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on the Citizeis Band 

How to Buy a Transceiver 
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By Tom Kneitel,12Q1747 

How to Service Your CB Equipment 
By Herb Friedman, 2W6045 

Plans for FOUR CB Antennas 
-By Charles Tepfer, 2W4223 
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Add a Tune -Up Meter Add an S -Meter 
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Plans for a Safe Mobile Mike Build a CB Signal Generatcr 

Choose the Right Antenna for Your Rig How to Time Your Output 
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START AND A BRIGHT FUTURE 

NICS Radio Television 
Fast Growing Field of Electronics 
Needs More Trained Technicians 
New developments are creating more and 
more job opportunities for men with Elec- 
tronics training, and these are better than av- 
erage jobs. Take NRI training at home in 
your spare time. Hold your present job while 

= training. Prepare now for a brighter future. 
Added Income in Spare Time Starting Soon 
Soon after enrolling we show you how to 
earn extra money in spare time, repairing 
sets. Many use this extra money to pay for 
their NRI course, or buy things they nor- 
mally couldn't afford. Some have found 
better paying jobs within a year. Others 
have started their own businesses. 
Train With the Leader - Get Started Fast 
NRI is the oldest and largest school of its 
kind. For 45 years, NRI has featured the 
best training for beginners -for men with- 
out previous experience. Mail postage -free 
card for 64 -page Catalog. Read success 
stories. See equipment you get. Find out 

'about 60 -day trial enrollment offer. 
Convenient monthly terms. ACT NOW. 

KM OLDEST l LARGEST HONE STUDI RADIO TV SCHOOL 

national Radio institute 
wr:HINOTON 16, D.C., fSTAllLISHkU IvN 

NRI Graduates help build, install, operate and servit 
electronic equipment for the "Space Age" we live in- 
equipment used in offices, factories, the mJitary. ()the 
are inspectors, laboratory technicians, etc., or work wit- 
the Government and Armed Forces. 

From Radio -TV Servicing and Broadcasting to missile: 
NRI graduates share in the gigantic Electronics industr3 
Interesting jobs await you in studios, on ships and plane: 
in your own Radio -TV business. Mail coupon today. 

NRI PREPARES YOU FOR JOBS LIKE THES 
Electronic Technician Service Technician Assistant Engine 
Cameraman Civil Service Specialist Computer Technicia 
Computer Programmer Designer Field Technician Field Mainte 
Hance Man Plant Parts Inspector Instrument Technician Lahoratcr 
Technician Radio Operator Transmitter Engineer Airlines Technici$ 
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CB MOBILITY? 
This rugged power supply with heavy duty vibrator is the heart 
of e.c.i. Courier l's versatility for mobile or base use. It is one 
of five key components in the Courier 1 unitized chassis ... and 
offers built -in 110 volt power for base station use and built -in 
12 volt power for mobile use. Add to this an extremely effective 
noise limiter plus cadmium plated metal parts for marine use. 

Want more good reasons why CB experts say Courier 1 is great? 
See for yourself. Check these features: 

write tor free brochure 

$ 189.50 

Slightly higher west of Rockies 

®@ll. 
May. 1962 

electronics 

12 CHANNEL TRANSMITTING MORE THAN 3 WATT OUTPUT 

23 CHANNEL TUNABLE RECEIVE BETTER THAN 15 WATT CAPABILITY 

4 POSITION FIXED RECEIVE FRONT PANEL RF GAIN CONTROL 

BUILT-IN SQUELCH BUILT-IN "S" d "RF" METER 

LOWEST NOISE FRONT END (NUVISTOR) FULLY MODULATED (100 %) 
ELECTRONIC SWITCHING (NO RELAYS) ENTIRE UNIT SLIDES OUT ON TRACKS 

(Limited to 5 watts input by present FCC regulations) 

communications, inc. 325 no. macquesten pkwy. mt. vernon, n.y. 
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Profits That Lie Hidden 
in America's Mountain of '. 

Broken Electrical App1iaij 
By J. M. Smith President, Notional Radio Institute 

And I 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 Ws no wonder 
that men who know how to service them 
properly are making $3 to $3 an hour - in 
spare time or full time! I'd like to send you 
a Free Book telling how you can quickly and 
easily get into this profitable field. 

TRE 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 from 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 

J. G. Stinson, of Long Beach: "I bave 
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 comer 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 parts to assemble a 
sturdy, portable Appliance Tester 
that helps you earn while you learn. 
Easy -to- follow manual tells how 
to assemble and use the Tester 
right away. Locate faulty cords, 
short circuits, poor 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 repaira. 

May, 1962 
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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 95 years. 
We start from scratch - fell 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 cost you 
less than 204 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. KE2, Washington 16, 
D.C. (No obligation, of course - and no 
salesman will call on you.) 

MAIL THIS FOR FREE BOOK and SAMPLE LESSON 

Mr. J. M. Smith. President 
NATIONAL RADIO INSTITUTE 
Dept.nE2, Waskh, teat 16, D.C. 

Tell me how I can "cash in" on the "Elec- 
trical Appliance Boom." Said me your illus- 
trated FREE BOOK that outlines the whole 
NRI Course, tells what opportunities are 
open to me, answers my questions, describer. 
morass of other students, and much more. 
Also send me the FREE SAMPLE LESSON 
m I can see how clear and easy your instruc- 
tions are. I am particularly interested in: 

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

and no selenium will call on me. 

Name 

Address 

City 

a- 
Zone.... State 

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

tom.. 

from our readers 

Red Bug 

I am curious about your description 
of the listening device they found in our 
Moscow embassy (HOW RUSSIAN 
SPY RADIOS WORK, January '61 EI) 
as compared to the description given at 
the same time by a "big weekly picture 
magazine." They printed the same pic- 
ture you did of Henry Cabot Lodge and 
the Great Seal and said the spy gadget 
was a hidden microphone. You said it 
wasn't a hidden microphone, but a spe- 
cial kind of tuned -cavity gismo. Who 
takes the honors for stupidity here? 

Bill Sheffield 
Seattle, Wash. 

The picture- magazine people win the 
laurels without a struggle, Bill. EI was 
correct. 

Panic in the Bedroom 

That Panic Button you told how to 
build in your November issue has uses 
you didn't even mention. It knocks 
down houses better than a wrecking 
ball. I completed mine one night and 
took it upstairs and set it off beside my 
sleeping wife. Her reaction was instan- 
taneous. She picked up a $15 alarm 
clock and threw it. She missed me but, 
unfortunately, not an $8.70 window that 
got in the way. 

I withhold my name for reasons of 
safety. 

Name Withheld 
Los Angeles, Calif. 

4 

My face is red. I wired and rewired 
the Panic Button several times and it 
still didn't work. Then I found the 
trouble -a bad pushbutton. I just wish 
it had another stage of amplification to 
get a little more volume. This I am 
working on. Anyway, it works like a 
charm. 

Downside Up 

Dutch Meyer 
Technical Diréctor 
KMSO -TV 
Missoula, Mont. 

The cover of your January issue, 
having to do with your special articles 
on Short -Wave Listening, was quite 
colorful. Posted on the wall were some 
QSL cards, including the rarest one of 
all. I'm talking about the one reading 
NS6ZO. Maybe it's from Mars or some- 
place like that. Or should it be turned 
upside down to read OZ9SN, from Den- 
mark? 

Richard Frost, K1JVG 
Burlington, Mass. 

Could be, Dick. Could be. 

Your Special Issue on SWL made a 
mistake on the Lafayette HE -30 re- 
ceiver. The price was listed as $99.95 for 
the kit. Shouldn't that be $79.95? 

Paul Justyna 
No Address Given 

Yes, the price should be $79.95. 
Thanks for writing, Paul ... wherever 
you are. 

[Continued on page 6] 
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JOB OPPORTUNITIES! 
EXCITEMENT! 
MONEY! 

All this 

can be 

Yours as a trained 
3 

Electronics 
TECHNICIAN 
OVER 6,000 FIRMS HAVE EMPLOYED 

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

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

HOW DeVRY TECH CAN "BLUEPRINT" YOUR CAREER! 
DeYry's faculty not only knew how to teach Electronics, hat they also understand men. They 

most likely know the type of problems yes face. From this staff yes get help, advice and 

understanding. It is this "bona." side of DeYry's program that has caused many of eor 

graduates to say: "DeVry Tech not only trains you for a job, they actually help you blueprint 
a profitable futere!" 

NO ADVANCED EDUCATION NEEDED! 

Why don't yes write for FREE FACTS today? Lean how you TOO tau be a member of 

the great fratenity of DeVry Tech graduates across the contieent ... men who were 
properly trained., mow-aged, appreciated aid onderstood! SEND IN COUPON NOW! 

EFFECTIVE EMPLOYMENT SERVICE 
DeVry Tech's effective Feelayout Service is available to all vadeates 
without additional cost. 

2 FREE BOOKLETS 
Send Coupon TODAY[ 
'One, of North Americo's Foremost Electronics Training Centers" 

Accrdited Member of 
National Home Study Council 

MICRO-WAVES 

BROADCASTING 

Real DMVitY TECHNICAL INSTITUTE 
; 4141 Bo ument Ave.. Chicago 41, III., Dopt. El -S -5 

Please give me your 2 FREE I1OOKLI TS, "Pocket Guide to Real Earn- . ings" and "Electronics in Space Travel;" also include details on how 
to prepare for a corser in one or more branches cf Electronics. 

LET CeVRY HEL 
YOU PREPARE 

AND BLUEPRINT 
A SOLID 

:AREEP. IN 
THIS 

FAST- GROWING 
FIELD; 

DeVRY INSTITUTE 
CHICAGO TORONTO 

May, 1962 

Name Age 

Street Ape 
PRINT 

City Zone State 
Check here if you face military service. 

2075 Canadian residents address: DeVry Tech el Canada, Lid. 
970 Lawrence Avenu Watt, Taranto, On aria 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

3rd overtone..005% tolerance -to meet all 
F C C requirements. 95 Hermetically sealed HC6 /U holders. 1/2" 

c 
pin .spacing -.050 pins. (.093 pins availa- EACH ble, add 15¢ per crystal). 

The following Class "D" Citizen Band frequencies in 
stock (frequencies listed in megacycles): 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 
27.075, 27.085, 27.105, 27.115, 27.125, 27.135, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

Matched crystal sets for all CB units.. .. $5.90 per set. Specify 
equipment make and model numbers. 
RADIO CONTROL CRYSTALS IN HC6 /U HOLDERS 
Specify frequency. '" pin spacing ... pin diameter .05 (.1193 
pin diameter, add 15c) $2.95 ea. 

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

.005% Tolerance $3.50 ea. 
SEALED OVERTONE CRYSTALS 

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

`V "'' QUARTZ CRYSTALS v FOR EVERY SERVICE 
All crystals made from Grade "A" im- 

' 4 ported quartz -ground and etched to exact .' frequencies. Unconditionally guaranteed) 
Supplied in: 

FT -243 holders MC -7 holders CRIA /AR holders FT -171 holders 
Pin spacing 1 /s^ Pin spacing s/a" Pin spacing t/29 Pin spacing 3/4r' 
Pin diameter Pin diameter Pin diameter Banana pins 

.093 .125 .125 

MADE TO ORDER CRYSTALS SPECIFY HOLDER WANTED 
1001 KC to 2600 KC: 

.005% Tolerance $4.50 ea. 
2601 KC to 9000 KC: 

.005% Tolerance $2.50 ea. 
9001 KC to 11,000 KC: 

.005% Tolerance $3.00 ea. 

Amateur, Novice, Technician Band Crystals 
.01% Tolerance . $1.50 ea. -80 meters (3701 -3749 KC), 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 
meters (8335 -8650 KC) within I KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC) 500 ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs ± 15 cycles $2.50 per pair 
200 KC Crystals, $2.0 ea.; 455 KC Crystals, $1.25 ea.; 
500 KC Crystals, $1.25 ea.; 100 KC Frequency Standard 
Crystals in HC6 /U holders $4.50 ea.; Socket for FT -243 
crystal 150 ea.; Dual socket for FT -243 crystals, 15d ea.; 
Sockets for MC -7 and FT -171 crystals 25c ea.; Ceramic 
socket for HC6 /U crystals 200 ea. 
Write for new free catalog #961 complete with oscillator circuits 

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

NOW! Engineering samples and small quantities for prototypes 
now made either at Chicago or at Ft. Myers Plant. 24 Hour 
Service! 

IN CHICAGO, PHONE GLADSTONE 3 -3555 

RUSH ORDER. Use coupon for 1st Class shipment 

TEXAS CRYSTALS 
Dept. E -52, 1000 CRYSTAL DRIVE, FORT MYERS, FLORIDA 

For extra last service, Phone WE 6 -2100 

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

E -52 
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FEEDBACK 
Continued from page 4 

May I compliment you on your very 
interesting articles on SWL and DX? I 
gain much needed information from 
your magazine. 

Stephen Sauer, WN9ASZ 
Age 14 
Indianapolis, Ind. 

Your January '62 issue was a master- 
piece as far as we SWL's are concerned. 
I'm glad your magazine realizes the tre- 
mendous scope and potential of our 
hobby. 

Ken MacNeilage 
Editor 
American Shortwave 

Listeners Club 
Cranford, N. J. 

El thanks the several dozen readers 
who wrote us complimentary letters 
about our January issue. 

Indian Offer 

I read your magazine with keen in- 
terest. I would like your readers to 
know I have organized a sort of tape - 
friendship club for exchanging tapes 
and I can send tapes anywhere in the 
world on such subjects as classical, in- 
strumental and vocal Indian musics, 
Indian marriage, religious ceremonies, 
villages, streets and ways of cooking. 

Ambika Shrivastava 
30 Pagnispaga 
Indore City (M.P.) 
India 

The New ARMy 

Reader Tom Duignan's suggestion in 
your January FEEDBACK column that 
Amateur Radio Monitors (ARM's) de- 

[Continued on page 110] 
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"I SAW 
MYSELF 

10 YEARS 

FROM 

NOW!" 
It happened one payday ... 

Fred worked on the line next to me. Nice guy. 
Married. Two children. Been on the same job 10 
years. 

As we walked away from the pay window to- 
gether he said, "Funny. Each week I get to feel like 
I'm letting my family down. You know. Not getting 
ahead so I can give them the things they need." 

His words hit me all of a sudden. I could see 
myself saying the same thing -10 years from now! 

Not only that. I could see the same job. Same 
thin paycheck. Same worries. 

I thought about Fred all day. Then that night 

I saw an ad for I.C.S. It told about the job oppor- 
tunities that open up with I.C.S. training. How 
people had found new careers and job success. 

I mailed the coupon and that was the start. In 
just a few months my boss discovered I was an I.C.S. 
student. He was so pleased he decided to move me 
off trie line. A year and two raises later I was made 
an assistant supervisor. 

What about Fred? He's still working on the line. 
Still hoping for the future. 

I told him about I.C.S. But so far he hasn't done 
anything. I guess some people never will. 

How about you? 

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

INTERNATIONAL CORRESPON DENCE SCHOOLS ICS 
BOX H7390D, SCRANTON 15, PENNA. 

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

ARCHITECTURE 
and BUILDING 
CONSTRUCTION 

O Air Conditioning 
O Architecture 

Arch. Drawing and 
Designing 

O Building Contractor 
O Building Estimator 
O Carpenter Builder 
O Carpentry and Millwork 
O Heating 
O Painting Contractor 
O PI b' 

Aero- Engineering Technology 
O Aviation Engine Mech. 
O Reading Aircraft Blueprints 

BUSINESS 
O Accounting 
O Advertising 
O Bookkeeping and Cost 

Accounting 
O Business Administration 
O Business Management 
O Clerk Typist 
O Creative Salesmanship 

D Reading Arch. Blueprints O Managing a Small Business 
O Professional Secretary 

ART O Public Accounting 
O Commercial Art O Purchasing Agent 
O Magazine Illus. O Real Estate Salesmanship 
O Sign Painting and Design'g O Salesmanship 
O Sketching and Painting O Salesmanship and 

AUTOMOTIVE O 
Management 

O Automobile 
Traffic Management 

O Auto Body Rebuilding CHEMICAL 
and Refinishing O Analytical Chemistry 

O Auto Engine Tuneup O Chemical Engineering 
O Auto Electrical Technician O Chem. Lab. Technician 
O Diesel Engines O General Chemistry 

(In Hawaii, reply P.O. Box 418, Honolulu) (Partial list of courses) 

opportunity booklet about the field BEFORE which I have marked X (plus sample tesson): 

O Oil Field Technology O Electric Motor Repairman O Industrial Safety 
O Pulp and Paper Making O Elec. Engr. Technician O Machine Shop Practice 

O Elec. Light and Power O Mechanical Engineering 
CIVIL 
ENGINEERING 

O Practical Electrician O Plumbing and Heating 
Practical Lineman O Professional Engineer 

O Civil Engineering O Professional Engineer O Quality Control 
O Construction Engineering HIGH SCHOOL O Reading Shop Blueprints 
O Highway Engineering O Refrigeration and Air 
O Professional Engineer (Civil) O Good English Conditioning 
O Reading Struc. Blueprints High School Diploma O Tool Design O Tool Making 
O Sanitary Engineer High School General 

O Sewage Plant Operator O H. S. College Prep. 

O Structural Engineering an r'g Si Science) 

O Surveying and Mapping O High School Math 

O Water Works Operator High School Science 
O Short Story Writing 

DRAFTING LEADERSHIP 
O Aircraft Drafting O Industrial Foremanship 
O Architectural Drafting O Industrial Supervision 
O Drafting & Machine Design O Personnel -Labor Relations 
O Electrical Drafting O Supervision 
O Electrical Engineer Drafting 
O Industrial Piping Drafting MECHANICAL 
O Mechanical Drafting and SHOP 
O Sheet Metal Drafting O Diesel Engines 

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

RAI LROAD 
O General Railroad 

STEAM and 
DIESEL POWER 

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

ELECTRICAL O Heating and Air Conditioning Stationary Steam Engines 

O Electrical Appliance Servicing O Industrial Engineering TEXTILE 
O Electrical Engineering O Industrial Instrumentation O General 

Name Age Home Address 

City Zone State Working Hours A M to P M 

Canadian residents send coupon to International Correspondence Schools. Canadian, Ltd., Montreal, 
Occupation Canada.... Special low monthly tuition rates to members of the U. S. Armed Forces, 

May, 1962 
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SEND FOR 
YOUR .!ILL /ED 

MONEY -SAVING 1962 
ELECTRONICS CATALOG 

1962 

444 PAGES 
World's Biggest 
Most Complete! 

NO MONEY DOWN 
New Credit Plan 

Gives You Soy, More 
Buying Powert 

SAVE MOST ON 
EVERYTHING IN ELECTRONICS 

world's largest selection of famous name bends 
Send today for this ntEE Catalog -the world's 
biggest, featuring everything in Electronics for 
modem living. Largest selection of all famous 
name brands, including products and values 
available only from ALLIED. Whether you're a 
kit builder, experimenter, hi -S fan, Amateur, 
technician or student, you'll save most on: 

KNIGHT- KITS*-hest is guild -Year -Owe 
. Everything in Stereo Hi- Fidelity 

New Multiplex Stereo FM 
New All- Transistor Stereo Hi-Fi 
KNIGHT' Super -Value Sterne Hi -Fi 
Tape Recorders L Phone Equipment 
Citizens land 2 -Way Radios 
TV Tubes, Antennas, Accessories 
Parts, Tubes, Transistors, Tools, leeks 
Amateur Station Equipment 
Public Address & Intercom 
latest Test & Lab Instruments 

SAVE MOST on everything in Elea- f 
tronies at Ai.t.teu the world's largest 
electronic supply house. Get fastest 
service, expert personal help, easiest- 
pay terns, fiend coupon today for 
HIKE 196î1 ALLIED Catalog, 

Satisfaction Guaranteed 
or Your Money Sack 

ALLIED RADIO 
ALLIED RADIO, Dept. 86 -E2 
100 N. Western Ave., Chicago s0, Ill. 

Rush FREE 1962 ALLIED Catalog. 

Name 
rams MN, 

Address 

City Zone State L J 

8 

Broadoides 
Pamphlets, booklets, flyers, 
application notes and bulletin: 
available free or at low cost. 

A third revision of the Atomic En- 
ergy Commission's catalog of Technical 
Books and Monographs (1947 -62) is 
available free from the AEC Div. of 
Technical Information Extension, Box 
62, Oak Ridge, Tenn. Books listed are 
Commission -sponsored and cover such 
areas as medicine, chemistry, engineer- 
ing, etc., as they relate to atomic energy. 

Two new Scott hi -fi amplifiers are 
described in a Guide to Custom Stereo. 
Write to H. H. Scott, Inc., Dept. P., 
111 Powdermill Rd., Maynard, Mass. It's 
free. 

The method used in transmitting and 
receiving stereo FM programs is illus- 
trated in a color wall chart put out by 
Harman -Kardon for its dealers. Free 
copies are available from the corn - 
pany's Sales Dept., Plainview, N. Y. Re- 
quests must be on a dealer's letterhead. 

Whether you like the classics or jazz, 
children's stories or foreign languages, 
you'll probably find what you're after 
in Allied's new Discount Stereo Record 
and Tape Catalog. For a free copy 
write to Allied Radio Corp., 100 N. 
Western Ave., Chicago, Ill. Ask for 
catalog No. 211. 

EICO's newest catalog covers their 
line of kits and wired products ranging 
from stereo hi -fi equipment to CB and 
ham gear. Free copies are available on 
request from EICO, 33 -00 Northern 
Blvd., Long Island City, N. Y. 

The uses of near -ultraviolet energy, 
referred to as Black Light, are discussed 
in a new booklet by General Electric. A 
free copy can be had from GE's Inquiry 
Bureau, Nela Park, Cleveland 12, Ohio. 

Solder, Its Fundamentals and Usage 
is free for the asking from Kester 
Solder Co., 4201 Wrightwood Ave., 
Chicago, Ill. + 

Electronics Illustrated 
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What Does F.C.C. Mean To You? 
What is the F. C. C.? 

F. C. C. stands for Federal Communications 
Commission. This is an agency of the Federal 
Government, created by Congress to regulate 
all wire and radio communication and radio and 
television broadcasting in the United States. 

What is an F. C.C. Operator License? 
The F. C. C. requires that only qualified per- 

sons be allowed to install, maintain, and operate 
electronic communications equipment, including 
radio and television broadcast transmitters. To 
determine who is qualified to take on such re- 
sponsibility, the F. C. C. gives technical exami- 
nations. Operator licenses are awarded to those 
who pass these examinations. There are different 
types and classes of operator licenses, based on 
the type and difficulty of the examination passed. 

What are the Different Types 
of Operator Licenses? 

The F. C. C. grants three different types (or 
groups) of operator' licenses- commercial radio - 
telePHONE, commercial radioteleGRAPH, and 
amateur. 

COMMERCIAL RADIOTELEPHONE E oper- 
ator licenses are those required d of f technicians 
and engineers responsible for the proper opera- 
tion of electronic equipment involved in the 
transmission of voice, music, or pictures. For 
example, a person who installs or maintains two - 
way mobile radio systems or radio and television 
broadcast equipment must hold a radiotele- 
PHONE license. (A knowledge of Morse code is 
NOT required to obtain such a license.) 

COMMERCIAL RADIOTELEGRAPH opera- 
tor licenses are those required of the operators 
and maintenance men working with communica- 
tions equipment which involves the use of Morse 
code. For example, a radio operator on board a 
merchant ship must hold a radioteleGRAPH 
license. (The ability to send and receive Morse 
is required to obtain such a license.) 

AMATEUR operator licenses are those re- 
quired of radio hams " - people who are radio 
hobbyists and experimenters. (A knowledge of 
Morse code is necessary to be a 'ham'.) 

What are the Different Classes of 
RadiotelePHONE licenses? 

Each type (or group) of license is divided into 
different classes. There are three classes of radio - 
telephone licenses, as follows: 

(1) Third Class Radiotelephone License. No 
previous license or on- the -job experience is re- 
quired to qualify for the examination for this 
license. The examination consists of F.C.C. Ele- 
ments I and II covering radio laws, F.C.C. 
regulations, and basic operating practices. 

(2) Second Class Radiotelephone License. No 
on- the -job experience is required for this exami- 
nation. However, the applicant must have 
already passed examination Elements I and II. 
The second class radiotelephone examination 
consists of F. C. C. Element III. It is mostly 
technical and covers basic radiotelephone theory 
(including electrical calculations), vacuum tubes, 
transistors, amplifiers, oscillators, power supplies, 
amplitude modulation, frequency modulation, 
measuring instruments, transmitters, receivers, 
antennas and transmission lines, etc. 

(3) First Class Radiotelephone License. No 
on- the -job experience is required to qualify for 
this examination. However, the applicant must 
have already passed examination Elements I, II, 
and HI. (If the applicant wishes, he may take 
all four elements at the same sitting, but this is 

not the general practice.) The first class radio- 
telephone examination consists of F. C. C. Ele- 
ment IV. It is mostly technical covering ad- 
vanced radiotelephone theory and basic tele- 
vision theory. This examination covers generally 
the same subject matter as the second class ex- 
amination, but the questions are more difficult 
and involve more mathematics. 

Which License Qualifies for Which Jobs? 

The THIRD CLASS radiotelephone license is 
of value primarily in that it qualifies you to take 
the second class examination. The scope of 
authority ebvered by a third class license is 
extremely limited. 

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

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

How Long Does it Take to Prepare 
for F. C. C. Exams? 

The time required to prepare for FCC exami- 
nations naturally varies with the individual, de- 
pending on his background and aptitude. Grant- 
ham training prepares the student to pass FCC 
exams in a minimum of time. 

In the Grantham correspondence comae, the 
average beginner should prepare for his second 
class radiotelephone license after from 300 to 
350 hours of study. This same student should 
then prepare for his first class license in approxi- 
mately 75 additional hours of study. 

In the Grantham resident course, the time 
normally required to complete the course and 
get your license is as follows: 

In the DAY course (5 days a week) you should 
get your second class license at the end of the 
first 9 weeks of classes, and your first class 
license at the end of 3 additional weeks of 
classes. This makes a total of 12 weeks (just a 

little less than 3 months) required to cover the 
whole course, from "scratch" through first class. 

In the EVgENING course (3 n a week) 
you should 

d of the 15th 
your second 

classes 
class 

nights 

dnyourt first 
class license at the end of 5 additional weeks of 
classes. This makes total Of less than 5 months 

through first class, in the evveening course. 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre- 
examination you are given constant practice in 
answering FCC -type questions, presented in the 
same manner as the questions you will have to 
answer on your FCC examinations. 

Why Choose Grantham Training? 
The Grantham Communications Electronics 

Course is planned primarily to lead to an F.C.C. 
license, but it does this by TEACHING elec- 
tronics. This course can prepare you quickly to 
pass F. C. C. examinations because it presents 
the necessary principles of electronics in a 
simple "easy to grasp' manner. Each new idea 
is tied in with familiar ideas. Each new principle 
is presented first in simple, everyday language. 
Then after you understand the "what and why" 
of a certain principle, you are taught the tech- 
nical language associated with that principle. 
You leans more electronics in less time, because 
we make the subject easy and interesting. 

Is the Grantham Course a "Memory Course "? 

No doubt you've heard rumors about "mem- 
ory courses" or "cram courses" offering "all the 
exact FCC questions ". Ask anyone who has an 
FCC license if the necessary material can be 
memorized. Even if you had the exact exam 
questions and answers, it would be much more 
difficult to memorize this "meaningless" mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand - choose Grantham School of Elec- 
tronics. 

Is the Grantham Course Merely a 

"Coaching Service "? 

Some schools and individuals offer a "coach- 
ing service" in FCC license preparation. The 
weakness of the "coaching service" method is 
that it presumes the student already has a know - 
ledite of technical radio and approaches the 
subject on a "question and answer" basis. On 
the other hand, the Grantham course "begins at 
the beginning" and progresses in logical order 
from one point to another. Every subject is 
covered simply and in detail. The emphasis is on 
making the subject easy to understand. With 
each lesson, you receive an FCC -type test so you 
can discover daily just which points you do not 
understand and clear them up as you go along. 

HERE'S PROOF that Grantham Students prepare for F.C.C. examinations in a minimum of time. Here 
is a list of a few of our recent graduates, the class of license they got, and how long it took them: 

License Weeks 
James C. Bailey, 217 Behrends Ave. Juneau, Alaska 1st 12 
Edward R. Barber, 907 S. Winnifred, Tacoma, Wash. 1st 20 
M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine 1st 12 
Bernhard G. Fokker, Route 2, Canby, Minn. 1st 12 
Thomas J. Hoof, 218 S. Franklin St., Allentown, Pa. 1st 22 
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio 1st 12 
Louis W. Pavek, 838 Page St., Berkeley 10, Calif. .... 1st Ili 
Wayne Winsauer, 2009 B St., Bellingham, Wash. 1st 12 

To better serve our many students throughout the nation, Grantham School of Electronics maintains 
for separate schools- located in Los Angeles, Seattle, Kansas City, and Washington, D.C.-all offering 
the same resident courses in F. C. C. license preparation. (Correspondence courses are conducted 
from Hollywood.) 

For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 

"Careers in Electronics ". Clip the coupon below and mail it to the School nearest you. 

Get your First Class Commercial F.C. C. License Quickly 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 
1505 N. Western Ave. 408 Marion Street 3123 hillhan Road 

Los Angeles 17, Calif. Seattle 4, Wash. Kansas City 9, Ma. 

(Phone.. HO 7h7727, (Phone: MA 27227) 

821 -19th Street, N.W. 
Washington 6, 0.0. 

(Phone: 1E 16320 (Phone: ST 3-3614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL 

May, 1962 

Accredited by the Notional Home Study Council 

Well In envelope or poste on postal cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

NATIONAL HEADQUARTERS OFFICE 
1 505 N. Western Ave., Hollywood 27, Calif. 

Please send me your free booklet telling how I con gel my corn. 
mercial F.C.C. license quickly. I understand there is no obligation 
and no solesmon will coll. 28 -E 

Name Age 

Address 

City Mate 

I am interested in Home Study, I] Resident Classes , 

L 

9 
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..electronics in the news 

Moon Ball ... Those hefty (96.5 lbs.) white balls 
we've been shooting at the moon on the nose of 
Ranger spacecraft are jam -packed with instruments 
and radio equipment. (See OUR AMAZING NEW 
ROBOTS, July '61 EI.) The job of the 25 -inch 
spheres is to gather data on such things as tempera- 
ture, moonquakes and other lunar conditions. The 
moon balls are produced by Ford's Aeronutronic 
Division. They have a thick outer shell of balsa and 
a 12 -inch inner survival sphere in which the scien- 
tific instruments are stored. 

Designed to withstand the fantastic lunar climate, the survival area is protected 
by an insulating vacuum and a shot of water that is supposed to keep the tempera- 
ture fairly constant. 

According to the standard flight plan, the capsule separates from the Ranger at 
25 miles from the moon's surface and slows down to about 150 mph by the use 
of retrorockets before landing on the green cheese. The Ranger isn't so lucky. The 
builders don't plan to hear from it again after it takes a 5,000 -mph swan dive into 
the face of the man in the moon. 

Hot Stuff ... RCA has developed a thermoelectric mate- 
rial that generates electricity more efficiently than any 
of its kind. The substance is an alloy of germanium and 
silicon. A multi -layered sandwich measuring a foot 
square produces up to 10 kilowatts of electricity when 
heated to 1800° F. The RCA people envision self -con- 
tained, silent generators using the heat of a nuclear 
source, solar energy or a flame to power equipment in 
remote areas or outer space (see THESE GENERATORS 
HAVE NMP! March '62 EI) . Our photo shows an RCA 
researcher testing a small model of the new generator in 
a vacuum chamber. 

Cleaner Wasteland ... Westinghouse has built a 
new TV picture tube that eliminates those annoy- 
ing horizontal lines. The left side of our photo shows 
a cleaned -up vast wasteland image, while on the 
right is the normal line -filled image. 

Westinghouse does it by subjecting the electron 
beam in the picture tube to a high- frequency wob- 
bler signal that jiggles the scanning spot up and 
down to fill in between the lines. A split -focus grid 
in the electron gun permits the simple combination 
of the wobbler and the regular horizontal sweep. 

Pocket Rocket ... The unhappy dogface slogging 
through a ground war used to have just one de- 
fense against strafing planes -he dived into the 
ditch. But the Army and Marines are changing 
things. The GI of today can whip out a 20 -pound 
guided missile capable of tracking down and de- 
stroying any strafer. The missile's called Redeye. 

10 Electronics Illustrated 
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BUILD 10 -25 RADIO 
CIRCUITS AT HOME 

with the New 
PROGRESSIVE RADIO "EDU -KIT" ® 

6 LD * No Knowledge of Radio Neoesurr * RECEIVERS * TRANSMITTERS 
* SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR * CODE OSCILLATOR 

* No Additional Pads or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

* Sold in 7! Countries 

SCHOOL INQUIRIES INVITED 

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 
ock- bottom price. Our Kit is designed to train Radio & Electronics Technicians, making 
se of the most modern methods of home training You will learn radio theory, construe 
ion practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL 

You will learn how to build radios, using ing regular schematics; how to wire and solde 
n a professional manner; how to service radios. You will work with the standard type o 

punched metal chassis as well as the latest development of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work wit 

RF and AF amplifiers and oscillators, detectors, rectifiers, test equipment. You will learn 
practice ode, using the Progressive Code Oscillator. You will learn and practice 

trou 
q 

t DDy amain yRadio using the Progressive Signal Sl Tracer Progressive Signal 
the 
Injector, 

accompanying 
s 

instructional 
st Dynamic 

material. 
Electronics Tester, Square Wave Generator and the accopanyi 

You 
ceiv 

training will receive You 
will 

for ild Novice, 
Transmitter, 

General Classes of F.C.C. Radio 
Amateur Licenses. Voss wnl build Receiver, ircuits, 

learn 
a he Wave Generator, You 

Oscillator, Signal Tracer and onnl for Injector circuits, and lar how to operate them. You 
will receive an 

previous 
background 
knowledge 

ffr television, Hi-Fi and Electronics. The. 
Abso utel y prearsu o knowlenge radio o is ence.red. The o-Kit" 

will 
is the 

product of many years of teaching and engineering 
science 

experience. The "yd times ill pa 
vide you with a base education 

Tracer 
in Electronics 

worth 
and Radio, worth many times the small 

price you pay. The Signal Tracer alone is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the lightest background 

in radio or nce. Whether you are inter- 
ested in Radio & Electronics because you 

bus mess or e jobs withha future, you VIM 
paying 

"Edu -Kit" a worth-while investment. 
Many thousands of individuals of all 

ages and backgrounds have successfully 
used the "Edu -Kit" in e than 79 coun- 
tries of the world. The 

more 
has been 

carefully designed, step by step, so that 
you cannot make a mistake. The "Edu -Kit" 
allows to teach yourself at your own 
rate. No instructor is es try. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 
d is universally accepted as the standard in the field of electronics training. The "Edu - Kit" uses the modern educational principle of "Learn by Doing." Therefore you construct, 

learn schematics, study theory, pr practice trouble -shooting -all n closely integrated pro- 
gram designed to provide an easily-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu- Kit." You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble- shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in progressive manner, and at your own rate, you will 
find yoarself constructing more advanced multi -tube radio u dio circuits, and doing work like a 
prates oval Radio Technician. 

Included in the "Edu -Kit" course urse are Receiver, Transmitter, Code Oscillator, Signal 
Tracer, Square Wave Generator and Signal Injector circuits. These are not unprofes- 
sional "breadboard" experiments, but genuine radio circuits, constructed by means of 
professional wiring and soldering o metal chassis, plus the new method of radio construc- 
tion known as ''Printed Circuitry." These These circuits operate on your regular AC or DC house 
currant 

THE "EDU -KIT" IS COMPLETE 
You will receive all parts and instruction necessary ary to build several different radio and 

electror ics 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, volume controls and switches( etc. 

In addition, you receive Printed Circuit materials, including Printed Circuit chassi4 
special tube sockets, hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, d 

a 
elf- powered Dynamic Radio and Electronics 

Tester. The ''Edu -Kit" also includes Code Instructions and th Progressive Code Oscillator, 
in addition to F.C.C. -type Questions and Answers for Radio Amateur License training. You 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 

Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio-TV Club, Fr Consultation Service, Certifi ate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 

Choose From These Popular 
"Edu -Kif" Models 

#10A: 10 Circuits $14.95 

#15A: 15 Circuits $19.95 

#16A: 16 Circuits (includes Printed Cir- 
cuitry) $22.95 

#20A: 20 Circuits (includes Printed Cir- 
cuitry and 4 Advanced Circuits) $26.95 

#25A: 25 Circuits (includes Printed Cir- 
cuitry and 9 Advanced Circuits) $30.95 

T aining Electronics Technicians Since 1906 

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 ROOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn trouble -hooting and 

n a pro manner. You 
will practice repairs one the sets that 
you construct. 'You ill learn symptoms 

t and causes of trouble in home, portable 
and ear radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio Electronics Tester. While you 
are learning in this practical way, you 
will be able to do many a repair job for 
your friend and neighbors, and charge 

n 
fee which will far teed the price of 
the"Edu- Kit." Our Consultation Service 
will help you with any technical problems 
you may have. 

