 
siderable snickering over the booboo, 
the indictment was quashed. 

Since Thomas's last application for a 
broadcast license (actually for a con- 
struction permit) had been dismissed 
with prejudice, he had just run out of 
tails to twist. But he soon realized the 
G -men hadn't forgotten him. The FCC 
began to build a huge monitoring station 
within sight of the WUMS antenna. In 
the proprietor's view, they were out to 
nail his hide to the wall. The location 
was a coincidence, of course, but not in 
the mind of Dave Thomas. 

Despite the monitoring facility, 
WUMS kept tripping along like a moon - 
shiner in the Treasury Department and 
stayed out of trouble several years. 
Then in 1948 the roof finally fell in. 
Thomas got into a hassle with some fel- 
low members of the National Radio 
Club, a group of DXers who later threw 
him out for cheating. The NRC gang 
were so mad they tipped off the FCC 
about the next WUMS DX test and the 
government boys were on frequency 
and waiting. Thomas was arrested, 
hauled into court on charges of operat- 
ing a radio station without a license and 
then convicted in the Federal District 
Court at Portsmouth, Ohio. He faced 
a maximum penalty of a $5,000 fine and 
five years in stir. 

Thomas appealed and once again 
saved his neck. This time he pulled 
out the old FRC flood permit. Accord- 
ing to him, the action went like this: 
"The FCC engineer in charge of the 
Lexington District said he did not know 
I had this permit. I said, `Perhaps you 
were not important enough for the FCC 
to tell you about it.' " There was an 

[Continued on page 1061 
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What kind of 
(active) 

This great, new transistorized organ 

offers full- toned, high fidelity standards of 

sound -a chance for creative expression. 

The Heathkit version of the Thomas Transistor Organ has these 
real organ features: Two 37 -note keyboards, 10 true organ voices, 
13 -note bass pedals, variable vibrato, variable bass pedal volume, 
keyboard balance control, 20 -watt peak power amplifier and speaker, 
deluxe walnut cabinet with matching bench. 

Kit GD -232, no money down, $22 mo. .$329.95 
Bench GO- 232 -1, S 24.95 

Who is Heathkit? 
Heathkit Is the pioneer and world' largest manu- 
facturer devoted exclusively to the design and 
manufacture of do -it- yourself electronic kits. All 
our efforts are aimed at creating more kits, better 
kits, easier -to -build kits. 

What are Heathkits? 
Heathkits 81. electronic equipment in unassembled form. 
All parts e packaged in convenient grouos and a com- 
plete. easy -to -read, well -illustrated instruction manual tells 
you how to put them together. Heath otters over 250 bita 
from simple portable radios to big analog computers. 

Who builds Heathklts? 
Millions build Heathkits. People with absolutely 
no mechanical ability or knowledge of electronics 
as well as skilled electronic experts -all find value, 
economy, fun. relaxation, and pride of accom- 
plishment In Heathkils. You can too. 
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Heathkit builder are you? 
(passive) (or both) 

e yy - --' r r. erk- - -- 

Now! A true high fidelity sound system 

in a custom -quality 23" TV - relax and 

enjoy picture and sound for a change. 

This superb new Heathkit Hi -Fi TV set incorporates advance 
engineering to bring you the finest in picture quality plus truly 
high fidelity sound (the first TV receiver that earns the right to 
drive a hi -fi system)! Prebuilt assemblies make it easy to com- 
plete in 2 or 3 evenings. Optional UHF. 

Kit GR22, chassis and all tubes, 70 lbs., $16 mo.....$169.95 
With Wall Mount, $189.95; With Console Cabinet, $249.95. 

MONEY BACK EE 

Heath Company unconditionally guarantees that 
each Heathkit product, whether assembled by our 
factory or assembled by the purchaser in accord- 
ance with our easy -to- understand instruction 
manual, must meet our published specifications 
for performance or your purchase price will be 
cheerfully refunded. 

The famous Heathkit guarantee 
This money back guarantee stands behind every Heathkit. It 
guarantees that you are getting equipment of the highest 
quality that will provide years of use and pleasure. Equipment 
second to none. Heathkit -world pioneer in the exciting 
hobby of kit building. 
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COMPARE THESE SUPERIOR FEATURES: high definition 23" 
tube with anti -glare bonded safety glass spark -gap socket to protect 
tube deluxe turret -type Nuvistor tuner 20,900v. picture power Trans- 
former power supply Line thermistor Ciicuit breaker and B. fuse 
cathode follower sound output for hi -li system (±2 db, 50- 15,000 cps; 
harmonic dist. less than 1 %) separate sound output for 8 ohm speaker 
(2 watts, ±2 db, 50- 15,000 cps; harmonic dist. less than 3 %) Preassem- 
ble51 and tested hi- voltage section Preassembled tuner and 3 -stage IF 

strip IF has 10 tuned circuits including 2 adiacent channel picture traps, 
2 adjacent channel sound traps, and one sound trap IF response 3.2 me 

Gated AGC and noise canceller Vertical and horizontal retrace blank- 
ing DC restorer optional UHF easily added any time AGC, Height, 
and Linearity controls available from front I`..sy to assemble with circuit 
board plus wiring harnesses 

HEATH COMPANY 
Benton Harbor 39, Michigan 

Please send my free 1963 Heathkit Catalog 

NAME_ 

ADDRESS 

CITY. 

1 

FREE 
1963 HEATHKIT CATALOG! 

Largest kit catalog, 100 

pages, over 250 easy to 
bold kits. Send today. 

ZONE _._.._ STATE_ 
L .1 
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uproar in court and Thomas barely 
escaped a contempt citation. But he 
did escape, as he had from every other 
pitfall along WUMS's 23 -year history of 
outlawry. 

Dave Thomas at last decided he'd 
had enough. WUMS left the air for- 
ever. But now its operator is trans- 
mitting again . . . as a Citizens Band 
licensee. He does have a license this 
time and, chances are, he's as legal as 
anybody else on the band. 

The El Super -Strobe 

Coatlimed from page 61 

flectors are available from Kemlite 
Laboratories, Inc., 1819 W. Grand Ave., 
Chicago 22, Ill. You can purchase either 
the tube and a reflector (which can be 
removed) or a flashtube with the reflec- 
tor cemented in place. If your camera 
has a 45° field of view, the reflector 
should be 45 °. If you use a 60° reflector 
with a 45° camera, half the light will 
spill outside the camera's field of view. 

