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'repare Now For The Higher Rewards 
The Electronics Age Offers You 

sere is an immediate and grow - 
.g need for trained technicians 

Industrial -Military Electron- 
s, Radio -TV Servicing and 
immunications. Better than 
erage jobs with high pay, in- 

westing work, bright futures 
fait you in the fast growing - lustry of the 1960's. Join thou - 
nds of NRI graduates now 
nefiting from career oppor- 

-nities in this Electronic Age. 
'skiing Equipment Included 

NRI "learn -by- 
practice" training 
is the time -proved 
way to higher earn- 
ings and advance- 
ment. Except for 
FCC License 

irse, all NRI courses include -at 
extra cost -special training equip- 
lit to give shop and laboratory 
oerience in your own home. Makes 

AI training come to life in an easy - 
-grasp, interesting manner. Take 

e advice of job counselors, investi- 
:e Electronics if you are dissatisfied 

-h your present job or pay, or you 
nt to prepare for military service. 

West and Largest School 
r nearly 50 years NRI has featured 
.ctronics training at reasonable 
it because it is the oldest, largest 
ate -study school of its kind. Take 

first step to a new career now. 
dl postage -free card. "P.' eey 
Monet Radio Institute, 
uhington 16, D. C. 

Industrial ELECTRONICS 
The NRI course in Electronics - 
Principles, Practices, Mainte- 
nance prepares you for a career 
as an Electronic Technician in 
industry, business, government, 
the military. Computers, teleme- 
try, automation, missiles, rockets 
all employ the same basic Elec- 
tronic principles ... and that is 
what this NRI course stresses 
with illustrated lessons, special 
training equipment. 

Commercial FCC LICENSE 
You must have an FCC License 
if you want to operate or service 
transmitting equipment used in 
TV and Radio Broadcasting, 
aviation, marine, microwave, fac- 
simile or mobile communica- 
tions. Even a service Technician 
needs an FCC License today to 
work on C -Band Radio equip- 
ment. From Simple Circuits to 
Broadcast Operation, this new 
NRI course trains you quickly 
to take Government exams. 

TV -Radio COMMUNICATIONS 
In NRI's Communications course 
you get actual experience as NRI 
trains you for your choice of 
Communications fields. Commer- 
cial methods and techniques of 
Radio -TV Broadcasting; tele- 
type; facsimile; microwave; ra- 
dar; mobile and marine radio; 
navigation devices; multiplexing 
are some of the subjects covered. 
You work with special training 
equipment. 

Radio and TV SERVICING 
NRI's time -tested course in Serv- 
icing not only trains you to fix 
radios, TV sets, hi -fi, etc., but 
also shows you how to earn spare - 
time money starting soon after 
enrolling. Fast growth in num- 
ber of sets means money- making 
opportunities for you in your 
own spare -time or full -time busi- 
ness, or working for someone 
else. Special training equipment 
at no extra cost. Mail postcard. 
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COURIER 7 -M 
NOW! 

QUIETEST 
MOST POWERFUL 

MOBILE 
C.B. UNIT! 

HEAR IT TO BELIEVE IT! 
Write for Free Brochure $209.50 list, slightly higher west of Rockies. 

. @11. electronics communications, inc. 325 no. macquesten pkwy, mt. vernon, n. y. 
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Has shop in basement-gets 
"more and more work all along" 

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

thought it would be a good way to make money in my 

spare time. Now I am busy almost all my spare time and 

my day off -and have more and more repair work coming 
in all along. I have my shop in the basement of my home." 

-JOHN D. PETTIS, 

172 N. Fulton, Bradley, Illinois 

IF YOU'VE BEEN WANTING TO START 

"A LITTLE BUSINESS OF YOUR OWN" 

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

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

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

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

NO NEED TO RISE YOUR SAVINGS. Many businesses require a 

sizable investment. But here you can build up a following of 
customers first, then open a full -time shop if you wish to. 

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

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

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

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

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

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

Your Skill Always in Demand 
-"Set Up Shop" Anywhere 

People need their appliances fixed in 
good times or bad. Once word gets around 
that you are trained to service them, 
you'll have plenty of work. 

Your training costs less than 204 a day. 
And you need only the few basic tools you 
may already have - and an Appliance 

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

FREE BOOK 
and Sample Lesson 

Our 24 -page Free Book tells how you can 
'cash in" on America's "Electrical Appli- 
ance Boom" -the money our students are 
making, what they say about us. 

Free Sample Lesson shows how simple 
and clearly illustrated our instruction is- 
how it can quickly prepare you for a profit- 
able future in this big field. Mail coupon, 
letter. or postcard to National Radio Insti- 
tute, Dept, Kt :3. Washington 16, D.C. (No 
obligation - and no salesman will call on 
you.) 

EARN WHILE YOU LEARN 

with this 

cl) 

APPLIANCE 

TESTER 
- Yours 

at No Extra 
Charge 

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

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

D.ys. 5C3, WM.Aia Ems SA, D.C. 
Fie:..e send me Free Book about your Electrical Appliance Repair 

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

Spar. Tim. Earnings Business of My Own Better Job 

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

Name 

Address 

City Zone State 

Accredited Member Notional Haase Study Council 
L 

March, 1963 3 

www.americanradiohistory.com

www.americanradiohistory.com


Write to: Letters Editor, Electronics Illustrated. 

Last Word? 

(771 
C 

r-- 

Uh] L7 I 

yl 
-Dr/NAS%ER r-`' L..;0 wg. )J t-; 

I mailed a letter to Sid Prescott at the 
Ultra Electronics & Paper Clip Co. in 
Houston and it was sent back. He was 
the man who was manufacturing the 
2N1/2 transistor, a sub -miniature resis- 
tor and paper clips. You published two 
of his letters in FEEDBACK. Could you 
give me a better address? 

G.B. 
Phoenix, Ariz. 

We're not quite sure who is pulling 
whose leg, G.B. We assumed Sid Pres- 
cott was the pen name of somebody who 
was kidding us and our readers. We sus- 
pect you're calling his bluff. If you're 
serious, forget about old Sid. His paper 
clips don't work worth a darn. 

Flash! 

I am interested in building your 
MINIATURE SLAVE FLASH (Nov. 
'62 EI) but I find the CK914 transistor 
you specify is no longer stocked here. 
Can you give me a substitute? 

Robert J. Binnie 
Pittsburgh, Pa. 

Any small- signal PNP audio transis- 
tor, such as the 2N34, 2N107, CK722, 
etc., may be substituted for the CK914. 

Mike Mix -Up 

Thanks for the thorough -going article 
on microphones (MICROPHONES!, 
Jan. '63 EI) . It should help clear the air 
at the buying level, where there is much 
confusion. I have frequently been criti- 
cal of attempts in this vein, the usual 

rom our rea ers 

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

results being a watered -down catalog of 
what is available. I am glad to see a real 
attempt to provide useful explanations 
of what to use and when. 

A minor note: page 118 says the 
[Dynaco B &O stereo] mikes are set 3 
feet apart. I hope not! It is closer to 81 
inches. 

Robert H. Tucker 
Dynaco, Inc. 
Philadelphia, Pa. 

BFO, SSB, Etc. 

I enjoyed your article on TUNING 
SSB WITH BFO (Sept. '62 EI) , but 
what about us poor guys who don't 
have BFO? How can we get SSB? 

David Cox 
Carrollton, Ala. 

A Q- multiplier, if you have one, will 
supply the missing carrier, Dave. Or 
you could add external BFO or Q -mul- 
tiplier. As a last resort, just decide you 
don't care for SSB, anyway. 

In Circles 

Dr. Millman's expert definition of 
electricity in the September '62 EI was 
circular. It is the electron that needs an 
exact definition. What is it? Your ar- 
ticle on transistors in the same issue was 
wonderfully helpful. You Americans 
do scientific exposition superbly. 

Greg Smelters 
Manly, N.S.W., 
Australia 

[Continued on page 6] 
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Let I. C.S. equip you 

for success in 

radio -TV- electronics 

with professional 

equipment! 

Brand -new "Electronic Laboratory," now 

being offered for the first time, can help you 

land in this big money- making field -FAST! 

Here's an opportunity for you to turn spare time 
into cold cash, or begin a whole new career - in 
a field where the rewards have never been greater. 
And you don't need previous experience to do it 1 

International Correspondence Schools has just 
developed a new I. C. S. Electronic Laboratory you 
can construct in your own home. Includes series of 
training kits, plus the new I.C.S. VTVM -the pro- 
fessional quality vacuum tube voltmeter shown 
here. With it comes complete course instruction 
combining all the fundamentals with practical 
knowledge you can apply at once. And best of all, 
you build your own professional test instrument 1 

I.C.S. instruction gets you going 
with equipment you can really use! 

A famous manufacturer of nationally known elec- 
tronic testing equipment worked closely with 
I. C. S. to develop the Electronic Laboratory and 
the VTVM itself. Everything you get is geared to 
increase your skill and knowledge step by step. 
Until finally, you've completed a precision testing 

!ACM. TUN YOl1.ITa 
O . ,...w Y ..,..a ...u.r..., 

unit you can use for practically any kind of experi- 
mentation, design or servicing work. 

Here's how I. C. S. instruction works. You begin 
with basic study lessons. Texts are clearly worded 
and easy to follow. At the same time, you "act 
out" what you learn with simple experiments. 
Then, in 3 easy stages, you assemble your own 
precision testing unit. Throughout, your instructor 
gives you expert, professional help. You learn at 
home, in spare time, as fast as ability permits. 

Coupon brings full details on your 
future in this fast -growing field! 
Make up your mind right now to find out how 
I. C. S. training in Radio -TV- Electronics can pay 
off for you. See how it can help you cash in on 
the tremendous demand for men skilled in instal- 
lation, maintenance and servicing of radios, TV 
sets, hi -fis, computers, automation systems and a 
host of other space -age devices. Clip and mail 
the coupon below. You'll receive 3 valuable 
free booklets- including sample lesson. They'll 
show how you can land in this 
big money- making field fast! 

Coupon brings 3 valuable FREE 
booklets. Mail it today! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX K9723A, SCRANTON 15, PENNA. 

Please rush me "How to Succeed," sample 

RADIO -TV- ELECTRONICS 
Electronic Fundamentals 
Electronic Technician 
F.C.C. License 
General Electronics 
Industrial Electronics 
Instrumentation, Servos, 
Automation Electronics 

Cl Radio-TV Servicing 

In Hawaii reply P. O. Box 418, Heno 

study lesson and opportunity book 

ELECTRICAL 
Electrical Drafting 
Electrical Engrg. 
Elec. Engrg. Technician 
Electric Light h Power 
Practical Electrician 
Professional Elec. Engr. 

et 

lulu. In Canada, I.C.S. Canadian, Ltd., Montreal 

in the field I've checked below. 

OTHER FIELDS 
Architecture -Building 
Art 
Automotive 
Business 
Engineering 
High School 

IF NOT LISTED, PLEASE SPECIFY 

Name Age Home Address 

City Zone State Working hours 

Employed by Occupation 

Special low rates to members of U. S. Armed Forces 

A M to P.M. 
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Send for NEW 
FREE CATALOG #962 

with oscillator 
circuits 

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

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

All 23 channels in stock: 26.965, 26.975, 26.985, 27.005, 
27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 27.105, 
27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 27.205, 
27.215, 27.225, 27.255. 

Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) $5.90 per set 

CRYSTALS IN HC6 /U HOLDERS 

.486 pin spacing - .050 diameter - .005% 
tolerance 
15 to 30 MC ___._ .. ___.. ... _....._$3.85 ea. 
"30 to 45 MC ___. .___. $4.10 ea. 
45 to 60 MC $4.50 ea. 

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

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

Specify frequency. .05 pins spaced ' /2" (Add 
15c for .093 pins). _. .. 

_._.- 
- $2.95 ea. 

QUARTZ CRYSTALS 
FOR EVERY SERVICE 

All crystals made from Grade "A" 
imported quartz -ground and etched to 
exact frequencies. Unconditionally 
guaranteed! Supplied in: 

FT -243 holders MC -7 holden 
Pin spacing 4' Pin spacing 34" 

Pin diameter .093 Pin diameter .125 

CRIA /AR holders FT -171 holders 
Pin spacing 1/2" Pin spacing 34" 

Pin diameter .125 Banana pins 
MADE TO ORDER CRYSTALS . . . Specify holder wanted 
1001 KC to 1600 KC: .005% tolerance .__ ...._._. __.. $4.50 ea. 
1601 KC to 2500 KC: .005% tolerance ._.. _. . $2.75 ea. 
2501 KC to 9000 KC: .006% tolerance $2.50 ea. 
9001 KC to 11,000 KC: .005% tolerance _...'._.... ..$3.00 ea. 

Amateur, Novice, Technician Bond Crystals 
.01% Tolerance $1.50 ea. - 80 meters (3701 -3749 KC) 
40 meters (7152 -7198 KC), 15 meters (7034 -7082 KC), 6 meters 
(8335 -8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC to 
540 KC (oll except 455 KC and 500 KC) ____._.......50. ea. 
Pin spacing W' Pin diameter .093 
Matched pairs _ 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.25 ea.; 500 KC 
Crystals, $1.25 ea.; 100 KC Frequency Standard Crystals in 
HC6 /U holders $4.50 ea.; Socket for FT -243 Crystal 15e ea.; 
Dual Socket for FT -293 Crystals, 15e ea.; Sockets for MC -7 and 
FT -171 Crystals 25. a..; Ceramic Socket for HC6 /U Crystals 
20e ea. 

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

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

RUSH YOUR ORDER NOW TO 

$2 95 
EACH 

SEALED 
OVERTONE 

RADIO 
CONTROL 

TEXAS 
/rCnYSTa 

MIMI V G0.01/Ii 
IU v uSA, 

TEXAS CRYSTALS. 
Div. of Whitehall Electronics Corp., Dept. E -33 

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

I FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 

6 

FEEDBACK 
Continued from page 4 

Dismayed 

I was dismayed to read the attack on 
Russian stations in your November 
HAM SHACK ... If you had investi- 
gated your facts a little more you'd have 
found exactly 260 short -wave stations 
operating on the 40 -meter ham band. 
These represent 60 countries. Included 
are 16 Voice of America transmitters. 

I'm neither pro -American nor pro - 
Russian ... just a DXer who believes 
that both sides are bad at cluttering. 

Fred Woodley, Chairman 
Canadian DX Club 
London, Ont. 

We agree with your facts, Fred, but 
not with your sentiments. 

Crazy Records 

I got a kick out of your article, DIG 
THAT CRAZY MUSIC!, in the Novem- 
ber EI. That music that isn't music is 
something (I think) . Inspired by it, I 
invented a still newer form of non - 
music-a record with nothing on it. 
Since then I have improved my inven- 
tion by eliminating the record. How's 
that? 