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

bury, "I Conn., writes: I have repaired 
cal sets for my friends, and made 

a neye The "Edu -Kit" paid for itself, I 
several 

ready to spend $240 for a Course, 
but I found your ad and sent for your 
Kit." 

Ben Valerie, P. O. Box 21, Magna, 
Utah: "The Edu -Kits are wonderful. Here 
I am ending you the questions and also 
the answers for them. I have been in 
Radio for the last seven years, but like 
to work with Radio Kitt, and like to 
build Radio Testing Equipment. I en- 
joyed every minute I worked with the 
different kits- the Signal Tracer works 
fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radio -TV Club." 

Robert L. Shun, 1534 Monroe Ave., 
Huntington, W. Va.: Thought I would 
drop you a few lines to say that I re- 
ceived my Edu -Kit, and was really amazed 
that such bargain can be had at ouch 
a low price. . 1 have already started - 
pairing radios and phonographs. My 
friends were really surprised to see me 
get into the swing of it no quickly. The 
Troubleshooting Tester that cornea with 
the Kit is ally swell, and finds the 
trouble, if there is any to be found." 

UNCONDITIONAL MONEY -BACK GUARANTEE 
Please RUSH my Progressive Radio "Edu -Nit" to me. 
BE SURE TO INCLUDE all the FREE EXTRAS and BONUS RESISTOR 
DENSER KITS WORTH $7.00. 

MODEL desired Price 
Send "Edu -Kit" postpaid. I enclose remittance in full. 
Send "Edu -Kit" C.O.D. I will pay postage. 
Send me FREE additional information describing "Edu- Kits." 

Name 

Address 

and CON- 

PROGRESSIVE "EDU -KITS" INC. 
1186 Broadway, Dept. 541AE, Hewlett, N. Y. 
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COMPLETE SERVICE TRAINING 
... written so you can understand it! 

ALMOST 1500 PAGES! 

Fix any TV or Radio 

Ever Made 
EASIER - BETTER - FASTER! 

No complicated theory or mathematics! These famous 
Ghirardi books get right down to brass tacks in showing you 
how to handle all types of AM, FM, and TV service work by 
approved professional methods. Almost 1500 pages and over 
800 clear illustrations show how to handle every phase of 
troubleshooting and servicing. Each book is co- authored by 
A. A. Ghirardi whose manuals have helped train more service- 
men than any other books or courses of their kind! 

1 -Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. For the 
beginner, it is a comprehensive training course. For the experi- 
enced serviceman, it is a quick way to "brush up" on specific 
Jobs, to develop improved techniques or to find fast answers 
to puzzling service problems. Includes invaluable "step -by- 
step" troubleshooting charts that show what to look for and 
where. 820 pages, 417 illustrations, price $10,00 separately. 
(708578) 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 669 -page volume is the ideal guide for servicemen who 
realize it pays to know what really makes modern radio -TV 
receivers "tick" and why. Gives a complete understanding of 
basic circuits and circuit variations; how to recognize them at 
a glance; how to eliminate guesswork and useless testing in 
servicing them. 417 illus. Price separately $9.00. (708214) 

Special low price ... you save $2.00 
If broken Into lessons and sent to you as a you'd regard 

these two great books as a bargain at $100 Dora snore! 
Under this new offer, you buy both books for only $17.00 

lessons you save $2.00. No less to watt for. You learn fast -and right! n- -STUDY 10 DAYS FREE! -3 - 
Dept. PR -52, HOLT, RINEHART 6 WINSTON, INC., 

ITechnical Div., 363 Madison Ave., 
New York 17, N. Y. 

I 

I 
I 
I Name 

IAddress 

Send books below for 10 -day FREE EXAMINATION. In 10 
days I will either remit price indicated (plus postage) or return 
books postpaid and owe you nothing. 

Radio R TV Receiver TROUBLESHOOTING i REPAIR (Price 
$10.00 aepsntely) (708578) D dbß TV CIRCUITRY i OPERATION (Price $9.00) (708214) 

Check here for MONEY -SAVING COMBINATION OFFER 
Save $2.00. Send both of above big books at special 

Price of only $17.00 for the two. (Regular price $19.00. you save $2.00.1 (709006) 
SAVE! Send cash with order and we pay postage. 
Same return privilege with money promptly refunded. 

ICity, Zone, State 
Outside U.S,A.- $10.50 for TROUBLESHOOTING & REPAIR; $9.50 for CIRCUITRY & OPERATION: $18.00 for both. Cash only, but money refunded if you return books in 10 

ISM 

days. (Above offer expires January 15, 19631 - =M--- MM- - - - 

.,.electronics in the news 

As you might deduce from its name, 
Redeye has an eye in the nose which 
detects infrared energy given off by a 
plane's engine and steers the missile to 
its target. Two pop -out fins control 
flight. The Redeye m easures just 4, feet 
3 inches from eye to tail, is 3 inch in 
diameter and can be shoulder -fired like 
a bazooka. Its guidance system was de- 
veloped by General Dynamics of Pom- 
ona, Calif. 

Bee -Bob SOS ... A new sound has been 
added to the maritime distress fre- 
quency of 2182 kc. It's a distinctive alert 
signal adopted recently by the Coast 
Guard, consisting of two modulating 
tones -one at 2,200 cycles and the other 
at 1,300 -which alternate four times 
each second for 45 seconds. When the 
bee -bop signal is heard, it means the 
Coast Guard has received a distress 
message and all stations must clear the 

frequency to facilitate communications 
with the ship or plane that is in trouble. 
Since the signal is so new, the Coast 
Guard wants reports (send them to CG 
headquarters in New York or San Fran- 
cisco) from anyone who hears the sig- 
nals as to readability, listener's location, 
time, date and how well the bee -bop 
quieted traffic on the frequency. 

The little transistorized signal gen- 
erator is shown in our photo. 
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want to 
double 

your pay? 
Move Ahead 

in 
ELECTRONICS 

a successful plan for .. 

Electronics Training 

Get This Handy Pocket 
Electronics Data Guide 

Free... 
Puts all the commonly used conversion 
factors, formulas, tables, and color codes 
at your fingertips. Yours absolutely free if 
you mail the coupon today. No further 
obligation! 

TO GET THIS FREE GIFT, 
MAIL COUPON TODAY! 

FIND OUT how the FCC license helps you 

get a better job or increase your pay 

on your present job 

MAIL COUPON TODAY 

Cleveland Institute of Electronics 

[Cleveland Institute of Electronics 
Desk El 39, 1776 E. 17th Sf., Cleveland 14, Ohio 

Please send Free Career Information prepared to help me get 
ahead in Electronics. I have had training or experience in 

Electronics as indicated below: 

Your FCC License 
Or Your Money Back 

Completion of the Master Course (both Sec- 
tions) will prepare you for a First Class Com- 
mercial Radio Telephone License with a 
Radar Endorsement. Should you fail to pass 
the FCC examination for this license after 
successfully completing the Master Course, 
you will receive a full refund of all tuition 
payments. This guarantee is valid for the en- 
tire period of your enrollment agreement. 

Cleveland Institute Announces 
A New and Dynamic Technician Train- 
ing Program in Computers, Servo 
Mechanisms, Magnetic Amplifiers, and 
Others. 
Other advanced fields covered include Basic 
Math, A. C. Circuit Analysis, Pulse Circuitry, 
Color TV, Radar, Advanced Measuring Tech- 
niques, Industrial Electronics, Instrumenta- 
tion, Automation, Radio Telemetry. Send for 
information today. 

Accredited by the 
National Home Study Council 

Military Broadcasting 

Radio TV Servicing Heme Experimenting 

Manufacturing Telephone Company 

Amateur Radio Other 

May, 1962 

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

Name Age 

Address 

City Zone ....State 
EI -39 
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EMC's 
UNBEATABLE 

VALUER!! 
You get the most 

per measurement dollar! 

All New precision instrumerts . satisfaction 
guaranteed! Best quality! By far the best value 
obtainable in wired or kit form! 

EMC NEW MODEL 212.. . 

TRANSISTOR ANALYZER... 
Checks DC current gain in 3 
ranges to 200. Tests for leak- 
age. Checks all transistors as 
oscillators both in and out of 
circuit. Can be used to signal 
trace AF, IF or RF circuits. 
Checks condition of diodes. 
Tests battery voltage on 0 -12 
scale. Checks DC current drain 
on 0-80 ma scale. Supplied 

with complete instruction manual, transistor listing and 
pair of test leads. Model 212 .... $18.50 ired 

Model 212 Kit ....$13.50 

EMC NEW MODEL 213 
TUBE TESTER .. 
Completely modern! Com- 
pletely flexible! Completely 
new! Checks all the new 
12 prong (Compactron), 
Nuvistor, Novar, and 10 
prong tubes, in addition to 
octal, loctal, miniature, 
and 9 prong tubes. Tests 
each tube for shorts, leak - 
ages, intermittents, opens, 
as well as for quality. 
Each section of multi-pur- 
pose tube is checked sep- 

arately. Magic eye, Voltage Regulator and HI -FI tubes 
are also tested. Unique switching arrangement makes 
the checker obsolescent proof. Supplementary tube list- 
ings supplied periodically at no cost to keep instrument 
up to date. It comes complete with instructions and 
tube charts in ring bound manual. 
Model 213 (in bakelite case with strap) ..$28 90 Wired 

Model 213 Kit $18.90 

Model 213P (in wood carrying 

case) $32.25 Wired 
Model 213 P Kit .... $21.90 

EMC NEW MODEL SA 
SOCKET ADAPTOR ... 
Enables user to check 12 pin 
Compactron, Nuvistor, Novar 
and 10 pin tubes with any 
type tube tester including mu- 
tual conductance type. - Model SA $9.45 Wired 
Model SA Kit $4.95 

Yes, tell me more, send me FREE a detailed 

catalog of the Complete EMC Line. EL-5 

NAME 

STREET 

CITY STATE 

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

Ex. Dept., Pan -Mar Corp., 1270 B'way, New York 1, N.Y 

...electronics in the news 

Sparkling Development ... Ever since 
the transistor revolutionized radio, 
everyone from do-it -yourselfers to big 
business has been trying to cash in on 
the invention. The automobile industry 
is hard at work on a transistorized igni- 
tion system. A few models have been 
developed and some put on the market, 
but in our opinion none of them is prac- 
tical from a cost -benefit standpoint. 

Motorola has announced development 
of the newest transistorized ignition de- 
sign. In place of the conventional me- 
chanical breaker arm, points and con- 
denser you find in normal distributors 
(right, in photo) , the Motorola device 
(left, in photo) uses a pulse generator 

which consists of a small, spoked wheel 
rotating past a pair of electromagnets 
without touching them. The pulses cre- 
ated by this cutting of magnetic lines of 
force trigger an amplifier that fires the 
regular ignition coil. Because there is no 
direct contact, distributor breakdown 
from wear is virtually eliminated. Dwell 
time is constant at all speeds, Motorola 
says, and battery drain is low. 

The apparatus is still in the testing 
stage and there are no concrete mar- 
keting plans. Motorola has not an- 
nounced any cost figures so a close 
evaluation is impossible. 

The New Giant Size ... That black cyl- 
inder held by the young man in our 
photo is neither a chunk of gas pipe nor 
a telescope. It is just a plain resistor. 
But don't ask to see the rest of the radio 
that goes with it. The giant component, 
made of glass by the Corning Works, is 
designed to serve as a dummy load for 
testing transmitters of 10,000 to 40,000 
watts in the Project Mercury tracking 
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the Same Schaal That Oíigiated the RTS BUSINESS PLA 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF LEW! 1 

The Entire Course Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

AND INTERMEDIATE ELECTRONICS 

9 EQUIPMENT KITS COMPLETE 
WITH TUBES AND BATTERIES 

SOLDERING IRON 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage- Regulators Electronic - 

Timers Control Systems X -Rays 
Photoelectric Devices Dielectric 
Heating Geiger Counters Pulse 
Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar Magnetic Amplifiers Analog - 
Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servomechanisms 
Telemetering 

60 EXAMINATIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN OF TODAY 
This is MODERN training for the MODERN man. YOL'II find nc "ho-se and 
buggy" methods here. Every page of this streamlined course is demoted 
to important Electronics principles and practical p-ojects. You II be 
amazed how fast you grasp Electronics the RTS way. iT5 has ccrrbined 
modern THEORY and PRACTICE to make this the f-nest Wining program 
of its kind availabI 

SATISFIES NOVICE, TECHNICIAN OR HOBBYIST 
Whether you're new to Electronics or an old "pro,' chances are you'll 
find this to be the ideal course for you. The novice will appreciate the 
completeness of the training. It starts with the most basic conside-ations, 
covering each important point thoroughly, yet concisely. The tedhnician 
will enjoy the practical review of fundamentals and profit 'roil the 25 
advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE" FOR YOUR TRAIN N3 DOLLAR 
The price quoted telow buys EVERYTHING - there are no extras to pay 
for. RTS has gone '.all out" to give you the best training value in Amie-ica. 
Why pay hundreds of dollars for training such as we offer when it's .avail- 
able for this LOW PRICE? If you can fiid a better Wining bargaiin... 
BUY IT! 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 
Some students will complete this cou-se with "Jet-Like" spleec out we 
allow up to two years if your circumstances require i-. You study at your 
own rate. You are ENCOURAGED but not pushed. You'll find the essons 
professionally written but easy to understand. LET US SEND YOU ONE OF 
THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE 
FOR YOURSELF. NO JBLIGATION! 

AND MUCH MORE... 

RTS' Membership in 

The Association of 
Home Study Schools 
is your assurance of 
Reliability. Integrity and 

Quality of Training. 

*TERMS ALSO AVAILABLE 

AS LITTLE AS 

$500 DOWN 

$500 PER MONTH 

THE FIRST TRAINING WIT IS SENT 

IMMEDIATELY UPON ENROLLMIENT 

DON'T LOSE OUT - FIND OUT! 

RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

"k3 

1701A 

Est. 1922 

r-r+ 
. 

r 

RTS ELECTRONICS DIVISION beet. Etl -52 
055 E. R0S'ECRANS AVENUE LOS ANGELES i9, CALIFORNIG 

Russ me Lull information by return mail (Pisane Pr n') 

Nome Age 

Address 

City on Sfcto 

NO SALESMAN WALL CALL ON YOU! 
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Get Into One Of Today's 
TOP OPPORTUNITY FIELDS 

LECTRICITY 
T- ELECTRONICS 

ELE VIS ION 
RADIO ELECTRONICS 

COYNTrain in the New Shop -Labs of Oldest, 

E Best Equipped School 
ofltsKindinU.S. 

Founded 1899 
in Chicago- Electrical and Electronic Center. Prepare for 
a better fob and a successful future. Train on real equipment - no advanced education or previous experience needed. 
Lifetime employment service to graduates. Part time em- 
ployment help to students. Finance Plan -enroll now, 
pay most of tuition later. 
FREE BOOK -Mail Coupon or write to address below 
far Big Free Illustrated Book -"Guide to Careers." 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 

COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Not for Profit 

1501 W. Congress Pkwy., Chicago 7, III., Dept. 52 A r 
COYNE ELECTRICAL SCHOOL, Dept. 52 -e 

1501 W. Congress Pkwy., Chicago 7, III. 
Send FREE Book, "Guide to Careers" and details of 
all training you offer. I am especially interested in 
t] Electricity Television L Both Fields 

Nome 

Address 

City State 

L - - -- (I understand no salesman will call) J 

-1 

KUHN 
MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

"LEADERS IN SPECIALIZED 
RECEIVING EQUIPMENT" 

345A 
Complete 

$29.95 

11/1 

A new high gain 
Crystal Controlled 
Converter. Excel- 
lent sensitivity 

Rugged eon' 
stsuction ... Easy 
to install. De- 
signed for stan- 
dard transistor 
car radios. Re- 
quires ¢ no 
voltage supply^ 
2 -54 MC or 150- 
182 MC. 

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

348A 344A 
Complete Complete 

$34.95 $23.95 

Transistorized, dl. 
reetly tunable Converter. 
Powered with self- contained 
mercury cell. Excellent sensi- 
tivity and stability. Designed 
for car, home or portable re- 
ceivers. Two types available: 
Aircraft VHF 115 -130 MC or 
150 -162 MC. 

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

ORDER TODAY or 

SEND FOR FREE 

CATALOG . , . con- 

taining complete 
information on a 

full line of: 
CONVERTERS AND 

RECEIVERS FOR 

EVERY APPLICATION 

40.` '4 ! ''l' 
f I .fa. .taHp.st 

315A Complete $14.95 
A low cost Tunable Con- 
verter for any 10 MC 
area of: 26.54 MC. Air- 
craft VHF, or 150-160 
MC. Easily installed. For 
use with home or auto 
sets. 
316A Directly Tunable 
Converter. Available In 
four ranges: 26 -30 MC, 
30 -50 MC. 115.130 MC. 
or 150 -160 MC. Com- 
plete $21.95 

20 GLENWOOD 
CINCINNATI 17, 

OHIO 

...electronics in the news 

network. It also can be used as a power 
dissipating termination for big trans- 
mitting antennas. The resistor, measur- 
ing 4 feet in length and 5 inches in 

diameter, is made up of a tin oxide film 
fused into the glass. Various models 
have 140 to 300 ohms resistance or 70 
to 600 ohms impedance. 

ITEMS ... New York got its first all - 
stereo FM broadcasting station in 
WTFM, operating on 103.5 mc. Trans- 
mitter and studio are on Long Island. 
Enough other FM stations are broad- 
casting stereo part -time to give New 
Yorkers some variety in their multiplex. 

With all those satellites careening 
around the globe you need a score card 
to tell which one is doing what. The Air 
Force Research Labs have devised a 
system that can display six orbital 
tracks at the same time on a large 
cathode -ray tube. The tracks are super- 
imposed on a projection of the world. 
When a light beam is pointed at one of 
the spots representing a satellite, com- 
puter- stored information flashes on the 
screen, giving the craft's identification, 
exact location and other data. 

The Coast Guard has set afloat in 
Chesapeake Bay the first nuclear - 
powered navigation buoy ever built. 
The 7 -ton, 26- foot -high buoy is topped 
by a blinking light. Power cornes from 
a drum -size generator in its base, under 
the waterline. The generator consists of 
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The Fisher KX -200 80 -Watt Stereo Control- Amplifier StrataKit, $169.50.* 

It has four things that others haven't. 
StrataKit Construction. Assembly by totally 

I. error -proof stages (strata). Each stage corresponds 
to a separate fold -out page in the Instruction Manual. 
Each stage is built from a separate transparent packet 
of parts. Major components come already mounted on 
the extra -heavy -gauge steel chassis. Wires are pre -cut for 
every stage -which means every page. Result: Absolutely 
equal success by the experienced kit builder or the com- 
pletely unskilled novice! 

4.1 Built -In d'Arsonval Meter. For laboratory- 
accurate adjustment of bias and balance. Assures 

peak performance from the start; permits `touching up' 
for continued peak performance throughout the years, 
regardless of tube aging. No other single -chassis control - 
amplifier kit has this vital feature. 

'alnul or Mahogany cabinet, $24.95. Metal cabinet, $15.95. Prices slightly higher ìn the Fer West 

May, 1962 

Third -Speaker Output with Volume Control. 
Blends the two stereo channel outputs to feed a 

third loudspeaker system -at any desired volume level. 
Ideal for center -channel stereo fill -in or for a mono ex- 
tension speaker in another room of the home. A Fisher 
exclusive among control -amplifier kits. 

4. 
r 

The Fisher Name. No comment necessary. 

I USE THIS COUPON FOR FURTHER INFORMATION 

Fisher Radio Corporation 
21 -55 44th Drive, Long Island City 1, N. Y. 

Please send me without charge the complete 
Fisher StrataKit catalogue. 

NAMF 

ADDRFCS 

CITY 
L 

- 

7ONR STATA 
EI -511 .a 
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 VN THIS 

NEED 

SAYE UPTO 
50%0;49-A 
SELECTED 

KITS 

HI Ft AND 
STEREO 

SYSTEMS dr 
COMPONENTS 

SEND 
FOR IT 
TODAY 

TOP VALUES 
lu POWER. 
AND HAND 

TOOLS 

PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CATALOG 

BURSTEIN-APPLEBEE CO. 
Dept. EI, 1012 McGee St., Kansas City 6, Mo. 

Rush me New 1962 B -A Catalog No. 621 

Name 

Address 

City State.__ 

QUICKLY CUT HOLES 
in metal, plastics, 

hard rubber... 

ROUND SQUARE 

w 
KEV 

`-1 

GREENLEE CHASSIS PUNCHES 

Make smooth, accurate openings in 1 

minutes or less ... for sockets, plugs, 

controls, meters, panel lights, etc. 

Easy to use ... simply turn 

with wrench. Many sizes r = 
and models. Write for literature. cae® - 

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

...electronics in the news 

60 pairs of thermoelectric elements 
heated by strontium -90. It should keep 
sending up juice for about 10 years. 

The sparsely inhabited Very Low 
Frequency band may in a few months 
be jumping with life like the short -wave 
frequencies. The Nayy has announced 
plans to build a 2,000,000- watt -or -over 
VLF transmitter in Australia and 
NATO is putting up another big rig in 
England. Like the Navy VLF stations 
at Cutler, Me., and Jim Creek, Wash., 
the new transmitters are designed for 
communications with ships and sub- 
marines. Meanwhile, the Air Force has 
carried out research showing VLF to be 
immune to such man-made ionosphere 
disturbances as high -altitude nuclear 
explosions, which wreck SW communi- 
cations. The reason, of course, lies in the 
fact that VLF communications are by 
groundwave instead of skywave (see 
THE INCREDIBLE BASEMENT OF 
RADIO, November '61 EI) . 

Signals transmitted in the visible 
light and infrared spectra are not 
limited to line -of -sight use, the Naval 
Research Lab has found. Both types of 
signals have been transmitted as much 
as 200 miles at night. The over -the- 
horizon shots were possible because tiny 
particles in the low atmosphere scatter 
the signals, reflecting a portion back to 
earth. 

A New Jersey company, United 
States Radium Corp., has patented a 
type of radioactive lantern or flashlight. 
The lights use radioactive tritium gas 
(or krypton gas) in the bulbs, produc- 

ing a bright beam of light for a long 
period of time. When marketed com- 
mercially, the lights will carry the 
brand name of Isolite. 

Pilot Radio, maker of radios and hi -fi 
components since 1919, has been ac- 
quired by Jerrold Electronics of Phila- 
delphia. Jerrold also has picked up 
Harman- Kardon (hi -fi) and Taco (TV 
antennas) in recent months. 

Successful orbit of amateur radio 
satellite OSCAR (THE HITCHHIK- 
ING HAM, March '62 EI) set amateurs 
to designing OSCARS II and III. -I- 
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E].eCtroniC 
Marketplace 

The Winner ... H. H. Scott, it turns out, 
saddled the winner in a little race of 
interest mainly to those in the hi -fi 
trade. The stakes were the marketing 
of the first stereo FM tuner kit. Scott's 
winning (by a few days) entry was the 
LT -110 multiplex kit. 

One of the nagging questions faced 
by kit manufacturers was what to do 
about the hard -to -align multiplex sec- 
tion. Scott's solution was to build and 

align the critical section and mount it 
on the chassis, along with the pre -wired 
front -end. The builder merely puts to- 
gether the rest of the components and 
connects them to the already -mounted 
units. Only the simplest additional 
alignment is needed. 

The LT -110 uses the time -switching 
type of circuitry. Claimed IHFM sen- 
sitivity is 2.2 microvolts. Kit price is 
$159.95. H. H. Scott, Inc., 111 Powder - 
mill Rd., Maynard, Mass. 

Soundly Controlled ... Zenith's latest 
Space Commander remote TV control 
takes the ups and downs out of teleview- 
ing. From across the room you can turn 
on the set, change channels, adjust vol- 
ume control to three levels and kill the 
sound while the picture stays on (dur- 
ing windy commercials) . These corn- 

May, 1962 

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 or 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! 
:Milwaukee School of Engineering 
Dept.EI -562, 1025 N. Milwaukee St., Milwaukee, Wis. 
Please send FREE "Your Career" booklet 
I'm interested in 
L] Electronics Radio-TV Computers 

Electrical Engineering Mechanical Engineering 

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

Address 

City ......................_......... ............._................. Zone ............State ........_.. 

0 I'm eligible for veterans education benefits. 
Discharge date...._ ....................... ........................._..__. S -117 

6- 
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Sulilsi your ow.- superb 

SCOTT KITS! 
NAVE 

FUN... 

SAVE 

MONEY 
Have fun ... save money ... build the best! Now you can 
get world- famous Scott stereo components in kit form. 
Think of it ... you can build the fabulous new LT -110 FM 
Multiplex Stereo Tuner ... your choice of two complete 
stereo amplifiers, or a preamp and separate power amp ... 
all from H. H. Scott! 
Write today. Find out about these exciting Scott kits. 

Choice of 3 Booklets 
FREE 

H.H. SCOTT 
H. H. Scott, Inc. III Powdermill Road, Maynard, Mass. Dept.130 -05 

Send me the booklets checked below: 
o 20 -page "Guide to Custom Stereo" Complete technical information 
on kits 16 -page booklet explaining FM Stereo 
Name 

Address 
City Zone State 

Export: Marlton Exporting Corp.. 158 (midway. N.Y.C. 

..Intlyina antenna system In Tri -State's electronics lab 

learn more ... earn more 
College graduates enjoy higher income ... sure 
advancement. Major corporations visit us regu- 
larly to interview and employ seniors. BACH- 
ELOR OF SCIENCE DEGREE IN 27 MONTHS in 
Electronical, Mechanical, Aeronautical, Chemical, 
Civil Engineering. IN 36 MONTHS B. S. Degree 
in Business Administration. Small classes. 
Campus. Dorms. Founded 1884. Low costs. Enter 
June, Sept., Jan., Mar. Write J. A. McCarthy for 
Catalog and "Your Career" Book. 

TRI -STATE COLLEGE 
4352 College Avenue Angola, Indiana 

20 

Marketp1ae 
mands are transmitted by a hand -held 
control via ultrasonic pulses. 

The little command -signal generator 
has four pipes that produce varying 
tones from 37.75 to 41.25 kc. The ultra- 

5 I/ C/ CrCÌMIa 0t C 

ardcluandTPd 

sound is picked up by a special mi- 
crophone on the TV set and fed to a 
transistorized circuit containing step- 
ping relays and a motor, which do the 
tuning. Zenith has 8 Space Commander 
models at varying prices. Zenith Radio 
Corp., Chicago 39, Ill. 

Shelter Special ... Allied is pushing its 
new battery -powered DX'er receiver 
kit as fallout shelter equipment. The 
transistorized regenerative set runs on 
four penlight cells and tunes the broad- 
cast band plus a section of the short- 
wave band from 7.5 to 17.5 mc. Controls 
on the front panel include an antenna 
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BUILD THE FINEST 
The 

"PROFESSIONAL" 
Series- designed for 

the perfectionist seeking 
the finest in TV performance. 

Easy to assemble. No technical 
knowledge required. An ideal 

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

C U S T O M I Z E D 

eddeiyy-lae eta4 

A few of the Professional Qualify Features: 
Choice of push -pull 10 -watt audio or output 
to your Hi -Fi system ... D.C. restoration 

Ultra- linear sweep circuits ... Newest 
Standard Coil Model PKO Automatic Fine 
Tuner ... Super -sensitivity for fringe areas 

. Complete line of Accesscries for Custom 
Installations. 
Choice of 19 ", 23" or 27" CRT. Prices range 
from $119 to 9199. 

U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

9Pt s.st d Us CI.ottonics? 
Leans the basic principles of elec- 
tronics from the Course available with the Kit. 

Also available: 

WIRED 
CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

19", 23" or 27" 
Picture Tube. 

-New Rochelle, N.Y. 

NE 6-6000 

On Easy "Pay 
As You Wire" 

Terms. Only $15 
for the Starting 

Package! 
+í1Rí :V 

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

ASSEMBLY MANUAL -S2 

See how easy it is to 
assemble the Trans - 
vision Kit. Cost of 
Manual ref unded on 
purchase of Kit. 

START NOW - MAIL THIS COUPON -- - 
TRANSYISION Electronics, lee., New Rochelle, N.T. ENept. EI 

Send Free 8 -page Catalog Endosed is $2. for Assembly Inslrud ions so that I might 

see how easy it is to assemble the Transvision Kit. l understand that this will be refunded if I purchase a kit. 

Endosed is SiS for the Starting Package. I understand that I can buy packages one at a time 

as I win. (Models range from $119 to $199.1 

Name Address 

City Zone State 

Marketplace 
trimmer and regen knob. Price is $19.95. 
Allied Radio, 100 N. Western Ave., Chi- 
cago 80, Ill. 

Ten Thousand Microfarads ... That's 
the amount of filtering capacitance 
you'll find in EICO's new battery elimi- 
nator and charger (model 1064) and it's 
what makes the instrument's DC output 
ripple -free. The 1064 can be used for 
servicing or experimental work with 
transistors, battery rejuvenation, etc. 
The unit delivers 6 volts at 20 amps or 
12 volts at 10 amps. It's fully adjustable 
and metered. Price for the kit is ap- 
proximately $44; wired, around $53. 
EICO, 33 -00 Northern Blvd., Long 
Island City 1, N. Y. 

Breadboarding Deluxe ... If you're the 
type who dreams up some novel circuit 
and then forgets it before you get it 
built, the 23 -CSL Circuit Builder may 
be for you. With this gadget you can 
have the project hooked up, wired and 

operating while it's still fresh in your 
mind. No soldering, spring clips or 
jumper wires are involved in the quick 
assembly, re- design and disassembly. 

Here's the secret. The 91/2 x 121/2 -inch 
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EASIEST TO BUILD 
LAYER sUer 
COLOR GUIDE 

Çi, e nsne4.- 
DE LUXE HI- FIDELITY 

KITS 
1@1GTK 
FM TUNER 

Finest tuner kit offered! "Standard Coil" tuning unit Is pre- wired, 
pre -aligned and can be tuned -In as soon as completed, without 
professional adjustments. Better reception than tuners costing 2 
or 3 times as much. Latest circuits, matched crystal diode detec- 
tor Foster Seeley Discriminator, AFC, Electronic Tuning Eye. 
Quiet, drift -free. Simply and successfully assembled by anyone 
with screwdriver, pliers and soldering Iron. Step -by -step instruc- 
tions. Model 101GTK, only $66.00 

20 WATT STEREO AMP. 
De Luxe stereo at half the cost! Two 
10 watt channels with 2 pre -amps. 40 
watts peak. Fre. Res. *0.5DB. 20- 
,000 CPS. Complete controls. 

$59S0 

10 WATT AMPLIFIER 
With built -in pre-amp. 20 watts peak. 
Fre. Res. ±IDB. 20- 20,000 CPS. 4 
inputs. Output: 4, 8. 16 ohms. Auto- 
matic Loudness Control. 
LIBK $27.50 

Many other kits available- 
At dealers or sent prepaid with cheek or M.O. 

PREEI 
GROMMES Div. of Precision Electronics, Inc. 
9191 -T King Ave., Franklin Park, 111. 

Please rush details on Grommes Kit Line. 

Name 

Address 

City State 

GIANT CB SALE!!! 
C,osing out our stock of CB kits. Originally advertised at 
$39.95 up. Complete with power supply, tubes, crystal, 
cabinet, wire, instructions, etc. Less microphone. Note: transmitter must be tuned and tested by or under super- 
vision of person holding a first or second -class FCC license. 
All sales final at this price. Thousands now in use. Rush 
your order in today while the supply lasts. 

110 VOLT CB TRANSCEIVER KITS $19.95 
12 VOLT CB TRANSCEIVER KITS $22.95 

6 VOLT CB TRANSCEIVER KITS $22.95 
or 
3-Element 

M6 or more. $9.99 ea.) SALE S1 
(mounts vertically or horizontally) Model BA -27 . 1.99 
CB- SPECIAL GROUND PLANE ANTENNA Reg. 
$12.98 all aluminum -Model GP -27 (3 or more- SO 

sr 7 99 $7.99 ea., 6 or more, $6.99 ea.) SALE u COMMAND HOT -ROD CB ANTENNA Reg $11.98 
4 -ft. Continuously loaded fiberglass whip + trunk 
lid mount SALE 

n COMMAND CORSAIR Model CCB -I Reg. $19.98 
Bumper mount + heavy spring + 102" st. steel 
whip SALE 

L] COMMAND CORSAIR II Model CBB -2 Reg $22.95 
double bumper mount + spring + 102" st. steel 
whip SALE (I COMMAND STANDARD II Model CS -2 Reg $9.98 
heavy duty body mount + spring + 102" st. steel 
whip SALE 
GENERATOR NOISE SUPPRESSOR Model GNS 
Reg. $3.98 tuneable for CB band (3 er more - 
$1.49 ea.) SALE 
II - PC. CB SILENCER KIT Model NN -I Reg. 
$8.95 spark plug & distributor suppressors + gen. 
cond. and GNS SALE 
RGBu COAXIAL CABLE 100 feet for $7.99 

L7 RGSBu COAXIAL CABLE 100 feet for $2.99 
Check items wanted. Return ad or order with check o 

r 
money Border (include postage, x returned). Sorry no C.O.D. 

eam and Ground planes shipped express collect. 

18.69 

18.99 

19.99 

16.89 

11.99 

13.49 

GROVE ELECTRONIC SUPPLY COMPANY 
4101 W. Belmont Ave., Chicago 41, III. n Rush items checked Send latest CB sale Catalog 
Name 

(please print) 
Address 

City Zone State 
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Marketplace 
board has 108 gold -plated cells. Inserted 
in each cell is a rubber core designed to 
hold as many as seven wires of varying 
sizes in firm contact with the metal cell 
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liner. The unit is priced at $15. Circuit 
Structures Lab, Box 36, Laguna Beach, 
Calif. 

Teach Yourself ... If you're itching to 
get your hands on a transistorized some - 
thing -or -other but lack basic knowledge 
of transistors, here's your chance to 
learn by doing. Heathkit's new EK -3 
transistor education kit gives the new- 
comer an opportunity to assemble 

a two- transistor receiver, a wireless 
broadcaster, an audio amplifier and a 
test oscillator. A special textbook makes 
it easy to sail through the course and 
you end up with a little intercom (the 
last project) to show for it. The kit goes 
for about $17. Heath Co., Benton Har- 
bor, Mich. 
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Marketplace 
All About Tapes . . . Tape -Log is the 
title of a new catalog devoted solely to 
pre -recorded four -track stereo tapes, 
listing over 1,500 tapes by number, title, 
performers and price. It includes the 
complete libraries of 38 major tape pro- 
ducers, with new releases added each 

dealers or directly from the publisher, 
Danken Associates, 8244 Vista Del Mar, 
Playa Del Rey, Calif. 

Music Center . . . A full stereo FM 
tuner, with a transistor /nuvistor circuit, 
a 40 -watt all- transistor stereo amplifier 
and an automatic clock timer are com- 
bined in one compact cabinet to form the 
Knight All -In -One Music Center. Op- 
tional equipment, such as a record 

issue. The log is published four times 
a year at 60¢ a copy or $2 for a one- 
year subscription. Available from hi -fi 

player, tape deck and microphone, may 
be added. The timer turns the equip- 
ment on and off at pre -set times. The 
size is es" x 131/4" x 8 inches deep. The 
model number is KN -310MC and the 
price is $255. Allied Radio, 100 N. West- 
ern Ave., Chicago 80, Ill. 

Send for eeí 
7- Volume Job-Training Set 

on 7 -Day FREE TRIAL! 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Shop 

Library! 