To allow for reflex cameras and mis- 
alignment of the flash, a 60° reflector is 
recommended for general use. The fol- 
lowing reflectors are available: R2, 500; 
R3, 45 °; R5, 60 °. A type CX7 flashtube 
costs $13; with reflector it's $16. 

To use the ringlight it is necessary to 
remove its plug and connect the red lead 
to pin 4 and the black lead to pin 1 of an 
Amphenol 91 -MPM4L plug. 

The flash guide number for an R5 re- 
flector when operating on battery and 
half power, using Kodachrome II, is 28 
to 40. When on AC power, the voltage 
will be slightly higher and the guide 
number is 35 to 45. On full power, set the 
lens one stop down (f -5.6 instead of 
f -4.5) . Since the capacity of Cl and C2 
can vary widely, the guide numbers are 
only approximations and you should ex- 
periment to determine the exact num- 
ber. The Kodachrome guide number for 
the ringlight when operating on battery 
and half power is 10. 

The chart below gives you the guide 
number for other films. As an example 
of how it is used, go down the film -index 
column to 25, the rating for Koda- 
chrome II. Three columns to the right 

106 

you find 40, the guide number previ- 
ously determined. The number in this 
column opposite the ASA number of 
your film is the new guide number. 

A.S.A. 
Film 
Index 

RELATIVE GUIDE NUMBERS. 

200 56 t0 110 160 220 320 450 
100 40 56 $0 110 160 220 320 
80 35 SO 70 100 140 190 2110 

SO 211 40 56 t0 110 160 220 
32 23 32 45 63 90 120 180 
25 20 21I 40 56 SO 110 160 
10 13 1 2S 35 SO 70 100 

When a sidelight is used the power 
divides equally between the two flash - 
tubes. If the lampheads are arranged so 
only the main lamp contributes to the 
basic lighting, the exposure must be in- 
creased a full stop to compensate for the 
power lost in the sidelight. 

Sideband CB Notes 

Connived from page 99 

distortion. (The same control adjusts 
squelch when the receiver is switched to 
conventional AM.) Finally, a neon bulb 
is added to the receiver's B -plus circuit 
to provide voltage regulation and re- 
duce drift. 

The General adaptor could be used 
with receivers having a 455 -kc IF but 
results would be questionable. 

General's second adaptor is a double - 
sideband transmitter unit which is of 
unusual design. The adaptor, like a 
linear amplifier, is a separate unit. Its 
input is the full 3 -plus watts of modu- 
lated RF power from the transmitter's 
final. The circuit amounts to a normal 
balanced modulator (see our first sche- 
matic) . The RF carrier is applied in 
push -pull and bucks itself out in the 
adaptor (resistor R in our schematic is 
not present so the carrier is suppressed 
completely) . Audio for application to 
the screens (causing the tubes to un- 
balance and put out a two- sideband- 
only signal) is obtained by the simple 
expedient of connecting a diode detector 
between the unit's RF input and its 
audio input (at the bottom of the sche- 
matic) . 
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Cutting Control Shafts 
A good solution to the problem of cutting shafts 
neatly is in the use of a jeweler's saw. Its fine - 
tooth blade makes the job a cinch, especially 
when the particular control is already installed. 

Deburring Tool 

Builders who hacksaw chassis will find this tool 
useful. Grind 1/2" from the tip of a can opener 
and file a 1/2" deep notch. Remove burrs by run- 
ning the tool over the rough edges left by the saw. 

Meter Protection 
Always remove the 
jumper from the termi- 
nals of a new meter 
before use and replace 
jumper if meter is to be 
shipped. Shorting termi- 
nals damps the move- 
ment and reduces 
chances of damage due 
to vibration en route. 
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El at Large 

Continued from page 49 

Later, Mr. Gunter told us that Radia- 
tion's ladies are electronic technicians in 
the true sense. They are trained in the 
same way as the men and perform the 
same duties. 

The company has about half a dozen 
feminine technicians now, said Radia- 
tion's talent recruiter (or engineer - 
stealer, as recruiters are known in the 
trade) , and it is hiring and training 
more. The old worry about losing a 
highly trained woman employee when 
she marries or becomes pregnant has 
proved at Radiation to be a canard. 
Among other benefits, the firm offers 
maternity leaves of absence. It has 
found that most women who are inter- 
ested enough to become skilled techni- 
cians do not leave permanently when 
the wedding bells ring or a baby arrives. 
Instead, they stay in the community 
and, when the situation is right again, 
come back and resume their careers. 

Where Are the Guys? 

SOME more down -to -earth statistics 
were rolled out by Mr. Kenneth L. 

Ede, VP of the Cleveland Institute. 
The industry seems to agree you need 

about three technicians for every engi- 
neer in industrial electronics. But Mr. 
Ede, citing a study by the Engineers 
Joint Council, told us that the ratio now 
is less than one technician to each two 
engineers. And, though engineering col- 
leges aren't turning out a sufficient num- 
ber of graduates to fill the need, the en- 
gineer- technician ratio is becoming 
worse instead of better. It is easy to see 
that opportunities for technicians in our 
field have never been brighter or more 
numerous. If you contemplate that sort 
of career you can be sure of a huge 
choice of jobs when you're ready. 

There are many ways of becoming a 
technician- attending technical college, 
on -the -job training, night school, com- 
munity college and (to put in a plug 
which the sponsors of the seminar, for 
reasons of their own, never got around 
to mentioning) home study.- R.G.B.4- 
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The Listener 

Continued from page 100 

The Hams ... Many amateurs look on 
SWL's as second -class hobbyists and 
SWBC stations as a waste of frequen- 
cies. This is due partly to poor reports 
by novice DXers but even more to the 
fact that hams think of SWLing as it was 
ten or 15 years ago. There were many 
skillful DXers then, but the average lis- 
tener cared more for entertainment. 

But we should make it clear that con- 
ditions have changed and SWL and 
DXing are not mere stepping stones to 
amateur radio. They are distinct fields 
in themselves -every bit as broad and 
with as much potential as hamming. 
When hams make contact internation- 
ally, there are four major topics of 
conversation: quality of reception, 
equipment, DX and the weather. While 
this may promote international friend- 
ship, it seldom does much for interna- 
tional understanding. Such topics as 
politics, living conditions and customs 
remain exclusive SWL property. 