J. B. Whittier 
San Francisco, Calif. 

How's that? 

Clubman 

I am interested in forming an elec- 
tronic experimenters club in my area. 

Wayne Boiser 
20 Amherst St. 
Roslindale 31, Mass.+ 

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

Get the Training You Need at COYNE 
then Step into High Salary Position in - 
the Branch of Electronics You Like Best! -II 
No matter what branch of electronics you 

A prefer, you'll have no trouble landing just 
the job you want - provided you get the 

s 

right kind of training. 
Without this training you'll not get far. 

With it most of our graduates start right 
out with a beginner's salary of $100 a week 
or more. Once you've started, you can 
move ahead fast to more important jobs 
that pay as much as $14,000 a year. 

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

THE MISSILE INDUSTRY 
Another field where employers are clam- 
oring for trained men is the missile indus- 
try-an industry growing so fast as to be 
almost unbelievable. Here there is a con- 
stantly increasing need for trained men. 
Everyday these companies are hiring elec- 
tronic technicians, laboratory technicians, 
electronic assembly inspectors and field 
service engineers. A field service engineer 
with minimum experience can easily de- 
mand and get $8,000 a year -plus extra 
compensation in the form of living ex- 
penses and incentive pay. 
COMPUTERS -Data Processing 
A tremendous field. Men with basic elec- 
tronic training are welcomed by manufac- 
turers to receive further training -while on 
salary in -the operation and maintenance 
of their specialized equipment. Opportu- 
nities unlimited. No ceiling on salaries. 

TV and RADIO Manufacturers 
Perhaps the biggest opportunities of all 
are to be found with the large electronic 
manufacturers. With these giants, job op- 
portunities are practically without limit. 

CHICAGO -THE NATION'S 
ELECTRONICS CENTER 

Don't get the idea that coming to Chi- 
cago to learn with Coyne is a costly or 
complicated undertaking. Nothingcould 
be further from the truth. With modern 
transportation, Chicago is "close by" no 
matter where you live. High living costs? 
Not at all. We find a place for you to live -a place where, in many cases, your 
room and board cost no more than you 
would pay at home. And don't forget 
that you have every opportunity to earn 
money while you learn. Our employ- 
ment department helps you get a part 
time job if you need extra money. 

And think of the training you will getl 

And the same thing can be said of salaries. completely 
a 
equipped 

largest and most 
g y equipped Resident School 

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

You've just read a 
job to one still more important. bare outline of what 

OR, YOUR OWN BUSINESS Coyne offers to men who want to get 
r into electronics. You'll find the om- 

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

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

Coyne Electrical School 
Chartered as an Educational Institution sot for Profit 

Dept. 33 -A Chleago7, Illinois 

OUT AND MAIL NOW! "i 
COYNE ELECTRICAL SCHOOL. Dept. 33 -A 
1501 W. Congress Parkway, Chicago 7, III. 

Send me your big 48 page Book "Your Opportu- 
nities in Electronics" and complete information 
about getting training for a high paying position in 
electronics. You are to send everything free and 
postage prepaid and it is understood that no sales- 
man will call at my home. 

Address a 

RR No. or FREE 'Ciry Zone State 411 
March, 1963 7 
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Just press_ 
the switch... 

you're "on- the -air" 

with this powerful transistor CB 2 -way radio 

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

Press the switch and you're on- the -air with the cleanest 
27 Mc "talk" power possible-5 watts. Reach vehicles 
and base stations instantly, dependably ... up to 20 miles 
away. Perfect contact assured by 5 crystal -controlled 
transmit /receive channels. 
Release the switch and the sensitive receiver circuit - a 
dual -conversion superheterodyne - captures weakest 
signals and reproduces them crisply and clearly. 
HIGHEST SELECTIVITY prevents adjacent channel inter- 
ference; electrical interference is virtually eliminated 
with an effective automatic noise limiter. Standby recep- 
tion is noise -free, too, thanks to adjustable squelch. 
100% SOLID -STATE DESIGN - Here's the most reliable 
maintenance -free CB transceiver. Fully transistorized - 
26 transistors and diodes - it operates safely all day. No 
tubes to burn out. Lowest current drain prolongs battery 
life. Solid -state components absorb road shocks without 
damage. 
EASIEST TO INSTALL - The 31" height of the smallest, 
full -power CB radio fits most anywhere, never steals leg 
room in a vehicle. And it can be used anywhere -mobile, 
fixed, field, marine craft -with its built -in dual I2VDC/ 
110- 220VAC power supply. Add a portable pack acces- 
sory (model 500-1) with rechargeable batteries for the 
lightest, portable 5 -watt radio. 
Cadre '510' 23- channel manual tuning, dynamic micro- 
phone, matched set of crystals, universal mounting 
bracket, AC & DC cords ... $199.95. Cadre '515' same 
features as 510 less 23- channel manual tuning ... $187.50 b. See your Cadre distributor for a demonstration CAC) R E INDUSTRIES CORP. 
Commercial Products Division, Endicott, N.Y. Area Code 607, 748-3373 
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. West, Willowdale, Ont. 
Export: Morhan Exporting Corp., 458 Broadway, New York 13, New York 

.',. MARKETPLACE 
U 

New Browning transceiver, M -523, has 23- channel operation, 
Measures 8x3x9 inches, comes with DC power supply and 
TV1 filter (harmonic). Accessories: S- meter, rear deck 
speaker, AC power supply. Browning Labs, Laconia, N. H. 

Cadre 510 has 18 transistors, 8 diodes, 5 crystal T -R chan- 
nels, AC and DC power supplies, squelch, noise limiter and 
push -to -talk. Meets Canadian DOT specs. $199.95. Cadre 
also has on tap the new 515, a stripped -down business 
model. Cadre Industries, Endicott, N. Y. 

DeWald R -1050 has 6 crystal- controlled T -R channels plus 
manual tuning, S /plate- current meter, PTT with electronic 
switching. Nuvistor front -end, pi network, squelch, noise 
limiter. $119.95. United Scientific Labs. LIC, N. Y. 

Kaar TR3278 features 2 crystal T -R channels plus three other 
crystal transmit channels with tunable receiving; squelch 
and noise limiting. Another model, TR327A, has 4 crystal 
channels plus BC band. Kaar Engineering, Palo Alto, Calif. 

8 Electronics Illustrated 
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More B jgTraining Advitages 

* 
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Now Prepare for GOOD 
JOB OPPORTUNITIES IN 
ELECTRONICS Faster -with 
1. METER_ Transistorized, Portable, AC -DC Multimeter 

2. SCOPE_ 5-inch New Streamlined Commercial -Type Oscilloscope 

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

To help you get ready F- A- S -T -E -R ... and THOROUGHLY ... for good -paying job opportuni- 

ties in the fast growing Electronics field, DeVry Technical Institute now presents the new- 

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

provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5 -inch 

industrial -type Oscilloscope ... work with small, 3- dimensional circuits on DeVry's new 

Design Console ... use highly instructive home training movies ... and follow up -to -date 

lessons with many time -saving fold -out diagram sheets. 
Little wonder DeVry men qualify for such fine opportunities in Space -Missile Electronics, 

Automation, Computer Work, Radio -TV, Industrial Controls, and other fields. 

You learn PRACTICAL techniques important in today's Space Age industry, because you 

build many compact circuits with the streamlined Electro -Lab, using exclusive solderless 

"modular connectors." You perform over 300 construction and test procedures in all! Your 

self-built test equipment has function -grouped controls, meter scales color -keyed to the 

panel markings -much like instruments used on today's jobs. What's so important, the 

home laboratory and the test equipment are YOURS TO KEEP! 

ry TEIH 

dusiVv! x 
WITH TRANSISTORIZED 

' < METER ... PLUS NEW "MODULAR 

CIRCUITS" TO BUILD 

AT HOME! : \ 
- = - ' ` a 

' ,\ 

INDUSTRY NEEL 
TRAINED MEN 

Through this remarkable 3 way method, 
DeVry Tech has helpei thousands of am- 

bilious men prepare for good jobs or their 
OMB profitable full or part -time serv- 

ice shops. It is the newest in a long 

series of PRACTICAL training aids that 
we have pi d and developed is more 
thaw three decades el experience. Salted 

iuierestisg' Then see how DeVry Tech 

may help YOU. Mail the coupon today. 

From RADIO to SPACE - 
MISSILE ELECTRONICS 
Devrj s trailing goes all the way from 
radio repair ... to space-missile *Ne- 
tronics. That's the rasp of subjects cov- 
ered is its programs AT HOME sr is its 
well -equipped traisiag testers is Chi- 
cago awl Tomato. You tears ap-to -dab 
tecbsiewes, working with sew eel* 
mat, modem tests, aeries -Ise If Is- 
day's finest combination of traioisg 
emsipment ... geared for RESULTS! 

Eti\pLOYMENT SERVICE When yen complete Me program, 
Devry's eWeiest Employmest Service 

is ready to help you get started. There is so extra charge - ever - for this aid. 

REDITED MEMBER, NATIONAL HOME STUDY COUNCIL 

DeVRY INSTITUTE 
CHICAGO TORONTO 

March, 1963 

OSCILLOSCOPE 

Trademark 

DEYRY TECHNICAL INSTITUTE 2012 
4141 Saimont Ave., Chicago 41, IN., Dept. E1.34 
Please give me your two free booklets. "Pocket Guide to Real 
Earnings" and "Electronics in Space travel"; also include details 
on bow to prepare for a career in Electronics. 1 am interested in 
he following opportunity fields (check one or more): 

Space Missile Electronics Communications 

8 

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

Name As 
MINT 

Address Apt 

City_ vane---State 
Chick hen If you face military unie*. 
Canadian residents: Write DeYry Tech of Canada, Ltd. 

970 Lawrence Avenue West. Toronto 19, Ontario 

9 
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Frizz GIANT NEW 1963 

J U CATALOG 
MARKETPLACE 

TOP 
VALUES 

/N POWER 
HAND 

TOOLS 

rusEl 
PAR S Ert 
A r wEST 

Gp10Ec 

, ELECTRONICS 
qAVE 

ECS 

¡/p TOB Ä E 
- 

O 

SEND 

FOR ly 
TODAY 

RSTEIN -APPLEBEE CO.) 
Dept. El. 1012 McGee St., Kansas City 6, Mo. 

Rush me FREE 1963 B -A Catalog. 

Name 

FREE 
I Address 

I City_._. 

WHAT$ NE 5o 
NAPPY Al5O rT (HE JUST HEARD 

ABouT THE FtANOTS 
CARTOON gOOKS 

IN TOE" NEW 
CREST 
EQITjoN5' 

Globe Master has II crystal T -R channels, dual conversion, 
speech clipping adjustable fo 22db, noise limiter, squelch, 
pi network, S- meter. The set contains 14 tubes, has slide - 
rule dial. $229.95. GC Electronics, Rockford, Ill. 

Hammarlund CB -23 offers crystal -controlled transmitting 
and receiving on all 23 channels, has dual conversion with 
262 -kc IF squelch, noise limiter, meter. Price of $229.50 in- 
cludes all crystals. Hammarlund Mfg., New York 10, N. Y. 

CREST 
COOKS 

ON SALE WHEREVER PAPERBACKS 
ARE SOLD - only 35G 

Heath GW-42 is a kit which includes 3 circuit boards. It has 
a 3 -way power supply, 5 crystal T -R channels, four -tone 
selective call, slide -rule dial, meter, noise limiter, squelch. 
Price is $119.95. Heath Co., Benton Harbor, Mich. 

(Continued on page 14] 

CE3C 

10 

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. 

_CONAR instruments A Division of NATIONAL RADIO INSTITUTE 

Electronics Illustrated 
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F.C.C. LICENSE -THE KEY TO BETTER JOBS 

An F.C.C. commercial (not amateur) license is your ticket to 

higher pay and more interesting employment. This license is Federal 

Government evidence of your qualifications in electronics. Em- 

ployers are eager to hire licensed technicians. 

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it qualifies you to take the second class examination. The 

scope of authority covered by a third class license is extremely 

limited. 
The SECOND CLASS radiotelephone license qualifies you to 

install, maintain and operate most all radiotelephone equipment 

except commercial broadcast station equipment. 
The FIRST CLASS radiotelephone license qualifies you to 

install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 

United States, its territories and possessions. This is the highest class 

of radiotelephone license available. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 

organization of the subject matter is such that you progress, step - 

by -step, to your specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resident 
classes. Either way (residence or correspondence), we train you 

quickly and well -no previous training required. Even a beginner 

may qualify for his first class license in a relatively short time. 

RESIDENT CLASSES HELD IN FOUR CITIES 

To better serve those students who wish to attend resident 
classes, Grantham School of Electronics offers DAY and 
EVENING classes in four different cities -Los Angeles,Seattle, 
Kansas City, and Washington,D. C. The same rapid course in 

F. C. C. license preparation is conducted in all four locations. 
If you are interested in attending a DAY or EVENING class, 

indicate the city of your choice in the coupon below, and mail 
the coupon to Hollywood for free information. There is no 
obligation of any kind. 

This free booklet gives 
details of our training 
and explains what an vfi 

F.C.C. license can do 
for your future. W#Z 

Upgrade Your Income with a First Class 

F. C. C. LICENSE 
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 

Gary DeLeo, 9219 N.E. 76th St.. Vancouver, Wash. .... 
Dennis P. Miller. 416 W. Oak St., Alexandria, Va. 

Cecil C. Hironimus, 113 Berwick Rd., Johnstown. Pa. 

Max D. Reece, 4222 Fremont Ave. N., Seattle 3, Wash 

Robert Benns, 3802 Military Rd. N.W., Washington. D.C. 

Jon M. Martin, 7913 Sausalito Ave., Canoga Park, Calif. 
Kline H. Mengte, 401 Granville Dr., Silver Spring, Md 

Gary D. Burnard, Johnson Rd., Kirkwood, RD #1, N. Y. 