Answers ALL Servicing Problems QUICKLY... 
Makes You Worth More On The Job! 
Put money -making, time -saving TV- RADIO -ELECTRONICS know -how at your 
fingertips -examine Coyne's all -new 7- Volume TV- RADIO- ELECTRONIC.2 
Reference Set for 7 days at our expense! Shows you the way to easier TV -Itad, , 

repair -time saving. practical working knowledge that helps you get the BIG 
money! How to install. service and align ALL radio and TV sets, even color -TV, 
UHF, FM and transistorized equipment. New photo- instruction shows you what 
makes equipment "tick." No complicated math or theory-Just practical facts 
you can put to use immediately right in the shop. or for ready reference at home. 
Over 3000 pages; 1200 diagrams; 10.000 facts! 
SEND NO MONEY, Just mail coupon for 7- Volume TV -Radio Set on 7 -Day 
FREE TRIAL! We'll include the FREE BOOK below. If you keep the set, 
pay only $3 in 7 days and $3 per month until $27.25 plus postage is paid. Cash 
price only $24.95. Or return set at our expense in 7 days and owe nothing. 
Either way, the FREE BOOK is yours to keep. Offer limited, so act NOW! 

Like Haying An Electronics Expert Right At YOur Side! 
VOL. 1- EVERYTHING ON TV- VOL. 5- EVERYTHING ON TV 

RADIO PRINCIPLES! 300 pages TROUBLESHOOTING! COWS all 
of practical .aptanations; hon. typos of sets. 437 pages; illus- 
dreds of tllustratims. irettons, diagram. 
VOL. 2- EVERYTHING ON TY VOL 6 -TV CYCLOPEDIA! Quick RADIO -FY RECEIVERS; 403 

and concise answers to TV prob- prges: fully illustrated. 
!ems in alphabetical order, im 

VOL 3- EVERIThING ON TM' eluding UHF, Color TO and 
RADIO CIRCUITS! 336 pages; Tconsiators; 868 pesos. 
hundreds of illustrations, circuit 
di agr.ms. VOL. 7- TRANSISTOR CIRCUIT 

VOL. 4-EVERYTHING ON SERS- HANDBOOK! Practical Reference 
ICING INSTRUMENTS! How they coating Transistor AppNcatlgat 
work, how to use them. 368 oar 200 Circuit Diagr.as 
pages; Illustrated. 410 pages. 

"LEARNED MORE FROM THEM 
THAN FROM 5 YEARS WORK!" 
"learned more from your first two 
volumes than from 5 years work." 
-Guy Bliss, New Truk 
"Swell set for either the service- 
man or the beginner. Every service 
bench should have one. " -Melvin 

Masbruch. Iowa. 

/ -e 

May, 1962 

e 

FREE DIAGRAM BOOK! 
well .end yon this big book, "150 Radio-Tele- 
vision Picture Patterns and Diagrams Explained" 
A OLU7'ELY FREE just for examining Coyne's 
7- Volume Shop Library on 7 -Day FREE TRI. 
Shows how to out servicing time 

ss 

by reading Die - 

!c °pad" 
plus 

YourspFREEawhethernyou 
kerns then 7- Volume Set or not! Mail coupon 
TODAY! D.AY! 

Educational look Publishing Division 

ELECTRICAL SCHOOL 
1455 W. Congress Parkway Dept. 52 -El, Chicago 7, Minsk 

BOOKS HAVE BRIGHT, VINYL CLOTH WASHABLE COVERS 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 52 -E1, Chicago 7,111. 

Yea! Send me COYNE'S 7- Volume Applied Practical 
TV- RADIO -ELECTRONICS Set for T -Days FREE TRIAL 
per offer. Include "Patterns & Diagrams" bock FREE! 

Name Age 

Address 

City Zone... .State 
Check here if you want Set sent C.O.D. Coyne pays 

postage on C.O.D. and cook orders. 4 -Day Money -Back 
Guarantee. 

23 

www.americanradiohistory.com

www.americanradiohistory.com


NOW... BUILD YOUR OWN 
TOP QUALITY TV SET 

Save money as you enjoy constructing your own fine table -model 
TV set. Anyone can build it -no technical knowledge or skill 
needed. The "Custom 70" is Performance Guaranteed by NRI- 
the top name in Electronics training for nearly 50 years. Picture 
tube has 206 sq. in. of viewing area. All -American parts. Quality 
"slim -line" cabinet. Everything included at one low price. Pack- 
age payment plan. Tear out this ad, write your name and address 
in margin and mail to CONAR INSTRUMENTS, 3939 Wisconsin 
Ave., Washington 16, D.C. Conar will rush pictures and facts. 

EE2C _CON IR instruments A Division of NATIONAL RADIO INSTITUTE 

WIN! 

WIN! 

WIN! 

WIN! 

24 

YOU CAN BE ONE OF THIS YEAR'S WINNERS IN 

901ELZTE'S5i FREE 

$100,000 CONTEST! 

PRIZES 
21 -1962 STATION WAGONS! 

SCORES OF BOATS! 

GALORE DOZENS OF OUTBOARD MOTORS! 

FREE ENTRY BLANKS AND CONTEST RULES IN TR.vM 
THE MAN'S MAGAZINE 

at your newsstands 

ENTER NOW! ENTER NOW! ENTER NOW! 

Marketplace 
QSA? . . . Next time someone asks, 
"What is the strength of my signals ?" 
(that's what QSA means), you won't 
have to guess at the answer if you 
equip your short -wave receiver with 
the Lafayette TM -59 S- meter. The 
meter uses a VTVM -type Wheatstone 
bridge circuit and can be added to any 
transformer -operated superheterodyne 
having AVC. The unit employs a single 

6C4 tube. About $8. Lafayette Radio, 
Syosset, N.Y. [Continued on page 103] 
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FOR YOU and 2 Friends 

RADIO SHACK'S 

NEW! FREE 
144 Pages 
Spring and Summer 
1962 Catalog 

10- Transistor 
Portable 

Rodio $29.95 

"Electrostot -2" 
2 -way Speaker 

? System $54.95 

$99.95 value 
2 -speed Tape 

...kJ* Reder 
$54.95 

cor 

Realistic 
Stereo 

Amplifier 
s Kit $10.95 

New Realistic 
Tube Checker 

Kit $15.95 

Electronic 
IR; Thermometer 
. Kit $19.95 

Here ore just a few of the electronic values you'll 
find in Radio Shack's new Catalog! It has every- 
thing- Stereo, Hi -Fi Tape Recorders, Tapes, Rec- 
ords, Ham Gear, Test Equipment, Electronic Parts 
and Accessories and, of course, fine quality Kits 
of all types to help you save more money and 
gain more satisfaction from your hobby. 

1 

Your Nome 

Address 

City 

1962 
Electronics CATALOG 

Yes, Radio Shack is publishing an all 
new special Spring and Summer Catalog for 

1962 and we wont you and your friends to see, 
shop from it, and save money on everything 

electronic. It's a big one -144 pages in size carry- 
ing thousands of new items, thousand more of up -to- 

date designs in standard equipment, and new low prices 
on other thousands of items wanted by everybody 

interested in electronics, from amateur to pro. Everyone is 

guaranteed to give you satisfaction or your money 
bock! No Money Down Credit Terms. So mail the card 

attached to this ad or send the coupon below for your FREE 

copy and add the names of two of your friends who are 
interested in saving money on high quality electronic things. 

And, remember too, we'll also send you FREE a copy of every 
additional money- saving sale book we issue during the 

next 12 months! Shop and Save all year at Radio Shack. 

tall tit. - Fitt. - - - tall - fl - - Fitt - - RADIO SHACK Corp. Dept. 62E8C 
730 Commonwealth Ave., Boston 17, Mass. 
Without obligation send me FREE AND POSTPAID, your NEW 
Electronics Catalog plus every new issue for 1 full year. 

State 

' 
, 

FILL IN NAMES OF 2 INTERESTED FRIENDS 

Name of a Friend 

Address 

I City 

Name of 

RADIO SHACK CORP. ; Address 

State 

62E8D I 
1 

' 
1 

a Friend 

62E8E 

1 

730 Commonwealth Ave, Boston 17, Mass. `lit. - t 
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BEST BUYS IN STEREO AND MONO HIFI 
New 
Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape 0 ® i é 
Deck ., RP100 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

New 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149.95 

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

Stereo 
Power 
Amplifiers 

Kit 
100W HF89: $99.50 
70W HF87: 574.95 
28W HF86: $43.95 

Wired 
$139.50 
$114.95 
$ 74.95 

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

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

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

NEW FM- Multiplex 
Autodaptor MX99 
Kit $39.95 Wired $64.95 
Cover Optional, $2.75 
(Patents Pending) 

rF ̀ .0 .) 0 0:: 0 
New 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Stereo Preamplifier 11F85 
Kit $39.95 . Wired $64.95 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
from 
Kit 
$59.95 
Wired 
$89.95 

EXCELLENCE 

IN 

CREATIVE 

ELECTRONICS 

New 60W CW Transmitter 0723 
Kit $49.95 Wired $79.95 

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

BEST BUYS IN TEST EQUIPMENT 

New Metered 
Variable AC 
Auto -Transformer 
Bench Supplies 
Model 1073 
(3 amps) 
Kit $35.95 Wired $47.95 
Model 1078 (71/2 amps) 
Kit $42.95 Wired $54.95 

Tube 
_Tester 

-625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 
X1050 
Kit $29.95 
Wired $38.95 

Extra -filtered for 
transistor equipt. 01060 
Kit $38.95 Wired $47.95 

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

VTVM 0221 
Kit $25.95 Wired $39.95 

Over 2 MILLION 
EICO instruments in 
use throughout the 
word. Compare, take 
them home - right 
"off the shelf" - 
from 1500 
neig hborhood 
dea ers, most of 
wham offer 
budget terms. 

RF Signal 
Generator 
::324 
Kit $26.95 
Wired $39.95 

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

DC -5 MC 
5" Scope 0460 
Kit $79.95 
Wired $129.50 

5" Push -Pull Scope 0425 
Kit $44.95 Wired $79.95 

1000 
Ohms/ Blvd , L.I.C. 1, N.Y. El -5 

Wired 

=536 
I EICO, d 3300 

ee Catalog describing over 

Kit $12.90 80 top-quality products, free Stereo 

Hl -F¡ Guide, free Short Course 

Novice License, name of nearest 

EICO dealer. 
Send new 36-page 

enc 
ose 254 

TO ktl-F for which 
' GUIDEBOOK Hostage & handling. 

`Name. .... ...... 

Address 
..................... .............. . 

Zone -.. State..... 
1 City... .... ... 

Add 5% in the West 

: -..- 

Multi - 
Signal 
Tracer 
0145A 
Kit $19.95 
Wired $28.95 

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

28 

© 1962 by EICO, 3300 N. Blvd.. L. I. C. 1. N. Y. 
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ELECTRONICS 
ILLUSTRATED 

MAY 1962 

how to get the most out of crrrIZENs BAND 
RADIO 

THE TITLE above sums up the theme of this Special 
Issue of EI. By devoting more than 50 pages to 

Citizens Band radio, including ten exciting construc- 
tion projects, we have attempted to show you how 
you can get maximum usefulness out of CB, and at 
the same time enjoy yourself. Gathered together here 

are articles prepared by the foremost writers on 
all phases of CB. 

Len Buckwalter, 1W5733, EI's Contributing Editor 
on CB, gives you a basic guide for buying a trans- 
ceiver and tells you how to get maximum power 
from your transmitter. Herb Friedman, 2W6045, 

a prolific EI contributor, advises 
you on choosing your antenna and 

contributes a valuable article on 
CB servicing. Tom Kneitel, 

12Q1747, nationally noted for his 
CB activities, gives you a blueprint 
for setting up your first station. 

Charles Tepfer, 2W4223, prominent 
electronics writer and editor, tells you 

how to build four CB antennas. And 
Fred Maynard, 11Q0846, veteran elec- 
tronic applications engineer, designed 
and built El's Tiny -Talkie. 

Other authors tell you how to form a 
CB club and how to make it worthwhile, 

explain operations on the License -Free 
Band, give you how -to instructions for 
uilding a variety of accessories and cover 

other phases of Citizens Band radio. 
As you've probably discerned already, this 

issue covers CB from beginning to end ... from as- 
sessing your needs and buying your equipment to 
operating and servicing your gear so that the inher- 
ently useful Citizens Band is of maximum service to 
you. 

We are proud of our Special Issue on Citi- 
zens Band radio and we believe it represents 
a major contribution to the efficient use of 
the service. We would remind you that 
every issue of EI includes top -flight CB 

[Continued on page 100] 
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SPECIAL 

U 
NOW TO BUY A 

TRANSCEIVER 
To get the kind of equipment that best suits your 
particular needs, you must know what to look for. 
By Len Buckwalter, 1W5733 

THE CITIZENS BAND marketplace 
offers more variety than you'd ex- 

pect to find in an oriental bazaar. From 
the simplest four -tuber for cousin Lem 
down on the farm to elaborate multi- 
channel rigs for tough city conditions, 
there's a transceiver for every applica- 
tion. 

Choosing the right unit begins 
with two questions: Under 
what conditions will it op- 
erate? Which features do 
you require? The answer 
to the first is a personal 
one determined by you. 
To help answer the second, 
here are some major fac- 
tors which account for the 
differences in equipment. 

Let's face it -all popular 
CB radios except handie- 
talkies have the same 

transmitter power: five watts input to 
the final stage. Small differences that do 
exist are meaningless in terms of range. 

In the receiver sections, one must 
split hairs in discussing sensitivity 
(ability to pull signals 
out of background 

w 

AMP MIXER IF DETECTOR 

LOCAL 
OSC. AUDIO 

OUT 

REGEN 
DETECTOR 

FROM 
RF AMP. W RF 
OR ANT. B+ CHOKE 

TUNING 

II 

AUDIO 
OUT 

Superheterodyne receiver (left) has local oscillator and mixer; superregenerative circuit (typical schematic 
at right) is cheaper but less efficient. EICO 762 transceiver above is superhet type, costs $69.95 as kit. 
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noise) from one rig to the next, regard- 
less of price. 

But in the receiving section we do 
come to a basic split that perhaps makes 
for the most important consideration of 
all. The major difference between CB 
units occurs in the type of receiver cir- 
cuitry -superregenerative or super- 
heterodyne. Both are fairly equal, as 
just mentioned, in terms of sensitivity. 
But, the superregen takes second place 
in selectivity. 

The stronger a station is in a super - 
regen receiver, the more space it takes . 
up on the dial. Twist the tuning knob 
over several channels and you still won't 
be able to reject this type of interfer- 
ence. Broad receiver response to power- 
ful signals of interfering stations can 
punch a temporary, though large, hole 
in your tuning range. 

But the superregen has earned a well - 
deserved niche in CB radio. You can't 
beat it on a price -vs- performance 
basis. These sets fall into the attractive 
around -$50 range. Especially in sparsely 
populated areas where CB is not too 
active, they perform admirably. Re- 
member, too, that a possible method of 
avoiding an interfering station is simply 
to wait until it stops transmitting. FCC 
rules hold that CB stations must limit 
their transmissions to the shortest prac- 
ticable duration. And then it's your 
turn. 

Large press -to -talk bar is handy feature of the 
Allied Knight -Kit C -27 transceiver; kit costs $79.95. 

May, 1962 

The more costly superhet largely 
overcomes the problem of interference 
from stations operating on adjacent 
channels. It has several more tuned 
stages which sharpen the response, or 
bandpass. However, don't look to the 
superhet to cut out interference on your 
own channel. In spite of high selectivity, 
all stations on the same channel are ad- 
mitted equally into the receiver. 

Among features which improve the 
performance of the superhet is its num- 
ber of stages. Greatest variation is in the 
intermediate frequency (IF) strip. All 
channels are converted to an amplifying 
IF frequency for circuit efficiency, but 
sets with more than a single IF stage 
offer improved selectivity. 

For ultimate performance, there is the 
dual- conversion model. Not only does 
it have several IF stages, but it juggles 
the received signal in a manner which 
rejects images. These are stations oper- 
ating out of the Citizens Band but, 
under certain conditions, are amplified 
in the IF strip of the more basic single - 
conversion receiver. Look for the dual - 
conversion feature if you wish to get top 
receiver performance. 

When planning your CB layout ask 
yourself whether you will need to com- 
municate on more than one channel. 
Multi- channel performance frees you 
from being tied to a single transmitting 
frequency. If the basic channel is 

Five -channel operation is offered by Lafayette 
HE -15A, which lists at $59.50, factory wired. 
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Superregen tuning knob gives approximate chan- 
nel markings. Heathkit CB -1 (kit) sells for $42.95. 

blocked by other signals, you can flip to 
one or more alternates. Many sets per- 
mit a choice of five transmitting chan- 
nels and there are now rigs on the mar- 
ket that will give you all 23 channels. 

At present there is a move to réserve 
channels for specific communications: 
marine, distress, Civil Defense, travel- 
ing, etc. If your interests cover more 
than one, get a multi -channel set. 

Many business concerns find multi- 
channel operation boosts efficiency by 
letting them talk to one group of stations 
to the exclusion of others, such a trucks 
on one channel, automobiles on another. 

Most receivers are continuously 
tunable over the 23 CB channels. This 
is fine for single- channel work but it 
creates a problem in multi -channel sys- 
tems. The dial marking on most sets is 
only approximate. Changing channels 
quickly can be a hit -or -miss affair. 
Imagine riding in a mobile unit and try- 
ing to fmd your master station, which 
might have switched to an alternate 
channel. Unless the signals are strong, 
you can't re -tune precisely. 

Crystal- controlled superhet receivers 
provide a neat solution. Instead of a 
smooth tuning control, a multi -position 
switch selects the channel with positive 
snap action. Any chance for error is 
eliminated, since the crystals in the 
receiver are highly accurate tuning de- 
vices. Crystal control enjoys wide ac- 

ceptance in commercial communications 
equipment, especially when tuning must 
be done by non -technical people. CB 
sets which feature this function usually 
include the continuously tunable dial 
also. Superregen receivers cannot be 
crystal- controlled. 

Without a noise limiter in a superhet, 
mobile reception is often obliterated. 
Auto and boat ignition systems are vig- 
orous generators of noise in the 27 -mc 
Citizens Band. Reducing this interfer- 
ence at the source (spark plugs, dis- 
tributor, etc.) only attacks the noise 
produced by your vehicle. The noise 
limiter in a CB unit cuts down electrical 
interference radiated by other vehicles. 
Don't look for a noise limiter in the su- 
perregen. It's not needed because this 
type of circuit is self -limiting. 

Another source of noise is countered 
by the squelch control. Communicating 
via CB is often on a non -schedule basis. 
Messages are transmitted at unpredict- 
able times. Long standby periods with 
the receiver volume turned up is a 
source of distraction and annoyance 
from atmospheric noise and hiss. 

The squelch circuit kills all sound in 
the speaker until a signal is received. 
The squelch circuit then is immediately 
disabled, and it remains off for the dura- 
tion of the other station's transmission. 

These are the key features found in 
CB units today. There are some others 
that require no explanation but should 
be considered. Power supplies are pack- 
aged in various combinations of 6, 12 
and 117 volts. The shape and mounting 
style of a CB set can affect its position 
under a car dashboard. If push -to -talk 
operation is desirable, be sure your set 
has this feature. 

Transceiver kits are now pretty much 
bug -free, and they offer a way to acquire 
CB equipment at a modest cost. All of 
them come with the frequency- deter- 
mining section in pre -built form. All you 
have to do is add the other components 
as supplied by the manufacturer. Most 
construction manuals make this easy. 

Choosing CB equipment with fea- 
tures to cover the application you have 
in mind can result in an economical pur- 
chase that gives you an efficient system 
of .communications. 
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CB Hit Parade 
Pictured below and on the preceding three pages are the current best sellers 
among transceivers, and others with features that are much discussed by CBers. 

RCA Mark VII Radio -Phone has continuously- tunable super - 
het receiver, crystal- controlled transmitting and receiving 
on any 4 channels, push -to -talk mike, built -in squelch. 
Mounting bracket. $189.50. RCA, Harrison, N. J. 

Hallicrafters CB -3 Littlefone has 8 crystal -controlled trans- 
mit- receive channels, output indicator on front panel, push - 
to -talk, squelch, noise limiter. Operates on 117 VAC, 12 

VDC. $149.50. Hallicrafters Co., Chicago 24, Ill. 

Poly -Comm N has a Nuvistor RF stage, dual -conversion IF 
(455 kc) for increased selectivity; 4 crystal -controlled 
transmit- receive channels, automatic gain control, adjusta- 
ble squelch. $189.50. Polytronics Lab, Clifton, N. J. 

Realistic TRC -27A has provision for 3 crystal -controlled 
transmit- receive channels, push -to -talk with dynamic mike, 
pi- network output, adjustable squelch and automatic noise 
limiter. $89.95. Radio Shack, Boston 17, Mass. 
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Cadre 500 is an all- transistor set with 15 transistors and 7 
diodes; 5 crystal -controlled transmit- receive channels, 
squelch control on front panel, automatic noise limiter. 
Weight is 6 lbs. $199.95. Cadre Industries, Endicott, N. Y. 

Browning 23/S -Nine transmitter offers 23- channel operation, 
built -in SWR indicator, push -to -talk, speech clipper. Price 
is $144 with one crystal, $189 with 23 crystals. Matching 
receiver is model R -2700. Browning Labs, Laconia, N. H. 

Kaar TR327 features 4 crystal -controlled channels, has ar, 
antenna loading control on front panel and an S -meter in- 
dicating level of received signal. $189. Another version 
has broadcast band. Kaar Engineering, Palo Alto, Calif. 

Gonset G -15 Communicator is a new model with dual -con- 
version receiver, 4 crystal -controlled transmit- receive chan- 
nels, an adjustable squelch, push -to -talk mike and an 
S -meter on the front panel. $199.50. Gonset, Burbank, Calif. 

Courier 1 has a triple- conversion receiver with 262 -kc final 
IF stage for high selectivity, 4 fis -tuned receiving chan- 
nels, 12 transmitting channels, Nuvistor converter, squelch 
and noise limiter. $189.50. E.C.I., Mount Vernon, N. Y. 

Continued on next page 
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CB Hit Parade 
Continued from preceding page 

The Viking Messenger features 4 crystal -controlled trans- 
mit- receive channels, squelch control on the front panel, 
noise limiter, push -to -talk. Set measures 5% x 7 x II3 /s 
inches deep. $144.95. E. F. Johnson Co., Waseca, Minn. 

Executive Model 100 has dual- conversion receiver (455 -kc 
IF), 12 transmit channels, 2 crystal- controlled receive chan- 
nels, crystal filter to cut interference and adjustable 
squelch. $199.50. Intl. Crystal, Oklahoma City, Okla. 

A new type of boom microphone for mobile operation 
mounts on ceiling of car, swivels down near driver's head. 
A foot- operated push -to -talk assembly similar to dimmer 
mounts on floor. AC Spark Plug, Milwaukee, Wis. 

CB -4 Littlefone is a new 
100 -mw handi -talkie with 7 

transistors and a diode. It 
weighs in at 1'/2 lbs., has 
38 -in. telescoping antenna. 
List price, $89.95. Halli- 
crafters, Chicago 24, Ill. 
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Model 520 antenna tester is an in -line instrument (it may 
be left connected in the transmission line) that gives you 
an SWR figure, your actual RF output and your reflected 
power. Price is $42.95. Seco Electronics, Minneapolis, Minn. 

The Olson RA-442 transceiver has 5 crystal -controlled trans- 
mit channels, superhet receiver, built -in S -meter and out- 
put power indicator, front -panel squelch control and a 

noise limiter. $89.50. Olson Radio, Akron 8, Ohio. 

CB loading coil to make shortened mobile whips perform 
like resonant quarter -wave antennas is encapsulated in 
epoxy. It fits standard whip threads. Two models, for whips 
of 92, 96 in. $5. Creative Products, Cincinnati 36, Ohio. 

All- transistor Osborne 300 transceiver has 9 transistors, 4 

crystal -controlled transmit -receive channels, noise limiter, 
mounting bracket. It measures I% x 6 x 7 inches and weighs 
33/4 lbs. $149.50. Osborne Electronics, Hawthorne, Calif. 
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By Herb Friedman, 2W6045 

AN IMPORTANT fact that many Citi- 
zens Band licensees realize only 

vaguely is that the effectiveness of their 
rigs is determined mainly by the an- 
tenna. The best receiver cannot reject 
co- channel interference, nor can a hot 
transmitter be heard if the signal has 
difficulty clearing the antenna. 

But a good antenna can reject co- 
channel interference and can make a 
five -watt rig put out a signal equivalent 
to 40 or 50 watts. No antenna can do 
everything for you but it is possible to 
get one that combines enough desired 
characteristics to suit your require- 
ments. 

Fig. 1. Verfcal radiation pattern of Ground 
Plane antenna (A); with an isolating skirt (B). 

The Ground Plane antenna (see Fig. 
1) is the least expensive and easiest to 
mount. It has a quarter -wavelength 
(about 9 feet) vertical radiator and four 
radials at its base. These are connected 
to the coaxial cable shield and through 
the mounting clamp to the grounded 
mast. 

The GP is non -directional, radiating 
equally in all directions. Because of re- 
radiated currents induced in the mast 
and transmission line, it has a vertical 
radiation angle (wave angle) of about 
20 °, meaning the radiated energy is di- 
rected upward that much from the 
earth. 

A 20° wave angle is low, but not low 
enough for optimum CB use. To lower it 
to a more usable 5 °, an isolating skirt is 
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added. This consists of four additional 
radials a quarter -wave below the main 
radials. The skirt reduces the effects of 
antenna currents in the mast and trans- 
mission line. (Note that the GP an- 
tenna's radiation patterns are used as 
the standard reference for all antennas.) 

The Coaxial antenna (see Fig. 2) 
costs about twice as much as the GP 

Fig. 2. Vertical radiation pattern of Coaxial 
antenna with Ground Plane pattern as reference. 

but mounts easily and is unobtrusive. It 
has a quarter -wave radiator mounted on 
a coaxial skirt (or lower radiator) . The 
transmission line's hot lead connects to 
the top radiator, the shield to the skirt. 
The skirt acts as a shield around the 
transmission line, sharply reducing the 
effects of antenna currents. A properly 
designed coax has a vertical radiation 
angle close to 0 °. It is non -directional 
horizontally. The coax does best in open 
country and from high base antenna lo- 
cations. 

The Non- Directional Beam antenna 
(see Fig. 3) is merely a vertical radiator 

30b 

Fig. 3. The vertical radiation pattern of the 
Non- Directional Beam antenna: note gain of 3 db. 

with short radials at the base, but it is 
different in that the radiator is longer 
than a quarter -wave. The design may 
vary a little according to the manufac- 
turer but all accomplish the same thing: 
they compress the vertical signal, re- 
sulting in a signal pushed out at the 
sides. This pushout gives you a gain of 
about 3 db (in comparison to the GP's 
0 db) , making five watts do the work of 
ten. The N -D beam's obvious advantage 
is its gain. 

The Directional Beam antenna (see 
Fig. 4) concentrates a major portion of 

Fig. 4. The horizontal radiation pattern of the 
Directional Beam shows a forward gain of 7 db. 

its radiated energy in one direction. The 
energy pressed into the forward direc- 
tion is taken from the rear and side ra- 
diation. In a typical high -quality model 
consisting of a coaxial center element 
(which is the same as the plain coax an- 
tenna) plus reflector and director ele- 
ments, the forward gain is 7 db, making 
a five -watter do the work of 25 watts. As 
a side effect -because energy is re- 
moved from all directions except for- 
ward- receiving sensitivity to the rear 
and sides is reduced sharply. By careful 
adjustment of antenna direction, you 
can use this characteristic to phase out 
an interfering signal. 

Directional beams normally are ver- 
tically or horizontally polarized (in a 
vertical beam the elements are vertical 
to the earth). Since there is a loss in 
signal when working cross -polarized 
(horizontal antenna vs vertical an- 
tenna) , it is best to use the same polari- 
zation in both base and mobile units. In 
practice, a horizontal antenna is less 
susceptible to noise. 

It is not recommended that horizontal 
antennas be turned on end to form ver- 
ticals. When you do this your transmis- 
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sion line runs too close and parallel to 
the beam's radiating element and you 
have trouble because of re- radiated an- 
tenna currents induced in the transmis- 
sion line. 

Directional beams come in various 
sizes from three elements up, the bigger 
ones offering more gain and a narrower 
signal beam. One typical six- element 
beam offers a gain of 11 db, making five 
watts the equivalent of 62. But, of 
course, you pay for that gain in your 
purchase price. 

A beam that differs from the usual 
design is the Cubical Quad (see Fig. 5) , 

which uses lightweight wire loops in- 
stead of the usual tubular elements. A 

Fig. 5. Cubical Quad antenna uses wire loops 
for elements. It is polarized in both planes. 

quad offers up to 10 db gain, meaning 
five watts are equivalent to 50. It is 
claimed that the quad radiates in both 
polarizations, but there is some dis- 
agreement as to whether the claim is 
valid. We are inclined to believe it is. 
There simply are not enough data avail- 
able to give quad radiation patterns. 

It is often said that choosing a Mobile 
antenna is as critical as picking out a 
base job. This is not necessarily true but 
you do have additional factors to con- 
sider: loss of trade -in value on your car 
due to holes, the use of a short antenna 
if you pass low overheads frequently 
and inconspicuousness. 

Mobile whips range from the full - 
length (108 inches) quarter -wavè 
through short, loaded models to minia- 
tures for top or cowl mounting. Don't 
be confused by the many models avail- 
able. Differences are more a matter of 
mounting convenience than electrical 
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efficiency. Just remember: the longer 
the whip, the more efficient it is. 

The best antenna and the best mount- 
ing spot would be a 108 -inch whip bolted 
in the center of your roof. Unfortu- 
nately, this is impractical unless you live 
in the desert. Next best for all -around 
performance is a whip on the rear 
bumper. It is possible to improve the 
performance of this standard rig by 
lengthening the whip, raising its area of 
high current and high radiation (see 

Fig. 6. Relative strength of radiation to the 
front and rear as mobile whip moves to car top. 

MORE FROM YOUR MOBILE WHIP, 
September '61 EI) . 

A car's body has a great effect on mo- 
bile signals. The area of maximum ra- 
diation is toward the car's longest physi- 
cal length from the antenna. Fig. 6 
shows how the maximum radiation pat - 
tern is toward the front with a bumper - 
mounted whip. When the antenna is 
moved to the rear deck there is some 
radiation to the rear but more to the 
front. A roof -top mount gives equal ra- 
diation in each direction. 

Although those ring and slot and 
cone and hoop antennas are interesting, 
especially from the standpoint of experi- 
mentation, they are unproved as yet. 
On the other hand, the characteristics 
of whips are well known and when you 
install one you can be pretty sure about 
what it will (and won't) do. It's still the 
best bet for day -to-day use. -- 
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STATION 
An expert's advice 

for the beginning CBer. 

By Tom Kneitel, 12Q1747 
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AFTER you have decided to go into 
Citizens Band radio and your trans- 

ceiver is sitting in its carton on the 
kitchen table, you begin wondering 
where to locate your shack and how to 
arrange it. 

The operating location should -first 
of all -be a convenient place. If you 
spend most of your time downstairs, for 
instance, don't haul your equipment to 
the second floor so you have to charge 
up the stairs every time you get a call 
on the air. A desk or table is the best 
place to put your rig -not too near the 
edge, where it can get knocked off. The 
immediate area around it should be 
open so the set can receive ventilation 
through the air ducts in its cabinet. 

Never stick your equipment on any 
makeshift location, and stay away from 
such hot spots as radiator covers. High 
temperatures can wreck a transceiver in 
short order. 

The drawing at the end of this article 
shows a neat shack arrangement that 
makes for efficient communications. It 
represents a kind of composite of sev- 
eral well- arranged CB shacks I have 
seen. 

The clock is a must item for your log 
entries and to keep the length of your 
messages within legal limits. Locating 
your telephone nearby is a big conveni- 
ence (if you can swing it with your 
wife) . The shelf above the desk holds 
the many books you are going to want 
and need. In the way of test equipment, 
you will find a signal strength meter 
and a dummy load antenna the handiest. 
Perhaps you'll want to add an SWR 
bridge, EI's CB Signal Generator and 
other gear later. Spare tubes should be 
a requirement in every shack. Minimum 
tools include screwdrivers, pliers, wire 
cutters and strippers, soldering gun or 
iron and a small penlite. 

Once you have your shack set up, 
you're ready to tackle the antenna prob- 
lem. Another article in this issue deals 
in detail with antenna selection. Prob- 
ably best (and lowest priced) for gen- 
eral communications are the ground 
plane and coaxial types. In mounting, 
keep your antenna clear of nearby 
buildings, trees, TV antennas and phone 
and power lines. These absorb and re- 
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fleet your signal and can add noise. 
Final link in the transceiver -antenna 

chain is the coaxial lead -in. Various 
cables are available but the one you se- 
lect should be of the same impedance as 
the antenna. Two widely used types are 
RG- 58A /U, which costs about 51/2 cents 
a foot, is rated at 50 ohms impedance, is 
thin and flexible and easily handled; 
and RG -8 /U, which costs about 13 cents 
and is rated at 52 ohms. The former is 
good for short lead -ins, the latter for 
runs upwards of 100 feet. 

The lead -in should be as short as pos- 
sible, the coax must not be kinked or 
spliced, and you should use coax con- 
nectors at both ends. 

After you have been on the air a 
while, you can expect to have some 
trouble with component failure. Tubes 
are the most likely to go first. For that 
reason, it's a good idea to have a supply 
of duplicates ready for plugging in at 
the first sign of difficulty. 

In this little operation, you simply 
turn the set on and take a look at the 
tubes. If any have an unnaturally bright 
glow or none at all, you've probably 
found the culprit. If all tubes appear 
normal, tap each one lightly with a pen- 
cil eraser. Then try replacing the tubes 
one at a time until the set operates 
(tubes that read good even on a tube 
tester can be fouling up the works) . 

If tube -changing doesn't help, you 

A bird's -eye view of an 
efficient CB shack shows 
transceiver on desk at 
left, clock in center and 
phone and pad at the 
right. Spare tubes, test 
equipment and books are 
on shelf. Tool rack is 
mounted above the shelf. 
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can examine the mike, lead -in, power 
cord and other obvious points where 
there might be failure. After that, if 
you're still off the air, you need to gq. 
deeper (see CB SERVICING MADE 
EASY in this issue) . 

Your transmitting crystals should be 
checked for frequency drift once a year. 
This must me done by a commercial 
radiotelephone or radiotelegraph li- 
censee. You can find one in the classi- 
fied phone book under the heading, 
Radiotelephone Equipment Service. 

In the way of general maintenance, 
you should keep your shack as clean as 
possible. About every three months take 
the cabinet off the transceiver and ei- 
ther blow or vacuum -clean the dust out 
of it. Your antenna should be taken 
apart once a year or so for a thorough 
cleaning. Use an all- purpose liquid 
cleanser to get the grime off the insula- 
tors, connectors and radials. If your an- 
tenna is mounted on a metal mast, it 
should be coated with corrosion- resist- 
ant paint. A wooden mast can be 
weatherproofed with spar varnish. 

These hints for setting up and main- 
taining your CB equipment can make 
operations easier for you. But whether 
the Citizens Band gives you what you 
expect from it is determined entirely by 
your efficient use of the service. In that 
category, you are pretty much on your 
own. -I-- 
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By H. B. Morris 

IF YOU HOLD a Citizens Band license 
or are interested in getting one you 

almost certainly have heard about CB 
clubs. Scattered across the country are 
more than 300 Citizens Band groups 
with anywhere from a dozen to more 
than 200 members each. Some of them 
are active, vital organizations with 
scores of activities. Others were mis- 
creants to begin with and now totter into 
oblivion. Seldom has a field of interest 
fostered so many clubs so fast as has 
CB, and seldom have so many faded so 
soon. 

Yet there are worthy goals for CB 
clubs, and if they are properly organized 
and run they should be excellent or- 
ganizations that hold the interest of 
their members and help improve the CB 
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Banner guides CBers to big Eyeball QSO held at 
Norwalk, Conn. Clubs usually direct these fetes. 
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service for all the licensees. 
Are you interested in joining a CB 

club? If you are, the chances are good 
that there is one in your area, especially 
if you live in a large community. (See 
our offer of a free list of CB clubs on the 
third page of this article.) However, if 
there isn't a club within a reasonable 
distance, you and a few fellow CBers 
can form your own. And you'll have the 
blessings of the Federal Communica- 
tions Commission, which favors forma- 
tion of clubs interested in helping police 
the Citizens Band. They would rather 
see CBers keep their own house clean 
than issue a bunch of restrictive new 
rulings. 

Actually, starting a club is almost too 
easy. This is one reason why so many 
fizzle and die. Remember that the urge 
to share your interest in CB with others 
is enough to bring a group together, but 
it will never hold them. Over the long 
haul you'll need better reasons. 