Happy listening! -J- 

A Radio Propaganda Handbook 

Continued from page 86 

The single most important propa- 
gandist on our side remains unsung to 
this day, probably because the extent of 
his success was impossible to measure. 
Navy Capt. Ellis Zacharias, who had 
been stationed in Japan as a language 
officer during the 1920's and 1930's and 
knew every important officer in the 
Japanese Navy, was assigned in the 
spring of 1945 to make a series of broad- 
casts to Japan. His objective was to 
strengthen the peace faction in Japan, 
made up mostly of naval officers who op- 
posed the fanatical Generals Koiso and 
Tojo. Zacharias had a huge handicap in 
the Allied dictum of unconditional sur- 
render, which most Japanese inter- 
preted as total annihilation. 

Zacharias's broadcasts, like those of 
Benno Frank, were direct and personal, 
but they were anything but humorous. 
His delicate job was to bolster the "face" 
of the peace faction, to appeal to their 
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strong sense of honor, to convince the 
Japanese -including the Emperor, who 
was given copies of Zacharias's broad- 
casts -that the Tojo clique was bring- 
ing the country into disgrace. And 
finally he had to make the point that 
unconditional surrender would mean 
neither dishonor nor annihilation. 

Credit for Japan's sudden cave -in al- 
most always goes to the atomic bomb. 
But after the war several high Japanese 
insisted that the broadcasts of Captain 
Zacharias were a more important fac- 
tor. Japanese newsmen were virtually 
unanimous in saying that Zacharias 
made the bloodless occupation possible. 

From Hitler to the Cold War there is 
abundant evidence of the importance of 
radio as a propaganda medium. And as 
long as there is any reason for one man 
-or nation -to influence another, the 
voice of the propagandist will be heard 
on the airwaves. 

V 

Way -Out Microwaves 

Continued from page 76 

microwave -powered helicopter which 
could hover endlessly. Giant transmit- 
ters would beam enough power sky- 
ward to keep the craft suspended at 
65,000 feet, where it would serve as a 
communications relay or early -warning 
radar sentry. The trouble at the time lay 
in the fact that there wasn't a good way 
to turn the microwave power back into 
electricity at the receiving end. Effi- 
ciency was extremely low. But last 
summer Purdue scientists announced 
they had achieved 60 per cent efficiency 
in converting transmitted microwave 
power into useful electrical energy. 
Currently available equipment, then, 
could make the helicopter a reality, and 
it also could transmit enough power to 
satellites to run their equipment and 
even to furnish propulsion for them. 

The visions get wilder. Cesium clouds 
in the sky to cause microwaves to skip 
like normal radio waves (they pass 
right through the ionosphere) . And fire- 
balls in the heavens, capable of burning 
an enemy missile to a crisp, all created 
by the meeting of two powerful micro- 
wave beams. 

V 
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EMC GUARANTEE 
is that each 
instrument is by far 
the BEST VALUE 
obtainable in 
wired or kit form! 

EMC Model - 211 Tube Tester - The smallest, 
lowest priced. domestic made tube tester on 

the market. It is completely (legible and obso- 
lescent proof. It checks each section of multi- I 
purpose tubes separately, checks all octal, 

(octal. 9 prong and miniature tubes for shorts, 
leakages, opens, Intermittents as well as for 
quality. Quality is Indicated directly on a two 

color meter dial using the standard emission 141, 
test. Comes complete with instructions and 
tube charts in ring bound manual. She 644" x 

5V4" x 244" deep. Shipping weight: 3 lbs. / 
Wired ... _. $22.90 Kit $14.80 ' CRT Picture Tube Adapter ..__ . _....__.. f 4.50 

y,llll/ //IIIII 

EMC Model 109 - telemeter - Features 20,000 
OHMS volts DC sensitivity and 10,000 OHMS per 

volt AC sensitivity. Uses a 41/2, 40 microampere 
meter, with 3 AC current ranges, and 3 resist. 

ance ranges to 20 megohms. 5 DC sand AC volt- 
age ranges to 3000 volts and 3 DC current 

ranges; also 5 DB range. 

Nadel 108 - With carrying strap, Weight 2 lbs. 
5 ozs.: Size: 51/4" x 644" x 21/4".... $28.95 

Model 101K - Kit Form 1838 
Model NWT - 30.000 Volt Probe for 

Model 109 _ _ T.95 

Yes, tell me more, send me FREE a detailed 
catalog of the Complete EMC Line. EL-5 

NAME 

STREET 

CITY St 

EMC Electronic Measurements Corp. 
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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Hi -Fi Record Guide 

Continued from page 101 

formance by Alice Howland and a group 
of instrumentalists under Herbert Zip- 
per's direction is effective, tonally and 
emotionally. 

Gustav Holst's The Hymn of Jesus is 
a splendid example of English composi- 
tion for chorus and orchestra. It is 
exalted and moving, qualities made im- 
mediately apparent by Sir Adrian 
Boult's warm and communicative in- 
terpretation, which is recorded with 
great depth of sound. The disc is filled 
out with the same composer's colorful 
ballet music from The Perfect Fool and 
his moody orchestral tone poem, Egdon 
Heath. 

Witchcraft in old New England has 
furnished themes for every form of art 
and recently inspired Robert Ward's 
The Crucible, an opera based on Arthur 
Miller's grim play about that unhappy 
period. It is a gripping, dramatic work, 
with music that intensifies the action 
and strengthens its impact. Ward writes 
skillfully for voices and orchestra. His 
roots lie in romanticism and the opera is 
tuneful and colorful but not superficial. 
Emerson Buckley conducts with con- 
viction and spirit and the recording is 
well engineered. This probably is the 
most distinguished album in the CRI 
catalog of American music. 

The Indian blood that presumably 
courses through the veins of Keely 
Smith is the source of the Cherokeely 
Swings title on her latest disc. She rips 
through a dozen fine songs with the fer- 
vor of a brave on the warpath and Billy 
May's orchestra lends hearty support. 

Ray Charles again converts musical 
corn in Volume Two of Modern Sounds 
in Country and Western Music. The 
genius is in his usual exuberant form 
and the beat really goes rockin' along. 

I have a soft spot in my heart for the 
Firehouse Five Plus Two. Their unin- 
hibited enjoyment of the music they 
play has a contagious effect. At Disney- 
land, they are as unpretentiously im- 
pertinent as ever, playing a string of old 
time Dixieland favorites with easy- 
going gusto and a surprising amount of 
musicianship. 