Ist 
1st 
1st 
1st 
1st 
1st 
1st 
1st 

12 
12 
12 
20 
12 
24 
24 
12 

YOUR F. C. C. LICENSE 
IS U.S. GOVERNMENT EVIDENCE OF 

YOUR KNOWLEDGE IN ELECTRONICS 

GRANTHAM 
SCHOOL OF ELECTRONICS 

LOS ANGELES SEATTLE KANSAS CITY WASHINGTON 

1505 N. Western Ave., Los Angeles 21, Calif. HO 7-1727 

40S Marto Street, Seattle 4, Washington MA 2-1221 

3123 Gillham Road, Kansas City 9, Mo. JE 1-6320 

821 -19th Street, NW, Washington 6, D.C. ST 3-3614 

Accredited Member of the 
National Home Study Council 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
NATIONAL HEADQUARTERS OFFICE 

1505 N. Western Ave., Hollywood 27, Calif. 
Gentlemen: 

Please send me your free booklet telling how 1 con get my com- 

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

1 

Name Age 

Address 

City State 

I am interested in Home Study, Kansas City classes, 38 -C 

Les Angeles classes, Seattle classes, Washington classes I 

_MAIL COUPON NOW -NO SALESMAN WILL CALL --L .J 

March, 1963 11 
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..electronics in the news 
PASTA, ANYONE? ... That edible -looking ma- 

terial held by the cute young thing at right fools 
you into thinking it might be bound for Mother 
Leone's cooking pot. One nibble and you'd be 
dribbling teeth on the floor. What the girl holds 
is an interesting new coaxial cable which has ex- 
tremely low loss characteristics because the insu- 
lation around it is mostly air. A ballooning white 
plastic sleeve is first slipped over the center con- 
ductor. Then it is crimped and sealed at short in- 
tervals to form a moisture -proof and gas -tight bond 
with the metal. The air trapped inside each small 
cell represents insulation. The coax, called Ballon, 
is a French invention now licensed to Superior and 
Simplex, U. S. cable firms. Marketing plans haven't 
yet been announced. 

Micro Mike ... Dwarfed 
lower left is the newest 

by the 0-for-Operator on the telephone dial shown at 
thing in microphones. Needless to say, it's also the 

smallest. Raytheon's Dr. Wilhelm Rindner was 
studying effects of surface defects on transistors 
when he accidentally bumped into some phenomena 
that led to the baby mike. Dr. Rindner noticed that 
when he probed, scratched and tapped the semi- 
conductor material in a transistor, the current flow- 
ing through the device varied in accordance with his 
puttering. Out of that observation came a mike 
which consists of a PNP transistor and what looks 
like a thumbtack, a small one. The point of the 
tack bears down on the top layer of semiconductor 
material, while the head represents a tiny diaphragm. 
The diaphragm, like any normal -size one, responds 
to vibrations. The resulting pressure is passed on 
to the semiconductor material and produces varia- 
tions in the transistor's current flow. Frequency re- 
sponse is a fantastic .01 to 120,000 cps. Raytheon pre - 

in seismology, for weight and pressure tests in labs, as a strain gauge, 
vehicles, in military weapons, in medicine and in hearing aids. 

dicts uses 
in space 

Brain Cell ... At the heart of the rig at right is a 
cubic inch of quartz fibers. The action: the chap 
from Sperry Gyroscope speaks the word five into the 
mike and that numbers appears on the panel above 
the apparatus. Sperry calls it a brain cell in that it 
can listen to, recognize and react to a voice, a single 
word or any sound. It bears the same Sceptron. 
By responding selectively to voices or sounds, the 
cell may make possible dial -less phones, key -less cash 
registers and secretary -less typewriters. You'd just 
speak directly to the machine. In the Sceptron thou- 
sands of light- carrying fibers react to a sound by 
vibrating. This pattern is recorded on a light- sensi- 
tive plate placed between the fibers and a photo cell. 
The fibers then react only to the particular stimulus 
that drew the recorded pattern. 

12 Electronics Illustrated 
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build -your -own knight -kit 
WALKIE -TALKIE: 

ALL -TRANSISTOR 2-WAY TRANSCEIVER KIT 

LOWEST $ 9 5 
PRICE KIT 

EVER! 

ONLY... 

satisfcction guaranteed 
or your money back 

TYNE AL OF THE QUALITY 
ANO VP.LUE OF OVER 100 

GREAT KNIGHT -KITS 

mar ufactured by 

KNIGHT ELECTRONICS CORP. 

A DIVISION OF 

ALLIED RADIO 

March, 1963 

r 

, 
EACH 

Talk le Neill N% Family & Friends Up to 1 Mik Away 

Works Up to 15 Hers es lest Ole "Very Weighs! Oases 

Ne Lime, Exam, Permit, Ate LimitWm Cam Use It 

Here's the 2 -way Knight -Kit everyone 
wants! In a few fun -packed hours you'll 
have this 3- transistor beauty assembled and 
ready for reliable on- the -move communica- 
tion. The C -100 is great for camping, hunt- 
ing, boating, picnic outings, or just talking 
to friends in your neighborhood. Just press 
the push -to -talk button and you're "on the 
air" (built -in 2" speaker also serves as mike). 
Release button to listen. Fits your hand 
snugly -only 5"4, ix 2 s 134". Operates up 
to 75 hours on low -cost cell. Has 40" tele- 
scoping whip antenna. Includes high- impact 
Caribbean blue case, all parts, transmitting 
crystal, wire, solder, easy instructions. Less 
carrying case and battery. Wt. 9 ozs. inn 
83 Y 8040V. C -100 Walkie- Talkie Kit. Only 
83 Y 013. Leatherette Carrying Case 98c 
83 Y 002. 9 -Volt Battery 21c 

Complete 2- Station System Outfit. Includes 2 

Knight -Kit C -100 Walkie- Talkie Kits; 2 Leather- 
ette Carrying Cases; 2 9 -Volt Batteries; Wall 
Soldering Iron; Screwdriver; Miller Wire Strip - 
per /Cutter -everything you need to assemble a 
complete 2-Station System. Wt., 6 lbs. 
83 Y 800DV. $5 per month Only 

{2496 

MR MP 

ALLIED RADIO 
100 N. Western Ave., Chicago 80, III. 

Ship me the following: 
C-100 Walkie- Talkie Kit(s) 83 Y 8040V 
Carrying Case(s) 83 Y 013 
9 V. Battery(ies) 83 Y 002 

Complete C -100 2- Station System 83 Y 800DV 
$ enclosed (check) (money order) 

Ship No Money Down on Allied's Credit Fund Pl 

Name 
PLEASE NINT 

Address 

City 7one_State 
L -- 

ORDER 
TODAY 

New Credit Cus- 
tomers Only: 
Send name and 
address present 
employer, how 

an ,long employed, 
position, monthly 
salary; rent or 
own home, how 
long at present 
address; give age 
(21 minimum for 
credit account). 

J 
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EMC's 
UNBEATABLE 

VALUES!! 
You get the most 

per measurement dollar' 

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

1ts. -il 
.4 .D. 

on 0.80 ma scale. Supplied 
with complete instruction manual, transistor listing and 
pair of test leads. Model 212 .. ;18.50 Wired 

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 

i scale. Checks DC current drain 

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 -Fl 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 

t 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 .3 

NAME 

STREET 

CITY STATE 

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

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

MARKETPLACE T'MARKETPLACE 

Executive Model 10 is stripped rig with 3 crystal transmit 
channels, manual T -R control, noise limiter. Accessories are 
power supplies, squelch, PTT, 12- position crystal selector. 
$59.50 less power supply. Intl. Crystal, Oklahoma City. 

Knight KN -2500 features 6 crystal T -R channels, noise lim- 
iter, squelch, pi network, PTT and combination S -meter and 
RF field- strength meter. Spot switch permits you to locate 
your own signal. $99.95. Allied Radio, Chicago 80, Ill. 

Lafayette HE -90 gives you 6 crystal T -R channels, a Nu- 
vistor RF amplifier, PIT, noise limiter, squelch, S- and -power 
meter, spotting switch for locating your signal on tunable 
receiver. $94.50. Lafayette Radio, Syosset, N. Y. 

EICO 772, for 117 -YAC or 12 -VDC operation, comes as a 
kit ($89.95) or wired ($119.95) Offers crystal control on 4 
transmit, I receive channel; PTT, pi network, squelch and 
noise limiter. EICO, Long Island City, N. Y. 

14 Electronics Illustrated 
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Pick the course for your career... 

Electronics Technology 

A comprehensive program 

covering Automation, Com- 

munications, Computers, 

Industrial Controls, Tele- 

vision, Transistors, and 

preparation for a 1st 

Class FCC license. 

First Class FCC License 

mmw.- 
NINIMINNMSIONIMNIIMM 

ar7r...5lr.en.am. 
If you want a 1st Class 

FCC ticket quickly, this 

streamlined program will 

do the trick and enable 

you to maintain and serv- 

ice all types of transmit- 

ting equipment. 

Electronic Communications 

Mobile Radio, Microwave 

and 2nd Class FCC Prep- 

aration are just a few of 

the topics covered in this 

"compact" program . . . 

Carrier Telephony too, if 

you so desire. 

Broadcast Engineering 

Here's an excellent stu- 

dio engineering program 

which will get you a 1st 

Class FCC license and 

teach you all about Pro- 

gram Transmission and 

Broadcast Transmitters. 

Get A Commercial FCC License 
.l..Or Your Money Back! 

A Commercial FCC License is proof of electronics skill 
and knowledge. Many top jobs require it ... every em- 
ployer understands its significance. In your possession, an 
FCC Commercial Ticket stamps you as a man who knows 
and understands electronics theory . a man who's 
ready for the high -paid, more challenging positions. 

Cleveland Institute home study is far and away the 
quickest, most economical way to prepare for the FCC 
License examination. And that's why we can make this 
exclusive statement: 

The training programs described above will pre- 
pare you for the FCC License specified. Should 
you fail to pass the FCC examination after 
completing the course, we will refund all tuition 
payments. You get an FCC License ... or your 
money back! 

Before you turn this page, select the program that fits 
your career objective. Then, mark your selection on the 

Cleveland Institute 
of Electronics .- 

1776 E. 17th Street, Dept. El-44 

Cleveland 14, Ohio 

March, 1963 

coupon below and mail it t o us today. We'll send you .. . 

without obligation ... complete details on our effective 
Cleveland Institute home study. Act NOW . . . and 
insure your future in electronics. 

Mail Coupon TODAY For FREE Catalog 

Accredited Member L 

Cleveland Institute of El 
1776 E. l7th Bt., Dept. n-44 
Cleveland 14. Ohio 

Please seed FREE Career Informa- 
tion prepared to help me get ahead in 

Electronics, without further obligation. 

CHECK AREA OF MOST 
1NTERF.ST- 

Electronics Technology 
Industrial Electronic. 
Broadcast Engineering 

Your present occupation 

Name 

Addram 

los 

How to Succeed 
in Electronics 

seen 

Fust Clam FCC Ixeose 
Electronic Commuoicstims 

other 

(pies. print) 
Aga 

City _ _ _. - lone _State 
Approved for vetaten s Training under Korean GI Rill. EI-44 
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WITH TP,UE PORTABILITY FOR YOU 

T'2s /F14, HI -FI cud . itEREO 

Built in Beauty with Wall Plues by 
o Givet you Concealed7Wiring! 
o Improved Signal for blttter recepti 
o Enobtes Multiple Set Lise! Enobtes 

PEr ping 1- 3036 -TV PLATE DE 
or mciil Form below for 

FREE ''DO -IT- YOURSELF" Instru t 

Please send me free "Do -It- Yourself" 
instructions for improving my TV/ FM 

`r,xsy TV" and Ili -Fi Stereo systems. 

o NAME 

ADDRESS: 
CITY/STATE i 

I ' 

MCLIrkg e/I- ¡ 

20ntaE. SaC. 
BRIDGETON, MO. 4610 N. LINDBIERGH BLVD. 
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MARKETPLACE 

Pearce -Simpson Companion features 5 crystal T -R chan- 
nels, noise limiter, squelch, 3 watts actual RF output. Modulation limited to 95%. Cabinet is 834x121/4x5 inches. 
Price is $189.50. Pearce- Simpson, Miami 35, Fie. 

Poly -Comm Senior 23 includes 23- channel, I I- crystal synthe- 
sizer, message light, tone call /squelch, S -power meter, 
PTT, noise limiter, audio output for PA use and tilting 
bracket. Price: $349.50. Polytronics Lab, Clifton, N. J. 

Falcon Mark V features an RF gain control, 3 -way supply, 
squelch, special noise limiter, double conversion, pi net- 
work. S -meter doubles as power meter. $169.95; twin noise 
suppressor $20 extra. Tecraft Sales, S. Hackensack, N. J. 

Band Spanner 440 has 10 crystal T -R channels (using one 
crystal per channel), dual conversion with 250 -kc IF, output 
modulation meter, noise limiter, squelch, simulated wood - 
grain cabinet. $209.50. Webster Mfg., S. San Francisco, Cal. 

Electronics Illustrated 
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MAKE MORE MONEY 
in ELECTRONICS 

SCHOOLS SHOP- METHOD TELEVISION -RADIO 1 

BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL 

HOME TRAINING! 
BETTER -Training that is proved and tested 

in Resident School shops and 
laboratories. hs a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...N'ou learn ALI. PHASES of 
T elerision- RadioFil ertroairs. 

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

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 
technical ¡obs leading to supervisory 
positions. 

YOU LEARN BY BUILDING EQUIPMENT 
WITH KITS AND PARTS WE SEND YOU. 
Your National Schools course .ncludes 
thorough Practical training -YOU LEARN 
BY DOING! We send you complete stand- 
ard equipment of professional quality for 
building various experimental and test 
units. You advance step by step perform 
more than 100 experiments, and 
you build a complete TV sett 
from the ground up that is young 
to keep! 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 
while studying. 

GET THE BENEFIT OF OUR I 
OVER 55 YEARS EXPERIENCE 

APPROVED FOR 
GI TRAINING 

ACCREDITED 
MEMBER ar 

NATIONAL SCHOOLS 
World Wide Train,na Sinc 1905 

Write to Dept. RIY -23 

4000 So. Figueroa Street 
Los Angeles 37, California 

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

IMPORTANT 
SEE OTHER SIDE 

Prepare 
for your 

F.C.C. LICENSE 

Be prepared for secure future in 

NDUSTRIAL ELECTRDNICS 

:OMPUTERS 
GUIDED MISSILE SYSTEMS 

ELECTRONIC CONTROLS 

er go into ... 
COLOR TV REPAIR 

HI -FI AND SOUND SYSTEMS !' 

BROADCASTING STUDIOS 
INSTALLATION 

THESE TWO FREE 

BOOKS TELL HOW 

SEND FOR FREE FULLY - 
ILLUSTRATED BOOK ANC 
ACTUAL LESSON TODAY. 
Your own copy of "You' 
Future I. Electronics-Tele- 
vision- Radio" will be mailec 
to you a once. No solesmar 
will call; there is no obliga 
tion. Cut out card along dot- 
ted lines, fill in and mai 
todayt 
NO POS -AGE NECESSARY. 

CUT OUT AND MAIL THIS CARD TODAY- 
Yes, I want to make more money in Electronic:- 

TV-Radio. Send me your' FREE Fully- Illustratec 

Opportunity Book and Actual lesson today. 

RUSH TODAY -NO POSTAGE NECESSARY 

Name 

Address 

City Zone State 

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

NO SALESMAN WILL CALL, NO OBLIGATION ON YOUR PART 

a, ,. 
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Be a MASTER TECHNICIAN in 

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

SUCCESS IS THEIRS; 

IT CAN BE YOURS TOO! 