The goals of any club should include 
promoting and improving the CB serv- 
ice, enlightening members on FCC regu- 
lations, setting up self -policing on the 
band and extending technical assistance 
to those who need it. Clubs also can set 
aside channels for specific purposes 
(calling, boats, travel, etc.) and coordi- 
nate emergency communications. 

Any CB club also must have some 

sort of social activities that include 
wives and girl friends. Dances, picnics 
and other outings are popular. But a CB 
club organized for purely social (or 
hobby) purposes is doomed to failure. 

"Eyeball QSO's" and other special 
annual or periodic events are enjoyable 
and keep interest high. Specific ways to 
make a CB club worthwhile are dis- 
cussed in another article in this issue. 

One of the ways a CB club benefits 
both members and the service lies in the 
fact that a unified voice carries more 
weight with local and federal authori- 
ties than do individual voices. Members 
get their collective viewpoints heard 
and, on the other side, officials learn the 
desires of CBers (and good ones do 
want to know) . 

If your club is to be successful it must 
be run on a formal basis. Let's say that 
the basic idea is first discussed by three 
or four CBers. From this informal group 
should emerge plans for the first general 
meeting at a place convenient for all. 
Don't overlook any means of publiciz- 
ing the idea to assure a good showing. 
On -the -air talk is bound to spread the 
word rapidly, but also post notices in 
places CBers frequent: electronic parts 
stores, equipment retail houses, boat 
marinas, etc. Send typed announce- 
ments (releases) to local papers and 
radio stations. 

CB manufacturers often display at (and help pay 
for) big club events. Browning booth is shown. 
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Guaranteed to be a popular club activity is a 
Swap Shop for selling and trading used CB gear. 
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Make it clear that the first meeting 
will include election of temporary of- 
ficers. This dispels any feeling that the 
club will be controlled by a self -ap- 
pointed few. Best way to conduct the 
first (and future) meetings is according 
to the time -tested Robert's Rules of 
Order (get a copy at a book store or li- 
brary). 

Call the meeting to order on time and 
after a brief explanation of the purpose 
of the assembly, ask for nominations for 
a temporary chairman (who is just that 
-temporary) . He gets things rolling by 
selecting a temporary secretary to re- 
cord proceedings and then appoints a 
committee to work out the first draft of 
a club constitution and bylaws. 

During the first meeting there are 
many topics for consideration: a club 
name, a permanent meeting place, dues, 
suggestions for the constitution and dis- 
cussion about what the club's major ac- 
tivities will be. Every person should 
have an opportunity to air his views. 

Much detail work will be done by 
committees in such areas as monitoring, 
Civil Defense, technical assistance and 
publicity. 

Too much emphasis cannot be placed 
on working out the constitution. It must 
serve as a solid foundation, determining 
how the club is structured and how per- 
manent officers are elected, among other 
things. One way of getting ideas for a 

i 

FREE LIST OF CB CLUBS 
IS AVAILABLE FROM El 

Before trying to form a new CB club, 
make sure there isn't an existing one in 
your area that you haven't heard about. 
For a free list of all major CB clubs in the 
country, send a stamped, self -addressed 
envelope to EI, Dept. C, 67 West 44th St., 
New York 36, N. Y. 

constitution is to look over what other 
clubs are using. Most organizations are 
happy to extend a helping hand. 

All this parliamentary procedure 
might sound like an unnecessary chore, 
but without it your meetings can de- 
teriorate into a mass of petty arguments 
and squabbles. 

At your second meeting you should 
elect permanent officers, vote on a club 
name, etc., and later will come plans for 
a monitoring setup, a newsletter and 
other activities. But your first concern 
is that first meeting. It can be the key to 
success or failure for your new club. 

Finally, look beyond the basic busi- 
ness of the club for ways to keep inter- 
est at a high level. Try to have a feature 
event at every meeting -talks by club 
members, a lecture by an outside au- 
thority, movies, a swap shop or an 
equipment auction. 

Good luck! _1e_ 

Tri-State Radio Club set up radio control point 
near entrance to jamboree at Fort Mountain, Ga. 
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A Norwalk (Conn.) CB Association QSO attracted 
licensees from New York and all of New England. 

Electronics Illustrated 
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Your CB group can be a vital part of community life 

if it fakes up outside activities in the right way. 

By Edwin Frederick, 2W4580 

ACITIZENS BAND club is likely to be one of two types: a 
social and hobby organization dedicated to putting away a 

few cups of coffee, chewing the fat and having a couple of laughs 
with the gang, or it may be a useful club that plays a vital part in 
community life. In the long run, you'll find that those that play 
together don't stay together. It is the useful clubs that remain 
active and successful. 

Another article in this issue discusses the formation of a CB 
club and the planning of an all -around schedule of intra -club 
activities. We are concerned here with ideas for making a club 
worthwhile in its relations with other organizations and the com- 
munity. 

The CBer of today is more likely to be interested in public 
service than was his counterpart of two or three years ago. In 
those days there weren't many CBers and it was enough just to 
sit around and talk about this marvelous new band. But now the 
horizons have widened, CBers are numerous and their equipment 
has improved to where they can be of use to their communities. 

As a starter, your club should decide which fields of public 
service attract its members -patrolling highways during bad 
weather, assisting police in handling crowds, working with Civil 
Defense, etc. The only limiting factor is the amount of work mem- 
bers are willing to contribute. 

The key leaders in any kind of public service are two officers 
who normally are appointed rather than elected. One usually 
bears a title like emergency coordinator, CD liaison officer, rescue 
director or public safety coordinator. The other is the public in- 
formation director. Let's consider the first man: 

It is the emergency coordinator's duty to keep in touch with 
local authorities regarding their needs and his organization's 
ability to meet those needs. He must keep a dossier on each mem- 
ber, including name, address, business and home phones, call 
sign, type of equipment and occupation. He must know when 
members are out of town and not subject to call, and he must 
know the special skills of his members -locksmiths, auto me- 
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Many members of the Lubbock (Tex.) CB Club wear 
distinctive lettered uniforms on emergency duty. 

chanics, doctors, plumbers, electricians 
and so on. 

If your organization decides to help 
motorists during blizzards, tornadoes, 
floods and other disasters, the emer- 
gency coordinator should first talk with 
the highway patrol or state police, tell- 
ing them about his organization and its 
proposed method of operation -the 
roads they can patrol, the equipment 
the vehicles can carry (radios, flares, 
first -aid kits, etc.) and so forth. Your 
club never should take to the highways 
for mercy missions without clearing the 
operation with the proper authorities, 
who may have special requests, such as 
certain roads to patrol or certain iso- 
lated families who should be called on. 

Regardless of arrangements, you will 
want to have your base stations on the 
air at all times during emergencies. One 
station must be selected as control sta- 
tion, which will issue all orders to mo- 
bile units. 

If you decide that your cup of tea is 
holding back crowds at parades, helping 
with clothing pickups and other func- 
tions involving the public, your coordi- 
nator should work with the chief of 
police. 

Communications during these tasks 
will be mainly mobile -to- mobile (handi- 
talkies are useful) . Base stations usu- 
ally relay messages. 

Many misunderstandings exist about 
the role of CB in Civil Defense. Con- 
trary to what you may hear, CBers are 
not allowed to conduct radio roll -calls 
in the name of a Civil Defense drill. 
They must be sworn-in CD members to 

44 

A glance tells you the owner of this car is a 
CB licensee who is active in Civil Defense work. 

begin with, and their CB operations are 
used only as a supplement to a branch of 
CD other than communications. Your 
club representative must find out where 
the CD people can use workers who 
just happen to have (as a bonus) two - 
way radio to. aid them. 

Club members may turn up in the 
auxiliary police, the messenger service, 
the medics, fire patrol or transportation 
units. Above all, do not demand (or ex- 
pect) to have CBers placed in the com- 
munications division of a Civil Defense 
setup solely on the basis of their owning 
CB gear. But if members of your club 
are involved in CD work, their radio 
equipment is bound to be put to use in 
times of emergency. 

Typical decals used by CBers on their vehicles. 
Decals of helpful clubs get police recognition. 
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Remember that your basic purpose 
here is not to jockey your CB equipment 
around. It is to be a Civil Defense 
worker who aids his community. 

The public information director (or 
press officer) has the job of letting the 
public know about the club, its activities 
and its good deeds. He maintains con- 
tact with the newspapers and radio sta- 
tions and should be able to express 
himself well. 

Before each club function he should 
prepare short press releases (with care- 
ful attention to spelling, punctuation 
and grammar) , stating when and where 
the meeting will be held and its purpose. 
His own name and phone number must 
be on the release as the source of fur- 
ther information. 

The releases should be received by 
the news media a day or two before the 
function (weekly newspapers require 
more advance time) . The press officer 
should find out whether the news media 
want him to call them after the function 
to tell them what happened, or to write 
a press release on the subject. 

During emergency operations, he 
should phone in any news about the CB 
club's participation. 

Between club functions, the press of- 
ficer can work up ideas for feature 
stories about how some members use 
their equipment in unusual ways, 

We- helped -you cards, handed to motorists who 
have been assisted, make friends for CB clubs. 
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strange occupations that go with the CB 
avocation, elaborate base -station lay- 
outs and the like. He should first deter- 
mine whether his media want just ideas 
for their own writers to work up, or 
whether they prefer full- length stories. 

In other public relations areas, all 
club members share the responsibility 
of spreading the good word. Such things 
as window decals, we- helped -you cards 
to be given to motorists, lettered jackets 
and other paraphernalia all help to pub- 
licize the club. 

Latest innovation in this line is com- 
plete uniforms- usually -fatigues with 
insignia and lettering. Though flam- 
boyant, they have a useful purpose. 
They keep your clothing underneath 
clean when you're doing the dirtier type 
of emergency work. 

In general terms, you should guard 
against your club's going stagnant. Its 
members should be aware of the com- 
munity's changing ne'eds and be willing 
to keep pace with those changes. And 
keep the community aware that the 
club's members are available to serve 
them when they are needed. Don't be 
afraid to toot your own horn. When your 
club does a good deed, let the whole 
community know about it. - 

If your club is truly useful to the com- 
munity, it will be a group you can be 
proud of. i 
A good press release is on letterhead, is short 
and it tells whom to call for more information. 
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TINY 

SFr r TALKI E 
Smallest build -if- yourself CB transceiver 

features three transistors in low -cost circuit. 

By Fred Maynard, 11Q0846 Motorola Semiconductor Products 

FEW COMMUNICATIONS devices in history have 
gained popularity so quickly as the handi -talkie, 

the hand -size transceiver born of World War II 
equipment. For short -range contacts between fishing 
parties, hunters, antenna installers, power linemen, 
construction workers and the like, handi- talkies 
have proved invaluable. And they require no FCC 
license. 

EI now presents the build -it- yourself Tiny -Talkie, a 
transmitter -receiver that is so small (31/4x2Y8x15/s 
inches) it fits into the palm of your hand. Like its bigger 
brother, the Tiny -Talkie can be used in a wide range of ap- 
plications, fits into a pocket and does not need an FCC ticket 
(see THE LICENSE -FREE BAND in this issue) . You just glue 

the Certificate of Compliance included in this article on the back 
of the Tiny -Talkie and you're on the air. 

The Tiny -Talkie has a 100 -milliwatt maximum input to the RF out- 

Cabinet with parts mounted. Make sure the perforated board fits in cabinet before starting to wire it. 
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PARTS LIST 

Resistors: l/r -watt, 10% unless otherwise indicated 
RI,R4- 100,000 ohms 
R2- 10,000 ohms 
R3/52- 15,000 -ohm miniature potentiometer with 

SPST switch 
R5 -I,000 ohms R7 -220 ohms 
R6- 470,000 ohms R8 -2,200 ohms 
Capacitors: Miniature ceramic types unless 

otherwise indicated 
CI- 3.5 -12 mmf ceramic trimmer (Centralab 827 -B) 
C2,C8 -7 -35 mmf ceramic trimmer (Centralab827 -D) 
C3,C6,C10 -.001 mf C4,C7,C11 -.005 mf 
C9-5 mf, 25 -volt miniature electrolytic 
LI,L4- 15- microhenry subminiature RF choke (J. W. 

Miller No. 70F155A1 or same series as National 
below) 

L2,L3 -1.2- microhenry choke (J. W. Miller No. 
70F126A1) or 1.3 microhenry (National B20407 -4) 

Q1,Q2 -2N741 transistor Q3- 2N1192 transistor 
S1 -DPDT spring return miniature toggle or push- 

button switch (Lafayette 4PDT 5W -92 shown) 
Microphone -Carbon 1,500 ohms (Available @ $1 

postpaid from Dart Electronic Devices, 6409 New 
Utrecht Ave., Brooklyn 19, N. Y. Model 33 -PA) 

XTL-CB miniature transmit crystal (channel 2 -23) 
± .005% tolerance, third overtone 

JI- Banana jack with insulating washers 
J2- Miniature phone jack with insulating washers 
BI -Two 6.5 -volt mercury batteries (Eveready E -165 

or equiv.) 
Misc. -2,000 to 3,000 -ohm magnetic earphone; 38- 

to 42 -inch telescoping antenna; 3 transistor 
sockets; 3/4 "x2' /u "xl /" Minibox (Bud 
CU- 2101 -A) 

The above parts (less batteries, flea clips and per- 
forated board) are available as a package from 
Allied Radio, 100 N. Western Ave., Chicago 80, 
Ill. Stock No. 74M999. Price is $20.95. Allow post- 
age for 3 lbs. 

put (Q1) and can be used for virtually 
any legal purpose. Its range runs up to 
about 1,000 feet, depending on condi- 
tions. 

Using an ingenious three -transistor 
circuit, the Tiny -Talkie can be con- 
structed at about half the cost of a larger 
commercial handi -talkie (see special 
offer in the Parts List) . 

If desired, you can substitute some 
standard -size components (for Cl, C2, 
C8, Sl, CH1 and CH4) and construct 
slightly larger units for only $25 to $30 
a pair. The battery also is a size- deter- 
mining factor. Nine -volt mercury bat- 
teries are the smallest but have limited 
life. A 12 -volt supply improves the 
range and 15- to 18 -volt batteries do 
even better, although these increase the 
overall size of the unit. 

Construction. Follow the pictorial 
carefully. As in all high -frequency cir- 
cuits, it is important that leads be short, 
direct and well separated. 

Using the photos as guides, drill 3k" 
holes in the Minibox for jacks Jl and 
J2. Drill a 3/4" hole for pot R3. With a 
Greenlee socket punch or equivalent, 
make a 11/2" hole to mount the carbon 

Complete schematic of Tiny -Talkie. Transistors Q2 and Q3 make up receiver; Q1 serves transmitter. 
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Bottom side of board (above) faces rear of front 
panel. Switch shown as Si is one of the several 
suitable types. Slight parts rearrangement may 
be necessary if other type switch is used. For 
clarity, some leads are shown longer than neces- 
sary. In practice, keep leads as short as possible. 

Location of the major parts are shown on actual 
size template. Use a hacksaw blade and file to 
shape the board to the required dimensions. 

Electronics Illustrated 
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mike. Epoxy cement is used around the 
hole's perimeter to hold the micro- 
phone in place. It need not be insulated 
from the case. 

Mount pot R3 loosely (it will be tight- 
ened later after its lugs are positioned 
when the perforated board is in place) 
and mount Jl and J2, using fiber shoul- 
der washers. 

The location and size of the hole for 
Si will depend on the type switch used. 
The one shown is Lafayette's SW -92, 
which requires a 1/2" hole. 

Cut out a piece of perforated board 
to the approximate dimensions shown. 
Make sure the board fits the Minibox, 
clearing J2, R3 and the microphone's 
rear contacts. The board should be 
about 3/8" away from the front panel 
and parallel to it. 

Using the photos and template as 
guides, drill and file 3/32" holes for the 
lugs of trimmer capacitors Cl, C2 and 
C8 and rectangular holes for transistor 
sockets Ql, Q2 and Q3. If switch SW -92 
is used, employ shoulder eyelets or 
sleeves to mount it about 1/4" above 
the perforated- board. This spacing is 
necessary since the crystal (XTL) 
is mounted beneath it. After Si is 
mounted, determine the location of the 
hole that must be drilled for its button. 

For mounting XTL, use two pin clips 
removed from a ,seven- or nine -pin 
tube socket. Bend the socket pins 90 
degrees, crimp the lugs and force them 
through adjacent holes in the per- 
forated board. The spacing will be cor- 
rect for a miniature crystal. Do not 
solder to the crystal pins. Don't mount 
the crystal yet. 

Mount the flea clips in the positions 
indicated and mount Cl, C2 and C8 
about 1/2" above the board as shown. 
Drill three holes in the back of the 
Minibox opposite the screws of trim- 
mers Cl, C2 and C8 so they can be ad- 
justed with the cabinet back on. 

Using thin insulated wire, such as 
Alpha No. 407A, proceed with the 
wiring. Take care not to overheat parts 
or insulation. Use thin spaghetti or in- 
sulation stripped from other wires on 
the component leads. Keep all parts 
against the perforated board or you may 
have trouble getting the board to lie flat 
in the case. 

After the board wiring is completed, 
run 5 -inch leads for connection to R3, 
J1, J2, the mike and the battery holder. 
This will allow you to check the circuit's 
operation before the board is installed 
and may save trouble later. 

Transmitter Adjustments. Plug in 

Complete unit is laid out for testing before permanent installation in its miniature aluminum cabinet. 
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i 

Completed Tiny- Talkie chassis installed in cabinet. Batteries are mounted in clips on cover. 

the crystal (any transmitting crystal for 
channels 2 -23) , transistors and ear- 
phone and connect the microphone and 
R3. When installing battery B1 be 
sure that its polarity is correct. Attach 
a three -foot length of wire to the an- 
tenna lug on S1 and strap S1 (with elec- 
trical tape) in the talk position. 

You can check the circuit for oscilla- 
tion by putting a milliammeter in series 
with a battery lead. A 6 -ma reading is 
about right. 

Peak the transmitter output by ad- 
justing Cl and C2 with an alignment 
tool while monitoring the RF output 
with a field- strength meter. As an al- 
ternative, you can use a #48 pilot lamp 
as a dummy antenna. Connect the lamp 
between the antenna and the positive 
terminal of Bl. In subdued light, adjust 
Cl and C2 for brightest bulb glow. 

Receiver check. Release Sl. You 
should hear a sizzling in the earphone at 
most settings of R3. This is the charac- 
teristic noise of a superregenerative 
receiver and assures you that it is op- 
erating. When a signal is received the 
noise is reduced or disappears. 

Final Assembly. Mount the circuit 
board in the box and secure it with a 
3-48 x 1/2" screw and nut through the 
front panel. A 1/4" to %" spacing sleeve 
is used between the board and the panel. 
Disconnect the long leads installed for 
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testing, cut them to length, and recon- 
nect them. Position R3 and tighten its 
mounting nut. Repeat the transmitter 
adjustments before closing the case to 
compensate for detuning from capaci- 
tive and other loading effects of the 
metal box. 

Field testing. The Tiny -Talkies, if 
used as a pair, must be tuned to each 
other. The best way is to work outdoors 
with a friend. Separated 50 to 100 feet, 
one person should talk into his unit 
while C8 and R3 on the other unit are 
adjusted for best reception. When both 
are tuned you should be able to walk 
farther apart and still maintain contact. 
It may be necessary to make further re- 
ceiver adjustments as distance is in- 
creased. 

Theory of Operation. The circuit 
shown in the schematic consists of two 
sections. To the left of Si is the trans- 
mitter, which has a crystal -controlled 
oscillator /modulator Ql. The receiver, 
to the right of Sl, includes a stable su- 
perregenerative detector (Q2) and 
audio amplifier (Q3) . The antenna and 
battery are switched from one circuit 
to the other. 

The transmitter utilizes H ei sing 
modulation and achieves 30% modula- 
tion. This figure tends to lessen the ef- 
fective power but good modulation 

[Continued on page 103] 
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CB CORNER 
By Len Buckwalter 

I W5733 citizens band news and comments 

ACHAT WITH THE FCC ... Some of the Federal Communications Commis- 
sion's views on Citizens Band radio, expressed informally and off- the -cuff, were 

gathered by this department in a chat with Paul W. Gilligan, Assistant Engineer- 
in- Charge of the FCC office in Boston. Far from sounding like the fine print of 

Part 19, Gilligan had some lively comments about CB. They covered everything 
from a "3,000- mile" license to the practices of some CBers who police the band 
with a tape recorder. 

Gilligan's big point: Many violations on the band are not intentional but stem 
from the CBer's being unaware of the responsibilities tied to the license. The 
"3,000- mile" ticket pointed this up. A young chap appeared at the Boston office 
to file for a new license and triggered off a comedy of errors. It developed that 
he was operating in the area with a borrowed call. Its prefix was No. 11, which 
indicates California. Shocked was Gilligan's word to describe the fellow's reaction 
when told that you can't have a base station 3,000 miles away. Of course, the 
license borrowing wasn't too well received, either. 

When asked why CB radio was needed, the chap replied: "I might have to 
take my wife to the hospital and need 
the radio to receive the message fast." 
The bewildered fellow was not hauled 
off to the pokey but was filled in quickly 
on some basic rules of the band. This 
is an extreme example, but it empha- 
sizes the point about knowing regula- 
tions. 

TVI . .. Gilligan also sounded off 
about CB interference with television 
(the files in Boston are bulging with 
TVI complaints) . Much of it is pro- 
duced by second- harmonic output of the 
CB transceiver, he says. This energy, 
in the vicinity of 50 mc, shows up as 
wavy lines on a television screen. In 
really bad cases, the voice is heard in 
the TV's speaker. Gilligan had several 
suggestions: Don't operate with the case 

of the transceiver removed. This destroys important shielding that confines some 
of the harmonic signal. And do a fine- adjustment job on the filter of the unit, 
following the instructions in the manual. Good grounds also are important, and 
a filter at the antenna terminals of the TV set may be tried. If you receive a 
letter from the FCC concerning TVI, answer it! You will be called upon to state 
what you're doing to correct the condition. 

Other observations by Gilligan: 
QSL cards for CB are pointless. Why confirm a short -range contact? 
Civil Defense activities are fine but must be conducted under the jurisdiction 

of a local CD director. 
Don't take an unreasonable length of time to test on the air. Thirty or 40 sec- 

onds should be enough. Use a dummy load when possible. 
Help people in distress (stranded motorists, etc.) ... [Continued on page 102] 

FCC engineer Paul W. Gilligan addressing a group 
of Citizens Band licensees in New England area. 
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HOW 
TO 

BUILD 

Easy -to- follow 
instructions complete 
in this issue! 

Directional Beam 

Ground Plane 
Coaxial 
Cubical Quad 

by Charles Tepfer, 2W4223 

CB ANTENNAS 
THERE ARE two basic ap- 

proaches to Citizens Band base 
station antenna design. One aims 
at concentrating every watt pos- 
sible in a narrow radiation pattern. 
The other is willing to sacrifice 
some gain in favor of omnidirec- 
tionality. But, no matter what your 
needs are, you can save a pile of 
dough and multiply your effective 
radiated power with one of the 
antennas described below. Once 
you have the materials, any of the 
four designs shown will take only 
a few evenings of work with hack- 
saw, drill and plane. 

Since antennas really are tuned 
circuits, the size of their elements 
are relatively critical. EI's an- 
tenna designs use no element - 
shortening (and power- losing) 
loading coils, which makes them 
easier to build and more efficient. 
Strong- but -light stock aluminu 
tubing and rods are used wherevell 
possible. 

Electronics Illustrated 
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DIRECTIONAL BEAM 

The most efficient base antenna you 
can build is a directional beam. There 
are many types but all are multi -ele- 
ment, with two or more sets of arms in 
the same plane. One element (the 
driven one) is the active transmitter and 
receiver. The others are parasitic and 
shape and direct the radiation pattern 
of the antenna into a beam. The more 
elements, the sharper the beam. Like a 
searchlight, beam antennas have high 
radiation (and pickup) in front and 
little to the sides and rear. Relative to 
the standard half -wave dipole, the gain 
of the beam is 3 to 5 db for the simpler 
jobs to 10 db or more for rigs with more 
than five elements. 

EI's beam is a full -size, three -element 
unit. The driven element is a nine -foot 
half -wave coaxial radiator. The other 
elements are a director (16' 10 ") , 

shorter than and in front of the driven 

Author's directional beam before installation. Size 
may be judged by comparison with the windows. 

May, 1962 

element, and a longer (18' 6 ") reflector 
behind it. The elements are mounted 
vertically to prod-ace vertically polar- 
ized signals, matching the polarization 
of mobile whips and base station an- 
tennas of the ground -plane and other 
non -directional types (most CB an- 
tennas fall in these categories) . 

The coaxial vertical radiating ele- 
ment is constructed first. The solid rod 
top portion (see Fig. 1, point A) is 9' 
of 3/8" Reynolds do- it- yourself alumi- 
num listed by them as Item 3A. Since 
Item 3A comes in 8' lengths, you must 
add 12 ", plus 4" for the part of the rod 
that projects into the nose plug -a total 
of 16 " -to its length. Make a 4" sleeve 
of 1/2" thinwall aluminum tubing and 
slip this over the joint to hold the two 
sections together. Fasten it to both sec- 
tions by drilling 3/32" holes through 
rod and sleeve and inserting 3/4" nails, 
flattening both ends. For a tight fit, wrap 
a couple of layers of aluminum foil 

Fig. 1. Diagram showing length and spacing of 
beam's elements. See text and pictorial for details. 
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RADIATOR 

NOSE PLUG 
CONNECTOR 

LOCK 
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3 /IG' DIA. 
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JI 
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SEEOV 

(3 
CRREOS 

U-BOLTS 
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6-3BU COAX. CABLE 

Fig. 2. Construction details of directional beam antenna showing the installation of the two skirt plugs. 

V4' DIA. 
HOLED 

(4 REOD) 

WOOD 
CLAMP 

SKIRT 

4' 

12' 

COAX. CABLE 

SKIRT 
BOTTOM END) 

WOOD 
SCREWS 

1-114- PIPE 
MOUNTS IN 
ROTATOR 

OAX. CABLE 

Wooden plug to be installed in the top of the 
skirt. Note mounting of the coaxial connector. 
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around the rod ends before inserting 
them in the sleeve. 

Using a 1/2" drill, make a half -inch 
deep hole (Fig. 2, point B) in the bot- 
tom end of the rod. A 1/2" #6 self -tap- 
ping sheetmetal screw is threaded into 
the hole. This screw will be used later. 

The 2" inside- diameter EMT thin - 
wall aluminum tubing for the skirt 
comes in 10' lengths, so a foot must be 
cut off. The top and bottom skirt plugs 
are trimmed from 4" x 4" scrap wood 
or other insulator that will make a snug 
fit. Follow Fig. 2 for drilling and dimen- 
sions, then give the plugs two coats of 
spar varnish for waterproofing. Connect 
a 7" length of stranded hookup wire to 
the screw previously placed in the bot- 

[Continued on page 101] 
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THE COAXIAL 

The half -wave coaxial antenna con- 
sists of a quarter -wave vertical element 
above and in line with another quarter - 
wave vertical tube which encloses the 
transmission line. The center conductor 
of the transmission line is connected, via 
a coax connector and socket, to the top 
rod; the shield of the transmission line 
is connected to the bottom tube (skirt) . 

The latter prevents the transmission 
line from radiating, keeping the radia- 
tion of the antenna close to the earth 
for maximum effectiveness. 

The construction of this antenna is 
the same as for the driven element of 
the 3- element beam except the bottom 
plug may be omitted. This is an omnidi- 
rectional antenna and requires no rota- 
tor for wide coverage. 

THE GROUND PLANE 

This popular omnidirectional antenna 
requires comparatively little room. The 
four horizontal equal -length rods fur- 
nish an immediate ground for the verti- 
cal radiator and keep the radiation 
pattern close to the ground. 

The wood block which serves as the 
base for the elements is a short length 
of 4 x 4 -inch stock. Drill 3/8" holes, 1 1/2" 

A' X 4' X 3. BLOCK 

VERTICAL RADIATOR 

SOLID ALUMINUM RODS 

MAST 

MOUNT U-BOLT 

SCREW 

SLEEVE FlTTRNO 

WIRES TO SCREWS ON 

COAX SOCKET 

COAX SOCKET 

I-/1" MAST 

GROUND PLANE ANTENNA 

TV ANTENNA MAST MOUNT 

RG -3BU COAX CABLE 

WOOD PLUG 
FITTING 

WITH COAX 

RECEPTACLE 

4' 
SLEEVE 
JOINT 

9, 

THINWALL 

EMT 

102 WAVE LENGTH COAXIAL ANTENNA 

deep on the top and four sides, to hold 
the driven element and radials; drill a 
%" well on the bottom for the coax 
socket. Drill a 1 ," tunnel between the 
well and the hole on th top for the wire 
from the vertical radiator to the inside 
terminal of the coax socket. 

Use a right -angle mast mount that has 
the central portion cut out (one is 
available for 340 from Allied Radio, 
type 8800 -U) . Fit the c,oax socket 
through this cutout onto the well on the 
bottom of the block and fasten with 
wood screws. Connect an insulated wire 
from each radial to the screws holding 
the socket to the block. Notch the top 
of the skirt as shown to allow these 
wires to pass through. 

The vertical radiator and horizontal 
radials are made from %" solid alumi- 
num rod 9' long. Since such rod nor- 
mally is supplied in 8' sections, sleeve 
fittings will be required to lengthen the 
rods. Fit them as described in the Di- 
rectional Beam construction. 

In building any of these antennas, 
closely follow the dimensions given. Do 
not use metal parts where the plans 
specify use of wood or other insulator. 
Use spar varnish on all wood and spray 
all exposed connections and terminals 
with acrylic protective spray. + 
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THE CUBICAL QUAD 

This unusual -looking 
antenna acts like a full - 
wave two -element direc- 
tional beam with the front 
loop as the driven ele- 
ment -and the rear loop as 
the reflector. The optimum 
spacing between the front 
and the rear loops for 
highest gain is about 80 
inches on the 11 -meter 
band, but 50 inches is a 
reasonable compromise 
giving a gain of about 5 db. 

The C -Q requires a ro- 
tator to work mobile rigs, 
but its beam is not as sharp 
as the first antenna de- 
scribed. Since part of each 
element is vertical and 
part horizontal, the C -Q is 

EM 
AL 

INSULATOR 

- FISHLMIE 

INSULATOR 

16" STUB OF 

NO 14 ENAMELED N'IRE 

M COAX I -1/e EMT ALUMINUM MAST 

1NS00 

YKTIMi W 11M00 100t1 1110,1100110 

QUAD ANTENNA FOR Cfl 

polarized horizontally and vertically. 
Bamboo poles are used to support the 

loops because the wires must be insu- 
lated from the boom and mast, and bam- 
boo is both light and strong. Ordinary 
fishing poles (without splits) will do, 
but they must be of equal length. Use a 
20 -pound test fishline Ito keep the arms 
from vibrating and changing the loop 
spacing. 

Use 1114" EMT thinwall aluminum 
tubing for the mast and boom. Standard 
5" angle brackets (with bolts through 
the rod and brackets) hold each bamboo 
rod to the boom. Each rod must be 90 
degrees from the adjacent rods. If the 
bracket will not fit into the end of the 
bamboo rod, bolt it to the outside of the 
rod. In either case, wrap picture wire 
around both the rod and bracket for 
extra strength. Spray the wire with a 
rust arrester. 

Each vertical and horizontal section 
of the loop must be equal in length, so 
don't pull the poles together while 
wiring the antenna. 

The "stub" is used to tune the reflec- 
tor to 27 mc. About 75 feet of No. 14 
enameled or Formvar wire will be 
needed for the loops.* 
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Here are the facts on using the increasingly -popular 

handi- talkie rigs that do not require an FCC ticket.? 

By David Walker 

-- 

THE FAMOUS BC-611 Handi -Talkie 
of World War II has come a long 

way. That power -hungry five -tuber is 
now a neat transistorized package that 
fits in your palm. And FCC regulations 
permit anyone to buy or build one of 
these little transceivers for almost any 
purpose, and to operate it without any 
kind of license. 

As a result of these two factors, handi- 
talkies have become immensely popular. 
They are being manufactured by the 
thousands, and in this issue EI presents 
plans for building your own. 

But exactly where do the handi- 
talkies fit into the radio picture? Can a 
handi- talkie be used on any CB fre- 
quency, or anywhere else ? 

Strictly speaking, handi -talkies stand 
apart from the CB service as "low 
power communication" devices, regu- 
lated by Part 15 of the FCC rules (CB 

is regulated by Part 19) . All restricted 
radiation devices are taken care of by 
Part 15- wireless mikes, phono oscilla- 
tors, garage -door openers, etc. 

There is more than one License -Free 
Band (one falls in the broadcast fre- 
quencies, for instance) but the one 
we're mainly concerned with here is 
separate from, but overlaps much of, 
the Citizens Band. It begins at 26.97 me 
and runs up to 27.27 mc, as compared to 
the 26.965- 27.255 me spread of CB (see 
chart) . Since the overlap begins be- 
tween CB channels 1 and 2, you can use 
any regular CB crystal, except for chan- 
nel 1, in handi -talkie rigs. Actually, 
crystal control is not required, but it is 
advisable for useful operation. 

Other technical regulations state that 
handi- talkie power is limited to 100 
milliwatts and the antenna must be a 
single element not over five feet in 
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length -hence telescoping monopoles. 
Anyone -citizen or alien, young or 

old -may use a handi- talkie for any 
legal purpose without filling out a single 
FCC form. You can chat idly by the 
hour and call CQ to your heart's con- 
tent. There are just a couple of reserva- 
tions. 

The unit must bear a Certificate of 
Compliance that says it meets Part 15 
requirements. Such certificates are at- 
tached to wired units at the factory but 
can be filled out and mounted by those 
who build their own. The second catch 
is that license -free rigs can talk only to 
other similar units. If they contact a li- 
censed CB station, they fall under the 
regulations of Part 19 and licensing, 
station identification, etc., are required. 

In practice, handi -talkies usually are 
used in mixed systems that include CB 
units. They then pick up a second cer- 
tificate, FCC form 452 -C. Most are tech- 
nically qualified for class D operation, 
having crystals of .005'4, frequency tol- 
erance and other CB features. 

The range of handi -talkies varies 
greatly, being easily affected by local 
interference. In a relatively quiet area 
you can count on about a mile, which is 
tripled over water. In a mixed system 
of CB base station and handi -talkie the 
range is greater because of the increased 

N 

6 6 
U U 2 n tn 

en Orl 
U i 

Ñ Ñ Ñ 

I'f 
LICENSE-FREE BAND 

CITIZENS BAND 

The License -Free and Citizens Bands are not the 
same but the two do overlap on most frequencies. 

power and the improved antenna at the 
base station. 

Aside from amusement and experi- 
mentation values, handi- talkies have 
serious uses. They increase the versa- 
tility of almost any setup. Our lead art 
shows EI Tiny -Talkies (the smallest 
units we've seen yet) being used by two 
fishing parties. They also are employed 
by hunters, power line and transmitting 
tower repairmen, TV antenna installers, 
on construction jobs and in many other 
applications. 

They answer á need that is not met by 
any other equipment -a reliable com- 
munications system that you can slip 
into your pocket. -$- 

Whether a handi -talkie is home- brewed, built from a kit or 
commercially manufactured, it must bear a Certificate of 
Compliance stating that it meets requirements of Part 15. 
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NOW... RCA 

OFFERS A COMPLETE 

SELECTION OF 

HOME TRAINING 

COURSES IN 

ELECTRONICS 

TELEVISION 

SERVICIN G 

10 study groups total- 
.'- ." ing 27 lessons plus 6 

complete kits for con- 
struction of a modern 
television receiver! 

/ 

COMMUNICATIONS ELECTRONICS 
9 study groups! 18 lessons! Covers oscillators, 
power amplifiers, AM, FM, SSB, Mobile 
Radio -prepares you for an FCC license! 

Practical work begins with the very 
first lesson! Voluntary tuition plan! 
No long -term contracts to sign! No 
monthly installment payments. Pay 
only for one study group at a time 
if and when you order it! 

Build your future 
In electronics now! 

SEND FOR THIS 

FREE HOME STUDY 

CATALOG TODAY! 

Just fill out this card and drop 
it in the mail. 

RCA INSTITUTES, INC., Dept. EI -52 

A Service of Radio Corporation of 
America, 350 West Fourth Street, 
New York 14, N. Y. 

COMPUTER PROGRAMMING 
5 study groups totaling 11 complete lessons, 
in pr'nciples and techniques of programming 
business computers! High School graduation 
and 1 year business experience required. 