Leopold Stokowski has found mate- 
rial more than two centuries old for a 
modern sound spectacular. Handel's 
Royal Fireworks Musick was a hit at its 
first performance in 1749, although the 
fireworks display that followed the 
music burned down the concert hall. 
The music is magnificent and Stokow- 
ski has assembled a grand orchestra to 
record it -an ensemble of 125 players 
with 24 oboes and 12 bassoons in the 
ranks. The exciting, lovely tone that he 
draws from his players is magical. For- 
tunately, its beauty is fully captured by 
the rich, spacious recording. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions following: 
Musical Diplomats U.S.A. 

Hanson, Eastman Philharmonic 
Mercury MG- 50299; SR -90299 

Hail, Sousa! Revelll, University of Michigan Band 
Vanguard VRS -9115; VSD -2125 

The Unfortunate Rake 20 Soloists 
Folkways FS -3805 (monaural only) 

Tchaikovsky: The Nutcracker 
Dorati, London Sym. Orch. Mercury OL -2 -113; SR -2 -9013 

Music for the Harpsichord and Virginal 
Stewart Robb Folkways FM -3320 

(monaural only) 
Mozart: Piano Concerto Nos. 21 and 23 

Rubinstein, Wallenstein RCA Victor LM -2134; LSC -2634 
Schoenberg: Pierrot Lunaire 

Howland, Zipper, Ensemble Concert -Disc 1232; CS -232 
Holst: The Hymn of Jesus 

Boult, B.B.C. Sym. and Chorus London CM -9324; CS -6324 
Ward: The Crucible 

Buckley, New York City Opera 
Composers Recordings CRI -168; CRI- 168-SD 

Cherokeely Swings Keely Smith Dot DLP -3460; DLP -25460 
Modern Sounds in Country and Western Music, Vol. 2 

Ray Charles ABC -Paramount ABC -435; ABCS-435 
Firehouse Five Plus Two at Disneyland 

Good Time Jazz M- 12049; S -10049 
Handel: Royal Fireworks Musick; Water Musick 

Stokowski, Orchestra RCA Victor LM -2612; LSC -2612 

1-- 

Single -Sideband CB 

Continued from page 41 

find three key differences. A sideband 
signal comes down from the antenna 
and is boosted by the RF amplifier. 
Then, through regular heterodyne ac- 
tion, the mixer -converter reduces its 
27 -mc frequency to about 500 kc and 
feeds it to the IF for further amplifica- 
tion. At that point we hit something new 
-a crystal lattice filter that acts like a 
sharply tuned circuit. So narrow is its 
tuning slot that only the slim sideband 
signal gets through. Any remnants of 
the suppressed carrier and the other 
sideband, which the transmitter may 
have passed, are filtered out. The filter 

110 Electronics Illustrated 
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First with professionals 
who know performance 

poly -comm "n" 
CB TRANSCEIVER 

............... 
now with 

NUVISTOR 
STAGE for 

matchless range 

Dual Conversion Superhet Circuit 

Sensitivity - .1 for 6 dh SÌN 

Super Sensitive Stable Squelch 

60 db Adjacent Channel Rejection 

70 db Image Rejection 

Better than 3W Power to 52 -72 Ohm Antenna 

Advanced Design Noise Limiter 

You'll see the new Poly -Comm N -or hear it discussed - 
wherever pros gather. It's been selected alike by stars of 
the entertainment world and by farmers, by engineers and 

boat captains, by outdoorsmen and by families out for fun. 
The reasons for this wide appeal ye simple: The Poly - 

Comm N- successor to the 11 -G, and incorporating an 

advanced RF Nuvistor stage -has been engineered to 
provide the best CB performance on the market, regard- 
less of price. It incorporates the most advanced circuitry 
for optimum performance in continuous duty. Engineered 
to withstand shock, vibration, high humidity and other 
rugged use- conditions, it has the range, power, selectivity, 
low noise, high rejection, and convenience of operation 
and maintenance that make it demonstrably superior for 
every CB application. 

Matt Coupon for Important Data 
To Guide You in Your CB Investment 

Sirs: Please send complete data on the 
Poly -Comm N 27 me transceiver by return mail. 

NAME 

ADDRESS 

CITY 

Intended use 

STATE 

POLYTRONICS ` AB 
CBLIBFTONy NEW 

Avenue 

111 

also limits the receiver's response to 
noise. 

In the next block of the receiver dia- 
gram we find the product detector 
which, as in a normal rig, has the job 
of converting the RF signal into the 
audio pattern of the voice. In conven- 
tional AM, the carrier provides the 
mixing frequency, but SSB has no car- 
rier. In this case, a substitute carrier is 
provided by the 500 -kc crystal oscilla- 
tor in the transmitter section (see Fig. 
2) . As an example, let's say the operator 
at the transmitter hums a 400 -cycle 
tone into the mike, giving you a side- 
band frequency of 500.4 kc. When this 

4 is mixed with the 500 -kc oscillator sig- 
nal, you get a difference signal at 400 
cps, representing the recovered audio. 
Product detectors are more suited to 
SSB than the common diode type be- 
cause of their ability to keep the proper 
voltage relationship between the mix- 
ing frequencies. 

In the final receiver stage the audio is 
applied to the audio amplifier and then 
to the speaker for reproduction. 

In the transmitter (Fig. 2) we find the 
500 -kc crystal oscillator, mentioned 
earlier, as the first stage. It takes the 
place of the 27 -mc crystal in regular CB 
rigs. It generates an RF carrier which 
is applied to the balanced modulator. 
An audio signal from the audio ampli- 
fier beats with the RF carrier in this 
stage, producing two difference signals 
or sidebands. In the case of the 400 -cycle 
hum discussed above, the sidebands 
would be at 500.4 and 499.6 kc (the car- 
rier's frequency plus and minus the 
audio frequency) . In normal modula- 
tion the output would be the carrier and 
the two sidebands. But in a balanced 
modulator, after mixing, the carrier in 
effect beats with itself and cancels itself 
out. With the carrier thus suppressed, 
the output is the two sidebands -or a 
double -sideband (DSB) signal. We 
have no further use for the carrier and, 
since one sideband is a mirror -image of 
the other, we can get rid of one of them, 
too. 

This is done by the crystal lattice fil- 
ter -the same one used in the receiver. 
The filter permits only one narrow side - 

[Continued on page 113] 
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band, usually the upper one, to pass. 
Now, for the first time, we have an SSB 
signal. It is low in level and frequency, 
but there is a reason. Filtering action is 
best done at low frequencies, where se- 
lectivity can be great; 500 kc is such a 
frequency. 