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

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

life and my diploma from 
National Technical Schools is 

my proudest possession. 
William E. Eckenrod 

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

have paid for 
all my equipment with money 
earned servicing TV sets. Yes, 
N.T.S. gave me my start in 
television. Louis A. Tabat 

SEE OTHER SIDE 

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

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

Rev. Enoch P. Sanford 

I have a TV- 
Radio shop in 
Yorkville, Illi- 
nois, about 4 

miles from my 
home, and it 
has been going real good. 
I started part -time but I got 
so much work that I am 
doing it full -time. Thanks to 
National Technical Schools. 

Alvin Spera 

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

- POSTAGE WILL BE PAID BY - 
NATIONAL TECHNICAL SCHOOLS 

*ORLO -w''OE 'RAINING SINCE 1905 

4000 So. Figueroa Street 
Los Angeles 37, California 

i 

RLL 8 PHASES IN ONE MASTER COU PHASE 
1 

TELEVISION 
INCLUDING COLOR TV 90gó of homes have at least one set- Color Ty is becoming more 

Popular daily. TV Station grow in number, need 
s 

technicians. Maintenance and repair offer 
big opportunities. 

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

PHASE 6 
RDAR AND PHASE MI 2 MICROWAVES RADIO-AM 

& FM These are the Radios in homes, cars, 
communications 

systems schools, all need expert of the furaki already upkeep. Stations expand used et tracking 
satellites. 

as FM becomes popular, contacting ratelLtes. Now transistors boom entire field. PHASE 7 

PHASE 3 
AUTOMATION 

INDUSTRIAL Amati Automation and ELECTRONICS Computer electronics Computers, Data are the new tools of Processing machines, industry and commerce. Electronic Controls, Skilled Technicians Guided Missile Systems in these fields are are new fields where in great ate 
demand at Electronics play a fop Pay. vital role. 

PHASE 8 

PHASE 4 
BROADCASTING 

8, COMMUNICATIONS SOUND SYSTEMS entertainment 
New popularity of Hi -Fi- 1uy, or in commerce, Stereo, as well as mmunications 

and industrial sound broadcasting 
have and business intercoms arnOOttante. Installation 

this a highly and maintenance of specialized and equipment requires important field, trained technician 

FIRST CLASS 

Permit No. 3087 

Los Angeles, Calif. 

war MAY. 

RSE 

RESIDENT TRAINING 
AT LOS ANGELES 

II you wish to take your train - 
ing in our famous Resident 
School in Los Angeles -the 
oldest and largest school of its 
Mind in the world -check 
spacial bee In auyen. 

NATIONAL SCHOOLS 

Address correspondence to Dept. R4Y- 23 
4000 So. Figueroa Street 

Los Angeles 37, California 
National Technical Schools also of- 

- . fors Complete Home Study Train- 
; ing Programs in Auto Mechanics 

& Diesel, Air Conditioning, Re- 
frigeretion- Electrical Appliances, 
and Home Appli Repair. For 
information and FREE ROOK write 
the School, Dept. RDC, stating 
course desired. 
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MARKETPLACE 

Olson Spotter features 12 crystal transmit channels, dual - 

conversion receiver, S /modulation meter, squelch, noise 

limiter, spotting switch. Operates on 117 VAC and either 
6 or 12 volts DC. $119.95. Olson Radio, Akron 8, Ohio. 

Ray -Tel 2 is a business rig offering 5 channels without var- 
iable tuning. It has adjustable squelch, noise limiting, 10 

tubes, 117 -VAC or 6/12 -VDC operation. Comes with a yoke 

mount. 5189.95. Raytheon Co., Lexington 73, Mass. 

Apelco AR -10 is a 10- channel job with noise limiter, 
squelch, and combination modulation -output meter. It has 

3 IF stages, operates on 117 VAC or 12 VDC. Meets DOT 
specs for use in Canada, maker claims. Apelco, S. San 

Francisco, Calif. 

March, 1963 

Heath GW -30 walkie- talkie 
is a 90- milliwatt unit which 
can be operated without a 
license but requires a ticket 
when talking to CB stations. 
Superregen receiver, I crystal 
transmitting channel. Uses 
9 -volt battery, has 40 -inch 
trhip antenna. The kit is 

$32.95, wired unit runs $50.95. 
Heath Co., Benton Harbor, 
Mich. 

EVERYONE IN ELECTRONICS 

,,,,USE THIS HANDY ORDER FORM 
' Hnrui W. Sams International Code Training System. 

Amazing new Course, including both text and 333§ 
rpm recordings, takes you from 3 to 22 words (aend- 
ing and receiving) in less time, with greater speed and 
accuracy than any other method known! In just a 
few hours, you'll be able to receive code at 2-3 
words per minute -no need to memorize individual 
code Characters! In a few more hours you'll be 
receiving in excess of 20 wpm -and sending, too. 
Includes full text, plus six r LP record sides. There's 
never been anything to equal this System for learn- 
ing speed! Order CTG-1, only 56.95 

ABC's of Camas Prejlralmm[. Explains principles 
and applications of digital computer programming, 
from the simple to the intricate. Also gives you a full 
understanding of computer functions. An invaluable 
guide to this most important and least understood 
aspect of computer use. Order CPL -1, only. $1.95 

North America Radio -TV Statioa Guide. Gives protected 
area, channel number, call letters, assigned power 
for 1,000 VHF and UHF TV stations; frequency, 
call letters, location for over 5,000 AM stations and 
1,500 FM stations. Includes 14 valuable maps show - 
ing station locations. Invaluable for DXers, TV- 
radio technicians, etc. Order RSO-1, only $1.95 

Transistor Substitution Handbook Shows over 15,000 
direct substitutions; includes basing diagrams, polar- 
ity indications and manufacturers for over 6,000 
transistor types. Explains why substitution is posei- 
ble; when to substitute and when not; precautions 
to observe. Order SSH-4, only .. $1.50 

Udrsirial Melnik C Chas Halaaek. A realistic expla- 
nation of typical industrial electronics circuitry; 
includes schematics and text descriptions of circuit 
operation and functions for over 50 different con- 
figurations. Order IEC-1, only 53.95 

Modern Communications Carts Vol. 3. FM & Muit$si 
Modulation Systems. Provides a complete understand- 
ing of FM systems and multiplex and pulse modula- 
tion systems. Includes projects and experiments, as 
well as review questions. Order MCPI.3, only $4.95 

lndnstrial X -Ray Hadhook. Fully explains principles 
and practices of modern X-ray technology. Covers 
generation and detection of radiation; basic applica- 
tions, equipment and techni ues' medical, industrial, 
commercial and lab uses, health physics, etc. A 
comprehensive treatise. Order IXE-1, only $7.95 

FREEIAsk 
for the Sams Bocklist. describing 

over 200 Important books. 

FREE!index to Photof act, world's finest cir- 
cuit data on 53,000 TV & radio models. 

HOWARD W. SAMS & CO., INC. 
Order from any Electronic Parts Distributor, or 
mail to Howard W. Sama & Co., Inc., Dept. C -123 
4300 W. 62nd St., Indianapolis,6, Ind. 

Send books checked above. $ enclosed. 

Send FREE Book list. 

Name 

D Send Photofact Index 

IAddress 

Lity Zone_State 
1 IN CANADA A.C. Simmonds d Sons. Ltd:, Toronto 7 ono= 111 
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NEW DOUBLE DUTY 

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

PS -7 SET 

2 nutdrivers (%" and sr "), 
2 slot tip screwdrivers 
(3i," and îíx "). 2 Phillips 
screwdrivers (.r0 and #1), 
all 3;/2" pocket size .. . 

plus 1" x 3),¡" hollow 
handle and case. 

PS -120 SET 

10 color coded, 3h" 
pocket size nutdrivers 

(35:" thru 3. ") . . 

plus 1" x 3'/." hollow 
handle and case. 

WRITE FOR LITERATURE 

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

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

20 

MARI ETPLA(,E 

Kaar Hand -D -Phone contains 
9 transistors and 3 diodes, has 
a superhet receiver. Input to 
final is under 100 mw, making 
it usable on License -Free 
Band. Weight is just under 2 
lbs. I crystal transmit chan- 
nel. Kaar Engineering, Palo 
Alto. Calif. 

Lafayette HE -66 walkie- talkie has 4 
transistors. It features a superhet 
receiver and I crystal T -R channel. 
Actual RF output claimed is 85 mw. 
Runs on 6 penlight batteries. $19.95 
each 2 for $38.95. Lafayette Radio, 
Syosset, N. Y. 

WRL Spacemate gives you 9 
transistors, weighs 11/2 lbs. and 
offers 2 crystal channels (II or 
16). The whip antenna tele- 
scopes to 46 inches. World Ra- 
dio Labs, Council Bluffs, Iowa. 

Globe Signal Optimizer is a multi -purpose instrument 
which gives you actual RF output in watts, percentage of 
modulation, harmonic readings, SWR, field- strength fig- 
ures, etc. $47.50. GC Electronics, Rockford, Ill. 

Electronics Illustrated 
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BUILD 10 -20 RADIO 
only 

CIRCUITS AT HOME 
with the Deluxe 95 

PR OGRESSIVE RADIO "EDU -KIT" 
A Practical Home Radio Course 

Now Includes 
RECEIVERS 
TRANSMITTERS 

* SQ. WAVE GENERATOR 
* SIGNAL TRACER * AMPLIFIER * SIGNAL INJECTOR 
* CODE OSCILLATOR 

* No Knowledge of Radio Necessary 

* Ne Additional Parts or Tals Needed 

* EXCELLENT BACKGROUND FOR TV TraiIilg Electrseies Technicians Since 1I4$ 

up 

SCHOOL INQUIRIES INVITED 

* Sold in 7! Countries 

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

The "Edu -Kit" offers you an outstanding. PRACTICAL NOME RADIO COURSE at 
rock- bettom pria. Our Kit s designed to train Radie Electrenit. Technicians, making 
use N the moat modern thd of Mme training You will learn radio theoryry, r -nsteuo- 
tien practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL- 

You will learn how to build radios, using regular schematics; how te wire cad 'older 
in professional m how te service radies. You will work with the utaridard type of 
punched metal chassis as well as the latest development of Printed Circuit chieuis. 

You will loam the basic principles of radio. You will construct, study and wok with 
RF and AF a plihore and oeaillatoni, detesters, rectifiers, test equipment. You will loans 
and practice code, using the Progressive Code Oscillator. You will learn and c 
trouble- shooting, rains th Progressive Signal Tracer, rogrefive Signal Injector, Progres- 
sive Dynamic Radio i Eleetrenies Teeter, Wave Generator and the accompanying 
env will r ceivei tri Technician and General CI N F.C.C. Radio 

You will receive training for the 
20 

Nice, 
Amateur Signal You will build Rector, Transmitter. ho Wave Generator, Code 

Oscillator. signal T ground for circuits, and learn how to operate them. heu 
will el an excellent 

knowledge 
roi tebv n 

niece* required. 
ired 

ADeolYtelyr no yea in o kt ewldge radie The u iw is the 
product iyou N many Year of teen in9 and engineering 

and 
The Edu -Kit" will pro- 

vide de you 'M a beak 
years coral in worth than worth many times the small 

You MY. The Signal Tracer alone is worts more than the sein of the entire kit. 

THE KIT FOR EVERYONE 
You do net need the slightest background 

In radio or aeince. Whether you are inter. 
rated in Radio i Electronics because you 
want an interesting hobby. well paying 
business ortftta lob with a future, you will find 
the 

Manyduthoucandw of h indiv duals of call 

ages and WtluarouM have successfully 
used the "Edu -Kit" in more than 711 coun- 
tries of the world. The "Edu -Kit" has been 
carefully designed, step by step, so that 
you eannot 
a k 

mistake. 
llow, you to toach yourself at y Yr own wn 

rate. No inetruotor i note 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, 

and i unie rally accepted as the standard in the field of electronics training. The Edu - 
Kit" usas the modern educational principle of 'Learn by Doing." Therefore you construct. 
learn schematics, study theory. practice trouble -shooting -all in a closely integrated pro- 
gram designed to provide an l'- learned, thorough and interesting baokgwnd in radie. 

You begin by examining the va ius radio parts of the Edu- Kit." You then learn the 
function, theory and 

miming 
of these parts. Then you build simple radio. With this first 

net you will enjoy !listening to regular broadcast talions, learn theory, practice tenting 
and trouble- shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, a progressive and at your rate, you will 
find yourself constructing more advanced multi -tube radio circuits, and doing work like a 

professional Radio Technician. 
Included in the "Edu -Kit" cours are Receiver, Transmitter, Code Oscillator, Signal 

Tracer, Square Wave Generator and Signal Injector circuits. These not unprofes- 
sional "breadboard" experiments, but genuine radio circuits constructed by mans of 
professional wiring nÁ soldering o metal chassis, plus the new method of radio truc - 
tion known a Printed Circuitry." These These circuits operate on your regular AC or DC house 
current. 

THE "EDU -KIT" IS COMPLETE 
You will receive all parte and instructions neasury to build several different radie and 

electronics circuits, each guaranteed to operate. Our Kits contain Wens, tube sockets, 
variable, electrolyt mica, ceramic and paper dielectric condensers, resistors, tie strips, 

hardware, tubin' g, punched metal chassis, Instruction Manuals, hook -up wire, solder. coils, 
selenium rectifiers, volume controls and sw.tehec, etc. 

including Printed Circuit chassis, In addition, you Printed Circuit materials, 
vé Nul t of tools, special tube sockets, hardware and instructions. You also receive a 

professional electric soldering iron, and a self- powered Dynamic Radio and Electronics 
Tester. The ides -Kit" also includes Code Instructions and the Progreesive Code Oscillator, 
in addition to F.C.C.type Queatien and Answers for Radio Amateur License training. You 

will also receive leana for servicing with the Progressive Signal Tracer and the Progres- 
sive Sgnal Injecter, Nigh Pìdelity Oelde and e QY.a Beck. Yeu receive Membership in 
Radio-TV Club, Fra Conltation Service, Certificate of Merit and Discount Privileges. - -- UNCONDITIONAL MONEY -BACK GUARANTEE - - -- You receive all parts, tools, instructions, etc. Everything is yours to keep 

Choose From These Popular 

"Edu -Kit" Models 

# 10A: 10 Circuits $14.95 

# 15A: 15 Circuits $19.95 

# 16A: 16 Circuits 

(Includes Printed Circuitry) $22.95 

#20A: 20 Circuits (includes Printed Cir- 

cuitry and 4 Advanced Circuits) $26.95 

March, 1963 

FREE EXTRAS 
SET OF TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

LIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 
VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 

INSTRUCTION MANUAL 
NIGH 

ISION BOOK 
GUIDE 

RADIO 
IZZES 

TROUBLE -SHOOTING ROOK 
MEMBERSHIP RADIO- 
CONSULTATION 

IN, 
SERVICETM 

CLUE: 

AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

I SERVICING LESSONS j 
You will leant trou lle manner. You servicing in praire 

on the sets that ill practice repairs will You 1i learn 
home, portable you d causes trouble i Mme, te 

as r radies. You 
in 

learn hew 
the 

use the c 
Injector 

Signal Tracer. 
niio Signal Injicn and the dynamic 

Radio 
learning 

Electronics pester. While you 
are l car aine in this 

many 
way, for will be able to do my a rs nd 

Icha your friends and neighbors, charge 
tees du. ill far nod the price of 
Me elp Kit." Our Consultation 

technical 
Bowies 

will help you with any teehnial problems 
you may ara. 