VI 
p00 

::,00(112- 

i <!i -a J 

AUTOMATION 
ELECTRONICS 

5 study units of 4 lessons each! 
Covers electronic devices used in 
industry to achieve automatic 
control of production systems 
and prarsses! 

r. RCA INSTITUTES, INC., Dept. EI -52 

I A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

I 610 South Main Street, Los Angeles 14, Calif. 

The Most Trusted Name j 
in Electronics 

I 

I 

Without obligation, rush me the FREE 64 -page illustrated book describing 
your electronic training program (check one). No salesman will call. 

Home Study School Los Angeles Resident School 
New York Resident School 

Name Age 
(please print) 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS -Take advantage of these same RCA courses at no additional cost 
No postage, no customs, no delay. Enclose this card in envelope and mail to: 
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec. 
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RCA TRAINING CAN BE THE SMARTEST 

INVESTMENT YOU EVER MAKE 

RESIDENT SCHOOLS HOME STUDY SCHOOL 

With RCA Institutes Home Study training, you set 
your own pace in keeping with your ability, finances 
and time. All equipment and components provided 
are brand new and of prime quality ... and you 
never have to take apart one piece to build another. 

Most Important To You, RCA offers a liberal Volun- 
tary Tuition Plan -the most economical home study 
method available because you pay only for lessons 
as you order them ... one study group at a time! If 
you drop out at any time, for any reason, you do not 
owe RCA one penny! No other obligations! No 
monthly installment payments! Licensed by the New 
York State Education Department. See reverse side 
for list of courses. 

If you prefer you may attend classes at one of RCA 
Institutes Resident Schools in either Los Angeles or 
New York City. Co- educational Day and Evening 
Classes, Free placement service. The following 
courses are available at either resident school: 

CHOOSE FROM THIS LIST... 
Course Qualifications Length of 

Course 

A 
Aevancee Electronic 
Technology ect, 

High School grad, with 
Algebra, Physics' 
or Science 

Day 244 yrs. 

Eve. 644 yn. (N.Y.) 
41/2 yrs. (L.A.) 

B 
Television and General 
Electronics (4.71 

2 ors. High School, 
with Algebra, Pnrsics 
or Suence 

Day 1y yrs. 
Eve. 4y=s (LA..Y.) 

3 yrs.(L.A.) 

C 
Radio led Television 
Serviung (43( 

2 yrs High School, 
wdh Algebra, Physcs 
or Science 

Day 92 moo. 

Ene, lye yrs. (N.Y.1 
14 yrs. (L.A.) 

D Transistors Radio background Eve. 3 mos. 

E 
Electronic 
Dialling 1411 V121 

2 yrs Hlgh School, 
with Algebra, Physics 
or Suence 

Ere. 
Basan 1 yr 
Advanced. 2 yrs. 

F Color Television Television background Eve 3 mos. 

G 
Radio Telr ran 
Oper atin iV 5 8 ) 

2 yr° High School, 
with Algebra. Physics 
or Sc pence 

Day 9 mos. 

Eve. it yra, (N.Y.) 
1K nra.(L.A.) 

H Computer 
Programming (C1) 

College Graduate of 
industry sponsored 

Eve. 24 weeks 
Sal 30 weeks 

1 Technical 
writing (410) 

Nigh School Graduate 
tin s mos. (L k) 
Ere 244 Yrs.(l.A.l 

3 mos. (N.Y.) 

Automation 
Electronics íV441 

Recetce,s d in Radio 
Teceivers snd 
Transistors 

Eve. 9 mos. (N.Y .I 
Sat. 44 weeks IN. Y.) 

K Digital Computers Electronics background Eve. 3 mos (l k) 

L Pnpuatery Meth i 
Physics (PO) 

1 yr. Nigh School 
Day 3 mos. 
or 6 mos. 

M PrethematIcparatory 

s (P OA) Ma 
1 yr. Nigh School Eve 3 mos. 

rBUSINESS REPLY MAIL 
No Postage Stamp Necessary if mailed in U. S. 

Postage will be paid by - 
RCA INSTITUTES, INC., Dept. El-52 

350 West Fourth Street 
New York 14, N. Y. 

FIRST CLASS 

PERMIT NO. 

10662 
NEW YORK, N. Y. 

II1MMC 
IMIRT 

SEND FOR THIS FREE 

ILLUSTRATED BOOK 

DESCRIBING RCA 

RESIDENT 

SCHOOLS. 

Pill in the 
other side of the 
card and check 
Resident 
School. 

RCA INSTITUTES, INC., Dept. EI-32 
A Service of Radio Corporation of 
America, 350 W. 4th St., N. Y. 14, 

610 S. Main St., l , A 14, Cal. 

A10t Ic1.1.104 ,'Vaailg t Ic.itu0s.s 
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AN EARPHONE 
CB for your transceiver ` 

I 

U 

AL 

UNL IKE communications receivers, 
most CB transceivers do not have 

an earphone jack. This is regrettable 
considering the QRM on the band. 
Think of the convenience of being able 
to monitor CB without disturbing 
family or friends and being able to read 
a signal over the background noise in 
your immediate environment. High 
quality miniature earphones are available from a number of distributors and 
some even include a miniature matching jack. The jack is so small that you 
will have no trouble finding an open area close to the speaker on your rig's panel 
in which to mount it. If connected as shown in the diagram, plugging in the 
earphone will automatically disconnect the speaker. 

You can use any impedance earphone (8 ohms to 100,000 ohms) , but with an 
earphone other than the 8 -ohm type it's a good idea to install 

C B a 47 -ohm, 1 -watt resistor (Rl) as shown to prevent damage 
to the unloaded output transformer. 

The volume heard in the earphone will be controlled by the 
transceiver's gain control. However, because of the efficiency 
of these earphones you will need a lot less gain when sub- 
stituting for the speaker. Never have the gain turned up 
high when plugging in the earphone as you may damage the 
earphone -or your ear. 

TO UNGROUNDED 
LEAD ON SEC. 

OF CB OUTPUT 
XFORMER 

RI 

CB 
SPEAKER 

CB Thru Your Car Speaker 
es_ 

TO UNGROUNDED 
LEAD ON SEC. 
OF RADIO OUTPUT 
XFORMER 

_L R2 

AUTO 
RADIO 

SPEAKER 

1 

SPECIAL 

WITH THE same jack in- I J WITH 
shown above U 

on your CB rig and the hook- 
up at left added to your auto radio 
speaker you can feed the output of your 
CB transceiver directly into your car 
radio's speaker. Simply connect the 
two jacks by a jumper wire with a 
standard miniature phone plug on both 

ends. The wires need not be shielded and may be of any convenient length. The 
greater fidelity and sensitivity of your auto radio speaker will be of decided ad- 
vantage in helping those hard -to -hear mobile messages get through. Normal op- 
eration of the auto radio is restored when the plug is removed. 

Both the adaptions shown assume that one side of the speaker voice coil of 
your auto radio and transceiver is grounded. The jacks themselves have their 
A terminals grounded because they are mounted to the panels without insulat- 
ing washers. 

The car radio need not be switched on when you're using its speaker for the 
CB transceiver. Since the output transformer of the auto radio will be unloaded 
if the set is accidentally switched on, R2 (about 47 -ohms) will prevent damage. 

-Morris Moses + 
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For Tuning 

For Xtal Checking 

CB SIGNAL GENERATOR 
BECAUSE THE Citizens Band occupies such a narrow spread of 

frequencies it is difficult, if not impossible, to get a standard RF 
generator to produce a signal accurate enough for CB work. The 23 
CB channels together occupy only a hair -width space on the dial of 
a standard signal generator. 

But you'll have no trouble putting a narrow -band signal right where 
you want it with EI's CB Signal Generator. This crystal- controlled 
instrument was designed especially for CB use. It employs standard 
CB crystals to provide the on- the -nose signals you need when recali- 
brating tuning dials, aligning RF amplifiers or in general trouble- 
shooting. 

It will cost about $8 to build our signal generator, not counting the 
crystals. But you can use your own overtone transmit crystals for 
frequency calibration. Lacking these, you can buy overtone crystals 
almost anywhere for the change in your pocket. 
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To aid in signal identification and to 
allow for signal spotting with the an- 
tenna connected, the generator has a 
built -in tone modulator which puts out 
a raucous signal easily distinguished 
from normal QRM. 

Construction 
The CBSG is built with easily obtain- 

able components (even the tapped oscil- 
lator coil is a stock item) and can be ad- 
justed without instruments. 

The front panel of a standard Bake- 
lite case serves as a chassis. Before 
mounting any components cut all the 
required holes. The battery clamp is a 
piece of scrap aluminum bent for a snug 
fit around the battery. 

Prepare Q2 by cutting the center 
shield lead short; likewise, the black 
lead of oscillator transformer Tl. With 
the exception of coil Ll, mount all com- 
ponents on the panel, then mount Ll 
with a lockwasher between the panel 
and coil form. Since Lt's threads are 
delicate, do not tighten the mounting 
nut too much. Tl is mounted directly on 
a terminal lug. Pass a piece of bare wire 

through one of Tl's frame tabs and wrap 
the wire around the terminal lug (see 
pictorial) used for battery positive. 
When the wires at this terminal are sol- 
dered, Tl will be mounted rigidly. 

Wire in all components (observe po- 
larity of Cl and Dl) except the negative 
battery lead to SW1. To avoid heat dam- 
age to the transistors and diode, attach 
an alligator clip to the leads before sol- 
dering them into the circuit. 

Adjustment 
Set SW1 and SW2 to the off position. 

Set Ll's slug full counter -clockwise. 
Connect a milliammeter of approxi- 
mately 0 -10 range between the free bat- 
tery lead and SW1. 

Turning on SW1 will result in a 3 -4 
ma reading. If the meter reads reverse - 
off- scale, interchange the meter connec- 
tions. Plug in a crystal and with an 
alignment screwdriver rotate Ll's slug 
clockwise until the meter dips. It is pos- 
sible that at the beginning of rotation 
the meter will rise slightly but this is 
not the adjustment point. Proceed with 
adjustment until the meter definitely 

All components are mounted on the panel of a standard Bakelite cabinet. The layout is not critical. 
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2N107 

BLKNC 

CI 
30MF 
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02 

R1 

22K 

BLU 

SW2 

RED 

Bt 

> 

C2 
.1 MF 

RED 
DOT 

D1 

IN 344 

R2 
220 K 

xTAL 

° 

+IIII o 
9V 

SWI 

C4 
OIMF 

T. 

qjLl o{I 
{I 

PARTS LIST 
RI- 22,000 ohms, 1/2 watt 
R2- 220,000 ohms, 1/2 watt 
CI -30 mf, IS VDC miniature electrolytic 
C2 -.I mf, low voltage miniature 
C3-62 mmf, 200 VDC silver mica 
C4-.01 mf, low voltage miniature LI- Oscillator coil (Lafayette HP -62) 
TI- Subminiature transformer, 10,000 ohm 

primary, 2,000 ohm CT secondary 
(Lafayette TR -98) 

QI-2N107 transistor 92 -2N274 transistor 
I -IN34A crystal diode 

XTAL -Overtone transmit crystal, see text 
SWI,SW2 -SPST slide or toggle switch 
81 -9 -volt battery, Burgess 2U6 or equiv. 
Misc. Bakelite case and panel (61/4'x33/4"x 

2"), terminal strips, socket to match crys- 
tal, etc. 
A kit of the parts listed above (less crys- 

tal) is available from Lafayette Radio, I l l 

Jericho Tpke., Syosset, N. Y. Stock no. 
SP -254, $7.78. Include postage for 11/2 lbs. 

A Lafayette overtone crystal, stock no. 
HE -830, is $2.25 (specify channel desired) 

Modulator transistor Q1 may be switched off by SW2. Oscillator Q2's frequency is set by xtal. 

dips. After SW1 is adjusted, turn on 
SW2. The meter will rise about .4 ma 
indicating the modulator is working. If 
the readings are excessively high (or 
low) check for an open or shorted con- 
nection. If everything checks out, re- 
move the meter from the circuit and 
solder the battery lead directly to SW1. 

If you do not have a meter available 
the CBSG can be adjusted by using a 
transceiver (or receiver) of accurate 
calibration. Place the CBSG near the 
receiver's antenna jack and set the re- 
ceiver to the frequency of the CB crys- 
tal. Turn on both SW1 and SW2. From 
full counter -clockwise, adjust Ll's slug 
until the tone is heard in the receiver - 
rotate the slug a quarter turn past the 
setting where the tone first is heard. 
(Ll's proper setting occurs approxi- 
mately midway between full -in and 
full-out.) 

Once the oscillator is tuned it will 
work with all overtone crystals. How- 
ever, if you have aligned the CBSG by 
the receiver method with one crystal it 
is possible that overtone crystals of a 
different manufacture may not oscillate. 
In that case rotate L1's slug a quarter 
turn in either direction to start oscilla- 
tion. 

Using The CBSG 

Recalibration of a tuning dial which 
has drifted is an easy task for the CBSG. 

(54 

Place it near the transceiver's antenna 
jack and turn the power on. If your 
transceiver is S -meter equipped, tune 
the receiver until you get a reading on 
the S- meter. The CBSG will produce 
up to an S -9 signal, depending upon its 
distance from the transceiver. 

For easy spotting, turn on the CBSG's 
modulation. The easily distinguished 
signal has sidebands extending over 
several channels. This makes the signal 
easy to spot when the receiver has 
drifted far off calibration. To recali- 
brate, set the receiver to the CBSG's 
operating frequency with gain turned 
up full. Then adjust the receiver's oscil- 
lator trimmer or slug until the tone is at 
maximum or the S -meter peaks. For the 
most accurate adjustment move the 
CBSG away from the antenna jack so 
you work with the weakest possible sig- 
nal fed to the receiver. 

RF Peaking 
In a similar manner the receiver's 

RF amplifier can be peaked while being 
fed from the antenna (the best way) . 

Place the CBSG near the unit's antenna 
and tune in the signal; adjust the slug or 
trimmer on the antenna input coil and 
RF amplifier's plate circuit for maxi- 
mum tone or S- reading. Even with 
strong QRM, the distinctive tone of the 
CBSG can be spotted easily._ 
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ETHE NEWCOMER to Citizens Band radio, shopping 
THE for his first transceiver, is faced with almost 
too much of a good thing. How does he choose amongst 
the multitude of rigs available in every price range? r 1 

If you are interested in a transceiver for your car and 
bare the build -it- yourself type, the Heathkit GW -10 can be 
a good choice. One of the most compact sets available, it is only 15 

Uinches wide (including the side -mounted mike) , 41 inches high and 
53/4 inches deep, including knobs. 

Heath's under -dash mounting procedure is one of the easiest 

I 

around, guaranteed not to strain either your dash or your temper. 
Only two screws through the GW -10's slotted cover are required and 

ddthe unit is light enough that no fire wall. brace is required. 
The GW -10 is available in two versions: the GW -10A, which incor- 

S porates a 117 -volt AC power supply, and the GW -10D, which has a 
vibrator power supply for 6- or 12 -volt DC operation. We built the 

aGW 
-10D. The transmitter section, consistent with FCC regulations, 

HEATH GW-10 TRANSCEIVER 

J 

.4 
SPECIAL 

.. ...,,..C,. .,. 

1-E Sr A T i-i K I T 

is controlled by third overtone quartz 
crystals selected by a three- position crystal 
selector switch. The receiver section is 

unique in that it has two local oscillators. 
One is crystal- controlled and hence fix -tuned 

to a single channel according to what receiving crystal you install. 
(If you have enough crystals you naturally can tune any channel.) 
The second oscillator may be switched in to provide continuous 
tuning across the entire band (see the schematic) . 

An automatic series gate noise limiter minimizes impulse -type 
interference, such as ignition, lightning, etc. An adjustable squelch 
that silences the receiver during standby and a push -to -talk mike 
button are two nice features of the unit. 

Construction. The construction manual and pictorials are clear 
and easy to follow. But the compactness of the unit may cause 
trouble for the newcomer to kit building. In order to get every- 
thing in, component leads must be kept.short and carefully dressed. 
A pencil type soldering iron is mandatory, and care must be taken 
to prevent burned insulation or heat -damaged components when 
soldering. 

Tuning Up. We followed a combination of the Heath instructions 
and the data given elsewhere in this issue for transmitter tune -up. 
The receiver alignment is straightforward and should present no 
problems. We departed from the manual on only one point. Since 
it often is difficult to tune in a CB station and get a constant signal, 
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Vibrator power supply subassembly for mobile use. 
GW10 has option of 6, 12 VDC or 117 VAC. 

we used EI's CB Signal Generator (de- 
scribed elsewhere in this issue) for 
accurate receiver calibration and align- 
ment. 

If you are neat, follow the manual 
faithfully and take the little extra care 
and time this kit requires, you will wind 
up with an excellent CB transceiver 
which, at $62.95 for the kit, easily holds 
its own with the higher -priced factory - 
wired units. 

The New GW -11 

Advertised, but not yet available at 

the time of this report, - is the new 
Heath GW -11. Physically identical to 
the GW -10, the GW -11 preserves all 
the fine mounting provisions of the 
GW -10. 

New features include electronic 
switching of the antenna (thus elimi- 
nating a relay and its possible troubles) , 

a tuning meter mentioned above and a 
new RF power output stage. 

The new output circuit deserves dis- 
cussion. In the GW -10, a single 6AU8 
triode- pentode tube serves as both the 
oscillator and RF output. In the GW -11 
the triode section of the 6AU8 continues 
in the role of oscillator but the pentode 
section that previously was the RF out- 
put now serves as an RF driver. The 
recipient of this souped -up drive is a 
newly incorporated 5763 commercial - 
type power tube. Used far below its 
maximum rating, the 5763 in this appli- 
cation provides high reliability. The 
price of the new rig in kit form is 
$66.45. 

We wonder, considering the potential 
of the 5763 tube, whether Heath in the 
near future doesn't intend to bring out 
a 6- and 10 -meter ham transceiver based 
on the GW -11. 

Partial schematic of receiver oscillator. Note choice 
of variable or crystal controlled tuning. Output of 
both oscillators is fed into a separate mixer tube. 
The crystal oscillator tube uses half of a 6U8, the 
other half serves as the mixer. The crystal oscillator 
is coupled via the tubes interelectrode capacities. 

y-12 
W1F 

MIXER .I 
2.2.0 LW 

\T 
VARIABLE TUNING VARIABLE 

OSC. COIL 

FI ED 

T02 
Ve 

VARIABLE OSC. 
6C4 

i00K 

12 
uuF 

RECEIVER 
CRYSTAL 
OSC. COIL 

002 

GS TE 

YTAL 

VIB 
FIXED OSC. 

1/2 6U6 
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Underchassis view of the completed transceivers. 
The compact design requires careful construction. 

Completed unit before instal 
lation in its case. In -line fuse 
holder is seen near the mike. 

Plenty of leg room remains 
after underdash installation. 
Because of unit's light weight, 
no fire wall brace is required. 

May, 1962 
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IF you have to transmit while travel- 
ing, EI's boom microphone adds some 

safety to a not -so -good procedure. 
First of all, you drive with both hands 

on the wheel. The microphone remains 
a fixed distance from your mouth, re- 
gardless of which way you look, and 
you have a special push -to -talk switch - 
box at your fingertips. With the speci- 
fied switch, the transmitter can be 
either locked in the ON position or a 
spring return can be used for a quick 
break. 

Construction. The microphone boom 
assembly is built of scrounged compo- 
nents: a ladies headband hair clip, a 
couple of pieces of scrap plastic, nine 
inches of ,, g" copper tubing and a hard 
plastic screw -on bottle cap. 

A half -inch from one end of the hair 
clip drill a 6 -32 hole (#28 drill). Drill 
another 6 -32 hole through the two plas- 
tic pieces as shown. Clamp the two 
pieces together and drill a , ;" hole 
angled through the pair for the copper 
tubing. The block serves as a swivel to 
permit adjustment of the microphone 
position. 

About 61/2" from one end, bend the 
copper tubing in an arc. Make certain 

68 

for CR'ers and Hams 

MOBILE 
MIKE 
For messages on the move 

and safety, too .. . 

build El's under -$5 

boom microphone. 

By F. David Herman 

you do not crimp the tubing because 
the microphone cable must be able to 
pass through it. 

If you have one of the modern, small, 
ceramic microphones, you can remove 
the element for use in the boom. Or you 
can purchase a small replacement ele- 
ment. 

Drill a i h -inch hole in the side of the 
bottle cap which serves as a base for the 
microphone element. Drill slowly to 
avoid shattering the cap. The parts are 
then fitted together with epoxy cement. 

Attach the boom to the headband with 
a 6 -32 screw, lockwasher and either an 
acorn or thumbnut. 

Pass an eight -foot length of extra thin 
[Continued on page 102] 

PARTS LIST 

SWI- Switch, 4PDT three- position spring- return 
(Lafayette SW -68) 

PLI -Plug to match transmitter input jack 
PL2- Microphone connector (Amphenol 75MCIFA) 
J1-Jack to fit PL2 (Amphenol 75PCIM) 

Minibox, 31/4"x21/e "xIW' 
8 feet thin microphone cable (Alpha type 1702, 

0.125 OD) 
Microphone Cartridge available from Custom 

Electronics, 2929 Fulton St., Bklyn, N. Y., $3.50 
postpaid 

Misc. hardware -See text and pictorials 
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TO PLUG 

8 -32 NUT 

LOCK WASHER 

FELT 

-8-32 BOLT 

HEADBAND 

-I "X I" X 3/8" PLASTIC 

3/J6" ANGLED HOLE 

3/16" COPPER TUBING 

3/16 COPPER TUBING 

PLASTIC BOTTLE CAP 

B 

TO PLI 

SWITCH BOX 

TRANSMIT 

t 
RECEIVE 

TRANSMIT 
PUSH -TO -TALK 

JI 

A 

PLI 

Wiring of Si as viewed from rear. Section B 

of switch may be used for other circuits. 

May. 1962 

PLUG DETAIL 

Assembly details of the boom 
mike components are shown at 
left. A coat of spray paint 
after completion gives mike 
a professional appearance. 

SOLDERED 

Raw material of the boom assembly includes a 
woman's hair clip, a couple of pieces of plastic, 
a microphone cartridge and a plastic bottle cap. 

Mike boom connects to push -to -talk switci box. 
Large suction cup bolted to Minibox forms a 
convenient stable means of mounting on the dash. 

Py 
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By Herb Friedman, 2W6045 

dismmisimirb 
IS your Citizens Band rig developing the aches, pains and complaints com- 

mon to all aging electronic equipment? Although CB hasn't been with us 
too long, for many rigs overhaul time has come -or is long past due! As a 
CBer, you can save yourself quite a few dollars -and add to your fund of tech- 
nical experience -by servicing your own rig. 

Because most CB sets get along nicely without sophisticated circuitry, a 
few relatively inexpensive instruments and homebrew gadgets will handle al- 
most every problem you'll come across. Of course, there are several worthwhile 
specialized CB service instruments and later in the series we will take a look 
at the job they can do. 

Preliminary Tests. As in all electronic servicing, there are a few basic 
checks that should be made first. All cables and connecting wires should be 
inspected for breaks, fraying and possible shorts. In the case of mobile power 
cables, check the wires where they enter an inline fuse holder since vibration 
can cause the wire strands to break at the fuse terminals. And, of course, check 
the fuses. If a new fuse blows, carefully check the tubes for shorts. If the fuse 
blows only on mobile, check the vibrator and buffer capacitor. More on this 
section of the transceiver and its troubles later. 

Since tube failure is the most frequent cause of equipment failure, a corn- 
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plete tube check should precede any servicing. Remember, however, that the tube 
testers aren't infallible; if a tube tests good but the meter pointer moves erratically 
when the tube is tapped, try a new tube from a spare set. RF, IF and oscillator 
tubes have been known to test good and still not do the job in a specific circuit. 

The above checks 
cover most equipment 
failures. Anything more SIA 

complicated means 7 i R 

trouble -shooting. Fear i 

not. The nature of a L_ . 

transceiver with its 
separate circuits simpli- 
fies the pinpointing of 
trouble and localization 
is 90% of any service 
job. 

Figure 1 shows the 
interrelations of the 
various circuits in a 
transceiver. With the 
exception of the power 
supply, the failure of a Fig. 1. Block diagram showing switching of a typical transceiver. 

particular section does 
not prevent the other circuits from functioning. This is what makes transceiver 
servicing relatively easy. Now let's take a look at some common trouble symptoms 
and see how they can be handled. 

Receiver Inoperative. First, check to see if the transmitter also is defective. 
Plug in the RF dummy load lamp recommended by the manufacturer (or a power 
output meter) and turn on the transmitter. A dead tralismitter indicates that the 
section common to the receiver and transmitter is defective. That section is the 
power supply. 

Two types of supplies are in common use -the voltage doubler and the full -wave 
rectifier (Figs. 2A and 2B) . With transceiver power off and a VTVM or VOM set 
to the OHMS range, connect ' the common lead to the chassis and the other probe 

TO RECEIVER 
SECTION 

TO 
TRANSMITTER 

SECTION 

Z sus 

L_ 

S rMICROPNONE , WC. 
v11-: PREAMP 

L (OPTIONAL/ 

f-MA TO I1TV AC 
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e cl 
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o 
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Fig. 2. Two types of standard CB transceiver power supplies. Doubler circuit 
(A) uses silicon diode rectifiers; fill -wave circuit (B) haE a rectifier tube. 
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In-line fuse holder is a prime suspect to check The quickest way to check an electrolytic for 
for broken wires or a bad electrical contact. low capacitance is to shunt it with another unit. 

to points X, Y and then to Z in Figs. 2A 
and 2B. At each point, the meter needle 
will kick and then settle down to a high 
value, usually over 150,000 ohms. If the 
meter reads a low resistance, electroly- 
tic capacitor Cl, C2 or C3 probably is 
shorted or leaky. Temporarily discon- 
nect the leads at the positive terminals 
of each capacitor and check it with your 
ohmmeter. Where a resistance filter is 
used such as in Fig. 2A, a shorted C2 
or C3 will tend to overheat or burn out 
Rl and /or R2. 

If one section of a multi- section can 
is defective, replace the unit since a de- 
fective section is a good indication that 
the others will go shortly. 

If the capacitors check out, set the 
meter to its 300 -500 VDC range, connect 
the common lead to ground and the DC 
probe to B+ (point Z) . Turning on the 
transceiver should result in the DC 
reading indicated in the transceiver's 
service manual. If there is no DC indi- 
cation, move the probe to X. If there's 
no DC at X the high- voltage secondary 
winding of Ti is open, a fuse in series 
with the secondary is blown or the sili- 
con rectifiers (Fig. 2A only) are defec- 
tive. 

To check the possibilities, set the 
VTVM to a 300 -500 VAC range, con- 
nect the common lead to ground and the 
probe to W. If AC is present at W but 

no DC (B+) at X, the rectifiers are 
defective, or C1B may be open. If no 
AC is present at W check the wiring, 
fuses, C1B and the switch feeding 
transformer Tl. If the power wiring is 
okay, T1 is defective. 

Severe Hum in Loudspeaker. The 
first check in this case is to turn the 
set's volume control down but not off. 
If the volume control doesn't appreci- 
ably affect the hum, it's a good bet that 
your transceiver has an open filter ca- 
pacitor (Cl, C2, C3 in Fig. 2) . Since 
failure of any filter capacitor can cause 
the hum, each one must be tested indi- 
vidually. Using clip leads or the test 
capacitor shown, connect a capacitor of 
equal or higher capacity and voltage 
rating across the suspected unit. When 
the hum is eliminated or diminishes 
substantially, you've found the culprit. 
Note that this test will work only with 
capacitors which are open or have lost 
capacity. Shorted or leaky units will 
cause other symptoms and are checked 
as in the Receiver Inoperative section. 

Fuse Blows on Mobile Only. The fact 
that the transceiver operates on the AC 
line indicates a problem in the mobile 
power supply. In modern CB trans- 
ceivers, the power transformer has 
extra windings for the vibrator. There- 
fore, first check the vibrator. If it tests 
okay, the difficulty is most often buffer 
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An RF signal generator will also supply an audio 
tone for signal tracing after the detector stage. 

capacitor Cb (see Figs. 2A, 2B) . Cb is 
subjected to high peak voltages and 
must be replaced with an exact dupli- 
cate in rating and capacity. In fact, it's 
a good idea to replace Cb whenever you 
replace the vibrator. 

Once we eliminate the power supply 
as the possible source of breakdown, 
troubleshooting becomes easy because 
the operating sections can make the de- 
fective sections stand out like a sore 
thumb. 

No Reception. Since this fault could 
be due to several defects, let's first 
check the RF output. The logic of this 
will become clear shortly. Connect a 
visual RF indicator (dummy load lamp) 
or a CB power meter to the antenna 
jack, turn on the transmitter and speak 
into the microphone. If the load lamp 
lights- indicating RF output -but does 
not change in intensity with modulation 
(a power meter will wiggle with modu- 
lation) , this indicates a fault in the 
audio section. Since the audio section is 
common to the transmitter and receiver 
(see Fig. 1) , the lack of reception is due 

to the same defect. Notice that before 
the transmitter was tested, the lack of 
reception could have been due to a fault 
in any part of the receiver. 

To further localize the trouble, an 
audio signal from an RF signal genera- 
tor or other instrument is used as an 

audio signal source. (Even an FM tuner 
will serve.) With the transceiver off, 
connect the signal source's ground lead 
to the transceiver chassis. Connect the 
hot lead through a .05 mf, 600 -volt ca- 
pacitor to the plate (Z) of audio output 
tube Vi, Fig. 3. A signal, although weak, 
should be heard in the speaker. Silence 
indicates a defective output transformer 
(T2) , speaker or C4. 

Check the speaker first. Set your 
meter to the low -ohms range and con- 
nect the leads across the speaker termi- 
nals. At the instant of contact a click 
should be heard in the speaker. If the 
speaker passes the click test, check for 
an open winding in T2 or a short in C4. 

If the output transformer and speaker 
[Continued on page 105] 

TO DETECTOR 
S VOLUME 
CONTROL 

P " 

T2 
S"R" 

T 

Fig. 3. Typical audio stage. With T -R switch on 
receive, mike preamp (V3) is out of the circuit. 

MIXER IF AMPLIFIER DETECTOR 

Fig. 4. Mixer, IF and detector stages. There 
may be several IF's or combined tube functions. 
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1 

S I 
SPECIAL 

I 

You have your test equipment built in 

when you .. 

ADD ANS!4IRIZW 

By Bert Mann 

FOR a $10 investment you can build into your Citizens Band transceiver a 
major part of the test equipment necessary to insure peak performance. 

An easily installed vacuum -tube S -meter will enable you to align your re- 
ceiver, calibrate the tuning dial, tune up your mobiles and assist other stations 
making antenna adjustments. 

Because the S -meter circuit shown is essentially a VTVM, connecting it to 
your transceiver's AVC circuit will cause no undesirable effects. 

The current drain of the S -meter is low. It can be connected to any CB unit 
without fear of power supply overload. 

Several mail order houses sell a meter movement with a scale calibrated in 
S- units. If you own one of these meters you can add the tube driver circuit 
as shown. However, the complete vacuum -tube S -meter unit shown in the 
lead photo can be obtained for not much more than the cost of the parts (see 
Parts List) . 

Installation. Mount a four -contact jack or socket at any convenient spot on 
the transceiver chassis, preferably near the last IF transformer. Wire the jack 
as shown. The filament lead (4) is wired to any 6 -volt point; or a 12 -volt point 
through R6. The instruction with the Lafayette TM -59 calls for 39 -ohm re- 
sistors in series with 6C4's filament for 12 -volt operation. Longer tube life, 
particularly in mobiles, will result if you use a 43 -ohm resistor for R6. 

A handy spot for the B+ lead (1) tap is the B+ side of the audio output 
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tube's screen grid resistor. If your rig 
has no screen grid resistor connect the 
B+ lead to the screen grid terminal. 
The AVC lead (2) is connected to point 
A, but it may be easier to find point B, 
which is located after the AVC filter 
(Rf and Cf.) Rf usually has a value of 

1 to 3 megohms and Cf is usually a .05 
mf capacitor. While AVC systems have 
some differences, they all have Rf and 
Cf. Ground (3) goes to the nearest chas- 
sis ground point. This completes the re- 
ceiver wiring. 

The cable from the S -meter should be 
connected to a plug (PLI.) matching the 
socket (J1) installed on the transceiver. 

Adjustment. Disconnect the trans- 
ceiver's antenna and short -circuit the 
antenna jack with a piece of wire. Ro- 
tate Zero Adj. control R5 for zero meter 

PARTS LIST 

Resistors: 10% tolerance 
RI-560 ohms, I watt 
R2 -330 ohms, I watt 
R3 -I,000 ohm potentiometer 
R4- 33,000 ohms, 2 watts 
R5 -3,000 ohm linear potentiometer 
R6-39 or 43 ohms, 2 watts (see text) 
MI-0-1 ma S -meter 
VI-6C4 tube 
PLI -Amphenol 71 -45 
J I -Am phenol 78 -S4S 

Complete S- Meter -Stock #TM -59 (Lafayette 
Radio) 

LAST 
IF TUBE 

DETECTOR 

indication. Reconnect the antenna, tune 
in a strong signal and adjust sensitivity 
control R3 for an S -9 reading. With S -9 
as a normal strong signal setting, close 
mobiles won't slam the meter needle. 
Note that when the meter is first turned 
on the needle normally goes full scale, 
then falls to zero. 

Using the S -M. As a true indicator of 
received signal strength and RF and 
IF gain, the S -M can serve in a number 
of roles. 

Alignment. In conjunction with the 
CB Signal Generator described else - 

[Continued from page 104] 

Four -contact socket JI is installed on chassis 
at a spot convenient for internal connections. 

R2 
330-M 

B+ 

PLI 

AVC 

R3 
1K 

VI 
6C4 

PILOT LAMP 
(IN METER) 

S-meter schematic is at right. 
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Power and 

R4 
33K 

6.3VAC GROUND 

AVC take -off points in transceiver are shown at left. 
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69-11t 
TRANSMITTER 

for model rockets 
By G. Harry Stine 
President, National Association of Rocketry 

OjJR YOUNG ROCKETEERS, hav- 
ing learned to build and shoot their 

rockets safely are now interested in in- 
strumenting their birds. Most basic 
instrumentation is a telemetry system 
which transmits data from a rocket in 
flight to a receiving station on the 
ground. 

EI's Flyweight Transmitter is an ex- 
cellent basic telemetry system particu- 
larly suited to model rockets. It is 
simple to build, inexpensive, weighs 
only 11/8 ounces including battery and 
can transmit data supplied by a variety 

of transducing elements or sensors. 
The Flyweight Transmitter also is 

rugged enough to withstand flight after 
flight because it's constructed on a 
sliver of perforated board that fits 
snugly into the 3/4 -inch tube of a recov- 
erable model rocket. The transmitter's 
50- milliwatt power rating makes it eligi- 
ble for the license -free part of the Citi- 
zens Band -channels 2 through 23 (see 
THE LICENSE -FREE BAND in this 
issue) , and a miniature CB crystal can 
be used in the circuit. EI supplies the 
Certificate of Compliance (see cut) . 

1. The antenna, a length of wire through rocket 2. Transmitter, with battery hooked up and its 
nose plug, is attached to transmitter's output. circuit operating, is inserted in rocket tube. 
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Hams, of course, can operate this 
transmitter on any amateur band. It 
has been tested with good results on 
both 10 and 40 meters. A strong signal 
has been received at a -distance of 1,500 
feet on a National NC -303 receiver. 

The Flyweight Transmitter incor- 
porates a multivibrator (Ql and Q2) 
whose audio output frequency is de- 
termined by sensor Rs. The output of 
the "multi" modulates crystal controlled 
RF output transistor Q3. 

Most of our tests have been conducted 
with a miniature photo resistive cell as 
the sensor. Besides light intensity, such 
a cell can give you the spin rate of a 
rocket. A small hole in the side of the 
rocket tube admits a burst of light each 
time it faces the sun. This causes a 
rapid shift in tone. Other possible sen- 
sors include a thermistor for tempera- 
ture, an accelerometer or a miniature 
altimeter. 

Wave -trap L3 -C4, shown in the sche- 
matic only, is optional but may be used 
to cut spurious radiation. C4 is a 3 -30 
mmf ceramic trimmer capacitor and L3 
is a 1.5 microhenry choke (Miller 
#4604) 

3. As last step, nose plug is fitted snugly in 
tube and rocket is ready for launching stand. 

4I1 
MIME 
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These components work in series and 
the trimmer is tuned to pass the CB fre- 
quency you are using. 