The SSB signal now is presented to 
the converter, where it is mixed with 
new signals to heterodyne its frequency 
to the desired 27 me of the Citizens 
Band. Finally, the RF amplifier boosts 
the signal to full output level and ap- 
plies it to the antenna for transmission. 
The RF output tube is operated as a 
linear amplifier. This type is required to 
preserve the shape of the sideband sig- 
nal during amplification. -V 

Good Reading 

Continued from page 81 

FUNDAMENTALS OF MAGNETIC 
E AMPLIFIERS. By Barron Kemp. 
Howard Sams & The Bobbs- Merrill Co., 

New York & Indianapolis. 127 pages. 
$2.95 

The importance of magnetic ampli- 
fiers continues to grow, bnt many elec- 
tronic buffs, including those who keep 
up with every new development in the 
semiconductor field, haven't got around 
to doing their homework on them. Al- 
though this book is meant for techni- 
cians, its explanation of mag -amps is 
straight- forward enough for anyone 
with reasonable electronic know -how. 

And make note of ... 
ABC'S OF RADIOTELEPHONE. By 

Leo G. Sands. Sams. 96 pages. $1.95 
MASTER CARTRIDGE SUBSTITU- 

TION HANDBOOK. By Jack Strong. 
Rider. 86 pages. $2 

HOW TO PREPARE EFFECTIVE 
ENGINEERING PROPOSALS. By 
Emerson Clarke. TW Pubtiishers, River 
Forest, Ill. 212 pages. $6.95 

TROUBLESHOOTING WITH THE 
VOM AND VTVM. By Robert G. Mid- 
dleton. Sams. 160 pages. $2.50 

IN PAPERBACK AT LAST.. . 

THE GREATEST INSPIRATIONAL 
BESTSELLER OF OUR TIME 

F THE POWER 
I OF POSITIVE 

TAINRING 
by NORMAN VINCENT PEALE 

MORE THAN 2 MILLION COPIES SOLD 
IN EXPENSIVE HARDCOVER EDITIONS 

The practical guide to mastering problems of everyday 
living that has helped millions to achieve success and 
happiness ... "Wise, friendly, unpretentious guidance." 

-NEW YORK WORLD- TELEGRAM 

A rte) AVAILABLE WHEREVER PAPERBACKS ARE SOLD 
May, 1963 
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wirum gum. 11..,.. si, A 
EmC: ELECTRONICS ILLUSTRATED ÀLU ([VW 

r 

Your advertisement can reach this mail- buying audience for only S06 per word . payable in advance 
(Check or M.O. please) . . minimum 10 words. Closing dates are the 20th of 4th preceding month 
i.e. copy for the September issue must be in our office by May 20th. Mail to ELECTRONICS 
ILLUSTRATED, 67 West 44th St., New York 36, N. Y. Word count: Zone number free. Figure one word: 
Name of state (New Jersey), name of city (New York); sets of characters as in key (14 -D); also 
abbreviations as 35MM, 8x10. D.C., A.C. 

SAVE MONEY ORDER BY MAIL 
FOR SALE 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .256 for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. El, NYC 12, 

NY. 
GOVERNMENT SURPLUS. How and 

Where to Buy in Your Area. Send $1.00. 
E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 
INVESTIGATORS, WRITE for free bro- 

chure on latest subminiature electronic 
listening devices. Dept. -5 -X Ace Elec- 
tronics, 11500 NW 7th Ave., Miami 50, 
Florida. 
FCC WARNING Decal Against Unau- 

thorized Use 2x3 (mobile) 356 4/I 00 
3x4 (base) 656 2/1.00. CB, Box 457, Encino, 
Calif. 
BARGAINS! BUY wholesale! Save money! 

Free catalog! Norris, 273 -CC Merrick 
Road, Lynbrook, N. Y. 

CONVERT ANY television to sensitive, 
big- screen oscilloscope. No electronic 

experience necessary. Only minor changes 
required. Illustrated plans, $2.00. Rellco 
Box 10563, Houston 18, Texas. 

EXPERIMENTERS, HOBBYISTS, techni- 
cians . buy & sell transistors, ca- 

pacitors, transformers, etc. Big profit. 
Free wholesale catalog. Send self -ad- 
dressed, stamped envelope. D -E Devices, 
Box 214, Jericho, New York. 
CB- QSL -SWL CARDS. Samples 104. In- 

clude your personal picture on cards. 
No extra Cost. Signal, Adams County, 
Manchester, Ohio. 
CB TRANSMITTERS $6.00. Other bargains, 

send 106 for list. Vanguard, 190-48 -99th 
Ave., Hollis 23, N. Y. 

PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING 

EMBOSSED BUSINESS Cards, 1,000 $4.00. 
Card Service, Box 2131, Tulsa, Okla- 

homa, 

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 

$100 WEEKLY POSSIBLE. Compile mailing 
lists and address envelopes for adver- 

tisers. Home - spare time. Particulars 
free. National Service, 81 Knickerbocker 
Station, New York City. 
VENDING MACHINES -No selling. Op- 

erate a route of coin machines and earn 
high profits. 32 -page catalog free! 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 
FREE REPORT: "Mailorder Profits And 

Pitfalls." Box 63 -ELZ, Bellwood, Illinois. 

BIG MONEY -Operate your own fix -it 
shop. Service all household appliances: 

irons, fans, refrigerators, automatic 
washer- dryers, etc. Do house wiring, com- 
mercial wiring. Rewind motors of all sizes. 
Sharpen mowers, skates, saws. Buy needed 
spare parts wholesale. Free Book. Christy 
Trades School, A -513, 3214 W. Lawrence, 
Chicago 25. 

MAKE $25 -$50 WEEK clipping newspaper 
items for publishers. Some clippings 

worth $5.00 each. Particulars free. 
National, 81 Knickerbocker Station, New 
York City. 
FREE BOOK: "609 Unusual, Successful 

Businesses." Box 1001 -ELD, Evanston, 
Illinois. 

. EDUCATION & INSTRUCTION 

ELECTRONICS HANDBOOK. Packed with 
information for amateur or engineer. 

Complete reference for electronics or 
communications. Tables, charts, circuit 
design, etc. $2.00 postpaid. General 
Electronics, P. O. Box 101, Portsmouth, 
Virginia. 

I. Q. TESTS 

I. Q. TESTS. Accurate, inexpensive. 
Home -administered, professionally in- 

terpreted. Research data needed. 
University Testing Institute, R -25, Box 
6744, Stanford, California. 

BUILD -IT- YOURSELF 

ALL TRANSISTOR wireless microphone - 
complete instructions, schematic and 

parts list $2.00. RCS Labs, Box #3, Penn 
del, Pa. 