FROM OUR MAIL BAG 
1. Stataitis, of 23 Poplar PI., Water- 

bury, Conn., writes: have repaired 
several sots for my friends, and made 
money. The Edu -kit' idl for 

it 
itself, 

was ready to pen S2 
but I found Your ad and sent for your 
Kit." 

Ben Valerie. P. O. Box 21, Magna. 
Utah: "The IWu -Kits are wonderful. Here 
I am sending you the question and alse 
the answers for them. I have been in 
Radio for the last seven years. but like 
to work with Radio Kits, grand like to 
build Radio Testing Equipment- 1 en- 
dyed minute I worked with the 

ifferent ekits;a'the Signal Tracer works 
fine. Also like to let you know that I 

feel proud N becoming member N your 
Radio-TV Club." 

Robert L. Shutt, 1534 Monroe Ave. 
Nunti , W. Va.: "Thought I would 
drop you few lines to N a- y that I r 
ceived my Edu -Kit end was really amazed 
that such a bargain can be h amazed 

ad t such 
low price. I have alruely atrtd 
n dradios and phemegraPha. My 

rwallY surprised to see e 

get into the yy of It se quickly. The 
Troubleshooting Tester that comes wita 
the Kit is really 

i 
swell, and find the 

.e o-r. te be found ." cuele, 

ORDER DIRECT FROM AD- RECEIVE FREE BONUS 

RESISTOR AND CONDENSER KITS WORTH $7 

MODEL desired Price 
n Send "Edu -Kit" postpaid. I enelose remittance In full. 
O Send "Edu -Kit" C.O.D. I will pay postage. 
C Send me FREE additional information describing Edu - Kitt," 

Name 

Address 

I 

I PROGRESSIVE "EDIT- KITS" INC. 
1186 Broadway. Dept. 5416AEa Hewlett. N. T. J 
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Fill in coupon for a FREE One Year Subscription to 
OLSON ELECTRONICS' Fantastic Bargain Packed 
Catalog - Unheard of LOW, LOW, WHOLESALE 
PRICES on Brand Name Speakers, Changers, Tubes, 
Tools, Hi -Fi's, Stereo Amps, Tuners, and other Bargains. 

NAME 

ADDRESS 

CITY 7ONE_STATE 
If you have a friend interested in electronics send his 
name and address for a FREE subscription also. 

OLSON ELECTRONICS 
INCORPORATED 

429 S. Forge Street Akron 8, Ohio 

GET YOUR FIRST CLASS 

F.C.C. LICENSE 
IN EIGHT WEEKS! 

Need your 1st class commercial license 
fast? The proven Grantham F. C. C. 
license course is now being offered in a 
special, accelerated eight (8) week course, 
intact- nothing is deleted. This inten- 
sive course has been highly successful, 
and is especially suited for those who 
have been employed in the electronics or 3 =' 

broadcast industries. However, experi- 
ence in electronics or broadcasting is not 
necessary; if you are willing to apply your- f'! 
self, have above average intelligence and 
can study at an above average rate, this 
course is for you! Classes are small and 
meet for eight hours a day, with maxi- 
mum personal instruction by our top- 
notch teacher. At present this accelerated 
course is being offered only at the Los 
Angeles Division of Grantham Schools. 
Write for free details today. '!3 

Grantham School Of Electronics 
DEPT. C -38 

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

22 

MARKETPLACE TMARKETPLACE 

Seco 510 Transmitter Tester is a portable instrument which 
gives you a direct reading of percentage of amplitude 
modulation and actual RF output. High impedance input for handi- talkie checks. $46.95. Seco, Minneapolis 19, Minn. 

Lafayette TM -58 is an SWR bridge and RF power meter 
which can be inserted permanently in the coax line. It 
indicates up to 15 watts power, has a built -in dummy load, 
measures SWR from l:1 to 4:1. $7.95. Lafayette Radio, 
Syosset, N. Y.. 

Executive Frequency Synthesizer uses 23 crystals to give 
you frequency control on all C8 channels. 24th position is 
spare. Self -contained power supply. Matches Executive 100 
and 50 transceivers. $159.50. Intl. Crystal. Oklahoma City. 

Turner 355C C8 microphone 
has a push -to -talk bar on the 
side which is gripped by all 
fingers rather than just one. 
It has an output level of 
-50db, response of 80 -7,000 
cps. $12.50. Turner Micro- 
phone Co., Cedar Rapids, 
Iowa. 
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the Same School That Originated the RTS BUSINESS PINN 

Pwa'A 

A SPECIAL COMPACT COURSE 
COVERING ALL THREE PHASES OF 

r 

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 
Muftivibrators 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 

I 
BASIC INTERMEDIATE ADVANCED 
DESIGNED FOR THE BUSY MAN OF TODAY 

This is MODERN training for the MODERN man. You'll find no "horse and 

buggy" methods here. Every page of this streamlined course is devoted 

to important Electronics principles and practical projects. You'll be 

amazed how fast you grasp Basic Electronics the RTS way. RTS has 

combined modern THEORY and PRACTICE to make this the finest train 

ing program of its kind available' 

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 considerations, 

covering each important point thoroughly, yet concisely. The technician 

will enjoy the practical review of fundamentals and profit from the 25 

advanced subjects covered. 

RTS GIVES YOU "TOP MILEAGE" FOR YOUR TRAINING DOLLAR 

The price quoted below buys EVERYTHING - there are no extras to pay 

for. RTS has gone "all out" to give you the best training value in America. 

Why pay hundreds of dollars for training such as we of=er when it's avail- 

able for this LOW PRICE' If you can find a better training bargain... 
BUY IT 

CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS 

Some students will complete this course with "Jet like" speed but we 

allow up to two years if your circumstances require it. You study at your 

own rate. You are ENCOURAGED but not pushed. You' I find the lessons 

professionally written LET US SEND YOU ONE OF THESE LESSONS 

ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE FOR YOURSELF. 

NO OBLIGATION' 

AND MUCH MORE 

RTS' Mernbesh'a In 

The Association Of 

Nome Study Schools 

is your assurance of 

Reliability. Integrity and 

Quality of Traintns. 

SQCI AT! a,1 
O 

477.4. "" 
1T'Ó 

S1 

TERMS ALSO AVAILABLE 

AS LITTLE AS 

$500 
DOWN $500 PER MONTH 

SAVE TIME - SEND 

$5.00 WITH COUPON 
YOUR FIRST LESSONS AND 

KIT WILL BE RUSHED TO YOU 

THE SAME DAY THEY ARE RECEIVED! 

DON'T LOSE OUT - FIND OUT! 

RTS ELECTRONICS DIVISION 

815 E. ROSECRANS AVENUE 

LOS ANGELES 59. CALIFORNIA 

Est. 1922 

w 
010 

RTS ELECTRONICS DIVISIOW Dept Si 33 

I11S E. ROSECRANS AVENUE LOS ANGELES SR, CALIFORNIA 

Rush me full information by return mail. (Please Print) 

Honte 

Addna 

City Zo ,,e - -_- Store 

l _tpi ENROLL ME NOW 

March, 1963 
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1, MARKETPLACE 

in TELEVISION, RADIO, 

ELECTRONICS, RADAR, SONAR 
CHRISTY OFFERS 

COMPLETE TRAINING! 
Investigate the Christy Complete Course. Why be satisfied with less? CTS Shop Method Home Training makes learning 
easy. You learn by working with actual equipment. You receive Comprehensive 
training from the start. Can EARN AS YOU LEARN. You become qualified to open your own Electronics ltepir business 
or to gain high pay as TV, Radio. Electronics, etc. Technician. 

19 TRAINING KITS INCLUDED! 
You receive a Multi -Tester, Oscillator. Signal 

racer, 
Oscilloscope, 

Regenerative 
Signal Gen - 

Radio, 27" TV set (optional) d ther valuable testing equipment. FREE COOK and TWO FREE LESSONS yours for the asking! No obligation. 
CHRISTY TRADES SCHOOL 
Dept. T-2113, 3214 W. Lawrence Ave. 

Chicago 25, 111. _J 
CHRIST TRADES SCHOOL, Dept. T -2113 

_' 1 3214 W. Lawrence Ave., Chicago 25, 111. 
Please send me the 3 FREE ROOKS and Special Form for I PAYING LATER from EARNINGS MADE WHILE LEARNING. 

AGE 

Sonotone CM -30M Ceramike 
has a magnet on the back 
(shown) which holds it to the 
dash of your car or any other 
metal. Sensitivity rating is 
-49db, response is 60 -7,000 cps. 
PTT button on top. Case is 
Imples plastic. $9.70. Sonotone 
Corp., Elmsford, N. Y. 

l NAME 

IADDRESS 

C[TY ZONE___ STATE 

Cl/THOL EX 

GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 11 /2 minutes 
or less in metal, hard rubber and plastics. No 
tedious sawing or filing -a few turns of the wrench does the job. All standard sizes .. . round, square, key, or "D" shapes for sockets, 
switches, meters, etc. At your electronic parts 
dealer. Literature on request. 
GREENLEE TOOL CO. one 
2028 Columbia Ave., Rockford, Illinois 
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Big Mike Mark I is a CB micro- 
phone with a built -in transistor 
amplifier. Screwdriver adjust- 
ment on the side varies output 
level and frequency response 
(tone). The amplifier is oper- 
ated by a mercury cell. Push - 
to-talk bar on side; 39db out- 
put. $33.50. Instruments k Com- 
munications, Inc., Wilton, Conn. 

Black Beauty Fiberglas mobile 
antennas (3 shown) have a solid black Fiberglas sleeving for weather protection. They are center -loaded, 48 inches high, 
can be mounted on cowl, fen- der or trunk. Antenna Special- 
ists, Cleveland, Ohio. 

Lt 6a 

WRL NA -27 Pre -Amplifier uses two Nuvistors (6CW4's) to give you up to 20db gain in signal strength, can be mounted inside most CB transceivers. Requires 90 -125 VDC, 
6 or 12 volts for filaments. $)1.95. World Radio Labs, Coun- cil Bluffs, lowa.1_ 
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© SCOTT 

Scott Stereo Tuner Kit 

Wins Rave Reviews 

from every Leading Hi -Fi Expert! 
Just one year ago Scott introduced the LT -110 FM Stereo Tuner 
Kit. High Fidelity Dealers built this superb kit themselves, exam- 
ined its many features, and recommended it without reservation. 
Enthusiastic kit builders deluged us with mail. Now the verdict is 

in from all the leading technical experts. Never before in the his- 
tory of the industry has a single kit received such unanimous 
praise. We reprint a few excerpts below. 

from Popular Electronics 
A test model of the LT -110 
was wired at POPULAR 
ELECTRONICS in just 
under five hours. Another 40 
minutes was used for careful 
alignment and the tuner was 
"on the air." ... The LT -110 
met or exceeded all the manu- 
facturer's detailed specifica- 
tions on sensitivity, distor- 
tion, output level, a.c. hum, 
and capture ratio. . . the 
audio response is excellent, 
being within ± 1 db, from 
approximately 20 to 16,000 
cycles.... Channel -to- channel 
crosstalk is particularly ex- 
cellent both in terms of uni- 
formity and the fact that it 
holds up well above 10,000 
cycles.... Frequency drift of 
the LT -110 from a cold start 
is extraordinarily low - less 
than 5 kc. The a.c. hum level 
(referred to 100% modulation) 
is low and exceeds the manu- 
facturer's rating by 5 db... . 

It's difficult to imagine a kit 
much simpler to assemble than 
the LT -110. The full -color 
instruction book eliminates 
just about the last possible 
chance of wiring errors. . 

From a plain and simple 
operational standpoint, the 
LT -110 works well and sounds 
good." 

Popular Electronics, Oct. 1962 

March, 1963 

from ELECTRONICS WORLD 

"Construction time for the 
unit we tested was 6% 
hours, without alignment. .. in listening tests, the 
tuner showed its high use- 
able sensitivity to good 
advantage. Using an in- 
door antenna which pro- 
duced marginal signal to 
noise ratios on most other 
tuners we were able to 
get noise -free, undistorted 
stereo reception." 

Electronics World, Nov. 1962 

from AUDIO 
"The LT -110 (is) so simple to 
build that we unhesitatingly 
recommend it for even the 
novice.... We found that the 
useable sensitivity (IHFM) 
was 2.1 uv.... a fine stereo 
tuner and an unusually easy 
kit to build." Audio, April 1962 

from RECORD GUIDE 

"It seems to me that every 
time I turn around I am 
building another of H. H. 
Scott's kits. And each time 
I end up praising the unit 
to the skies. 
The Scott instruction 
books should be a model 
for the industry. They 
feature full -color, step -by- 
step, illustrated directions. 
Each resistor or other com- 
ponent is shown in the 

progressive phases in its 
color code and in its proper 
position... . 

This tuner kit has to be 
ranked on the same plane 
as H. H. Scott's factory - 
wired units. It is an ex- 
cellent product. . very 
likely to give long, trouble - 
free service." 

American Record Guide, Sept. 1962 

Now Sonic Monitor* Added .. 
Scott's unique Sonic Monitor has now 

been added to the LT -110. This fool- 

proof stereo signaling device tells you 

audibly when you are tuned to a 

stereo station. 

LT -110 FM Stereo Taw Kit... $155.15 

LK -4141 -Wan Stereo Moiler Kit... $124.15 

LK -n II-Watt Stone Aligner Kit ... $15$.115 

LC -21 Stereo Ceelrel Center KR ... $8115 

LK- 111171- Wettatene Poster Willa KR _. $15515 

*Patent Pending. (All prices slightly higher 
West of Rockies.) 

H. H. Scott, Inc. 111 Powdermill Road 
Maynard, Massachusetts Dept. 130 -3 

Rush me complete details on your 
LT -110 FM Stereo Tuner Kit and 
other superb Scottkits. Be sure to 
include your new free Stereo Record, 
"The Sounds of FM Stereo" showing 
how new FM stereo sounds, and 
explaining important technical 
specifications. 
Name 
Address 
City State 
Export: Mort,an Exporting Corp., 458 Broadway, N.Y.C. 