A rocketeer should concentrate on 
just getting a signal from his rocket in 
flight before trying for meaningful data. 
Quantitative telemetered signals can be 
simply listened to, or you can tape 
record them for later study. To make 
the signals meaningful, it is first neces- 
sary to test any given sensor and plot 
the results (for later comparison) of 

7$ 

Pictorials show both 
sides of transmitter. C2, 
normally over R1-R3, is 
folded out for clarity. 
Wires hold battery in 
place: the negative ter- 
minal is rig's on -off 
switch, is unsnapped 
between flights as in 
the photo below. Picture 
shows photo -resistive 
cell as sensing element 
Rs. Layout here does 
not include C4 and L3 
-miniature ceramic 
trimmer and RF choke 

which may be 
used to cut down 
spurious radia- 
tion (see the 
schematic). 
They are in- 
stalled in se- 
ries with lead 
to antenna. 
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changing temperatures, light intensity, 
etc. 

Although this transmitter may work 
with any type of amateur rocket, it was 
designed specifically for model rockets, 
a term denoting a certain kind of bird 
as defined by the National Association 
of Rocketry. A model rocket is made 
of non -metallic materials, has a para- 
chute recovery system, weighs only a 
few ounces (our test rocket with engine 
and transmitter aboard weighed in at 
27/s ounces!) and uses a commercially - 
made rocket engine (18 types ranging in 
thrust up to 50 pounds are currently on 
the market). Model rocketeers never 
mix fuel or make their own engines. 
This is why they boast a perfect safety 
record. 

For detailed information on model 
rocketry and facts about becoming an 
Association member, write to the Na- 
tional Association of Rocketry, Suite 
1962, 11 West 42nd St., New York 36, 
N. Y. 

In constructing the transmitter, cut 
and sand the perforated board so it slips 
inside the rocket tube snugly enough to 
be held in place during flight (if you 
get it too loose, wedge in bits of sponge 
rubber for a tight fit) . Using the parts 
as templates, cut holes for the battery, 
the three transistors and the crystal. 
Carefully crack the cases off Ll and L2 
(if they have cases) with a vise. 

Glue Ql, Q2, Q3 and the crystal in 
place and solder in the other compo- 
nents. Have another person hold the 
leads with tweezers to conduct heat 

CERTIFICATE OF COMPLIANCE WITH FEDERAL COMMUNICATIONS 

COMMISSION REGULATIONS, PART 15, PARAGRAPH 705 

ELECTRONICS ILLUSTRATED certifies that this low -power transmitting device can 
be expected to comply with the requirements of Paragraph 15.205 of the FCC 
Regulations under the following conditions: 

la) When this device Is assembled according to the diagrams and instructions 
published by this magazine. 

Ibl When used for the purpose and in the manner indicated in the instructions. 
Ici When operated on a frequency between 26.97 and 27.27 megacycles and 

using al antenna limited to single element not more than 5 feet long. 

ELECTRONICS ILLUSTRATED, New York. N.Y. 

dated: November I. 1961 

I hereby certify that I have assembled and adjusted this device in strict accord- 
ance with the above. 

Owner's signature ... 
Date 

Certificate of Compliance, signed and mounted 
on transmitter, permits license -free operation. 

away from the components. Wires are 
soldered directly to the crystal pins and 
transistor leads so exercise care to avoid 
heat damage. 

The transmitter's antenna is an 8- or 
9 -inch piece of 16- or 18 -gauge buss 
wire stuck through a hole in the nose. 

When making a flight, the rocket is 
prepared first by putting the parachute 
and motor in place (information is avail- 
able on this phase from the NAR) . The 
transmitter output lead is attached to 
the antenna and the negative battery 
lead is snapped in place to start the cir- 
cuit operating. The transmitter and 
nose plug are then inserted in the tube 
and the rocket is placed on the firing 
stand and fired. 

After recovery, the negative battery 
terminal should be disconnected to stop 
the transmitter.... 

Simplicity of circuit makes Flyweight Transmitter easy to build but parts must be close -spaced. 

IFMay, 1962 

PARTS LIST 

Resistors: V2 watt or smaller, 10% 
RI,R4- 220,000 ohms 
R2,R3- 15,000 
Rs- sensing element (see text) 
Capacitors: Miniatures, 10 -volt or higher rating 
CI C2-.01 mf 
C3 -.C2 mf 
C4 -3 -30 mmf ceramic trimmer (see text) 
L1,L2 -I microhenry choke 
L3 -I.5 microhenry choke (see text) 
QI,Q2 -2N107 transistor or equiv. 
Qu- OCI70/2N1516 or 2N384 transistor 
Misc. -piece perforated board, cut to fit tube (see 

text), flea clips, battery clips, etc. 

-BUSS 

R1 R2 

01 
2N107 C 

C2 g 
,1 
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ADD A TUNE-UP METER 
to peak your transmitter's RF output. 

By Chet Stephens 

BECAUSE a Citizens Band transmit- 
ter has limited output to begin with, 

it is important that every milliwatt of 
RF power possible be squeezed into the 
antenna. This can be done only if the 
transmitter is tuned to the antenna. 
Take a tip from the more expensive CB 
rigs. For under $5 and about an hour's 
work you can build in a tune -up meter 
which enables you to see directly the 
effects of your transmitter tuning. 

A sample of the power fed into the 
transmission line is rectified and applied 
to meter Ml. Since the DC fed to the 
meter is proportional to 'the RF power 
output, you know for sure that when the 
meter peaks the transmitter is tuned. 

Construction. Transceivers are com- 
pact and there isn't much room for 
extras, so a small, easy -mount meter is 
used. For the specified meter the mount- 
ing hole is cut with a 11/2 -inch chassis 
punch. 

With Rl, Dl, Cl and C2 mounted 
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near the antenna jack, the meter leads 
are not critical as to length or layout. 
Solder a 3 -lug terminal strip (center 
lug grounded) to the chassis near the 
jack. Mount all the components and 
wires to the terminal strip as shown in 
the pictorial. To protect diode Dl from 
heat damage, attach an alligator clip to 
each lead. Then solder in all the compo- 
nents. C3 is connected directly across 
the meter terminals. 

Note: It is possible that a transmission 
line with a high Standing Wave Radio 
(SWR) will cause the meter to read off - 
scale. If this occurs, change Rl to 36,000 
ohms. If the meter reads backwards, re- 
verse the leads. 

PARTS LIST 

CI -3 mmf silver mica capacitor 
C2.C3-.005 ceramic disc " 
RI- 18,000 ohm, 1/2 watt resistor (see text) 
DI -IN34A diode 
MI -Any O -I ma 11/2" DC meter movement 
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TUNE YOUR 

TRANSMITTER OUTPUT 
By Len Bucl walfer, 1W5733 

FOR TOP performance, any Citizens Band transceiver must 
be carefully tuned and adjusted for its individual installation. 

Who can do this tuning and adjusting? What equipment is 
needed? What are the critical adjustments and how are they 
made? 

Recent major changes in Federal Communications Commis- 
sion rules now permit anyone to tune the transmitter output por- 
tion of a CB transceiver. (Such tuning formerly required a 
commercial license.) This means a CBer can make periodic 
adjustments to insure that his transmitter always puts out maxi- 
mum power. A manufacturer can tune a transceiver's oscillator 
stage perfectly, but he has no way of knowing the optimum 
output stage settings for each antenna setup. This will vary with 
antenna type, location and even the body style of a car in the 
case of mobiles. 

Finding the Adjustment Points. The transmitter's oscillator 
and radio- frequency (RF) output stages shown in Fig. 1 and 
2 are typical of today's CB transceivers. Both oscillator and RF 
functions usually are served by one dual -section tube, such as 
a 6AW8 or 6ÁU8. In the crystal oscillator, the primary fre- 
quency- determining element is the crystal, but the most im- 
portant item insofar as tuning is concerned is coil Ll. The 
inductance of Ll is set by a threaded brass shaft emerging from 
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Fig. 1. Partial schematics of two typical oscillator- output stages. Note that in 

the C -27 a variable capacitor (Cl) tunes tank coil L2 instead of the usual slug. 

Fig. 2. Capacitors C6 and C7 serve as the tun- 
ing elements in an antenna matching pi- network. 

EICO 761 

the coil form. Tampering with this corn - 
poLtent can lead to faulty operation and 
it is the manufacturer's job to preset and 
seal the oscillator components against 
tampering. 

At the RF amplifier or output stage 
we find the heart of the problem. The 
vital component is coil L2 which has 
considerable influence over how much 
power is fed to the antenna. It is legally 
permissible and very much advisable 
to adjust L2's slug for optimum match 
between the transmitter and the specific 
antenna used. 

An output circuit variation now com- 
ing into favor is the pi- network shown 
in Fig. 2. Its advantage over the cir- 
cuits of Fig. 1 is its ability to transfer 
power into antennas not cut precisely 
for 27 mc. The pi- network has two tun- 
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ing adjustments, both variable capaci- 
tors. The plate capacitor (C6 in Fig. 2) 
is always nearest the plate of the tube 
(in this case, pin 7) , and the antenna - 
loading capacitor (C7) is nearest the an- 
tenna side of the output coil. 

Meters, tools, etc. Although the ad- 
justment shaft of a transmitter output 
coil is usually slotted, it's best to use a 
recessed blade alignment tool (such as 
the Walsco 2519) as the slot in the soft 
brass shaft won't take too much abuse. 
If your rig has a pi- network output, 
tuning is accomplished with two screw - 
headed variable capacitors. A standard 
insulated screwdriver will serve here. 

The next item of importance is an 
RF indicator. It may come as a sur- 
prise, but the standard dummy load 
technique using a #47 bulb as an RF 
indicator is fine for troubleshooting - 
but will not provide optimum match to 
an antenna. You need a piece of equip- 
ment known as a field -strength meter, 
wavemeter or radio -field indicator. 
They all have one important asset: they 
indicate the RF power after it is radi- 
ated from the antenna. Thus, you get 
a direct, although relative reading of 
transmitter tuning and performance. 

Bad grounding causes poor tuning. Connect short 
heavy wire or braid to water pipe or car chassis. 

,1/1 ay. I9ö? 

The value of any indicating device is 
enhanced if you take a reference read- 
ing when the transmitter is known to 
be operating at maximum efficiency. 
Then, during routine maintenance at a 

-later date, you have a standard of com- 
parison. It's important that the indi- 
cator be the same distance and position 
relative to the antenna whenever a 
check reading is taken. For a particu- 
larly sensitive indicator try building 
EI's Transistorized Field Strength Me- 
ter (Sept. '61 issue) . 

Adjusting Transmitter Output. As 
a starting point, it's a good idea to make 
sure the transmitter is capable of de- 
livering its rated power. Virtually all 
CB units have a jack for the insertion 
of a milliammeter to read the plate cur- 
rent of the final RF tube. Follow the 
instructions given in your unit's man- 
ual, but don't confuse input power with 
output power. The FCC allows a maxi- 
mum power input of 5 watts, and this 
is what the milliammeter helps to de- 
termine. Since the circuit is not 100 
percent efficient, output power will al- 
ways be less than 5 watts, averaging 
from 3-3.5- watts if the tune -up is care- 
fully performed. This assumes that 
you are using a standard CB antenna 
with the manufacturer's coaxial cable 
(usually 52 ohms) . 

Ground rules. Optimum tune -up is 
achieved when the transmitter and an- 
tenna are located in their final operating 
positions. Check the grounds, too. If 
the rig is installed on a table top, a heavy 
wire, as short as possible, must be run 
from the case of the unit to the nearest 
cold water pipe ground. A long ground 
wire becomes part of the radiating sys- 
tem and makes tuning critical and un- 
stable. 

For an under -dash mobile installa- 
tion, run a heavy ground lead to the car 
frame. It is necessary, in most in- 
stances, to remove the transceiver case 
to get to the tuning adjustments. Never- 
theless, try to keep all leads short and 
the transceiver itself as close as possible 
to the actual mounting position. 

It takes two to tune up. Tuning a 
transmitter output is often a two -man 
job; one person at the antenna with the 

[Continued on page 102] 
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By John Milder 
GOOD READING 

SCIENCE IN THE CAUSE OF MAN. 
By Gerard Piel. Alfred A. Knopf, 

New York. 298 pages. $5 
It is doubtful that any review can do 

this book full justice. On the surface, 
the volume is a collection of essays and 
lectures by Mr. Piel, editor and pub- 
lisher of the Scientific American since 
1948. But as interesting and wide -rang- 
ing as the essays themselves are, their 
unifying theme is even more interesting 
and challenging. For what Mr. Piel is 
after is a reconciliation of pure science 
with mankind's other concerns; above 
all, he pleads for the proper understand- 
ing and use of scieríce in a democratic 
society. 

Since science in this century has 
brought man to the point where he can, . 
with equal ease, destroy himself or 
build an incredibly full, rich new world, 
pure science is, he says, a social science, 
a matter for the concern and under- 
standing of all informed citizens. His 
plea for world disarmament is under- 
scored by one of the most devastating 
descriptions -accomplished in less than 
a paragraph of well- chosen words -of 
an H -bomb attack ever put on paper. 

There is no longer any doubting Mr. 
Piel's contention that science must be- 
come a fully humanistic pursuit. Nei- 
ther scientists nor any other intelligent 
citizens can afford to stand aloof while 
the world drifts toward destruction, 
governed only by some vague law of in- 
ertia. Books like Mr. Piel's -and those 
of Leo Szilard- deserve an audience 
made up of everyone who really cares 
whether our world will survive and 
move forward. 

THE BIRTH OF BROADCASTING. 
By Asa Briggs. Oxford University 

Press, New York and London. 415 
pages. $10 

This is the first of six projected vol- 
umes on the history of broadcasting in 
the United Kingdom. Although the proj- 
ect might seem of fairly limited interest 
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to the American reader, it should draw 
the attention of at lee st two groups of 
readers. For the "radiophile," there is a 
nostalgic recounting of the magic of the 
early broadcasting era, when listeners 
and performers alike felt that they were 
involved in some kind of sorcery and 
didn't always believe what they heard. 
Secondly, in the story of the growth 
of the British Broadcasting Company 
there is a good deal to interest anyone 
who has wondered what American 
broadcasting would have been like if it 
had developed non -commercially. Cer- 
tainly there is ample proof in this vol- 
ume that state -sponsored broadcasting 

needn't be state- controlled. It's doubt- 
ful that the publishers of this volume 
(and those to come) expect to have a 
best -seller on their hands, but there is a 
good deal of interest here for many 
readers. 

Our photo, taken from the book, 
shows a broadcast from a studio in the 
early days of broadcasting in Britain. 
The big box on legs at the right is the 
microphone. The photo has been re- 
touched heavily. 

BASIC RADIO. By Marvin Tepper. 
John F. Rider, New York. 776 

pages. $13.85 
Although the six volumes involved 

here are available separately, they are 
[Continued on page 114] 
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Test Bench 
by Larry Klein 

IF YOU'RE an electronic hobbyist, you use tools. Your 
workbench may include nothing more than a soldering 

iron, screwdriver and some pliers but if you're like me- 
to see a new tool is to want it. Along with the junk I've 
bought in past years, I've found some novel tools which, 
as the phrase goes, no hobbyist should be without. 

Shown on this page are four tools that are unique, not 
too expensive ... and they're really useful. Let me in- 
troduce them before going on with this discussion. From 
top to bottom they are a wire -stripper manufactured by 
the K. Miller Tool Co., an Adel 
metal -nibbler for cutting holes 

in chassis and the like, Ungar desoldering tips for a sol- 
dering iron and a pair of soldering tweezers made by 
Oryx of England. 

The Strip Act ... The time is long past when a pocket 
knife was the recommended tool for stripping wire. All 
kinds of inventors seemed convinced that it was a better 
stripper, rather than a mouse trap, that the world wanted. 
It started with a simple little 39¢ device that screwed on 
the workbench. It wasn't much for stripping wire but it 
sure could take a hunk out of your elbow if you leaned 

on it. Of course you re- 
member the stripper that 
resembled ice tongs gone electronic. If the insulation 
was soft, the wire hard and your touch right you just 
might get the job done with the wire intact. Still 
available is a gripper- stripper that looks like a 
medieval torture instrument. It grips the wire, slices 
the insulation and slides it off the wire. To my mind, 
the gripper- stripper is more of a luxury, assembly - 
line item. I find that for the hobbyist the Miller strip- 
per is one of the most 

effective devices yet made. It is equally competent 
with zip -cord, coax or even 300 -ohm flat line. The price 
is under a dollar. After long -nose and cutting pliers and 
your soldering gun or iron, this should be the next tool 
you buy. 

Nibbler Notes ... In the days before aluminum was 
common the do-it- yourselfer spent many a noisy eve- 
ning sawing and chiseling steel chassis. I imagine a lot of 
projects were AC /DC only because of the effort of cut- 
ting out transformer mounting holes. The aluminum 
chassis makes hole- cutting [Continued on page 110] 
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MU 

Once alongside another satellite, a 
Saint could use its detectors to deter- 
mine quickly exactly what its neighbor 
was carrying. This information would 
be transmitted to earth for a decision on 
whether to destroy or not. Such will be 
the Saint's talents that it can tell 

[Continued on page 112] 

Super- secret Saint probably will look much like 
this Agena satellite vehicle. Trade press and 
newspaper clippings below show Project Saint 
has been mentioned occasionally in articles. 
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(possibly) electronic fire -power con- 
trols. 

One of Saint's most difficult jobs 
would involve maneuvering into the 
right position. It could be launched 
near a suspicious spaceship, but then 
would be on its own. Best guess as to 
what would happen next is that the 
Saint would come in above and just 
ahead of the second satellite, then de- 
celerate with retrorockets until it was 
within a few feet. 

The problems involved in the ren- 
dezvous technique may be solved sooner 
than expected because of a new Project 
Mercury research program wherein 
two -man capsules will have the job of 
getting together in outer space. Data 
developed in this program will be avail- 
able for Project Saint, of course. 
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BOOM FOR FM 
El's build -it- yourself adaptor is a popular project. 

I AST YEAR when a system of stereo - 
1 I phonic broadcasting was approved 
for FM radio, some doubters wondered 
whether this multiplex technique would 
ever get off the ground. But they were 
silenced in a hurry. Stereo has given 
both FM and hi -fi a push comparable 
to the one stereo records provided for 
the high fidelity market a few years ago. 

By the end of 1962 something like 200 
of the country's almost -900 FM stations 
will be carrying at least some stereo 
programming. Every major population 
center will enjoy music -in- depth. 

Virtually all equipment manufac- 
turers have come out with adaptors for 
monophonic tuners, and with tuners 
containing built -in multiplex units. 
Both makers and dealers were pleas- 
antly surprised by the way equipment 
sold. Adaptors and multiplex tuners 
have been carted home almost as fast 
as they were built and delivered. 

EI was the first publication of any 
type to publish plans for a build -it- 
yourself adaptor, coming out with the 
EI Stereo FM Adaptor in our January 
'62 issue. The project gained wide popu- 
larity. In the first two months after pub- 
lication we learned of more than 200 
readers who were building the EI unit, 
and there were many others we did not 
hear about, of course. 

EI's adaptor proved to be a great bar- 
gain. Through arrangements with the 
Audio Workshop, 732 Broadway, New 
York 3, N. Y., a set of five coils specially 
aligned for the EI unit, along with a 
matching pair of diodes, were offered 
for just $8. (As the stereo market firmed 
up, the retail price of the package - 
without special alignment -was set at 
more than $10!) The coils and diodes 
still are offered by the Audio Workshop 
but the price (as of March 1, 1962) was 
increased to $10. It's still quite a bargain 
for the do- it- yourselfer. A printed cir- 
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cuit board for the EI adaptor is available 
from the Workshop at a new price of $3. 

Back copies of the January issue, con- 
taining the adaptor plans (and of the 
March '62 issue, carrying plans for add- 
ing a filter system) , are available at 500 
each from the EI Circulation Dept., 
Fawcett Building, Greenwich, Conn. 

The performance figures for the EI 
adaptor, we have found, match those of 
the better commercially -made units and 
exceed those for many others. Channel 
separation at 50 and 400 cycles per sec- 
ond is a superb 36 db. At 5,000 cps the 
separation figure is 28 db and at 10 kc 
it is 14 db. These figures mean channel 
A program material at normal listening 
levels is not audible, or barely so, in 
channel B. 

Distortion in the unit measures less 
than 0.75 %. Spurious 38 -kc subcarrier 
appearing at the output is less than -40 
db. Sensitivity also proved better than 
we expected when we said the unit 
would work with any FM tuner supply- 
ing .5 volts of signal from its multiplex 
output jack. In later tests, the unit 
worked well with tuners having an out- 
put as low as .15 volts. _$ 

El Stereo FM Adaptor built with printed- circuit 
board has noise -filter and power switches on its 
attractive front panel, along with pilot light. 
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Scrambled -Call DX 
Bagging 2 stations with the same call is a neat trick! 

By C. M. Stanbury II 

THE DISTINGUISHING mark in the 
world of radio is the system of call 

signs employed throughout the globe. 
According to the system, no two stations 
should have the same call sign. But it 
happens that GRK is a short-wave 
transmitter used by the BBC, and GRK 
also identifies a radio beacon at Grey 
Air Force Base, Tex. GSH is another 
BBC station ... and an FAA weather 

vu 

station at Goshen, Ind. What happened 
to that call sign system? In a few words, 
international aeronautics threw a mon- 
key wrench by abandoning call signs in 
favor of location identifiers for long - 
wave, VHF and UHF facilities (mainly 
beacon, control and weather stations) . 

Thus, KROC is easily identified by the 
people who use it as an FAA control and 
weather station at Rochester, N. Y. To 
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The authors QSL cards from the two CBM's verify reception on the same day and at the same hour. 

make things doubly confusing, KROC 
also identifies a broadcast station at 
Rochester, Minn. Anyway, under the 
aeronautical system, you get a hint at 
a station's location along with its call 
sign. 

There are now a dozen or so of these 
Siamese twins using the same call signs, 
and that leads to an interesting prospect 
for DXers -getting QSL cards from 
both stations in matching pairs. If you 
really want to make it difficult for your- 
self, log the stations on the same day 
and at the same hour (or minute) . All 
this nets you some really rare QSL 
cards. 

At the bottom of this page we list nine 
of the pairs of stations with scrambled 
calls that can be received best in North 
America (the KROC's aren't listed) . 

In order to bring in most aeronautical 
stations, you'll need a receiver that goes 
down into the long waves (most likely) 

or up to the VHF ranges. At night LW 
signals have a 1,000 -mile east -west 
range and South American beacons 
come in clearly in the U. S. and Canada. 

One of the most likely pairs to start 
you off is the two CBM's -a broadcaster 
at Montreal, Que. (940 kc) , and an Air 
Force beacon at Columbus, Miss. (320 
kc). 

The secret is to zero in on one station 
so you know exactly where to find it and 
then go searching for its mate. As a gen- 
eral rule, try for the higher frequencies 
during daylight and those below 7 me 
at night. Once you have a pair hooked, 
switch back and forth to copy enough 
program data for a meaningful report. 
In the case of beacons, note the length 
of time it takes to transmit the identifier 
and the period of silence between ID's. 
Some beacons and utilities require you 
to prepare your own QSL card for their 
verification. - -v 

SCRAMBLED -CALL DX GUIDE 

STATION LOCATION FREQ. TYPE 
(kc) 

STATION LOCATION FREQ 
(kc) 

TYPE 

CBM Columbus AFB, Miss. 320 Range CBM Montreal, Que. 940 Broadcast 
CLT Charlotte, N.C. 307 Aeradio CLT Havana, Cuba 2760 Marine 
CMH Columbus, Ohio 391 Range CMH Santiago, Cuba 339 Beacon 

2973 Aerodio 
GRF Gray AFB, Wash. 216 Beacon GRF BBC, England 12095 Broadcast 
GRK Grey AFB, Tex. 323 Beacon GRK BBC, England 7185 Broadcast 
GSH Goshen, Ind. 320 Aeradio GSH BBC, England 21470 Broadcast 
HOU Houston, Tex. 332 Aeradio HOU David, Panama 1025 Broadcast 
HYF Hayfield Lake, Calif. 329 Beacon HYF Fort De France, 314 Beacon 

Martinique 2966 Aeradio 
VBG Vondenburg AFB, Calif. 524 Beacon VBG Toronto, Ont. 2182 Marine 
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LISTENER 
Notes for the short -wave listener and DXer 

ru OP STORIES OF 1961 ... Probably 
the two outstanding DX stories of 

1961 were the issuance of Vostok II 
QSL's by the Soviet Academy of Sci- 
ences (Astrosoviet, Box 88, Moscow) 
and the demise of Radio Swan. Facili- 
ties of the latter have been taken over 
by a quasi -commercial Miami group, 
Radio Americas (Box 352, Miami 1) . 

Anti -Castro commentaries (including 
relays from WRUL) are still prominent, 
backed by music, news and paying Eng- 
lish- language programs. 

Among those who heard and verified 
Cosmonaut Titov in Vostok II, J. Reid 
Meloy of Rochester, N. Y. achieved 
extra honors by getting confidential in- 
formation from the Reds. Mr. Meloy 
picked up Titov using Morse code on 
9019 kc, an unannounced frequency that 
had been noted previously but not veri- 
fied by monitors of Vostok I. The 9019 
frequency is just 1 kc above the channel 
used by the Cuban air force. If Titov 
was in contact with Cuba the ground 
station was on a different channel be- 
cause the satellite's carrier remained on 
throughout its pass. 

At any rate, Meloy and those who 
originally noted this frequency have 
helped open up new DX territory. 

The Lost Cosmonaut ... Even more 
spectacular space reception is reported 
by William Pee, British correspondent 
for the broadcasting organization which 
produces and sponsors the program, The 
World Tomorrow. It is heard around the 
world on a great variety of stations. Mr. 
Pee's account, as given on the program, 
runs as follows: 

"One night just before Gagarin's 
flight, I turned on the wireless and 
tuned to the space band. First I picked 
up a signal which I took to be a Russian 
satellite. The sound was like the usual 
bleep -bleep, but each tone was slightly 

0 0 0 
By C. M. Stanbury II 

longer than usual. The signal was cut 
and a man's voice began speaking in 
Russian. The person was agitated. It was 
obvious he was hysterical. I woke my 
wife and told her to listen. In my opinion 
the man we were listening to had gone 
out of his mind. When the news came of 
the Gagarin space flight we were 
puzzled because his flight was a day or 

TPawqenerr 
w.oc..o Seitfep,.e nCreneoSo r THTOg 

nY6n.,y 

TOP STORY OF '61 was issuance of this QSL card 
for Vostok II carrying Titov (that's his photo). 

two after we heard the signals." 
This World Tomorrow account re- 

ceived wide publicity, particularly 
when it was broadcast by WMIE (1140 
kc) in Miami, Fla. 

While there has been much specula- 
tion about a "lost" spaceman who sup- 
posedly went up before Gagarin, Mr. 
Pee's account unfortunately is full of 

[Continued on page 105] 
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DON'T TURN 

ANOTHER PAGE 
until you clip out this coupon 

It could be the turning point in your life! 

Make More Money Soon... 
with Electronics! 

MAIL THIS NOW 

r7 Please give me my TWO FREE BOOKS ON ELEC- 
TRONICS and tell me how I can cash in on Dp- 
portunties in electronics. 

Name Age 

Address 

City Zone State 

CENTRAL TECHNICAL INSTITUTE, 
1644 WYANDOTTE, DEPT. E152C 

KANSAS CITY 8, MO. 
Accredited Member National Home Study Council 

CLIP OUT THIS COUPON. FILL IN YOUR NAME AND AD 

DRESS, APO MAIL TODAY . FOR 2 FREE BOJKS 

PACKED W TH EXCITING INFORMATION ON ELECTRON CS 

fj /f "PROFITS FROM 
ELECTRONICS" 

Central Technical Institute's 64 -page book on electronics is 
packed with free information on amazing career opportuni- 
ties for you in: Industrial Electronics, Automation, Radio, 
Color TV, Radio -TV Broadcasting, Electrical Wiring, Appli- 
ance Servicing, Communications Electronics, Radar, Mis 
siles, Computers, Nuclear Energy, and many others! This 
free book tells all about Central Technical Institutes dif- 
ferent NEW Home Study Course, "PRACTICAL ELEC- 
TRONICS." This Home Study course is so complete, it even 
contains instructions on how to set up and run your own 

NO OBLIGATION! 

EE BOOK: 
"FCC PREP BOOK" 

This handy 31 -page book tells you all yriu need to know to 
pass the 3rd class FCC Radiotelephone examination, qualify- 
ing you to operate radio-telephone transmitting stations used 
by airlines, police, railroads, emergency services, etc. 

electronics servicing business. FREE "PROFITS FROM 
ELECTRONICS" book also contains full information on 
Central's new Instant Kits, below. All you need do to get 
this valuable book is fill in your name and address on the 
above coupon, and MAIL IT TODAY! 

GET INTO THE DYNAMIC, $11,000,000,000 FIELD OF ELECTRONICS! 
Gain Higher Income! New Prestige! A Fine Future! 

MAN BUILD CENTRAL'S 
- NEW INSTANT KITS® 

Central Technical Institutes new INSTANT KITS are designed 
to teach you as you build. Each inexpensive kit comes complete, 
ready to assemble ... in only a few short hours of building and 
learning, you have a piece of test equipment that meets com- 
mercial standards, can be used in your business, or sold to cus- 
tomers at a profit. And Central Technical is developing new kits 
for you to build. See the sample selection below: 

YOM a4aap Tramutaind t- Tramola lnnvsta 
Teter tut. Tah- OkmeMa Pebble Signal 

lute Kale Generate 

Iraesala Trusishr 
Plelwkr.trs doh 

Saibl Oscillator 

MI-Palau 

OscillosoPe 

YOU CAN EARN EXTRA MONEY SOON! 
Study at home In spare time -no High School diploma required! 

With a sincere desire to get ahead, make more money and enjoy an 
interesting career ... you can earn while you learn, keep your present 
job, and set your own pace. Find out how much fun electronics can be! 
See how you can add to your income! High income, prestige, and se- 
curity for you and your family can be yours! Don't let a 4c stamp 
stand in your way. MAIL THE ABOVE COI:PON TODAY and GET 
YOUR 2 FREE BOOKS NOW The little time you spend mailing this 
coupon may be one of the best investments you'll ever make! 
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START A BUSINESS OF YOUR OWN ... 
OR QUALIFY FOR A HIGH PAY CAREER! 
Over 50,000 successful graduates since 1931! 

"T''IANKS to my Central training, I have my First Phone 
(FCC) Ticket, which gives me an advantage over m' 
competitors. I am a franchised RCA dealer, employ 
bookkeeper and usually two servicemen." R. R. "Jack' 
Atwell, Pryor, Oklahoma. 
Simerintendent of Communications for the K. C. South 
ere Railway Company is Central graduate Lawrence D 
Fn, with 15 years of railroad communications epee 
esse. "Central is a fine school," says Mr. Fry. "l'va 
always recommended it, and have sent several student! 
to Central." 
Field Service Rep reeeetatives for the Bendix Computer 
Division, L. A., California, are Central graduates E. John 
Kempf, left, and Robert Young. Mr. Kempf was env- 
ployed as a maintenance man before he became Inter- 
ested in radio and TV. His first project was building 
test equipment at home. After enrolling with Central, 
he began to make extra money repairing radios, auto 
radios, etc. "The field of Computers is expanding, and 
there's a real need for trained technicians," he says: 
"I have found the work to be both profitable and 
interesting!" 

Central Technical 
Institute 

1604 WYANDOTTE, KANSAS CITY 8, MISSOURI 

A Kansas 
fer IMNrmatlan. 
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El's ELECTRICITY Contest 
IN THIS ISSUE and the next, EI is 

publishing the final two winning 
answers to the question, "What is elec- 
tricity?" In the following issue will ap- 
pear the answer given by an authority 
in the field. Äs with all other definitions 

n 

of electricity, neither the expert's nor 
those of our contest winners are likely 
to be accepted universally. But the con- 
test has stirred our readers to interest- 
ing and constructive thought on the 
subj ect. 

What is Electricity ? 

Electricity 
may be considered 

a medium by which energy can be conveyed from 
location 

to ano 
e- 

nergy being conveyed r The yed is that of free 
electrons broken away from their atoms, 

" after 
'which have 

energy level. rog a certain 

Robert W. Johanson 

1418 N. Astor 

Milwaukee 2, Wisconsin 
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By Robert Hertzberg, W2DJJ 

HAM. GROUPS ... Amateur radio 
has expanded to such an extent 

that it now supports several varied spe- 
cial- interest and honorary organizations 
within the framework of the American 
Radio Relay League. Here are some of 
the active groups worth knowing about: 

Quarter Century Wireless Associa- 
tion. Open to amateurs who have held 
tickets continuously for 25 years or 
more. Nine chapters scattered around 
the country. Membership up to 3,000 
and still growing. Initiation fee $3, an- 
nual dues $2. Secretary is Ralph Bar- 
ber, W2ZM, 244 Forest Ave., Locust 
Valley, L. I., N. Y. 

Single Side Band Amateur Radio As- 
sociation. For anyone interested in SSB. 

Has gone from 20 members in 1951 to 
about 1,300 in 1962. $3 annual fee in- 
cludes excellent bi- monthly bulletin. 
Address: 12 Elm St., Lynbrook, L. I., 
N. Y. 

Antique Wireless Association. With 
ham radio now celebrating its golden 
anniversary, old wireless equipment is 
becoming valuable to collectors. The 
Old Timer's Bulletin, published four 
times a year, is heartwarmingly nostal- 
gic. $3 a year. Write to Bruce Kelley, 
W2ICE, Main St., Holcomb, N. Y. 

The QCWA celebrated its 15th anni- 
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versary and the 50th anniversary of ham 
radio by adopting a handsome gold and 
blue banner for display at dinner meet- 
ings. Our photo shows John DiBlasi, 
W2FX (left) , president of the organiza- 
tion, and Ralph Barber, W2ZM, secre- 
tary, with the banner at a recent QCWA 
get- together. 

New Qth ... Butch Griswold, who 
achieved international fame as KODWC 
(see HIGH FLYING HAM, November 
'61 EI) , has moved East and is now 
K3RBA. To be formal about it, address 
him as Lieutenant General Francis H. 
Griswold, USAF, Commandant, The 
National War College, Washington 25, 
D. C. 

Doggy Dog ... Mention of K2HAM 
in a recent HAM SHACK moved 
K9AMC to call my attention to what is 
probably the most exclusive ham iden- 
tification of all, K9DOG. It belongs to 
Charlie Saulka of Chicago. I wonder if 
he answers with a growl or just woof - 
woof? 

Nothing for Nothing ... Multi -ele- 
ment béams for the 2 -meter band are so 
small, light and inexpensive and provide 
so much gain that some hams are going 
overboard on them. Stacking beam 
above beam is about the only way of 
making a small transmitter work like a 
big one but there is a hidden price to 
pay: the more elaborate the antenna, 
the sharper the signal in the aimed di- 
rection and the weaker it becomes in all 
other directions. This often means that 
while you can work station A 25 miles 
away when your beam is pointed that 
way, you can't raise station B a fraction 
of a mile in the opposite direction. For 
local rag -chewing and net operation, it 
is helpful to add a ground plane. 

[Continued on page 104] 
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I.I.rcrROwic I3RAI1l 
Have a question on electronics? Send it to Electronic Brain, 
Electronics Illustrated, 67 West 44th St., New York 36, N. Y. 
Enclose a stamped, self- addressed envelope for prompt reply. 

Coil Inductance 
Can a 2.5 millihenry RF choke be re- 

duced to 1 millihenry by cutting it half? 
(National R -50, 4 sections.) If not, how 
could I reduce its inductance to 1 mh? 

D. C. Fleming 
Columbia, Mississippi 

The inductance of a coil varies di- 
rectly as the square of the number of 
turns. For example, if a coil of N turns 
has an inductance of, say, 3 millihenrys, 
then a coil of 2N turns (twice as many) 
would have an inductance of 9 milli - 
henrys. Thus, you cannot reduce a 2.5 
mh coil to 1.0 mh by cutting it in half. 

If you remove one of the four banks 
of turns, the inductance would decrease 
from 2.5 mh to 1.44 mh. To bring it down 
to 1.0 mh, you would then have to re- 
move about Y8 of the next bank. Of 
course, the best way to carry the opera- 
tion through would be to take periodic 
readings of inductance as you remove 
turns, using a bridge or a Q- meter. 

6 -12 Volt Auto Radio Conversion 
Is there a practical method by which 

a 6 volt car radio can be used with a 12 
volt car battery without tapping to the 
center of the battery? 

James M. Houck 
Greencastle, Indiana 

Electronic and auto parts supply 
stores stock a power resistor that is in- 
tended for this application. 