PROFESSIONAL ELECTRONIC Projects - 
Organs, Timers, Computers, etc.-S1 

each. List free. Parks, Box 1665, Lake 
City, Seattle 55, Wash. 

HI -F1 & STEREO 

4 /TR Stereo Tapes- bought, sold, rented, 
traded! Bargain closeouts! Catalog/ 

Columbia, 9651 Foxbury, Rivera, Cali- 
fornia. 

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. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523 Jericho Tpke., New Hyde Park -4, 
N. Y. 

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. 
SALE ITEMS- 

Quotations. Bayla, Box 131E, 
Wantagh, N. Y. 

RENT STEREO Tapes -over 2500 different 
-all major labels - free catalog. 

Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

. . . RADIO & TV 

BEFORE YOU Buy Receiving Tubes, Test 
Equipment, Hi -fi Components, Kits, 

Parts, etc. . send for your Giant Free 
Zalytron Current Catalog, featuring 
Standard Brand Tubes: RCA, GE, etc. - 
all Brand New Premium Quality Individ- 
ually Boxed, One Year Guarantee -all at 
Biggest Discounts in America! We serve 
professional servicemen, hobbyists, exper- 
imenters, engineers, technicians. Why Pay 
More? Zalytron Tube Corp., 461 Jericho 
Turnpike, Mineola, N. Y. 
15 DISTANCE ONE -TUBE Plans -256; 

One -tube Handbook - 506. Includes 
Transistor experiments, ca t a log. 
Laboratories, 1131 -K Valota, Redwood 
City, California. 
TRANSISTOR RADIOS repaired $2.50 plus 

parts & postage. Bill's Transistor 
Service, 4 S.E. Dolphin Drive, Delray 
Beach, Fla. 
DIAGRAMS FOR Repairing Radios $1.00, 

Television $2.00. Give make, model. 
Diagram Service, Box 672E1, Hartford I, 
Conn. 

DETECTIVES 

DETECTIVE PROFESSION. Easy home 
study plan. Lapel pin, certificate, fu- 

ture. Free information. Professional 
Investigators, Box 41197 -CC, Los Angeles 
41, Calif. 

. MUSIC 

INTERESTED IN New Electronic Musical 
Instruments? Send for free copy of 

"MoogMusic" to R. A. Moog Co., Dept. 
F, Box 263, Ithaca, New York. 

. PERSONAL 

INDEPENDENT THINKERS - investigate 
Humanism, the scientific personal phi- 

losophy! Free literature. American 
Humanist Association, Dept. 01 -2, Yellow 
Springs, Ohio. 

MISCELLANEOUS 

"HOMEBREWING" . . . BEERS, Wines, 
Scotches, Champagnes, Liquors, etc. 

Complete instructions. $1.00. Harvey's, 
1402 -EIC, Englewood, Colorado. 
HYPNOTIZE UNNOTICED, quickly effort- 

lessly or refund! Thousands satisfied! 
$2.00. Getro, Box 244, Cedarburg, Wisc. 
ENGRAVED PLASTIC Nameplates for 

switches, gauges, controls. Free price 
list Winnebago Engraving, Box 121, 
Neenah, Wisconsin. 
TRANSISTOR IGNITION. 260/I coil, man- 

ual Special $8.50. Kits, parts, available. 
Anderson Engineering, Wrentham, Massa- 
chusetts. 
METER REPAIRS -all makes and models. 

Bigelow Electronics, Bluffton, Ohio. 
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ORDER NOW 
to sure prompt delivery! This remarkable speaker 

s probably the best ln [ment you'll ver make in 
hi -R eeuipment! Price -$19.93 F.O.B. /actory. Ship- 
ping weight 18 pounds. 

Outperforms speakers costing only 
five times more 

Three year warranty against 
manufacturing defects $ 
Complete satisfaction or your money back $ 

the KENT all new... all wood 
FEATURES AND 
SPECIFICATIONS 
34" wide. 10" high, 9" 
deep: 8" high compliance 
woofer; 3" hardened tweet - 

toaxiuI wound 1" 
tweet- 

er 
icecoil: silicone treated 

edge allows for Ve" co 
displacement; Alcomax ñi 
1 -lb. 3 -os. magnet: 10.000 
pa flua density; ohm ;ped 

ic e 
zero 

magnetic fiel; 40.18.000 
cils; up to 30 watts power 

capacity; 1450 cubic inch 
volume; Fibreglass cous - 
ti dampening; tched 
for stereo. Solid 

matched 

98 

Anglo American Acoustics Ltd. E15 -63 
129 Maryland Ave., Freeport, New York 
Gentlemen: Enclosed is my check for $ 

Please ship me "Kent" natural wood cabinet 
speaker(s) at $19.95 each. 
I UNDERSTAND THAT THESE SPEAKER SYSTEMS ARE 

GUARANTEED AND IF I AM NOT COMPLETELY SATISFIED 
I MAY RETURN FOR A FULL REFUND WITHIN TEN DAYS 
AFTER RECEIPT. 

NAME 
ADDRESS 
CITY ZONE STATE 

EE3C 

NOW .ae BUILD YOUR OWN 
TOP QUALITY TV SET 

Enjoy a new sense of accomplishment by assembling America's 
first complete TV set kit. No technical knowledge or skill needed. 
All you need is a screwdriver, pliers and a soldering pencil. A fas- 
cinating, practical project that rewards you with years of superb 
viewing Conar's "Custom 70" kit includes everything: chassis; 

A tubes; 'slim-line" cabinet; parts; latest model 19" aluminized pic- 
ture tube with 206 sq. in. of viewing area; complete instructions 
and picture diagrams for easy assembly. MONEY BACK GUAR- 
ANTEE from NRI, with a record of nearly 50 years of pioneering 
in Electronics. Tear out this ad, write 

to CONAR 
and 

KITS, Wisconsin 
n a Ave., 

rname KITS, i Wisconsin Ave., 
Wash. 16, D.C., for pictures and facts. il 

SEND $2.00 
FOR ASSEMBLY MANUAL 

(credited to your order) 

N IKI 
r 

Exciting news 
for book lovers 

NOW...for the first time in pochet -size all the famous best selling novels of 
Crest Books, a division of Fawcett World Library, is hon- 
ored to bring to the public the famous novels of "America's 
greatest historical novelist" in new, pocket -sized editions 
at popular prices. 

Handsomely packaged for this exclusive paperback pub- 
lication, they are books every American will want to read 
and be proud to own. 