Canada: Atlas Radio Corp., 50 Wingold Ave., Tweet, 
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--for a CB system that's 
got it at both ends! 

VIP 
top loaded 
4' whip on 
mobile unit 

These handsome all- fiberglass an- 
tennas combine inherent protection 
against precipitation static, corro- 
sion, rust - with professional quali- 
ty performance in the CB range. 
thwBIG STICK, style 176 -18' vertical antenna 
VIP - style 173 - 4' top loaded whip 

COLUMBIA PRODUCTS COMPANY 
SHAKESPEARE CO. SUBSIDIARY, COLUMBIA, S. C. 

THE GLOBE STAR 
CITIZENS BAND 

TRANSCEIVER 

The pacesetter on to- 
day's CB transceiver 
market. Super cir- 
cuitry eliminates 
adjacent channel interference, gives quieter op- 

eration. 16 tube power. Heavy 
duty chassis built to take it. 
Send for complete specs now. 
Use coupon below. 

ELECTRONICS 

FREE WHEN YOU BUY the STAR The Globe Citizens Band Book tells you everything you must know to operate CB. What you can and can't do. Installation tips, which antenna, base or mobile, CB language. It's all here. A regular 2.00 value. compiled by experts. Free with 
very. 

CB transceiver front Globe exclu- 

SEND =100 FOR A COPY NOW 
Like a copy of this great book now? Use the coupon below and enclose 
1.00 cash or money Order for each copy. 

GC ELECTRONICS CO., 400 S. Wyman , Rockford, Illinois 

Rush me the Globe Name 
Star Spec sheet n 

1 1 Send me _ copies Address 
of the CB Book. I 

enclose 1.00 for each 
copy. City State 
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K UNN RECEÌVINGNEQUEPMENTED 

MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

345A Crystal Controlled 
Complete Converter. Excel. 

$29.95 lent Hged cot- 
structlon... Easy 
to install. De- 
signed for stan- 
dard transistor 
car radios. Re quires no Mgt 
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, di- 
' 

tunable 
nerPowered self-contained mercury cell. Excellent sensi- 

Ivityy and stability. Designed for ear, home or portable re- ceivers. Two types available: Aircraft VHP 115 -130 MC 150 -182 MC. 

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

315A Complete $14.95 
A 

low cost Tunable Con- verter for y 10 MC area of: 28 -54 MC. Air- craft V11F, or 150 -180 
MC. Easily installed. For 
use with home or auto 
seta. 
918A Directly Tunable 
Converter. Available in 
four ranges: 28 -30 MC, 90 -50 MC, 115 -130 MC, 
or 150.180 MC. Com- 
plate 121.9. 

.8"211 1O-ä` 

e 20 GLENW000 
CINCINNATI 17, 

OHIO 

STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, 
AS AMENDED BY THE ACTS OF MARCH 3, 1933, JULY 2. 1946. AND JUNE II, 1960 (74 STAT. 208) SHOWING THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF 
ELECTRONICS ILLUSTRATED published bl- monthly at Greenwich, Coon., for October 1, 1962. 

1. The names and addresses of the publisher, editor, manag- ing editor, and business managers are: Publisher, Fawcett Pub- lications, Inc., Greenwich, Conn.; Editor, Robert G. Beason, Oradell, N. J.; Managing Editor. Larry Eisinger, Staten Island, 
N. Y.; Business Manager, Gordon Fawcett, Greenwich, Conn. 

2 The owner is: (If owned ty a corporation, its name and address must be stated and also immediately thereunder the names and addresses of stockholders owning or holding I per- cent or more of total amount of stock. Of not owned by a corpo- ration, the names and addresses of the Individual owners most 
be given. If owned by a partnership or other unincorporated 
firm, its name and address. as well as that of each Individual 
member, must be given.) Fawcett Publications, Inc., Greenwich, 
Conn.; W. R. Fawcett, Jr., Norwalk, Conn.; Marion Bagg, Kan- 
sas City. Mo.; linger Fawcett, New York, N. Y.: V. D. Faw- 
cett, Greenwich, Conn.: M. B. Fawcett, Norwalk, Conn.; Gordon W. Fawcett, Greenwich, Conn.; Gloria Leary, Santa 
Monica, Cal.; V. F. Kerr, Bakersfield, Cal.; Allan M. Adapts and Jack B. Adams as trustees under the trust agreement with Eva F. Roberta dated July 3. 1959, Greenwich. Conn.; H. A. Faw- 
cett, New York, N. Y ; Roscoe Kent Fawcett, Reno, Nevada, 
M. F. Fawcett, Greenwich, Conn, 

3. The known bondholders, mortgagees, and other security. 
holders owning or holding 1 percent or more of total amount 
of bonds, mortgages, or other securities are: (If there are 
none, so state.) None. 

4. Paragraphs 2 and 3 include, in cases where the stockholder 
or security holder appears upon the books of the company as trustee or in any other fiduciary relation, the name of the per- son or corporation for whom such trustee is acting; also the statements in the two paragraphs show the a ®ant's full knowl- 
edge and belief as to the circumstances and conditions under which stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock and se- curities in a capacity other than that of a bona fide owner. 

5. The average number of copies of each issue of this publi- 
cation sold or distributed, through the mails or otherwise, to 
osld subscribers during the 12 months preceding the date shown 
above was: (This information is required by the act of June 11, 
1960, to be Included in all statements regardless of frequency 
of Issue.) 207.089. 

GORDON FAWCETT, 
Business Manager 

1982. 
ifsorn to and subscribed before me this 88th day of September. 

ISEALI LILLIAN M. KLEIN 
(My commission expires April 1. 10031 
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TV -RADIO Servicemen or Beginners.. 

Send for (0-,,e4, 
7- Volume Job-Training Set 

on 7 -Day FREE TRIAL! 

The First 

Practical 

TV- RADIO- 

ELECTRONICS 

Sloop 

Library! 

Like Having An Electronics Expert Right At Your Side! 

Answers ALL Servicing Problems QUICKLY... YOI. '- EVERYTHING ON 1$- VOL. 5- tYERYTM'NG on Tv 

Makes You Worth More On The Job! 
Put money- making. time -saving TV- RADIO - ELECTRONICS know -how at your 
angenlps- examine Coyne's all -new 7- Volume TV- RADIO -ELECTRONICS 
Reference Set for 7 days at our expense) Shows you the way to easier TV -Radio 
repair -time saving, practical working knowledge that help' 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! 

'LEARNED MORE FROM THEM 
THAN FROM 5 YEARS WORN!^ 
"Learned more from your first two 
volumes than from 5 years work." 
-Guy Bliss. New York 
"Swell sat for either the service- 
man or the beginner. Every aerie 
bench should have one. "-- -ANbin 

, ) Masbrech. low. 

6,` 

FREE DIAGRAM BOOK! 
Walll send you this big book, -'150 Radio-Tel.- 
bien Picture Patterns and Diagrams Explained" 

ABSOLUTELY FREE Jude for examining Coyne's 
7- Volume Shop Library on 7 -Day FREE TRIAL! 
Shows how to not servieine time by reading Dit- 
toes-patterns, plus .ehematie dispp for puny 
TV and radio seta. Yours FREE whether you 
keep the 7- Voluss Set or sot! Metl coupon 
TODAY! 

Educational Seek PukRshfng Divide, e ELECTRICAL SCHOOL 
145$ W. Conçois Parkway 'Dept- 33 -El, Clues 7, Ilbesfs 1 

RADIO PRINCIPLES! 300 pata TROUBLESHOOTING! Coves all 
at practical explanations; hun- 
dreds of illustrations. 
VOL. 2-EVERYTHING ON TV- 
RADIO -FM RECEIVERS; 403 
pages; fully Illustrated. 
VOL. 3- EVERYTHING ON TV. 

RADIO CIRCUITS! 336 pages: 
hnndrads al i!! estraeoas, circuit 
diagrams. 
VOL. 4- EVERYTHING ON SERV- 
ICING INSTRUMENTS! Has they 
wort. how to ate thew. 361 
pages; illuatra/ad. 

types of rota 437 pates; illes- 
trationa, diagrams. 

VOL. 6-TV CYCLOPEDIA! Quick 
and concio. answers to TV prob- 
lems in alphabetical arder, in- 
cluding UHF, Colar TV end 
Transisterg 860 Pease 
VOL. 7- TRANSISTOR CIRCUIT 
114110110000 Pracaut RNerame 
mewing Trarnislur AgpAcalima 
ewe 200 Circuit Olagrarea, 

410 pesa. 

BOOM WIVE MIGHT, VINYL CLOTH NASMAALE COVERS 

FREE BOOK -FREE TRIAL COUPON! 

PRODUCTS 

FOR MODERN 

LIVING 
AIR PLUG -IN TYPE PORTABLE 

INVERTERS' 
A. C. Hominid Electricity Anywhere 

MODELS .. ii year car, beat or Pee. 
6 -RMF (6 volts) 60 to 80 watts. Operates Standard A.C. Shipping weight 12 iba. DEALER 

ORe ates Stanch NET PRICE . , . .....$33.00 
R staid' ,ors Machines 12T -RME (12 volts) 90 to 125 Dicta) ngdios watts. Shipping weight 12 lbs. SmallR dos DEALER 

*Additional Models Models Availably Heating Pads, etc. 

Airline Style Overhaul Malghir min Cab BIN 

TRUCK -BOAT -AUTO 
AIR KARADIO 

nCel lent Tone, - 
Volume, and Sensitivity' 

pact, yet powerful. Fits all 
rucks. station wagons, most 
ars and boats. Just drill a 41. nit bole In roof and suspend the 

e pleee unit (aerial, chassis and pester) In minutes. Watertight t- 
g assembly holds antenna upright. Yoke - 

tyne bracket Into 'on tilt dlo to any angle. F tra -e aketlee ad/o han S tunee 12 double-pnepoae), overinat Alnico 
5 PM speaker for fall, ooh tone. Blg, miff-to-read Il. 

stainless 
dial. 

fingertip caning control, Volume and tone controls. a8 -In. stainless seen rhn. Neutral gray -tan enameled metal cabinet. T x Bye x 4 fn. 
1gh over -ill- Shipping weight 101/4 Iba. 

I TR1279 -12A for 12V Dealer 
1 

Neel Pce e 
TR -127 

$41..996 
6 

See your Elec- 
tronic Parta 
Distributor .. 
Write Factory 

Free Lib 
rotors . 

ATR ELECTRONICS, INC. 
Formerly Amer,con relevs,on & Rodo Co 

Ouofdy Products Snce 1031 
ST. PAUL I. MINNESOTA -U.S.A 

March, 1963 

Educational Rook Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. 33 -El, Chirago 7, Ill. 

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

Name 

Address 

City Zone.... State 
you 

e 
O here ostage on C.O.D.oand cash orders. 7-Day Money-Rack 
C orant ee. 

Age 

studying antenna system in Tri- State's 
electronics lab 

become electronics 
engineer in 27 months 
College graduates enjoy higher income . . . advance- 
ment. Become a graduate Engineer. Industry likes Tri- 
State graduates. Major corporations visit us regularly 
to interview and employ seniors. BACHELOR OF 
SCIENCE DEGREE IN 27 MONTHS in Electrical (Elec- 
tronics or Power major), Mechanical, Aeronautical, 
Chemical, Civil Engineering. IN 36 MONTHS a B. S. de- 
gree in Business Administration. One -Year Drafting - 
Design Certificate Program. Enrollment limited. Small 
classes. Campus. Well- equipped labs. Modern dorms. 
New library. Founded 1884. Moderate costs. Enter June, 
September, January, March. Write J. A. McCarthy for 

Catalog and "Your Career in Engineering and 
Commerce" Book. 

fl ,TRI -STATE COLLEGE 
, 4833 College Avenue Angola. Indiana 
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BEST BUYS IN STEREO AND MONO HI -FI 

Transis- 
torized 
Stereo/ 
Mono 
4 -Track 
Tape t`gP4gi ä.' 
Deck 
RP100 -OR +t 
Semikit (electronics in kit 
form) $299.95 Wired $399.95 

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

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

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

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

cuscommoija ) so; 

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

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

Stereo 
Power 
Amplifiers 

AM Tuner HF194 Incl. FET 
Kit $39.95 Wired $65.95 

Stereophonic 
Dual Preamplifier ST84 
Kit $59.95 Wired $89.95 

Kit 
70W HF87A:$74.95 

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

Wired 
$114.95 
$139.50 
$ 74.95 

FM- Multiplex 
Autodaptor MX99 

Kit $39.95 Wired $64.95 
Cover Optional, $2.95 
(Patents Pending) 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
770 Series 
from 
Kit 
$79.95 
Wired 
$109.95 

U. S. Pat. 
60W CW Transmitter $723 
Kit $49.95 Wired $79.95 

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

BEST BUYS IN TEST EQUIPMENT 

Metered 
Variable Auto - 
Transformer AC 
Bench Supplies 

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

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

Tube 
Tester 
*625 
Kit $34.95 Wired $49.95 

6- & 12V 
Battery 
Eliminator 
& Charger 
*1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor equipt. #1060 
Kit $38.95 Wired $47.95 

Peak -To -Peak 
VTVM #232 
& Uni -Probe® 
(U.S. Pat.) 
Kit $29.95 
Wired $49.95 

VTVM #221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator 
*324 
Kit $26.95 
Wired $39.95 

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

"Formerly called #260 

DC -5 MC 
5" Scope 1460 
Kit $79.95 
Wired $129.50 

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

1000 
Ohms/ 
Volt 
V -O -M #536 
Kit $12.90 
Wired $16.90 

Multi - 
Signal 
Tracer 
# 145A 
Kit $19.95 

_Wired $28.95 

EXCELLENCE 

IN 

CREATIVE 

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

EICO, 3300 N. Blvd., L.I.C., N.Y E 
1.3 

O Send free Catalog describing over 

106 top-quality products, 
free Stereo 

NI -Fi 
uide, free Short Course for 

Novice License, name of nearest 

Ì EICO dealer. Q Send new 36-Page 

I GUIDEBOOK 
TU HI -Fl for which I 

enclose 250 for postage & handling 

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

Address ..... _...._ ............. 
_._....... . 

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

Add 5% In the West 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Fri., 7:15.8 P.M. 
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MARCH 1963 

IN a little less than five years the Citizens Radio Service has changed 
from an almost unknown band to one of the liveliest and most talked - 

about media in the world of communications. A few thousand licensees 
of 1958 have grown now to almost 400,000. Tens of thousands of small 
businesses and private citizens derive incalculable benefits from Citizens 
Band radio, which at once offers a fast, modern means of communica- 
tion with modestly priced equipment and a simplified licensing procedure. 
It is truly radio for the average man and the independent merchant. The 
Federal Communications Commission can congratulate itself for originat- 
ing a service so useful to so many, but by the same stroke of genius it 
also created problems in rules- enforcement of a magnitude never before 
seen. It was not long after the birth of CB that Commissioners and the FCC 
staff began asking themselves what they could do to regulate the new 
service without destroying its usefulness. The question did not lend itself 
to easy solution. It still has not been answered with finality, and probably 
never will be. But the FCC has definite opinions on the Citizens Radio 
Service as it now stands and some clear -cut intentions about the near 
future. Among them: 

Most licensees are using their stations for the purposes intended 
by the rules. 