The average 6 v. automobile radio of 
the vibrator type draws from 6 to 8 am- 
peres depending upon the number of 
vacuum tubes it has. Say your radio 
draws 6 amperes; then, to obtain a volt- 
age drop of 6.3 volts (from a nominal 
12.6 volts to 6.3 volts) , the resistance 
necessary would be given by: 

R = E/I = 6.3/6 = 1.05 ohms 
(approximately) 

or for an 8 ampere radio 
R = 6.3/8 = 0.8 ohms (approx.) 

Since power may be found from P = 
E2 /R, then in the first case: 

P _ (6.3)2/1.05 = 39.7/1.05 = 
40 watts 

And in the second case 
P = (6.3) 2/0.8 = 49.6 watts 

If you cared to experiment, you could 
easily cut a low resistance like either of 
these from an old conical heating coil, 
possibly two or three inches of length 
measured to the correct resistance, and 
wrap it in a layer of sheet asbestos. We 
feel that we should emphasize, however, 
that any resistive method of cutting 
down voltage is a power -waster. In the 
case of the 6 volt auto radio, the resistor 
uses as much power as the radio itself. 

Beatnik Oscillator 
While listening on about 47 mc on a 

home -made regenerative receiver, I 
tuned my grid -dip meter to about the 
same frequency. I then heard regular 
broadcast stations. How come? 

John Crawford 
Chicago, Ill. 

Your grid -dip meter turned your re- 
generative receiver into a temporary 
superheterodyne. Since a grid -dip meter 
is an oscillator and can radiate a signal 
over a few feet, suppose that it were 
producing a frequency of 48 mc while 
your receiver was tuned to 47 mc. If 
your receiver input stage has some non - 
linearity-as no doubt it has -it can act 
as a mixer. Thus, 48 mc from the grid - 
dip meter heterodyning a broadcast sta- 
tion of 1,000 kc (1 mc) would give rise 
to a difference frequency of 47 mc con- 
taining the original modulation of the 
broadcast station. Your receiver would 
then reproduce this in the same manner 
as any other signal it is tuned to. 

The conversion efficiency in this kind 
of transfer is bound to be very low. This 
is the reason why this effect is not often 
noticed. -- 
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HI -FI RECORD GUIDE 

I DON'T KNOW what they fed the orchestra of the Royal Opera House, Covent 
Garden, and conductor Georg Solti, but they tear through their recording of 

Gaite Parisienne (see cut below) like a pride of lions. The gay melodies of this 
popular ballet never had it so brilliant, in playing or in electronic reproduction. 
It's somewhat bigger than life but breathlessly exhilarating. To fill up the disc, 
the Ballet Music from Faust is trotted out. Wrong word! Solti whips it into a 
gallop, and who would have thought there was so much life left in the familiar 
old tunes? 

A few months ago, Angel released a splendid recording of Francis Poulenc's 
Concerto for Organ, Strings and Timpani. Now RCA Victor presents the piece 
done by the Boston Symphony Orchestra and organist Berj Zamkochian under the 
baton of Charles Munch. This is a performance of intense, tightly -knit music and 
a hi -fi man's delight. The deep, deep growls of the organ's low notes are guaranteed 

to vibrate your floorboards -if your speaker 
system can reproduce them. 

Less sensational sound, but even more im- 
pressive for its natural spaciousness, is 
offered in the new Ansermet recording of 
Manuel de Falla's ballet, The Three -Cor- 
nered Hat. Listening to it is like sitting 
in a good seat in an acoustically fine con- 
cert hall. When the timpani are struck 
at the opening of the piece, and the brass 
and castanets follow, the instrumental 
individuality is startling in its clarity, yet 
as the music progresses it is obvious that 
each instrument is in perfect perspective 
with relation to the orchestral mass. This 
is superior engineering and it is mighty 
effective when heard on a good stereo 
system. 
The electronic engineers have their fun 

with something called the Electro -Sonic Orchestra under 
the direction of Dick Jacobs. The ensemble consists of violins, viola's, cello, guitar, 
piano, organ, drum and two or three other instruments, but they don't sound like 
you'd expect them to because no open microphones were used in making the re- 
cording. Each instrument had its own contact mike (here called a transducer) 
with its own volume control and all of them were fed into a mixing unit before 
taping. 

By means of the many controls, the sound of an individual instrument could 
be intensified, diminished, blended with its fellow instruments, made to wander from 
speaker to speaker or even to turn somersaults. It's weird but fascinating to hear 
the melodious strains of Itsy Bitsy Teenie Weenie Yellow Polkadot Bikini, Volare 
and Mack the Knife knifing through the sonic concoctions dreamed up by these 
imaginative sound chefs. 

Easier on the ears but essentially no less a test for timbre discrimination is 
the recording of The Chordettes singing 12 hit songs from recent movies, headed 
by Never on Sunday. The four girls are joined by an orchestra conducted by 
Archie Bleyer and their presentations are delightful. It is a shame that the name 
of the skillful arranger is nowhere mentioned. [Continued on page 112] 
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Citizens Band Radio 

Continued from page 29 

feature articles and construction proj- 
ects. 

Citizens Band radio, now approaching 
its fourth birthday, has made notable 
advances in the last year or so. The 
band in a good many areas of the coun- 
try, at least, has been cleaned up and 
now is used more and more for the pur- 
poses for which it was intended. 

This is due partly to the aging process. 
A good many of those chatterboxes who 
once inhabited CB have grown up with 
the service and have gained respect for 
the rules, or perhaps they have tired of 
their new toy and are now enjoying 
other playthings. 

In the early days, when the FCC 
seemed to be looking the other way, 
many CBers found immense pleasure in 
just chatting about their equipment. But 
that subject now is about talked out. 
Standard transceivers and antennas can 
be discussed only so long, and then the 
subject is exhausted. If someone tells 
you he has an HE -15, a CB -3, a GW -10 
or á G -15 you're likely to know all about 
the rig and any discussion is pointless. 

Many violations used to be due to 
pure ignorance. New licensees often 
did not understand the rules of Part 19, 
or made no effort to learn them. Then 
there was the business of experimenting 
to see just how far you could go. The 
FCC's answer, though long in coming, 
left no one in doubt. A flock of new 
rules, citations and other missives 
mailed directly to CBers had the effect 
of making everyone wary, and of quiet- 
ing the band. 

CB today could be said to be in the 
good graces of the FCC. Though anyone 
in Washington is quick to tell you that 
there are still too many problems and 
too many violations, federal officials 
generally are pleased at the progress 
that has been made and they have great 
hopes for the future. 

The FCC certainly recognizes that it 
did sire this infant called CB and, 
though the child may be a bit of a brat, 
it cannot be disowned and no one par- 
ticularly wants to bar the door. They 

just wish the kid would take on some 
manners. 

Not long ago we had an interesting 
talk at the FCC offices in Washington 
with the two men most responsible for 
regulation of the Citizens Band: Curtis 
B. Plummer, young chief of the Safety 
and Special Radio Services Bureau, and 
Ivan H. Loucks, chief of the Land Trans- 
portation Division. Mr. Loucks is the 
man who comes directly to grips with 
CB. You could call him chief adminis- 
trator of the service. 

What does Mr. Loucks think of the 
Citizens Band and the way things are 
going on the band? 

"CB has proved to be a useful serv- 
ice," says the chief. "We have problems 
in enforcing the rules, sure. But this is 
only part of the FCC's overall job of 
enforcement. We have a good many 
other services to worry about, too. By 
and large, we do catch the worst cases 
on the Citizens Band, and we do write 
citations." 

And then Mr. Loucks, talking of the 
future of CB, volunteered a surprising 
opinion. 

"The FCC wants to see the organiza- 
tion of Citizens Band clubs," he said. 
"I'm talking about business -type clubs, 
not the purely social ones, which we op- 
pose. But good CB clubs can organize 
in such a manner that they can help us 
enforce the rules through self -policing 
programs. 

"That's why we support clubs. It's a 
matter of self -policing, and members 
can make available information to each 
other. Pass the word, so to speak. There 
can be mutual assistance for solving 
QRM problems. Clubs could do a great 
job." 

Mr. Loucks went on to say that re- 
ports of violations from individuals 
necessarily get little attention. How- 
ever, when a club with a self -policing 
program makes such a report, things 
happen. 

"For instance," he said, "if a club re- 
ported a man getting drunk on Saturday 
night and carrying on illegally on the 
air, we'd take positive action." 

As a general rule, CB licenses are 
issued to individuals and businesses. 
But if any club acquires a clubhouse 
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and has need for a station at that loca- 
tion, it will have no. trouble getting a 
license, Mr. Loucks made clear. 

So that is the FCC's official stand on 
CB clubs. EI gives its support to the 
formation of clubs, and elsewhere in this 
issue we tell you how to form your own 
club and how to make it worthwhile. 

-R.G.B. -- 

Continued from page 54 

tom end of the radiator rod (Fig. 2 -B) . 

Thread this wire through the plug, slide 
the vertical radiator into the top end 
of the plug and use epoxy cement to 
hold it in place. Then cut the wire short 
and solder it to the center terminal 
(Fig. 2 -C) of coax socket Jl. Use small 
brass wood screws to mount Jl to the 
bottom of the plug, fitting it into the 
5 /s" well. Connect a 51/2" length of bare 
stranded wire to one of Jl's mounting 
screws (Fig. 2 -D) . Install the bottom 
skirt plug as shown in Fin. 2. Before 
installing the top (nose) plug and male 
coax connector, run the coax cable 
through the rotator mounting pipe, the 
just -installed bottom plug and the skirt. 
Then solder the connector on the cable 
and plug this connector into Jl and 
tighten it securely. Next, fit the top plug 
into the top of the skirt dressing the 
bare wire between the side of the plug 
and the wall of the tubing as in Fig. 2 -D. 
Fasten the plug with three 5 /s" wood 
screws through 1/2" holes drilled in the 
skirt as in Fig. 2. Use vinyl tape liberally 
around the top of the nose plug for 
waterproofing. 

The director and reflector are made 
from 10' lengths of 1/2" EMT thinwall 
aluminum tubing. For the director, use 
extension fittings and add a 3' 5" piece of 
1/2" tubing to each end of a 10' length. 
For the reflector, add a 4' 3" piece to 
each end of a 10' section. 

The boom is a 10' length of 11/4" EMT 
tubing. Drill 1/4" holes through ends of 
the boom to accept the U -bolt clamps 
for the reflector, director and the wood 
clamp plate for the driven element as 
shown. 

Make the wood clamp plate of 3/4" ex- 
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terior grade plywood and drill the holes 
as in Fig. 2. Give the wood plate two 
coats of spar varnish for waterproofing. 
Mount the reflector and director on the 
same side of the boom as the driven ele- 
ment for best balance. 

After the antenna is assembled, drill 
;" holes in the director and reflector 

and 1/4" holes in the boom to accept the 
plastic clothesline struts. (Avoid chang- 
ing antenna element spacing with these 
struts since it is critical.) Also drill 1/8" 
holes near the top of the vertical rod, the 
reflector and director, and thread 20- 
pound test monofilament nylon fishline 
through these holes (making a knot at 
each element) to reduce element vibra- 
tion and changes in spacing. Use spa- 
ghetti tubing through the holes to keep 
the nylon line from chafing. 

Standard TV antenna hardware with 
2" U -bolts may be used for mounting. 
When buying the rotator, make sure to 
get one which can accommodate the 
11/2" pipe. I used the standard Channel 
Master automatic TV rotator with 
built -in 2" U- bolts. 

Attach the rotator to the mast first. 
Then mount a stub mast on your chim- 
ney, a tripod, etc. Use a good length (3 
feet or so) of sturdy cast iron pipe for 
the mast and no guying will be needed. 
Remember that the highest point on the 
antenna must be not more than 20 feet 
above an existing structure. The an- 
tenna is 18 feet. Therefore, the mast 
can only go 2 feet above the chimney or 
whatever it is mounted on. 

And there you have it -a high -gain 
vertical beam antenna guaranteed to 
give your signals the long reach you 
want. 

PARTS LAST: CB BEAM 

10 feet -2" EMT Thinwall aluminum tubing 
40 feet -I /2" EMT Thinwall aluminum tubing 
10 feet -I1/4" EMT Thinwall aluminum tubing 
4- extension fittings for I /2" EMT thinwall tubing 

Available at any large electrical supply house 
8 feet -3 /," solid aluminum rod (Reynolds "Do-it- yourself' 

aluminum Item 3A) 
4 feet -3/4" solid aluminum rod (Reynolds "Do-it-yourself" 

aluminum Item 3) I- coaxial cable socket receptacle (Amphenol 83 -IR) I- coaxial cable plug (Amphenol 83 -ISP) I- coaxial cable plug adapter for RG 58U (Amphenol 
83 -168) 

Length of RG 58U cable from antenna to 03 rig 
I -set of heavy duty TV antenna chimney mounts (or other 

suitable mounting hardware) 
2 -I" U -bolt assemblies 
2 -21/2" U -bolt assemblies (2" U -bolts may be used) 
20 feet -plastic clothesline 
20 feet -20 lb. test (or higher) monofilm nylon fishline 
18 inches -iron pipe, 11/4" OD (for bottom plug of skirt) 
Total cost of parts: about $20 
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Tune Your Transmitter Output 

Continued from page 83 

RF indicator in hand, the other adjust- 
ing the transmitter. When shouting 
won't serve, some other means of com- 
munication is necessary. If an inter- 
com or equivalent isn't available,. a 
serviceable signalling system is easily 
devised with a piece of cord strung out 
between the two points. The fellow on 
the roof yanks on the cord once or twice, 
depending on the ups and downs of the 
FS meter. 

In a mobile installation, try placing 
the indicator on the rear window shelf 
of the car. This will locate it within a 
foot or so from the whip antenna -and 
can make tuning a one -man job since 
the meter will be visible from the front 
seat. Meters such as the EI unit men- 
tioned earlier are sensitive enough to 
provide readings while sitting atop the 
dashboard. Equipped with a magnetic 
base, they will provide constant moni- 
toring of transmitter power. 

In any transmitter tuning job, keep 
the FS meter the maximum distance 
away from the antenna. This keeps in- 
teraction between the antenna and the 
indicator to a minimum. It's a good idea 
also to hold the FS meter at arm's length 
to prevent body capacity from upsetting 
the readings. 

Note that maximum energy occurs at 
the base of the mobile whip or ground 
plane antenna. On half -wave (17 -odd 
feet long) antennas, the power will be 
concentrated at the mid -point, where 
the feedline enters. Take care that you 
don't burn out your FS meter by getting 
too close to the antetma when tuning. 

Peaking the Pi. As mentioned 
earlier, the transceiver with the pi- 
network (Fig. 2) requires two adjust- 
ments and there is a definite order in 
which they should be made. Start by 
setting capacitor C6 for a peak indica- 
tion on the RF indicator. Then adjust 
antenna capacitor C7 for a slight in- 
crease in output. Go back to C6 and 
repeat the peaking adjustment. 

You will come to a point at which 
the antenna capacitor produces no fur- 
ther increase in output (the antenna 

elements are fully loaded) . When this 
happens, the last step always should be 
to peak reading with the plate capacitor. 

Finally, adjust the 54- megacycle trap 
provided by most manufacturers to re- 
duce harmonic interference to TV. The 
second harmonic energy of a CB trans- 
mitter (on 54 mc) is not very strong, 
but might disrupt reception on Channel 
2. Using a TV receiver as an indicator, 
the trap is adjusted for minimum dis- 
turbance to the picture while someone 
talks into the CB microphone.* 

CB Corner 

Continued from page 51 

But this should be only an occasional, 
incidental activity. 

Use CB radio in any manner if life 
or property are in danger. 

On the subject of clubs, Gilligan says 
these organizations should take on the 
responsibility of enlightening their 
members on rules and regulations and 
institute programs of sell-policing. 

Still on the subject of policing, Gilli- 
gan turned to those indignant CBers 
who spot violations on the air and tape - 
record them as evidence to present to 
the FCC (or somebody) . Monitoring 
and self- policing are dandy, says Gilli- 
gan, but when you record CB, ham and 
other such transmissions and divulge 
the contents to any third party, the FCC 
included, you are violating the secrecy 
provisions of the Communications Act. 
This can easily send you up the river, 
while the errant CBer you're copping on 
normally would just get a license 
suspension. So forget the idea of re- 
cording violations! 

In the next issue we'll take a look at 
one of Paul Gilligan's most interesting 
official activities -the mobile monitor- 
ing of the Citizens Band. _$_ 

A Safe Mobile Mike 

Continued from page 69 

microphone cable through the tubing 
and cap. The microphone element is set 
in the cap with plastic cement. Connect 
microphone connector PL2 to the free 
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end of the cable and the boom is com- 
pleted. For greater comfort, the head- 
band can be lined with a strip of felt. 

The Switchbox. Push- to-talk switch 
SW1 mounts in a Minibox which has a 
large rubber suction cup (available 
from auto supply stores) attached to its 
cover. For the usual three -wire control 
circuits, wire SW1 as shown. For four - 
wire or special control circuits, section 
B (shown in parallel with section A) 
can be used separately. 

Operation. Put on the boom and ad- 
just the headband to a comfortable 
position. Adjust the swivel so the mi- 
crophone is about one inch under your 
lips and tighten the swivel nut. With the 
microphone in this position you talk 
across it, avoiding sharp pops and hisses. 
It is also out of the line of vision. 

Connect the switchbox to the micro- 
phone and transmitter. -e-- 

Tiny Talkie 

Continued from page 50 

percentage and quality is maintained. 
High sensitivity and stable regenera- 

tion are achieved by using the choke - 
loaded emitter of Q2 as both the antenna 
input and the oscillator of the super - 
regen circuit. The rate of oscillation is 
controlled by R3 which can be set for 
maximum sensitivity. 

The demodulated RF signal appears 
across collector -load resistor R5 and is 
amplified by Q3. Best listening quality 
is obtained with a set of double ear- 
phones of about 2,000 ohms impedance. 

V 

CERTIFICATE OF COMPLIANCE WITH FEDERAL COMMUNICATIONS 

COMMISSION REGULATIONS, PART 15, PARAGRAPH 205 

ELECTRONICS ILLUSTRATED certifies that this low power transmitting device can 
be expected to comply with the requirements of Paragraph 15.205 of the FCC 

Regulations under the following conditions: 

(al When this device is assembled according to the diagrams and instructions 
published by this magasine. 

lb) When used for the purpose and in the manner indicated in the instructions. 
Ici When operated on a frequency between 26.91 and 27.27 megacycles and 

using an antenna limited to a single element not more than 5 feet long. 

i 
ELECTRONICS ILLUSTRATED, New York, N.Y. 

dated: November I, 1961 

I hereby certify that 1 have assembled and adjusted this device in strict accord- 
ance with the above. 

Owner's signature 

Date 

Marketplace 
Continued from page 24 

And In This Corner ... Eighteen tran- 
sistors that pack a 50 -watt audio output 
punch put the Realistic TA -208 inte- 
grated stereo amplifier in the heavy- 

pp V-o*oP(10) 
6,- 

c 

weight class. The unit has a full array 
of controls for inputs and outputs. The 
kit runs about $140, the assembled unit, 
$190. Radio Shack Corp., 730 Common- 
wealth Ave., Boston 17, Mass. 

Wireless Intercom ... The AC power 
line in the home or office is the transmis- 
sion medium for this new Heathkit in- 
tercom. Just plug in two or more units 
and you're in business. The outfit is 

great for baby- sitting and temporary 
hookups, as well as for permanent in- 
stallations in offices or the home. The kit 
has an all -transistor circuit, a self -con- 
tained power supply, squelch circuit for 
full quieting and pilot lights indicating 
standby or talk. The model GD -51 sells 
for $23. Heath, Benton Harbor, Mich. 
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Marketplace 
Wall- to-Wall Short Wave ... The Na- 
tional NC -105 is a ham -SWL receiver 
with a tuner output jack that enables 
you to pipe the audio through any ex- 
ternal amplifier and speaker system to 
achieve plaster- cracking sound. The set 

also has a 5 -inch built -in speaker. It 
offers continuous coverage from 550 kc 
through 30 me in four bands, has band - 
spread tuning, S- meter, noise limiter 
and selectivity control. The NC -105 sells 
for about $120 in a steel cabinet. A wal- 
nut enclosure costs extra. National 
Radio Co., Melrose 76, Mass. 

Who's Got The Button? ... Yardney 
Electric has introduced a unique her- 
metically- sealed, rechargeable silver - 
cadmium storage battery not much 
bigger than a button on your overcoat. 
It has a flat voltage discharge charac- 
teristic, low internal resistance and the 

ability to hold up for thousands of 
charge /discharge cycles. The battery 
should excite the imagination of de- 
signers of all kinds of miniature and 
cordless electronic gear from pocket 
transceivers to portable TV sets. Yard - 
ney Electric Corp., New York 13. -® - 
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Ham Shack 

Continued from page 99 

Grandfather Ticket ... Occasionally 
you hear mention of an Amateur Extra 
Class license. The word extra implies 
that the ticket carries operating privi- 
leges beyond those of the General Class, 
but that is not true. This class was set 
up some years ago primarily to honor 
pre -World War I hams and is issued to 
them without examination if they can 
prove they held amateur licenses dur- 
ing or prior to April 1917. 

Younger hams who have been Gen- 
erals for at least two years can obtain 
the Extra Class document by taking a 
special FCC examination. This includes 
a code test at 20 words a minute and a 
written test on advanced radio theory. 

Portable vs Mobile ... Many hams 
seem not to make a distinction between 
these two types of operation. If you 
merely transport your equipment from 
your home to a summer camp, bunga- 
low, ranch, etc., without hooking it up 
in the car, the temporary new installa- 
tion is portable. In identifying yourself 
on the air you say, "This is W2DUX 
portable 3," on phone or, "W2DUX /3," 
on CW, the last number to show the call 
area of the temporary location. If you 
hook up the rig in the car and use it 
along the way it becomes mobile and 
you add that word to your call. 

Incidentally, mobile means not only 
an automobile, but takes in anything 
that moves, including human beings and 
animals. There are many mobiles in 
boats and private planes, some on mo- 
torcycles and bicycles, and even a few 
on horseback. 

Add An S -Meter 
Continued from page 75 

where in this issue, the S -M will give 
you the equipment necessary for keep- 
ing your CB receiver tuned to peak 
performance. Consult your manual for 
the manufacturer's recommended align- 
ment procedure. 

Dial Calibration. To adjust your 
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tuning dial, set it to the frequency of 
the CB Signal Generator. Now adjust 
receiver oscillator trimmer and /or coil 
slug for maximum S reading. The dial 
will now be in exact calibration. By 
inserting your transmit crystals in 
the Generator you can check the cali- 
bration across the dial. 

IF Alignment. When the dial is ac- 
curately calibrated you can then use the 
received signal for IF alignment. Set the 
S -M sensitivity control to maximum and 
move the generator away from the 
transceiver until the S-M reads between 
S -3 and S -7. If you do not have a CBSG 
use a received signal of known accu- 
racy. Starting with the last IF trans- 
former, the one feeding the detector, 
peak the IF's for maximum S reading. 
Next, tune in a signal in the center of 
the band (channels 9 -12) and peak the 
RF coils for maximum S reading. 

Antenna Tuning. Another good use 
for the S -M is in assisting the tuning of 
another station's antenna, particularly 
beams. 

Theory. Meter movement Ml is con- 
nected as the indicator of a four -arm 
(Wheatstone) bridge. One arm of the 
bridge is V1. To balance the bridge for 
a no- signal condition, Vl's bias is set 
with R5 so that Vl's DC resistance is in 
the same ratio to RI as R4 is to R2. When 
a received signal develops negative 
AVC voltage, Vl's DC resistance in- 
creases, thus unbalancing the bridge 
and causing current to flow through the 
meter. The very high input impedance 
of V1 eliminates any possibility of load- 
ing down the AVC Line. -1- 

Servicing Made Easy 

Continued from page 73 

check good, turn on the transceiver and 
feed the audio signal to the input grid 
(Y) of Vl. If the output stage is oper- 
ating properly, a clean signal will be 
heard in the speaker. If the tone is dis- 
torted, disconnect the Y end of Cl and 
check for leakage. The best way to do 
this is to connect the leads of your VOM 
between the free end of Cl and ground. 
With the set on, the presence of positive 
voltage at Cl indicates leakage and that 
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replacement is in order. A positive volt- 
age at Y (with Cl still disconnected) 
may indicate a gassy V1. Check this by 
replacing Vl with a good tube. 

Next, move the AF signal lead to the 
plate of V2 (W) . If the tone is not heard, 
coupling capacitor Cl probably is open. 
Trace the signal back to the grid of V2 
and other audio amplifiers which may 
precede V2. Failure of the tone to be 
heard from any grid indicates the defec- 
tive stage. The audio section can be 
checked right back to the volume con- 
trol and detector. Resistance and volt- 
age measurements will pin -point the 
defective component. 

No Reception; Modulation Okay. 
Since the modulation check indicated 
the audio section is working, the trouble 
must be before the audio amplifier. 

Set your RF generator to provide a 
modulated RF signal at the IF fré- 
quency indicated in the transceiver 
manual. Connect the generator's RF 
ground lead to the transceiver chassis 
and the RF hot lead in series with a .001 
mf, high- voltage (500 or above) disc ca- 
pacitor to the grid (X) of the last IF 
amplifier tube (Fig. 4) . With the gen- 
erator's RF output control and the 
transceiver's volume control both set to 
maximum, a loud tone in the speaker 
indicates proper operation of the IF 
stage. If your transceiver has two IF 
stages perform the same test on the first 
IF amplifier, but reduce the RF input 
signal to prevent overloading the stage. 
The IF section can be checked as far 
back as the grid (Y) of the mixer tube 
by the same technique. 

To test the mixer, connect the genera- 
tor's RF lead to Y through a 5 mmf ca- 
pacitor. 

If the tone is heard, even though re- 
duced in volume, it means that the IF 
strip is okay. 

Next month we'll continue with this 
series, tackling the receiver oscillator 
section. -4_ 

The Listener 

Continued from page 92 

flaws. Besides being indefinite about the 
date, Mr. Pee describes the satellite's 
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signal as a bleep -bleep, and Russia has 
not used that type of transmission since 
the first Sputniks. The signals from the 
Vostoks and the experimental space- 
ships immediately preceding them re- 
sembled a click with periods of a super- 
imposed tone (A2) lasting much longer 
than a single bleep. The Soviets also use 
separate channels for voice (or code) 
transmissions and when not in use, 
there is no signal at all. 

Language Problem ... The great bar- 
rier for DXers who sample foreign 
utility stations is language. Many for- 
eign broadcasters have English pro- 
grams but marine stations, police, etc., 
invariably communicate in their own 
tongue. These stations can be reported 
and verified but their actual operations 
remain a mystery for many because of 
the language problem. 

One channel which overcomes this 
difficulty is the 2752 kc ship -to -ship fre- 
quency for the Gulf of Mexico, the 
Caribbean and Western South America. 
Vessels are of Central American or 
West Indian registry and all use Eng- 
lish. This is the place to listen for inside 
news on hurricanes and other disasters, 
pro- and anti -Castro doings and other 
off -trail stories. Such ships as the Ma- 
linda, Nespas and KirkDeal were the 
first news sources for the Belize hurri- 
cane disaster late last year (the British 
Honduras Broadcasting System, 830 and 
3300 kc, was destroyed) . 

Power here averages 75 watts or less 
but on what is normally a clear channel 
reception is fair throughout North 
America. Then 2752 kc has its share of 
DX, too. Stake Bay Radio on Cayman 
Brae, 175 miles west of Jamaica, is a 
real catch because the Caymans are 
without a broadcast station and the 
aeradio at Grand Cayman is seldom 
heard at a distance. Best time to try for 
Stake Bay (or any other transmitter on 
this channel) is shortly after sunset. 

Stake Bay is operated by R. B. Kirk - 
connell & Bro., with C. G. Kirkconnell 
as officer -in- charge. Unlike many opera- 
tors on this frequency, he verifies 
readily. This same firm also operates 
small motor vessels bearing names be- 
ginning with Kirk. 
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Time 

Conversion 
THE fact that most international 
1 broadcasting stations and certain 

other communications media use 
Greenwich Mean Time (GMT) gives 
them a common time reference and 
helps keep things running smoothly on 
the airwaves. But it's not particularly 
helpful to some Short -Wave Listener 
out in the boondocks (or on Park 
Avenue) who merely wants to know 
the time by his clock when a certain 
program from Berlin or Melbourne or 
Peking comes on the air. Too often the 
SWLer depends on finger -counting or 
tries to figure out in his head what time 
it is in Greenwich, England, when his 
own clock reads -say, 7 o'clock in the 
evening. The handy chart we present 
here will make such calculations easy 
for DXers anywhere in the United 
States and the more populous parts of 
Canada. And it works either way - 
GMT -to -local time or vise versa. Just 
add an hour during Daylight Saving 
Time. -Ken Boord 6- 

EI TIME CONVERSION CHART 
GMT EST CST MST PST 
0000 1900 1800 1700 1600 

0100 2000 1900 1800 1700 

0200 2100 2000 1900 1800 

0300 2200 2100 2000 1900 

0400 2300 2200 2100 2000 
0500 0000 2300 2200 2100 
0600 0100 0000 2300 2200 
0700 0200 0100 0000 2300 
0800 0300 0200 0100 0000 
0900 0400 0300 0200 0100 
1000 0500 0400 0300 0200 
1100 0600 0500 0400 0300 
1200 0700 0600 0500 0400 
1300 0800 0700 0600 0500 
1400 0900 0800 0700 0600 
1500 1000 0900 0800 0700 
1600 1100 1000 0900 0800 
1700 1200 1100 1000 0900 
1800 1300 1200 1100 1000 
1900 1400 1300 1200 1100 

2000 1500 1400 1300 1200 
2100 1600 1500 1400 1300 

2200 1700 1600 1500 1400 

2300 1800 1700 1600 1500 
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are you standing still in electronics 

while this man advances? 

Find out why -and do something about it -if you have 
the ambition to want a career instead of just a job. 

LET'S LOOK AT THE FACTS. 
There's something wonderful 
about knowing how a circuit 
works or what a filter capacitor 
does. If you've ever fixed a TV 
set, built a radio or used a volt- 
meter, you've tasted the thrills 
of electronics. 
This excitement may have led you to a 
job in electronics. But the glamour fades 
if you are stuck in the same job year 
after year. You'll be bored with routine 
and unhappy about prospects for future 
earnings. You'll discover, as have many 
men, that simply working in electronics 
does not assure a good future. 
If electronics is the "field of opportun- 
ity," how is this possible? No question 
about it, electronics offers many oppor- 
tunities, but only to qualified men. In any 
career field, it is how much you know 
that counts. This is particularly true in 
the fast moving field of electronics. The 
man without thorough technical educa- 
tion doesn't advance. Even men with 
intensive military technical training find 
their careers can be limited in civilian 
electronics. 
ADVANCED TECHNICAL KNOWL- 
EDGE IS THE KEY to success in 
electronics. If you have a practieal 
knowledge of current engineering devel- 
opments, if you understand "why" as 
well as "how," you have what employers 
want and pay for. With such qualifica- 
tions, you can expect to move ahead. 
CREI OFFERS YOU, for study at home, 
a complete program in electronic engi- 
neering technology designed to prepare 
you for a rewarding, well -paying career 
in electronics. CREI equips you with a 
practical working knowledge of ad- 
vanced and up- to-date electronic devel- 
opments that will put you on the level 
of specialization where men are most in 
demand. 
CREI MEN LIKE MEARLE MARTIN, 
JR. hold positions as associate engineers, 
engineering aides, field engineers, project 
engineers and technical representatives. 
WHEN YOU ENROLL IN A CREI 
HOME STUDY PROGRAM, you study 
courses to which a number of today's 
leading engineers and scientists have 
made substantial contributions. You 
are guided and assisted by CREI's staff 
of experienced instructors. You study 
texts that are specifically prepared for 
home study use. 
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Through CREI, you have a choice of 
programs covering every field of elec- 
tronics: 

RADAR COMPUTERSSERVOMECH- 
ANISMS INSTRUMENTATION 
AERONAUTICAL AND NAVIGA- 
TIONAL COMMUNICATIONS 
TELEVISION AUTOMATION AND 
INDUSTRIAL ENGINEERING TECH- 
NOLOGY NUCLEAR ENGINEERING 
TECHNOLOGY 

Programs are available for men, such as 
engineers, who already have extensive 
technical knowledge, as well as for men 
with limited technical training or 
experience. 

THE HIGH CALIBRE OFA CREI HOME 
STUDY EDUCATION is attested to by 
America's biggest corporations, where 
CREI students and alumni attain 
positions ranging from engineering 
technicians to engineers to top officials. 
Such companies are National Broad- 
casting Company, Pan American Air 
ways, Federal Electric Corporation, The 
Martin Company, Northwest Tele- 
phone Company, Mackay Radio, Florida 
Power and Light and many others. They 
not only recognize CREI Home Study 
educational qualifications but often pay 
all or part of CREI tuition for their 
employees. 

CREI graduate Mearle Martin, Jr. has 
progressed from Junior Technician to li- 
censed Senior Engineer. He is now Field 
Support Manager, Marketing Division 
of Tektronix, Inc., Portland, Oregon. 

CREI HOME STUDY PROGRAMS are 
the product of 35 years of experience; 
Each program has been developed with 
the same painstaking skill and care that 
CREI put into its electronics courses 
for the Army Signal Corps, its special 
radio technician courses for the Navy, 
and its group training programs for lead- 
ing aviation and electronics companies. 
For those who can attend classes in per- 
son, CREI maintains a Residence School 
in Washington, D. C. 

YOU CAN QUALIFY for a CREI Pro- 
gram, if you have basic knowledge of 
radio or electronics and are a high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58 -page book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Use coupon below, or write to: 
The Capitol Radio Engineering Insti- 
tute, Dept. 1705 -K, 3224 Sixteenth St., 
N. W., Washington 10, D. C. 

Mail coupon today for FREE 58 -page book 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
Founded 1927 

Dept. 17054, 3224 Sixteenth St., N.W., Washington 10, D.C. 
Please send me details of CREI Home Study Programs and Free 
Book, "Your Future in Electronics and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 
CHECK 0 Electronic Engineering Technology Nuclear Engineering Technology 
FIELD OF Servo and Computer Engineering Automation and Industrial Elec- 
GREATEST Technology tronic Engineering Technology 
INTEREST. Aero and Navigational Engineering Technology 

Name - -- - 
Address 

City - ---- __--- ------ Zone State 
Employed by 

Type of present work 

Education: Years High School .___ Other 

Electronics Experience 

Check: Home Study Residence School G.I. Bill #23 

Age 
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Put your money in quality parts ... get 

1 

THE MOST ADVANCED 
STEREO TUNER KIT AVAILABLE 

New 9- transistor 
CITIZENS BAND 
WALKIE - TALKIE 
Superheterodyne re- 

ceiver- crystal-controlled transmitter; 
built -in squelch and noise -limiter: port- 
able- battery powered: 1 -3 mile operating 
range: easy circuit board assembly. 2 lbs. 
Kit GW -21 $44.95 each, $84.95 a pair 

New miniature HI -FI SPEAKER SYSTEM 
-AS-81 Series -65. 14;500 cps response 
from 6' woofer and 3- tweeter in factory 
assembled cabinet lust 105' W x 6%- H a 

65' D. Available wal., mahog. or unfin. 
from $17.50 
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Here's the kit tuner you've asked for, the 
Heathkit AJ-4I! AM, FM or Stereo FM 
Multiplex. Self- contained with Multiplex 
Adaptor built -in! New FM squelch circuit 
hushes between -station noise. Stereo In- 
dictor light shows when FM station is 

broadcasting stereo. Separate tuning meters 
for AM & FM. Broad -band circuitry. 
Cathode follower outputs. Preassembled 
tuner, prealigned coils, circuit boards. 
Kit AJ-41, no money down, St 1 mo...$119.95 
Assembled AJW -41, $18 mo $199.% 

Heathkit - always first with the finest, guarantees success with any of these new kits 

The World at your Fingertips -only $24.95 
-Covers 140 kc to 18 me in 4 bands to re- 

ceive aircraft, broadcast, amateur, police, 
and foreign stations. Regen. circuit: trans- 
former isolated. 
Kit GR-81, no money down, $5 mo. $24.95 

Step saving WIRELESS INTERCOM -No 
more connecting wires between stations, 
just plug in nearest outlet; works with units 
on same power line. All transistor circuit: 
built -in AC power supply. "All- master" 
system, any station may originate a call. 
Standby squelch circuit. Overload diode. 
Indicator lights. Beige color. 
Kit GD -51 -2 (pair) no money down, 

$5 mo $45.90 

Powerful SSB mobile AMATEUR 
TRANSMITTER and RECEIVER -Com- 
plete SSB facilitiesI 90 watts, 80 through 
10. Loaded with extras for top performance 
-easy assembly -convenient operation! 
Kit HX -20 ... $199.95; HR -20 ... 5134.50 
GH -12 Mike Illustrated $8.95 

ELECTRONIC TACHOMETER for In- 

boards, outboards or cars- Transistor 
circuit; dual range, 04000 d 0.8000 rpm, 
switch -selected; usable with coil- distribu. 
tor or magneto systems; price to be an- 
nounced. 
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better performance, more satisfaction with, 

HFATHKI'T" 
by .I>a+atn:aseT. 