AVAILABLE west? COMING NEXT MONTH NORTHWEST PASSAGE LYDIA BAILEY 
CRESTI 

WHEREVER Also in preparation OLIVER WISWELL THE LIVELY LADY ARUNDEL 
18001(51 PAPERBACKS 

ARE SOLD CAPTAIN CAUTION RABBLE IN ARMS BOON ISLAND 

KENNETH 
ROBERTS 

May, 1963 115 
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AD-TEL r 
Sf7®(etMORE-) 

[Pou 7®r Mö-ri'eye 
G3G°QDD ,úCLS Q*IJÁILTITY 

E3RATh IIEW T1JBES 

PoßTVRA:DOOANDHI-FI G 
G U A RA N T E E 

SERVICEMEN: 
RAD -TEL HAS TH 

LATEST TUBE TY 

TOE SIGN 01 RAO-TE1'S 

REEIABtLIIY FUR 

OVER 15 YEARS 

tManufacturnrs Suggested Lict Pr,r.c 

I Send For New Tube 8 Parts Catalog 
Send For Trouble Shooting Guide 

Be your own TELEVISION REPAIRMAN 
The Original NOW YOU CAN 

FIX YOUR OWN TV SET BOOK 
You can fis your own TV If you have TY FUN 
Book . . because 80% of troubles are caused 
by tubes. This book explains, illustrates trouble 
and what tubes cause this trouble. Pinpoints in 
over 3000 layouts by model number, position and 
type tube causing trouble. $4 wO 

No. 170 

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD -TEL 

Qty. Type Price 

-OZ4 .79 
_1AX2 .62 
_1B3 .79 
_IONS .55 
_163 .79 
_1J3 .79 
_1K3 .79 -1 R5 .77 _1 S5 .75 
_1T4 .72 
_1U5 .65 
_1X28 .92 
_2AF4 .96 
_3AL5 .46 - 3AÚ6 .54 - 3AV6 .42 
__35C5 .63 - 3BN6 .75 
_3BÚ9 .78 
_38Y6 .58 

Qty. Type Price Qty. Type Price 

_6A08 .87 _61(6 .63 
_6AV6 .41 -654 .52 
-6AW8 .90 _65A7GT .99 
_6AX4 .66 _65H7 1.02 
_6A)(5 .74 _6517 .88 
_68A6 .50 - 65K7GT .95 
_6BC5 .61 _6SL7GT .84 
_6BC8 1.04 -65N7 .65 
_68E6 .55 - 6S07GT .94 - 6BF5 .90 -6T4 .99 - 6BF6 .44 _678 .85 
-68G6 1.70 -6U8 .83 
_68H8 .98 -6V6GT .54 
-6816 .65 _6W4 .61 
_6817 .79 -6W6 .71 
_68K7 .85 _6X4 .41 - 6817 1.09 -_6X8 .80 
_6BN6 .74 _7A8 .68 
-6B06 1.12 _7AU7 .65 
_6867 1.00 -7EY6 .75 

Qty. Type Price 

_12CU5 
_12CU6 
_12CX6 
-1204 
_12D ES - 120LB - 12066 
_12DS7 - 12075 
_12077 - 120T8 
_120W8 
_120Z6 - 12E05 
_12E66 - 12E1(6 
_12EL6 
_12EZ6 - 12F8 
_12FA6 

.58 
1.06 

.54 

.69 

.83 

.88 
1.04 

.84 

.76 

.79 

.78 

.89 

.62 

.62 

.62 

.62 

.50 

.57 
.66 
.79 - 3BZ6 .56 

_3CB6 .56 - 3C56 .58 
_3004 .95 
_3DK6 .60 - 3076 .54 
_3GK5 .99 
-304 .63 
_3S4 .75 - 3V4 .63 
-4867 1.01 _ 4CS6 .61 
_41376 .55 
_40M6 .60 
_SAME! .79 
_SAN8 .90 

_613U8 
_68X7 
_6826 
_6BZ7 
_6C4 
_6CB6 
_6C 06 
_6CG7 
_6CG8 
_6C L8 
_6C M7 
_6CN7 
_6C 613 

-6CR6 - 6C56 
_6C57 

.70 
1.11 
.55 

1.03 
.45 
.55 

1.51 
.61 
.90 
.79 
.69 
.70 
.92 
.60 
.57 
.69 

_7Y4 - 9AÚ8 
SAWS 

-8BQ5 
_8C G7 
__8C M7 
_BCN7 
-8C57 - BE98 
-8FQ7 
-9CL9 
-11CY7 
-12A4 
_12AB5 
_12ÁC6 
_12A06 

.69 

.90 

.93 

.60 

.63 

.70 

.97 

.74 

.94 

.56 

.79 

.75 

.60 
.60 
.55 
.57 

_12FM6 .50 
_12FR8 .97 
_12FX8 .90 - 12006 1.06 - 1218 .84 - 12K5 .75 
_12L6 .73 
_12SF7 .69 - 12SK7GT .95 
_125 L7 .80 
_125N7 .67 
_12507G7 .91 - 1207 .62 
_12V6 .63 
_12W6 71 
_12X4 .47 

zg!-Gcloae CHEATER CORD 
Easy 

w 
work 

set hile 
tc 

Danel Is 
on 

o8. 

b ft N.. 154 294 ea. Lets et3 254 a. 

RAD -TEL TUBE CO 
Dept. EI -5 

TV, RADIO 

AND NI -Fl 

55 CHAMBERS STREET. NEWARK 5, NEW JERSEY 

TERMS 25 °° deposit must accompany all orders, balance C O. Orders under $5 

add $1 handling charge plus postage. Orders over $5 plus postage Appror B tubes 

per I lb. Subject to prior sale. No COD s outside continental USA 

116 

RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY 

OTHER MAIL ORDER TUBE COMPANY 

__5AQ5 
5AT8 

_5BK7 
-5867 

5BR8 - 5CG8 
5CL8 
5CQ8 

_5EA8 
5E08 

-516 
_5T8 
-5U4 

508 
-5V6 

5X8 

.54 

.83 

.86 
1.01 

.83 

.81 

.76 

.84 

.Bo 

.60 

.72 

.B6 

.60 

.84 

.56 

.B2 

- 6CÚ5 
_6CD6 
-6CY5 
_6CY7 
_6DA4 
__6DE6 
_6066 - 6018 
_6DK6 
-6DN6 
_6046 
-6DT5 
_6DT6 
_6DT8 
_6EAB 

6E135 

.58 
1.08 
.70 
.71 
.68 
.61 
.62 

1.21 
.59 

1.55 
1.10 

.81 

.53 

.94 

.79 

.73 

_12ÁE6 
_12AE7 
_12AF3 
_12AF6 
_12AJ6 - 12ÁL5 
_12AL8 
-12AQ5 
_12AT6 
_12AT7 
_12AÚ6 
_12AU7 

1211116 
_12AV7 _l 2AX4 

12AX7 

.50 

.94 

.73 

.67 

.62 

.47 

.95 

.60 

.50 

.76 

.51 

.61 

.41 

.82 

.67 

.63 

_17AX4 
-171306 - 18FW6 
_18FX6 
-18FY6 - 19AU4 
_198G6 - 19EA8 
_1978 
_21EX6 
_25AX4 - 25C5 
_25CA5 
_25CD6 
_25CU6 
_251366 