The Citizens Band is considered a special "problem band" insofar 
as Class D stations are concerned. 

Another revision of the rules is under way, though no drastic 
changes are imminent for CB (see below). 

CB is declining in popularity amongst radio hobbyists. 

No new frequency allocations are contemplated and CBers will 
be fortunate to hold those they now have. 

The last item may come as a surprise to many CBers -that those who 
assign and police the radio frequencies would contemplate a squeeze on 
the band when the number of licensees is expanding so rapidly. Yet it 
does at this writing appear to be a definite, though vague, threat. The 
underlying consideration at this point is whether those frequencies now 
allotted to the Citizens Band are being used properly and are providing the 
service needéd. (Continued on next page) 
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The actual make -up of the Federal 
Communications Commission -who it 
is and what it does -is the source of 
no little confusion, even on the part of 
those who hold radio licenses granted 
by the agency. The Commission itself 
is made up of seven men who are given 
political appointments by the President. 
One Commissioner serves as chairman, 
the current one being Newton N. 
( "Wasteland ") Minow. The Commis- 
sioners have the job of formulating 
policy and doing other such high -level 
work. Working for the Commission is 
the FCC staff -such men as Ben F. 
Waple, Acting Secretary, and Ivan H. 
Loucks, who now heads up amateur and 
Citizens Band radio operations. The 
staff carries out the Commission's poli- 
cies, doing the paperwork, making 
lower -level decisions, running a moni- 
toring program ... and writing citations. 

The Commissioners, as a group, never 
have made any pronouncement regard- 
ing Citizens Band radio -or the Citizens 
Radio Service, as it is known in official 
circles. However, last summer one 
Commissioner, Frederick W. Ford, 
speaking in Parkersburg, W. Va., at the 
Annual Tri -State Citizens Band Round- 
up, aired some of his own views on the 
band that coincide with those held by 
members of the FCC staff (they have 
said) . Presumably, other Commis- 
sioners also agree, since there has been 
no postscript from them. 

"It seems obvious," said Mr. Ford, 
"that if the (CB) service gets so out 
of hand that the Commission is unable 
to cope with it; if because of extreme 
numbers of users and general lack of 
care for restrictions the service virtually 
destroys itself, it might become neces- 
sary to withdraw the 11 -meter frequen- 
cies from the service." 

Mr. Ford hastened to tell his listeners, 
who must have been a little shook up 
by this time, that such an eventuality 
seemed drastic and unlikely. But, on 
the other hand, he continued, "it would 
be most difficult to justify the exten- 
sive and expensive field force which 
might be required to police the band." 

The speech, which ran to seven close - 
typed pages, was a transparent attempt 
to make friends with the CBers at the 

What ti, ?CC 
roundup, to enlist their help and co- 
operation in steering CB in the right 
direction. It was a friendly talk and no 
doubt had the desired effect, but the 
carefully gloved hand had to make a 
momentary appearance. 

"Your service has come in for a good 
deal of attention lately," Mr. Ford con- 
cluded, "and my parting (wish) , which 
I hope will be taken with all the good 
will with which it is given, is that the 
future attention which (CB) receives 
will be all in the nature of commenda- 
tion and not condemnation." 

Mr. Ford's journey to Parkersburg 
was not the first made by the FCC 
people to Citizens Band gatherings. For 
more than two years the FCC has been 
steering on a friendship -and- education 
tack. Administrators (such as Mr. 
Loucks) and engineers alike have 
talked to CBers in groups large and 
small, telling them where the service 
had gone wrong and where they hope 
to see it arrive in the future. The public 
relations work has not been in vain. 
Most Citizens Band licensees now view 
the FCC with friendly feelings, replac- 
ing the all- they -do-is- write -citations 
hostility of the past. The net result 
has been a vast improvement in oper- 
ating practices and conditions on the 
band. 

In the words of Messrs. Waple and 
Loucks, "The Commission believes that 
by and large most Citizens Radio station 
licensees are using the stations for the 
purpose intended by the rules, i.e., 
short -distance communications neces- 
sary to the conduct of business or per- 
sonal activities." But then they add: 
"Unfortunately, however, some licen- 
sees operate their Class D stations for 
purposes other than these, in violation 
of the rules, and they threaten the 
utility of the service for the intended 
purposes." 

The primary violation, they say, and 
nearly any CBer could guess, is the use 
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of the band for hobby -type communica- 
tions. This is what they call "amateur - 
radio -type of operation with contacts for 
the sake of contacts, including discus- 
sions regarding carrier frequency, 
modulation, antennas, signal strength 
and checking into local nets." 

"In some parts of the country," say 
the two FCC staff members, "stations 
are used for social conversations that 
can and should be handled over regular 
wire -line telephones." 

The FCC, pointing to the large num- 
ber of licensees, resulting from simple 
eligibility requirements and low -cost 
equipment, has noted that a small mi- 
nority of CBers are causing most of the 
trouble. Less than 10 per cent of the li- 
censees are responsible for 85 per cent 
of all violations, according to their fig- 
ures. 

As for the hobbyists, Messrs. Loucks 
and Waple have this to say: "It is ex- 
pected that after the novelty wears off 
many of these licensees will settle down, 
as they already have in some areas, to 
conservative operation more in line 
with the rules." 

Rules changes or new rules are put 
together in the form of proposals by the 
FCC staff and then presented to the 
Commissioners for adoption or not. The 
latest proposed rules changes have now 
been announced. The FCC says there's 
nothing radical about them, but that's 
their term. For a full discussion see 
CB CORNER in this issue. 

At the end of 1962 approximately 
380,000 CB licenses had been issued, of 
which 315,000 were for Class D stations. 
For the first nine months of the year, an 
average of 10,564 licenses was granted 
each month. Figures for the later 
months are not yet available. 

"With no let -up in Class D applica- 
tions and with some months running 
one or two thousand over previous 
months, the popularity of CB appears to 
be gaining somewhat," Mr. Loucks and 
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Mr. Waple state. "In the last 12 months 
the lowest number of applications re- 
ceived for Class D stations was about 
10,000 (December 1961) and the highest 
number was 17,543 (August 1962) . The 
application receipts during each month 
of 1962 were some 4,000 more than dur- 
ing the same month of 1961." 

The mushrooming licensing rate has 
been accompanied, inevitably, by a 
jump in citations (also due, to some ex- 
tent, to stricter enforcement) . In one 
three -month period (April -June) of 
1962 the FCC wrote an average of 450 
citations every month, compared to 
about 250 a month a year earlier. 

"Apparently applications for licenses 
solely for hobby -type activity are falling 
off," the FCC says. "The number of ap- 
plications appears to be increasing for 
t he combination personal- and -small- 
business type of activity where the 
wife takes an active part in her hus- 
band's business. Small corporations, 
associations, volunteer fire departments, 
auxiliary police, Civil Defense organi- 
zations, parcel delivery and taxicab 
operations now account for many appli- 
cations." 

Ham -type chatter and skip contacts, 
though major headaches, are not the 
most serious problems in CB, according 
to the Commission's view. The worst - 
offense title goes to totally unlicensed 
operation of CB equipment and the 
"lending" of call signs to friends. The 
FCC's stepped -up monitoring program 
has hooked more than a few violators on 
these rules infractions. The new rules 
changes, the FCC says, will make these 
and other violations more apparent 
when they occur (in addition to facili- 
tating the understanding of the rules by 
licensees). 

To help it enforce the rules, the Com- 
mission encourages the organization of 
CB groups interested in self- regulation. 
"Clubs," says the Commission, "when 
properly organized and conducted are of 
help because they discuss the Commis- 
sion's rules and thus give members 
a better understanding of how they 
should operate their stations. They also 
call each other's attention to faults in 
their equipment and operating prac- 
tices." __v_ 
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CB SIGNAL BOOSTER 

ummojruiriamil 
Transistorized unit achieves up to 24 db boost in reception. 
By Kevin Redmond, K2HTZ (Head, Semiconductor Applications laboratory, Amperes Electronics) 

YOU can add greater sensitivity, lower cross -modulation, and 
quieter operation to your rig with the twenty -four db of gain 

provided by this versatile CB Signal Booster. Low sensitivity 
receivers use its high gain to improve sensitivity while high sensi- 
tivity receivers can use the gain to permit higher squelch settings 
and therefore quieter reception. Output impedance taps on the 
booster allow matching to a variety of antennas and receiver 
input stages. Satisfactory performance is delivered with a DC 
supply range of six to twelve volts assuring adaptability to vari- 
ous supply systems. 

Construction has been simplified by mounting all parts on a 
perforated board. When completed, the board can be used as a 
subchassis mounted inside a CB rig or in a Minibox using stand- 
offs as mounting supports. The three coils are closewound on 
paper coil forms with the taps at the end of the coil nearest the 
mounting. Be careful not to bend the lugs too much when mount- 
ing the coil as the form may separate from its mounting base. 
The layout shown in the pictorial should be followed closely, ex- 
cept that the socket of transistor Ql should actually be installed 
between Ll and L2 for the shortest possible leads. It's important 
that the "ground side" of trimmer capacitors Cl, C2 and C3 be 
connected to the bottom end (D) of coils Ll, L2 and L3. See 
photo. If this is not done hand capacitance effects will make 
tuning difficult. 

Coupling capacitors C4 and C5 carry RF and must be kept 
away from ground leads and RF circuitry or coupling from the 
capacitor body will reduce gain or cause oscillation. 

DC Check. Once the unit has been completed, check the DC 
operating point first. This can be done by measuring the DC 
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Photo of author's prototype of Booster differs slightly from pictorial below. Most wires 
are run on reverse side of perforated board and transistor Q1 is located between L1 and L2. 

The photo should be followed, particularly in the placement of trimmers Cl, C2 and C3. 

In the pictorial below, for the sake of clarity the component and other interconnecting leads 
are shown longer than required. In this unit, as in all 11F devices, leads should be short 
and run direct as possible. The taps on the coils should be connected to the lettered lugs. 

LI 

RI 
10K 

01 
2N2089 

L2 

A l 
C4 

.005MF 
R2 
2.2K R3 

1K 
C8 

T005MF 

C9 
005MF 

BI 
6-12V DC 

R4 
10K 

C2-30 
MMF 

C5 
OOSM D F 

C6 

T005MF 

02 
2N2089 

RS 
2.2K R6 

1K 

B 

C10 
TODSMF 

L3 

PoC 

1D 

T005MF 

CT 
005MF 

C11 

T005MF 
TS1 

6K 

P00n 

GND 

RI, R4- 10,000 ohms resistor, 1/2 watt, 
10% 

R2,R5 -2,200 ohms resistor, 1/1 watt, 10%, 

R3,R6 -1,000 ohms resistor, 1/2 watt, 10% 
CI,C2,C3 -2 -30 mmf trimmer capacitor 
C4 to C12 -.005 mf low- voltage ceramic 

discs or .0047 mf tubular types 

A tit of the above parts (except bat- 
tery, switch and cabinet) is available 
from PR Laboratories, South Hillside 
Ave., Nesconset, N. Y. $9 postpaid. 

PARTS LIST 
9I,92- 2N2089 transistor (Amperex) 
LI -.285" dia. Cambion coil form, 

SPC -2J4L, slug removed; 26 turns 
closewound #29 enam. wire tapped 
at 1 and 6 turns 

L2,L3 -Same form as LI; 26 turns 

tapped at I and 5 turns 
TSI -3 -screw terminal strip 
T52 -2 -screw terminal strip 
Misc. - Perforated board (approx. 

R/r "x2'/2 "); Rea clips; plastic cabinet 
two 4 -lead transistor sockets, hard 
ware_ Per 

6T 57 
l il (L2L3) ® Bt 

B1+ 
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To protect the Booster during transmission periods. a double -pole. double -throw slide switch 
is required in addition to the transceivers normal P -T -T switch. See text for specific details. 

voltage across R3 and R6. At a sup- 
ply voltage of 6 volts, the voltage across 
each of these resistors should be ap- 
proximately 1 volt. Or, with a sup- 
ply voltage of 12 volts, the reading will 
be about 2 volts. The voltages across R2 
and R5 should be .25 volts higher than 
those across R3 and R6. 

Tuning the Booster. To adjust the 
tuning capacitors (C1, C2, C3) connect 
the Booster's 6K output and Gnd termi- 
nals to a short length of coax cable fitted 
with a plug to match the antenna input 
jack of the CB receiver. The receiver 
should be tuned to a center band chan- 
nel. A transmitter on the same channel 
can be used as the signal source if it is 
kept at least 10 feet away from the 
Booster. No antenna should be used for 
the booster at this step. Capacitors Cl, 
C2 and C3 should be now adjusted for 
maximum signal as determined audibly 
or read by the receiver's S- meter. 

If a signal generator is used as the sig- 
nal source, an 18,000 ohm resistor 
should be used between the generator's 
hot lead and antenna terminal of the 
Booster. In addition, a 12 mmf capacitor 
should be installed across the antenna 
and ground terminal of TS2. 

Using the Booster. With transceivers, 
special precautions must be taken not 
to damage the booster's transistors 
when transmitting. The simplest solu- 
tion is to connect a DPDT switch as 
shown in the diagram. This switching 
arrangement will work with practically 

all receiving systems. The booster input 
is shorted during transmission when the 
DPDT switch is thrown to the xmit po- 
sition. Use a DPDT slide switch or other 
low capacitance type as both the RF 
input and output of the booster go 
through it. S1 is shown set for receive. 

Standard antennas, including whips, 
are connected to TS2. An antenna with 
a loading coil or one which reflects a 
low impedance because of mismatch or 
overlong transmission line is connected 
directly to tap C on Ll. Either connec- 
tion is made via the slide switch men- 
tioned above. 

If your rig is transistorized, the 200 - 
ohm output terminal on the Booster can 
connect directly to the base of the RF 
input transistor. As an alternative on a 
handi -talkie type rig, the 6K output of 
the Booster can be connected directly to 
the whip antenna. Gnd on the Booster 
connects to the ground of the CB unit. 
Super -regen receivers will probably 
only be able to operate with the direct 
antenna connection. 

There are several inexpensive handi- 
talkies which use the super -regen re- 
ceiver stage as their transmitter. Don't 
expect the Booster to be of much help. 