TWO NEW HEATHKIT 
TUBE TESTERS AND MODERN 

TUBE DATA SUBSCRIPTION SERVICE 

TUBE CHECKER IT -21: Suc- 
cessor to famous Heathkit TC -3. Tests all 
tube types including new compactron, nu- 
vistor, novar and 10-pin types! Built -in roll 
chart. Individual tube element switches. Tests 
for quality, shorts, leakage, open elements 
and continuity. $44.95 

MUTUAL CONDUCTANCE TUBE TESTER TT -1A: 
Deluxe tube testing facilities! Includes adapter in lid for 
testing new compactron, nuvistor, novar and 10-pin tube 
types. Indicates Gm to 24,000 microhoms. Constant cur- 
rent heater supplies. Ultra -sensitive grid current test. Di- 
rect reading ohmmeter leakage test. Built -in calibration 
circuit & roll chart. Professional quality throughout. 

$149.95 

ADAPTER KIT TTA -1 -1: Converts earlier model TT -I to 
TT -IA. Consists of new cabinet lid, sockets and selector 
switches and necessary tube test data. $14.95 

NEW TUBE SUBSCRIPTION DATA SERVICE: Up- 
to -date supplements on all new tube types will be auto- 
matically mailed quarterly to all subscribers. New roll 
chart mailed annually. A valuable service to past and pre- 
sent Heathkit tube checker owners! State your tube checker 
model upon ordering. 
TC -3 series $1.50 per year, TT -1 series $2.50 per year. 

WORLD'S BIGGEST 

KIT CATALOG -FREE 

Use the coupon opposite to send 
for your tree copy of the new 1962 
Heathkit catalog. It's the world's 
biggest catalog devoted to elec- 
tronic kits. 100 pages, over 250 
different kits, with complete de- 
scriptions, schematics, big 
photographs, and full specifica- 
tions. Send for yours nowt 

May, 1962 

HEATH COMPANY 
Benton Harbor 39, Michigan 

Mes, send me my free 1962 Heathen cetelop 

NAME 

ADDRESS 

CITY 2ONE_STAT< 

Order direct by mall or see your Heathkit dealer. 
Ship. D Parcel Post D Erpress O C.O.D. D Best Way 
Ordadna Insbu<Ilsn.: rill out IM *der blank. Indu.., cn.,p. for parcel post 
according lo weight. shown. Espnes wan ahiopd dean, <Mn.s toll... All 

ades F. O. S. Benton N.vbor. Mich. A 2Fft d.ponii Is mgUUed co all C.O.D. 
ern. Pon*. .ubi «t to [Hang. without non.. Dater and upon prima .uohur 

alahb. 

ITEM MODEL NO. MICE 
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FEEDBACK 
Continued from page 6 

served more attention was excellent. 
I'm an ARM and I'd like to see more 
about this hobby. 

David G. Lee 
San Francisco, Calif. 

As far as ARM's are concerned, I 
found Mr. Duignan's letter very inter- 
esting. I think it is a special challenge 
to pick up radio amateurs in foreign 
countries. 

Bruce P. Tio 
Southport, Conn. 

Yes, I'm for the ARM's. I've had 
good luck as an ARM recently, picking 
up KC4, KR6, KG6 and KH6 transmis- 
sions. 

Roger W. Byrd 
San Francisco, Calif. 

EI was overwhelmed by the response 
to Reader Duignan's letter. We're con- 
vinced we should do an article on the 
subject. It will appear in a future EI. 

Tape Tricks 

Why not publish an article on build- 
ing a small, portable tape recorder? 

Mark Davis 
Levittown, N. Y. 

Unfortunately, Mark, the first piece 
of equipment you need to build a tape 
recorder is a precision lathe. The sec- 
ond requirement is considerable knowl- 
edge of and interest in metal machining. 
The large amount of mechanical (vs 
electronic) work required puts such a 
project outside the interests of most of 
our readers. 

Not So Tony 
I read in your November '61 issue 

about building a Tone Call /Squelch 
unit for CB. It happens that I have here 
some commercially -made tone call - 
squelches I paid almost $50 for and they 
DO NOT work. Perhaps I have the 
wrong serviceman or something. 

Clyde Stevens, 17W5764 
Grand Island, Neb. 

Not the wrong serviceman, Clyde. 
Just the wrong tone call -squelch. You 
should try El's unit. It WORKS. 
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Tech Editor's Test Bench 

Continued from page 85 

easy, particularly if you have Greenlee 
punches. However, there are some 
jobs even punches won't handle. When 
the cutout must be large (as for a 
subchassis assembly) or must have 
squared -off corners, it's still difficult to 
do a neat job. Difficult, that is, unless 
you happen to own an Adel nibbler. 

This nibbler is one of those rare tools 
that does exactly what you hope it will. 
It takes a nice square bite out of any 
aluminum chassis up to 16 gauge and 
steel up to 18 gauge. Transformer 
mounting holes, for example, can be 
made by drilling a 16" pilot hole. Then, 
with a squeeze per bite, you nibble 
away. As a bonus, the nibbler turns out 
to be ideal for shaping perforated 
boards, too. 

Solder, Sweat and Tears ... At one 
time almost all electronic parts were co- 
axial -that is, their two leads came out 
of the center of their opposite ends. The 
exceptions were components that nor- 
mally mounted above -chassis, such as 
can filter capacitors, tubes, etc. Now, in 
the days of printed circuits, almost all 
components find themselves in an 
above- chassis position. 

What has this to do with soldering? 
If you have occasion to remove a defec- 
tive printed circuit board tube socket, 
you'll find yourself with an interesting 
problem. In order to get the socket off 
the board you'll have to unsolder all 
nine pins (and perhaps the center 
shield) simultaneously. An insoluble 
problem? Not if you have an Ungar 
pencil iron and a set of their screw -in 
desoldering tips. These special tips are 
a dream for printed board work and can 
solve once unsolderable problems. 

Another interesting solder tool (I 
don't want to call it an iron) is made by 
the Oryx Company of England. They 
call them soldering tweezers. Although 
these tweezers are specialized, if minia- 
ture work is your meat you might take 
a look at them. The pair I have operates 
from the 6 -volt winding of a filament 
transformer and develops considerable 
heat at the joint. 
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LAFAYETTE is America's Citizens Band Headquarters 

1 

On the 
Farm 

Construction 
Work 

LAFAYETTE 
-TRANSISTOR PORTABLE 

CITIZENS BAND 

NO LICENSES, 

TESTS OIR 

AGE LIMITS 

39.95 
for 78.88 

" WALKIE TALK1!.?O MONEY DOWN 

PORTABLE - 
POCKET SIZE 

Only 
63 /8x31,4x1 5/8" 

Completely Wired -Ready to Operate Fully Transistorized- 
9 transistors plus 1 Diode Uses Inexpensive Penlight Batteries 

No License, Tests or Age Limits Comes with Leather 
Carrying Case, Earphone, Antenna, Batteries and Crystals 
As simple and easy to use as the telephone -and twice as handy. 
Receives and transmits up to 1.5 miles under average conditions. 
Weighs only 18 -oz. and slips into your packet. Push -tc -talk 
button operates built -in speaker as sensitive microphone. 

NEW LAFAYETTE HE -20B 
Citizens Band TRANSCEIVER 

Now With 8 Crystal Controlled Channels 
Pi- Network for Greater Power Output Calibrated 

"S" Meter Series Gate Noise Limiter Tuneable 
Superhet Receiver over all 23 Channels 8 Crystal - 
Controlled Transmit Positions 8 Crystal- Controlled 
Receive Positions Dependable Push- To-Talk Ceramic 
Microphone & Relay Illuminated Dial Built -in 
12 -Volt Power Supply Complete with Matched 
Crystals for Channel 9 

0 50 

NO MONEY 
DOWN 

i 

NEW LAFAYETTE HE -15B Citizens Band TRANSCEIVER 

NO MONEY 
DOWN 

Completely Wired-Not A Kit Now with 8 Crystal Coetrolled 
Transmitting Positions Tuneable Receiver Over Full 23 Channels 

High Output Ceramic Microphone Complete with Transmitting 
Crystal for Channel 9 

A compact, precision transmitter and receiver covering up to a 20 
mile or more radius, depending upon conditions. The HE -15B features 
an effective full -wave variable noise limiter, planetary vernier 
tuning. RF and, microphone jack on front panel, 12 tube performance 
from 4 dual -function tubes, 2 single- function tunes, 2 rectifiers. 
HE -19 Telescoping Whip Antenna Net 3.95 
HE -16W Power Supply for 12 Volts Ne 10.95 
NE -18W Power Supply for 6 Volts Ne*. 10.95 

LAFAYETTE ALL -IN -ONE 

CITIZENS BAND MOBILE ANTENNA 
The Scoop Buy for HE -800WX 

Citizens Band Mobiles 

Chrome Swivel Base Stainless 
Steel Spring 1021/2" Stainless Steel 
Whip for Optimum 11 -Meter Performance 
Chrome swivel ball mount base de- 
signed for mounting on any surface. 
Stainless steel spring holds rod in 
properly adjusted position and prevents 
rod damage from shocks and blows. 
Stainless steel whip for maximum re- 
siliency and strength. 

CTAF'AYE 'IL' 'TM . RAD X O 
SEND FOR LAFAYETTE'S F 

NEW 1962 CATALOG 

Catalog 620 
349 Giant 
SW Pages 

OTHER LOCATIONS - MIN - - ml - - - 
JAMAICA. N. Y. 

LAFAYETTE RADIO, DEPT. EIE -2 
P.O. BOX 10, 
SYOSSET, L. I., N. Y. 

165 -08 Liberty Avenue 
NEW YORK, N. Y. 
100 6th Avenue 

BRONX, N. Y. 
542 E. Fordham Rd. 

BOSTON, MASS. 
110 Federal Street 

NEWARK, N. J. 
24 Central Avenue 
PLAINFIELD, N. J. 
139 W. 2nd Street 

PARAMUS, N. J. 
182 Route 17 

Send FREE 1962 Catalog 620 featuring 
the full line of Lafayette C.B. Equipment 

S Enclosed for Stock No. 

Name 

Address 

City 

1 

Zcne-State 
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ATTENTION 
ALL BUILDERS, 
EXPERIMENTERS 

& CITIZENS 
BAND 

ENTHUSIASTS 
Don't miss the Citizens Band Signal 
Generator construction project in this 
issue. 

Build this exciting project for only 
$7.78.All parts available under stock 
number SP -254 from . . 

LAFAYETTE RADIO 
Mail Order & Sales Center 

111 Jericho Turnpike 

Syosset, L. I., New York 

Over 15 Years 

Selling Electron Tubes 

Direct to You .. . 

At Low, Low Prices! 

RAD-TEL'S 

BRAND NEW TUBES 

UP TO 75% OFF 
One Year Guarantee - Fast One Day Service 

FRE 
VTrouble Shooting Guide! 
Tube and parts circular! 

E Send today!! 

Over 500 types in stock at all times. 

Not affiliated with any other mail order tube company. 

RADTEL TUBE CO. 
DEPT. El-562 55 CHAMBERS STREET. NEWARK 5. N. 1. 

America's Super Secret Satellite 

Continued from page 88 

whether a satellite is carrying a nuclear 
bomb and whether the bomb is armed. 

The detection system for an A- or 
H -bomb would involve the inter -rela- 
tion of mass and weight and their resist - 
ance to change in motion. The heavier a 
body is, the more it resists change. The 
Saint, moving beside another satellite, 
would simply fire jets of gas against its 
neighbor. From the reaction of the sec- 
ond body, it could determine whether a 
weapon was aboard. 

In the basic orbital tests the Saint 
components were mounted in the Agena 
satellite vehicle. The early shots were 
in the Discoverer series from Point 
Arguello, Calif., using Thor boosters. 
(The Agena vehicle, carrying different 
equipment, also was used as a test bed 
for the Midas satellite shots.) 

The outside physical shape of the fmal 
Saint (pictured in our lead illustration) 
probably will be roughly the same as the 
Agena B vehicle, a new and larger ver- 
sion of the first Agena. Advanced test 
shots are likely to use a combination of 
the Agena B and the Atlas D booster. 
The Atlas D may give way to the power- 
ful Titan II rocket for final rendezvous 
tests. 1- 

Hi -Fi Record Guide 

Continued from page 99 

He deserves credit for much of the good 
taste and musicianship displayed. 

Another view of the movies appears in 
50 Years of Movie Music from Flickers 
to Wide Screen, produced by Robert 
Franklin and directed by Jack Shaind- 
lin. The cumbersome title is no mis- 
nomer. From the tinny piano accom- 
paniments of the flickers of yore, with 
their characteristic music for the chase, 
slapstick and newsreels, through theme 
songs like Charmaine to the integrated 
score for The Man with the Golden Arm 
-this is the history of movie music, 
imaginatively set forth in the stereo 
sound of today. 

When Lester Young died three years 
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TRAIN WITH THE LEADER 

FOR YOUR FCC LICENSE 
Prepare for your First Class FCC License through 
NRI's special and up -to -date FCC home -study 
course. Qualify for better paying jobs and growing 
opportunities open to you with your FCC "Ticket." 
Train with NRI -oldest and 
largest school of its kind. MAIL NOW 

National Radio Institute 
Washington 16, D.C. BBC 

Send me information on NRI's special 
FCC License training. (No representative 
will call. PLEASE PRINT) 

Name Age 

Address 

City Zone . _ _State 

Accredited Member Notional Home Study Council 

J 

ago, a giant passed from the jazz scene. 
Fortunately, he was recorded exten- 
sively and from his many discs eight of 
his big numbers have now been put on 
one record and released as The Essen- 
tial Lester Young. Undoubtedly, this is 
the most effective introduction to the 
work of the great tenor saxophonist. 
The 12- minute version of Lester Leaps 
In is alone a textbook of his individual 
style. 

If the Twist is still with us when these 
lines are published, then Doin' the 
Twist, with Louis Prima, Sam Butera 
and the Witnesses, will surely be pound- 
ing along. A lot of energy has been 
expended in these sacroiliac- menacing 
performances of Marie, Route 66, Tag 
That Twistin' Dolly, some other num- 
bers and, of all things, Glow Worm. 

For those moments when the sap runs 
high, 28 songs have been taken from the 
four notorious Dalliance discs (in which 
Ed McCurdy sings pungent songs of 
Elizabethan England) and issued in a 
two -record album yclept The Best of 
Dalliance. The warning is on the al- 
bum cover: For Mature Libidos Only! 

Another economic enticement is the 
complete Nutcracker Ballet on two 
discs offered as Demonstration Records. 
Maurice Abravanel leads the Utah 
Symphony Orchestra in a flowing ren- 
dition of Tchaikovsky's charming music 
and the recording permits every tri- 
angle tinkle and cymbal crash to be 
heard distinctly. 

Not at all sure that every listener 
knows what every instrument in the 
orchestra sounds like, or should sound 
like, Capitol has issued a two-record 

May, 1962 

album titled Instruments of the Or- 
chestra. Spoken commentary is by 
Yehudi Menuhin, and he and other top- 
notch musicians, solo and in ensemble, 
demonstrate the capabilities of the vari- 
ous instruments. 

The narration is well written and ex- 
pressively spoken and the musical ex- 
amples are well chosen and beautifully 
played. Despite the educational nature 
of these recordings, there isn't a dull 
moment in them. They are a must for 
the serious listener, and particularly for 
children. Audiophiles should find them 
especially useful as a reference in de- 
termining the fidelity of other record - 
ings-or of their own hi -fi systems. A 
56 -page book, written by John Hosier 
and published by the Music Department 
of the Oxford University Press, ac- 
companies the records. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions just below: 

Offenbach: Gaite Parisienne 
Solt!, Royal Opera House Orch. London CM -9285 $4.98 

CS -6216 5.98 
Poulenc: Concerto for Organ, Strings and Timpani 

Munch, Boston Sym. Orch. RCA Victor LM -2567 4.98 
LSC -2567 5.98 

Falla: The Three -Cornered Hat 
Ansermet, Suisse Romande Orch. London CM -9292 4.98 

CS -6224 5.98 
The Electro -Sonic Orchestra Coral CRL -57381 3.98 

CRL -757381 4.98 
Never on Sunday The Chordettes Cadence CLP -3056 3.98 

CLP -25056 4.98 
50 Years of Movie Music Decca DL -9079 4.98 

DL -79079 5.98 
The Essential Lester Young Verve V -8398 

(monaural) 
4.98 

Doin' the Twist Louis Prima Dot DLP -3410 3.98 
DLP -25410 4.98 

The Best of Dalliance Ed McCurdy Elektra EKL -213 
(monaural -2 discs) 

4.98 

Tchaikovsky: The Nutcracker 
Abravanel, Utah Sym. Orch. Vanguard SRV -123/4 3.96 

SRV -123/4 -SD 5.96 
(2 discs) 

Instruments of the Orchestra Capitol HBZ -21002 
(monaural -2 discs) 

9.96 
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Good Reading 

Continued from page 84 

meant to be taken together as a com- 
plete course in basic radio. The separate 
volumes present the fundamentals of 
DC electricity, AC electricity, electron 
tube circuits, AM and FM receivers, 
transistors and transmitters. The entire 
presentation has been well thought out 
and virtually everything worth under- 
standing -for the beginner -is thor- 
oughly covered. But this reviewer, for 
one, has some doubts about the pic- 
tured -text presentation. The illustrative 
technique is a little too reminiscent of 
the Army classroom. Those who have 
sat through Army training courses need 
no further explanation. 

INDUSTRIAL ELECTRONICS 
MADE EASY. By Tom Jaski. Gems- 

back Library, New York. 288 pages. 
$3.95 

This book seems to be aimed pri- 
marily at the student who is thinking 
of making a career in industrial elec- 

Special 

Gem I.r:_- 

tronics. And it is a good, readable guide 
to a complicated field. While it's just not 
feasible in a book of this kind to cover 
computers, data recorders and the like 
in any real detail, there is enough infor- 
mation on them -and on the overall 
subjects of control systems and servo 
techniques -to give a student an initial 
feel of the subjects. In addition, the au- 
thor points out ways in which techni- 
cians and servicemen may be able to 
apply their current knowledge and 
skills to free -lance servicing of indus- 
trial equipment. For anyone considering 
a career in electronics or thinking of 
changing his current focus, this is a po- 
tentially useful volume. 

And make note of .. 
ELECTRONIC GAMES AND TOYS 

YOU CAN BUILD. By Len Buckwal- 
ter. Howard W. Sams, New York & In- 
dianapolis. 128 pages. $2.50 

DETECTOR AND RECTIFIER CIR- 
CUITS. By Thomas M. Adams. Howard 
W. Sams, New York & Indianapolis. 128 
pages. $2.95 --e- 

GETACQUAINTED OFFER t issues of 
t ELECTRONICS ILLUSTRATED 

for only 

ELECTRONICS 
ILLUSTRATED 

ELECTRON! 
ILLUSTRATED 
r£u Sp .rf Irqe unkni MIS Nn 

Ï«= ELECTRONICS 
ILLUSTRATED 

iwraiwrtl 

114 

Read the electronics hobby magazine that gives you 
authoritative feature and construction articles on: 

Citizens Band Radio Amateur Radio 
Short-Wave Listening Audio & Hi -Fi 
Electronics Theory Kit Building 

And many other exciting subjects I 

FVESI I want to take advantage of your special get - 
acquaihted 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. 
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New 

Fallout 

Checker 
fit THE USUAL radia- 

tion exposure me- 
ter is a film badge that 

can be used only once 
and requires photographic developing. 
But now scientists at the Naval Re- 
search Laboratory have invented a new 
type of dosimeter. It keeps a constant 
record of the radiation exposure of 
its wearer -whether from a luminous 
watch dial or A -bomb fallout. It can be 
used more than once and is easier to 
read than film. 

At the heart of the dosimeter is a 
glass or glass- and -metal tube contain- 
ing a white powder (a type of calcium 
fluoride) coated on a metal holder. The 
powder traps electrons emitted by 

atomic radiation. Later, current is ap- 
plied to the holder and the resulting 
heat boils out the electrons which, when 
returning to the trapping material, give 
off light. A photomultiplier tube meas- 
ures the light and produces a radiation 
reading. The term given to the process 
is thermoluminescence. Pictured above 
is a miniature version of the tube. -11- 

Heart of Navy's ekposure meter is a small tube 
(we show four models) containing white powder. 

most advanced 
11 meter 

two -way radio... 

General is in command with the new MC 5 
3.25 watts minimum output. New High Power Modulation systerr for unparalleled "Ta k- Power." New 

Zener Diode shunt noise-clamp and series gated limiter circuit for highest noise limiting ever achieved. 

Largest Power supply ever built for CB use. New ultra -low drift oscillators for unsurpassad stability. 
New Hi -level Tone -Signal. 15 watt construction. Net Price incliding microphone and crystal ... $199.95. 

90 day warranty. F.O.B. Burbank, California. FREE -Write for schematic and completa technical data. 

Under present rules part 19.32 the FCC does not provide for 'nose than five r5i watt input in tie Citizens Radio Service ,.26.965- 27.2::5 MC Band`. 

Mk& 

Your dealer or write: 

General Radiotelephone Company, DEPT. E5 
3501 Burbank Boulevard, Burbank, California 
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ELECTRONICS ILLUSTRATED 

Your advertisement can reach this mail -buying audience for only 504 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 

e FOR SALE 

SUPERSENSITIVE DIRECTIONAL micro- 
phone picks up a whisper at great dis- 

tances. Used by investigators to record 
faint sounds without being detected. 
Easily constructed for about $7.00. Step 
by step plans $1.95. Dee Company, Box 
7263 -C, Houston 8, Texas. 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .250 for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. EI, NYC 12, 

NY. 

CONVERT ANY television to sensitive, 
big screen oscilloscope. Only minor 

changes necessary. Plans $1.95. Relco, Box 
10563E, Houston 18, Texas. 

BUSINESS OPPORTUNITIES 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., Dept. 33, 715 
Ensor St., Baltimore 2, Md. 
HOMEWORK. TYPING. $20 -$70 Weekly. 

Details Free. Crystalco, 20 Southmoun- 
tain, Millburn EI -I, New Jersey. 

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. 

116 

e EDUCATION & INSTRUCTION 

BACCALAUREATE DEGREE Correspond- 
ence Course Directory: $2.00. College 

Research, North Highlands 4, Calif. 

HI-FI 

HI -FI & TEST Equipment; new & used at 
a discount. Send stamped envelope for 

free list. Audio Workshop, 732 Broadway, 
NYC. 

RECORDERS, HI -FI! Free Wholesale 
Catalogue. CARSTON, 125 -G East 88, 

NYC 28. 

e 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, 
1523Z Jericho Tpke., New Hyde Park, 
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. 
RENT STEREO Tapes -over 2500 different 
-all major labels - free catalog. 

Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 

RADIO & TV 

TV SHOP Billboards. Key circuit symbols, 
resistor, wiring codes, helpful time- 

saving hints. 10 2/3/4x6/i/4 wall- mounting 
billboards, assorted colors. $1.00. Millett, 
5208 Longton, Cleveland 24, Ohio. 

PLANS DISTANCE Crystal Set (SW rec- 
ord 5860 miles) -25y. 24 page Hand- 

book for same - 500. Catalog. 
Laboratories, 1131 -K Valota, Redwood 
City, California. 

DIAGRAMS FOR Repairing Radios $1.00, 
Television $2.00. Give make, model. 

Diagram Service, Box 672E1, Hartford I, 
Conn. 

DIAGRAMS -FOR T.V. $2., Radio $1. 
Hiett Diagrams, Box 816, Laredo, Tex. 

PERSONAL 

BORROW CASH By Mail -For any pur- 
pose. How much do you need? Repay 

24 monthly payments. Free loan applica- 
tion. American Loan Plan, Dept. El -3142, 
City National Bldg., Omaha 2, Nebraska. 

MISCELLANEOUS 

ELECTRONIC KITS assembled, wired and 
tested by Naczas Kit Service, Dept. I, 

18 Wolf Street, Manchester, New Hamp- 
shire "Where Quality Excels." 

"HOMEBREWING! BEERS, Wines." Com- 
plete instructions $1 (guaranteed). 

Crystalco 28 -BEI2, Millburn, New Jersey. 
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youth wants to DO 
IN WHAT we call the good old days our youngsters 

were supposed to be seen but not heard. Fortunately, 
things have changed until today our youth actually is 
encouraged to be inquiring and to experiment with home- 
made gadgets. Partly as a result, we now have tots of 
less than 10 who get ham licenses and scientists in their 
thirties who win Nobel Prizes. In these two photographs 
we show four young people who wanted to do something 
and did it. At left are researchers Lloyd Cross and Jerald 
Cook, both in their mid -twenties, who used an 85 -foot 
radio telescope at the University of Michigan to obtain 
the world's first 
definite tempera- 
ture reading of 
Saturn's surface. 

The scope-is in the background. The reading 
was 283 degrees below zero. At right are Bob 
Swaine, 14, and his 12- year -old brother Stan 
of Milton, Fla. Bob successfully built EI's 
rather complicated Electronic Computer 
(January '60 issue) as his entry in the West 
Florida Regional Science Fair. Brother Stan 
designed an electric hot dog cooker. -- 
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LARGE, SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

ICRO 

HuNoRE ER 

455 Tp 

Alt TUBES SENT POSTAGE PAID 
Please send 25c hondLng foo orders under 55 Send 25'4, 
depos t on C.O 0 orders' Send ooproo nave postage on 

Canodoon and fo.eign orders 

ICRO 

Each nd every tubs 

We mutual c REEance 
,andehïe test. 

our own laborato,y 
replacement 

for any punch. e i from us which fails tion efficiently 
under 

on any operating conditions. 
The advertised 

tubes 
merchandise. refunds are ma decíad e' ubes a dc 

Perfect factory new, but may 
used rubes each 024 5X4 

:11"854 
lA7CT 513 y 

;Ne 
IN 7:4 

í0;C7 tU qM sen 12ÁS 1f9ceC 
10507 SAS 

sailor 55%7 í240s íe4 
SAN 6904 í74T1 t9ie íL4 WIC? 6u7oT 244 wrs esNaor l2Aia 

í0$0r 6á00T ;507 í24U5 SSAyS 
6405 V7 5557 

í24V7 

25oQs 
MS 5407 

se: a fia 
í24Y6 

25904 

2525 

í71i .44007 5927 ;T; í34Y7 
174 MM5 Sor GUS 124X407 25 WNr 
174 ic SCS 

ÚW607 
124X7 25:6 124:7 

íYS SALA 
{COs 

11225044 
11 

1x4 ;4iN 
;Cp axe 12941 

ses 2Aa {ANS Ito w Si í2e47 
fists 2AFa 5404 í28[a 

5 31Ce 
$4076? ;CMS 7Aa ;XL í28M7 

i;:::: 
29Mí 

I4R5 ae2s 5CM7 711! 1290; 
ate. IT.- 

SCN7 ]A; í29R7 
atff SCSI 747 129Ya 4474 7/14 3C56 MV5C7 ;CV6 

lea 
íI13 

S 
ICeS 

114:: 
%Ú30T COQS 795 

ers ras 1211 

N07A sAV60T SRS 
75$ 

1207 5095 
ae27 a4Ya fí4 

les 17301 Safe 
40X7 ;A W; US 12517 SMfCT ;Ax Tes 

$ox; 

Vit: T 7 
!25 %T 

áÁw5 áá554r -t...4 i ici 125í/70r 3; 
54V 594; 

s % 7u 12507 s7 

5p eats 
517 7t7 12 6e 

ITS ;f1C 
507 7F7 í2W07 714 

4Ví0 feat Ife 12x4 5 N0 12:7 76 

So 

5101 
004 NF5 454 70f77 1447/1207 7j 
sVSCT Ns 15s6T 

707 tao? 7e 
N6;C 7x7 / %XFM ;fOT 

WRITE 774 

OiUr LI 6 SYECIÁL PURE COMPLETE 
711 1íO 

f 
OSE 7Úe E5 5T OF 

ELECTRON TUBE CO. Dept. EI-5, P. O. Boo 55 Park Sta., Paterson 3, N. J. 

May, 1962 117 

www.americanradiohistory.com

www.americanradiohistory.com


- THE 
KIT BUILDERS 

"They're an old, OLD reliable company." 

"Now wind the transformer. Primary is 2,100 
turns. Secondary is 8,455 turns ..." 

"Volume control? Well,' you just sort of move 
away from it." 

"You know, Martin, I never realized kit building 
could be so much fun!" 

118 Electronics Illustrated 
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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 School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of . 

TelerisionRadio -El ectron,cs. 
LOWER COST... Other schools make several courses 

out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less traiging than 
you get in our course at ONE 
LOW TUITION! - - - 

rUnr_rESSOrv 

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

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay -in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD 
HOME TRAINING, with newly added 
lessons and equipment, trains you in 
your spare time at home, for these un- 
limited opportunities, including many 
tech iical jobs leading to supervisory 
posi ions. 

VOL. LEARN BY BUILDING EQUIPMENT 
WIT-I KITS AND PARTS WE SEND YOU. 
Your National Schools course includes 
thorough Practical training -YOU LEARN 
BY DOING I We send you complete stand- 
ard equipment of professional quality for 
building various experimental and test 
unite. You advance step by step, perform 
more than 100 experiments, and 
you build a complete TV set 
fron the ground up that is yours 
to keepI A big, new TV picture) 
tube is included at no extra 
charge. 

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

GET THE BENEFIT OF OUR 
OVER 50 YEARS EXPERIENCE 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER 

NATIONAL Viz SCHOOLS 
We, d.Wide Training Sines 1905 

Write to Dept. 114Y 72 

4000 So. Figueroa Street 
Los Angeles 37, California 

E 

z 

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

RESIDENT TRAINING AT LOS ANGELB 
If you wish to take your training it 
our famous Resident School it Lcs 
Angeles -the oldest and largest school 
of its kind in the world -check special 
bolt in coupon. 

all information 
.Jy rraali . . You make 

your own dEcisÍOn .. . at 
huller. NO SALESMAN 

1N-LL CALL 

SENC =CR :REE FULLY - 
ILLUSTRATED BOOK AND 
ACTUAL LESION TODAY. 
Your .we copy of "Your 
Future in Electronics -Tele- 
vision -Rad o" will be mailed 
to you at once. No salesman 
will coil; tfier is to oaliga- 
tion. Cut out ccrd along 
dotted I nes. f II in names and I 
address, hen mail today. 

NO 
FOSEAGE 

NECESSARY 

FIRST CLASS 

Permit No. 3087 

Los Angeln, Calif. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED TIN THE UNITED ;s411. 

- POSTAGE WILL BE PAID BY - 
NATIONAL _!> SCHOOLS 

WORLO WIOt TRAINING SINCE ISCS 

4000 So. Figueroa Street 
Los Angeles 37, California 

Dept, ß4Y -42 
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ONLY AMERICAN BASIC SCIENCE CLUB OFFERS YOU A 

COMPLETE ELECTRON /CS ¿48 
that builds 6S electronic projects 

58.0 p /us 
a BASIC RADIO COURSE for on/y$1 

TROUBLE SHOOTING WITH THE SIGNAL TRACER 

A VALUABLE 
ELECTRONICS LAB 

Containing par be RCA, MALLORY, PYRAMID, 
GE, CENTRALAB, STACKPOLE, TRIM and oche, 
reliolle manufacturers. Retail value of ports 
olone is MORE THAN 25 DOLLARS 

A COMPLETE 
ELECTRONICS COURSE 

The manuals are expertly written, 
dearly illustrated . , . making it easy for 
you to build 65 projects in electronics, 
step -by -step. You gain a valuable eles 
tronics background that will enrich your 
life and help shape your future! Bask 
enough for beginners ...rewarding 
enough for experts. Nowhere else is n 

course of this scope available at thh. 
LOW PRICE! 

ENTHUSIASTIC MEMBERS WRITE: 

"basic principles unforgettably 
learned" , . . 

It is only after hating completed the expert 
meets in your kits that 1 can say I hate truly 
and unforgettably learned the basse principle; 
..t electronics. JOHN R. KANIA, i Berkeley 
Ave.. Yonkers 5, N. Y. 

"your kits are interesting and 
rewarding" .. . 

i am an electronics student ln the Air Fw,e 
and find your kits interesting and rewarding 
We have not covered anything In the schist.) 
Cloy[ sou have na ceveied in the kits JOHN 
G. DILL, Seester .its Force Base Bii,, 
Muss 

"tar ahead of friend taking 
another course" ... 
A friend of mine is taking a correspondence 
sourse in electronics, and I have learned more 
from your first two kits than he has in 
events lessons. RAY P. BILODEA U. 139 
Exchange St., Leominster, Mass, 

"the number of concepts presented 
is amazing" 
Your kits offer a range of experiments 
usually performed only In the better high 
school and college laboratories. The number 
of concepts presented, and the clarity and 
,:oncreteness of their development Is amazing 
H. M. HELM, Professor of l'hysis'. L:,,-t 
Carolina College, Greenville, N. C. 

Complete Lab and Course comes in 4 kits ... one a month 
KIT 1 - MAGNETISM AND ELECTRICITY 

Builds 26 Projects including: Subjects include: 
Electroscope Electro Magnet Magnetic Fields Electron 
Galvanometer AC Buzzer Theory Electric Charge Direct 

Demagnetizer Relay Solenoid Current Electro- Chemistry 
Coin Tosser Alternating Current Inductance 

Transformer Principles 
FREE with kit 1 - Surprise "Mystery Box" 

KIT 2 -- RESISTANCE, CAPACITANCE AND RECTIFICATION 

Builds 18 Projects including: 
Strobe Light Thermocouple 

Wheatstone Bridge Voltmeter 
AC Rectifier DC Power Supply 

Subjects include: 
Ohm's Law Power Formulas 
Rectification Resistance 

Neon Glow Tubes Capacitance 
Filter Circuits 

FREE with kit 2 - Electric Soldering Iron 

KIT 3 - AMPLIFIERS AND OSCILLATORS 

Builds 14 Projects including: Subjects include: 
Two Stage Amplifier Capa- Vacuum Amplifier Tubes Volt - 

citance Burglar Alarm Prox- age Amplification Oscillator 
imity Detector High Speed Strobe Circuits Frequency and Wave 
Light Ripple Tank Wave Gen- Length Sound Waves, Pitch and 
orator Code Practice Oscillator Resonance 

FREE with kit 3- "Steps to a Ham License" Manual 

KIT 4 - AUDIO AMPLIFICATION AND RADIO 

Builds 7 Projects Including: Subjects include: 
Microphone and Audio Amplifier Audio Amplifiers Amplitude 
Broadcast Radio Short Wave Modulation Radio Theory 

Radio Signal Tracer Trans- Regenerative Circuits Tuning 
mitter Circuits 

FREE with kit 4 - Radio -TV Service Manual 

ALL THE EQUIPMENT FOR ALL THE ABOVE - Only 9580 
SEND $200 WIIN 

ONLY ((RIPON 

PAY $345 FOR EACH KIT YOU RECEIVI 

ONLY (ONt A MONTH fOR 4 MONTHS( 

Your Satisfaction or Your Money Nock_AND You May Cancel at any time 
without obli9Otion. these "No Risk "assurances because we know you will be 

SURPRISED! AMAZED! DELIGHTED! 
i` - --.. AMERICAN BASIC SCIENCE CLUB, Inca 

Sui L. Crockett, San Antonio 6, Texas 
Stau sending me A.B.S. e 'Electronics Lab" Sn four kits, one each month. If not 
satisfied on inspection of ion kit I may return it for immediate refund. (I choose the 
plan checked) 
t I I enclose $2.00 and will pay $3.45 plus COD postage on arrival of each kit. I may 

cancel unshipped kits at any time. 
I I enclose $15.80, full payment, POSTAGE PAID, for all four kits. I may cancel ac 

any tima and get full refund on unshipped kits. 

NAME 

CITY I STATE 

MAIL THIS MONEY- s4VINI COUPON NOW 
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