.67 
1.06 

.49 

.53 

.50 

.87 
1.39 

.79 

.95 
1.49 

.70 

.53 

.59 
1.52 
1.11 
1.42 

SV3 - 6AB4 
-6AC7 

6AF4 
_6AQ5 
_6AH4 
_6AH6 
_6AK5 
_6AL5 
_GAMS 
-6AQ5 
_6AS5 
_6A76 
-6AT8 
_6AU4 
_6AU6 

.46 

.46 

.96 
1.01 

.70 

.B1 
1.10 

.95 

.47 

.78 

.53 

.60 

.49 

.86 

.85 

.52 

6E138 - 6EM5 
_6EM7 
-6EUB 
-6EV5 
_6EW6 
-6EY6 
_6FG7 
_6F`!8 
_6GH8 
-6GK5 
_6GK6 
_66 N8 
^6H6 
-615GT 
_616 

.94 _12AY7 

.77 _12A27 

.82 _12B4 

.79 _12806 

.75 _12BE6 

.57 _12BF6 

.75 _128H7 

.69 _128K5 

.79 _12BL6 

.80 _126Q6 
.61 _12BR7 
.79 _126V7 
.94 _128Y7 
.56 _12627 
.51 _12CN5 
.71 _12CR6 

1.44 _25EH5 
.86 _25L6 
.68 _25W4 
.50 _32ET5 
.53 _35C5 
.60 _35L6 
.77 _35W4 

1.00 _35Z5 
.56 _36AM3 

1.16 _5085 
.74 _5005 
.76 _50EH5 
.77 _50L6 
.86 _70L7 
.56 _117Z3 
.67 _B07 

ORDER FORM MAIL TODAY 

RAD -TEL Tube Co. 

Dept. El -5 

55 Chambers Street 
Newark 5, New Jersey 

Total 
Tubes S 
Total 
Part(s) S 

Postage $ 
Grand 
Total $ 

.55 

.57 

.68 

.55 

.51 

.60 

.42 

.60 

.36 

.69 

.53 

.55 

.61 

.97 

.85 

.75 

ENCLOSED IS 5 Please rush order. 
Books) 8e Your Own TV Repairman M $1.00 ea. #170 

SEND: - Cheater Cord 29c ea. Lots of 3.25c ea. #154 
Orders under $5.00 - Add $1.00 handling charge - plus postage. 

FREES 
0 Send .FREE Tr blenShoottingCGuiide 

NAME 

ADDRESS 

CITY ZONE STATE 
rrri 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


IN THE MISSILE PROGRAM at l'w nth u bi , u À Fo/ u, Rase is CREI graduate Robert 

N. Welch. Moving ahead rapidly since enrollinr n ith CREI, he is nolo a Philco TechRep 

Engineer and section leader in the Precisio-r Measurement Equipment Laboratory. 

If you are employed in electronic; 

WE WANT TO SEND YOU THE FREE BOOK 

that started this man on the way to a rewarding career 
Today Robert N. Welch has a well -paying, e_citing posi- 
tion in space age electronics. But he held a routine job 
when he sent for our free book, "Your Carer in Elec- 

tronics and Nuclear Engineering Technology". 
From this 58 -page book, he discovered the real reason 

why some men move ahead in electronics while others 
stand still. He learned the vital importance 3f advanced 
knowledge of electronics to a man who cannot be satisfied 
with an uninteresting, low- paying job. He foLnd out why 

CREI Home Study Programs are recognized by leading 
organizations as particularly effective preparation for a 

career In advanced electronics. Mr. Welch is just one of 

thousands of men in every phase of electronics who 

profited from reading this book. Send for free copy. Use 

coupon or write: The Capitol Radio Engineeri,g Institute, 
Dept. 1705A, 3224 16th St., N.W., Wash. 10, D. C. 

?A*yA R © © Founded 1927 

l°rei -' The Capitol Radio Engineering Institute 
ti'e Pñ> 

Dept.1705A, 3224 Sixteenth St., N.W., Washington IQ D. C. 

Please send me FREE book describing career opportunties and 
CREI Programs in advanced electronics. I am employed in eèctronics 
and have a high school education. 

Name 
Me 

Address 

City Zone State 

Employed be 

Type of Present Work......__..._.._ 

Check: tome Study Residence School G. I. Bill 411 

www.americanradiohistory.com

www.americanradiohistory.com


rt Í:; : : 
FLEET COURIER 

NEW, EASY -TO -USE COMMERCIAL CB 
Here's low cost, reliable, 2 way radio control for transportation, trucking, taxi, marine 
and agriculture operations ... large or srflall, independent or fleet! This good looking, 
rugged transceiver gives dependable, drift -free contact . . . whether mobile or base. 
There are no circuits to tune, no complex operations. It's another quality -first from 
e.c.i., makers of the famous Courier 1M. 

Check These Features: 

5 CHANNEL TRANSMIT d RECEIVE 3.5 WATTS OUTPUT 
GLEAMING CHROME CABINET NOISE- CANCELLING MIKE 
SIMPLE 3 KNOB CONTROL $159.50 LIST 

FLASH! FLEET COURIER-30B NOW AVAILABLE FOR 30 WATT BUSINESS AND 

INDUSTRIAL RADIO SERVICE (FCC TYPE APPROVAL APPLIED FOR). $229.50 LIST 

Write For Full Details. Dealer and Distributor Inquiries Invited. 

® 
@II'Slightly higher west of the Rockies 

electronics communications, inc. 325 no. macquesten pkwy., mt. vernon, n. y. 

www.americanradiohistory.com
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