When receiving strong stations, the 
Booster may provide excessive amplifi- 
cation and cause blocking in the CB 
rig's input stage. This problem is easily 
solved by reducing antenna length or 
by dropping the voltage feeding the 
Booster. 
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HOW TO GET RID OF 

TV.100.LT Low Tar rut.. 
I I l0O Watt. Moa below 30 Ma tt 

w 
r 

S2 Ma 

OAUt1 CO - 
ONIO 

WHAT do you do when you get com- 
plaints about television interfer- 

ence (TVI) ? Many Citizens Banders 
tremble when they hear the term. Ac- 
tually, a CB rig's 5 -watt input creates 
only marginal TVI and its elimination is 
neither difficult nor costly. 

CB TVI has two primary causes: sec- 
ond harmonic radiation from the trans- 
mitting antenna and TV receiver over- 
load. In addition to a 27 -mc signal, your 
transmitter produces harmonics -mul- 
tiples of 27 mc. The second harmonic is 
54 mc, which falls on TV channel 2. It 
can cause a herringbone pattern. TV re- 
ceiver blocking, which produces a her- 
ringbone or a negative (reversed) pic- 
ture, is caused when your 27 -mc signal 

Regardless of the transceiver type, the first re- 

quirement for elimination of TVI is a heavy 
ground wire from the set (see photo below) to 

a cold -water pipe (photo right) or ground rod. 

CB TVI 
Ten bucks plus a few minutes 

of work will rid you of that 

nagging interference problem. 

By Bert Mann 

gets into and overloads'the TV's tuner. 
To eliminate harmonic output of your 

transmitter, start with a good ground. 
Without it, all efforts will be in vain. Use 
a ground rod or a cold -water pipe and 
a grounding clamp. Scrape the pipe 
clean or attach your ground wire (a 
grounding braid or No. 8 electrical 
wire) to the bright -metal part of a valve 
for good contact. 

A 54 -mc trap installed between the 
transmitter's final output tank circuit 
and the coax antenna connector, as close 
as possible to the connector, will prevent 
most harmonic power from being fed to 
the antenna. The best trap is a specific 
tunable coil (Lafayette Radio HP -59; 

49¢) shunted by a 25 -mmf, 600 -volt (or 
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A 54 -mc trap (small cylinder just under finger) 
is installed in the transmitters output lead as 
close as possible to the coaxial jack of the rig. 

A low -pass filter will give you maximum harmonic 
attenuation if it is installed properly on your 
transceiver. You must have a firm bond between 
the cabinet and filter. It may be necessary to 
scrape paint off the cabinet at mounting spot. 

The final ingredient of our anti -TVI formula is 
a high -pass filter (at right) for installation in 
television sets. It must be mounted as close as 
possible to the input of the TV tuner: its case is 
grounded to tuner via a special grounding tab. 

38 

higher) disc capacitor. With the rig 
grounded, the antenna connected and 
the transceiver cabinet in place, adjust 
the trap's slug for minimum TVI on 
your own TV receiver. 

A low -pass filter -a device which 
passes the CB signal but attenuates its 
harmonics -will eliminate any remain- 
ing harmonic interference. Good low - 
pass filters are made by several manu- 
facturers (we show R. L. Drake's TV- 
100-LP; $5.95) but all must be attached 
to the transmitter cabinet, permitting a 
good ground bond between the two. The 
coax between filter and transmitter 
should be as short as possible, with the 
coax shield soldered to the connectors. 

Any TVI that remains is caused by 
TV receiver blocking due to your funda- 
mental 27 -mc signal. The answer is a 
high -pass filter to prevent the signal 
from entering the TV tuner. This instal- 
lation is the TV set owner's responsi- 
bility, of course, but you can assist his 
serviceman by seeing that he gets the 
right filter correctly installed. Our rec- 
ommendation is R. L. Drake TV -300- 
HP, which sells for $3.97 (it is shown in 
our photos) . 

An HP filter must be installed inside 
the TV on the tuner (not at the antenna 
terminals) and grounded to the tuner. 
In an AC /DC receiver, the filter's case 
is grounded through a .005 -mf capacitor. 

With just an evening's work and 
a little care you can banish TVI for- 
ever! 4- 
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Switch 
loa 
Better Mike 

MANY an early CB rig is gathering 
dust because of the poor audio 

quality delivered by its carbon micro- 
phone. Converting the rig to use a 
ceramic mike is one answer, but the job 
may be more trouble than it's worth. 
However, by replacing the carbon mike 
element with a controlled -magnetic mi- 
crophone cartridge and adding a simple 
one -transistor amplifier you can enjoy 
the advantage of a rig with lots of clean 
"talk power." Both the new magnetic 
element and the amplifier probably can 
fit inside the old carbon mike case. 

No additional battery is needed to 

R1 
MIC. 6.8K 

PARTS LIST 

Resistors: I/ watt or lower, 10% 

RI- 6,800 ohms 
R2 -2,200 ohms 
R3 -270 ohms 
C1 -10 mf, 6 VDC capacitor 
QI- Transistor- 2N217, 2N109 or equiv. 
Mic -Magnetic type replacement car- 

tridge (Shure R5 or low- impedance 
type) 

Misc- Perforated board; flea clips 
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RCVR INPUT 
X FORMER 

power the amplifier since the trans- 
ceiver's original carbon microphone 
voltage supply is used. The amplifier is 

built on a small section of perforated 
board, with flea clips as tie points. Lay- 
out and wiring is not critical, but protect 
Ql from heat damage by placing an alli- 
gator clip or similar heat sink on Ql's 
leads when soldering. 

The amplifier has no common ground 
lead and hence may be connected to the 
input transformer regardless of the 
polarity of the DC supply. It is im- 
portant however, that Ql's collector be 
connected to a negative voltage. 

-Chet Stephens --- 

RCVR 
SEND - RECEIVE 
SWITCH 

TO RCVR S-R 

( ±) 

The preamp joins the original input circuit 
at the points marked X in the schematic. 
A Jack for the original carbon mike. if 

present, may be used or direct connection 
to the circuit may be made at these points. 

TO RCVR INPUT 
XFORMER 

C 

DOT 

r1 
TO MIC. 

39 

www.americanradiohistory.com

www.americanradiohistory.com


But tultif if INE ßV 
Theory can be downright practical! Here's the inside story of the 
electronics found in the basic Citizens Band transceiver.... Part 1 

By Len Buckwalfer, 1W5733 

WHY BOTHER with theory when all you have to do is push the mike button and start talking? There are good reasons for theory -for knowing how your station operates is the first step in dealing with the troubles that are bound to arise. Theory gives you the basic know -how when you are buying, modifying, troubleshooting or installing equipment. 

Three CB Voltages 
In any rig, from a tiny handi- talkie to a $300 -plus unit, you'll find three forms 

of electrical energy. These may appear singly or in combination. 
Audio Frequencies (AF). Any time you speak into a microphone, electrical cur- rents are produced which vary in accordance with the pressure (volume) and fre- quency of your voice. Microphone signals begin at a level of a few thousandths of a watt and ultimately are boosted to two or three watts at the plate of the modu- lator tube. 
Radio Frequencies (RF). In CB an RF signal of about 27 megacycles provides the carrier which transports the AF signal through space. If an AF voltage were introduced into an antenna it simply would radiate a weak field for a few feet. RF, however, gets out -and goes! There are other RF frequencies in a CB rig, notably 

in the receiver, which we will investigate later. 
Power: AC & DC. No circuit will operate without some source of power. In 

a CB rig the power may be derived from the AC line or a car battery but, in every case, it must be processed in a form suitable for operating a tube or tran- 
sistor. 

The Transmitter 
Illustrated in Fig. 1 is a typical transmitter section. Feeble AF currents devel- 

oped at the mike are fed to the mike preamp, which gives them a considerable 
boost and applies them to the modulator. The amplifier -modulator stages are con- ventional audio amplifiers with an audio output of approximately 2.5 watts. This power is used to impress the AF energy on the RF carrier. 

Now let's trace the source of the radio -frequency energy. As any CBer knows, without a crystal you can't transmit. So let's look at the crystal first. A small 
piece of quartz can be cut to act as an electro- mechanical resonator. When an RF current is passed through such a crystal, it vibrates at a precise frequency de- termined by its physical characteristics. 

This may come as a surprise, but CB crystals are not cut for 27 mc. The quartz 
sliver needed to produce this frequency would be so minute that it could not pass 
sufficient current without fracturing. Instead, the crystal is cut for one -third the 
operating frequency, or approximately 9 mc. As the crystal vibrates at the funda- 
mental 9 mc, it also produces several overtones or multiple harmonics. The third 
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AF .. 
MIC 

MICROPHONE 
PRE AMP 

AUDIO 
AMPLIFIER/ 
MODULATOR 

RF 
POWER 

AMP 

XTAL 
OSCILLATOR 

Fig. 1. Block diagram of the transmitter section of a typical transceiver. Switching is not shown. 
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Fig. 2. Typical receiver section. Note the relative complexity in comparison to the transmitter. 
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such harmonic is at 27 me (3 X9mc -27mc) . This 27 -mc signal is introduced to the 
RF power output amplifier, where its strength is raised as close as possible to the 
full 5 -watt carrier level permitted in CB. During the final processing, audio is 

impressed on this RF carrier. The audio signal from the modulator tube aids or 
opposes the ability of the RF tube to amplify by varying its plate voltage. The re- 
sult is a shaping of the RF signal's amplitude to make it mirror the audio-called 
modulation. Note that the RF frequency doesn't change -just its amplitude. Hence 
the term -amplitude modulation. The audio signal must have a power level about 
half that of the 5 -watt carrier to achieve 100 percent modulation. Fed to the an- 
tenna, the modulated carrier is then radiated. 

Receiver 

The block diagram of Fig. 2 is representative of the superheterodyne circuit 
found in most modern transceivers. 

The signals at the antenna vary from a few microvolts to more than 100 micro- 
volts- enough to pin the S- meter. As shown in Fig. 2, every signal on the band - 
channel 1 on 26.965 me to 23 on 27.255 me -is applied to the RF amplifier. At the 
output of the RF amplifier tube they are presented in amplified form to the mixer. 

Tuning Tricks. Now the problem is how to get rid of 22 undesired channels 
and leave the desired one. Some inexpensive super- regenerative type receivers 
use a tuned RF amplifier, but such rigs are prone to co- channel interference due to 
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T1 CH1 
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D FILS. Fig. 3. Standard full -wave rectifier with pi -type choke 
filtering. Note extra primary winding on the transformer. 

inadequate selectivity in the stage. 
The problem is this: as the frequency 

of a tuning circuit increases, its selec- 
tivity, or ability to separate close -spaced 
signals decreases. CB's frequency of 27 
mc is relatively high. More than 40 years 
ago Major Edwin H. Armstrong solved 
this problem by developing a circuit 
that converted the received signals to a 
lower frequency, where tuned circuits 
could be razor sharp. This is the theory 
behind the superheterodyne receiver. 

Assume that 9 is the desired channel. 
At the output of the RF amplifier (see 
Fig. 2) all CB frequencies are present. 
At the output of the mixer, they're all 
still present, but they've been mixed 
with an oscillator signal. Among the 
many signals resulting from the beating 
of the CB frequencies with the oscillator 
signal, only one is at 1650 kc and that 
is the channel 9 signal. A receiver crys- 
tal (cut precisely 1650 kc higher than 
channel 9) switched into the local oscil- 
lator did the trick. As we'll see in a mo- 
ment, only the 1650 kc signal can pene- 
trate further into the receiver. 

Other channels are selected by 
switching other crystals into the local 
oscillator circuit to generate the appro- 
priate IF (which always is the differ- 
ence between the original CB signal and 
the oscillator frequency) . For example, 
channel 2 on 26.975 mc requires a re- 
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ceive crystal of 28.625 me-again a 1650 
kc difference. In CB rigs with a con- 
tinuous tuning dial in addition to the 
crystals, the local oscillator is the tun- 
able element and when tuned across the 
band produces a signal always 1650 kc 
higher than that indicated by the chan- 
neI numbers on the dial. The same 
theory applies, of course, to CB rigs 
using 455 kc or other IF frequencies. 

Next in the receiver lineup is the IF 
amplifier. This section is tuned to the IF 
frequency and rejects everything else. 
Considerable amplification occurs in the 
one or more stages of the IF "strip." 

Two for the Money. The quality of a 
CB receiver usually is reflected in the 
number of IF stages. The more IF's, the 
greater the selectivity. In the more 
elaborate systems, double conversion is 
used. Here the received channel is con- 
verted twice, producing two IF frequen- 
cies. This insures good image rejection -a problem peculiar to superhet cir- 
cuits with sensitive IF strips. An image 
is a station outside the CB band which 
mixes with the local oscillator signal 
and produces a result at the receiver's 
IF frequency. For an example, Iet's say 
a commercial teletype station is trans- 
mitting on 30.365 mc. If some of this en- 
ergy reaches the mixer it combines with 
28.625 mc (receive crystal for channel 
9) generating (among others) a 1650 -kc 
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Fig. 4. A silicon rectifier voltage-doubler power supply. 
Advantages are long rectifier life and cooler operation. 

difference signal, which the IF strip ac- 
cepts and amplifies. In the transceiver's 
speaker the teletype signal is heard as 
if it were transmitted on channel 9. 

The double- conversion technique 
meets the problem with two IF frequen- 
cies. The first is high, to cut out images, 
and the second low to preserve selec- 
tivity. Typical double -conversion IF 
frequencies are 4 me followed by 455 kc. 

The signal next encounters the detec- 
tor. It is the detector's job to strip away 
the RF envelope from the audio. The 
separation of RE' and AF is achieved by 
the rectifying -filtering action of the 
detector. The audio signal fed to the 
audio amplifiers starts out at about .5 

volts more or less and is boosted to two 
or three watts of power at the speaker 
terminals. 

Limiting and Squelching. Two re- 
finements in the block diagram of Fig. 2 

deal with problems of noise. The noise 
limiter, which is tied into the detector, 
relies on the fact that noise (mostly 
from auto ignition and other electrical 
machinery) has peaks higher than the 
signal itself. The limiter, which effec- 
tively clips off anything above a given 
level, kills these peaks. Although noise 
still comes through, its audible effect is 
greatly reduced when both signals are 
equal. 

Atmospheric hiss in the absence of 
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signal is muted by action of the squelch. 
Tied into an audio stage, the squelch 
switches the tube on and off, depending 
on the absence or presence of a signal. 
An IF stage supplies the control signal, 
as explained in Part 2. 

The Power Supply 
The circuits of the transmitter and re- 

ceiver sections of the CB rig depend on 
a power source -a battery or AC power 
line. In either case, the raw power must 
be converted into a form the tubes can 
use. The simplest design (see Figs. 3 and 
4) is for operation from the power line. 

T 

117V AC 
PRIMARY 

TO TUBE 
FILS. 

6V OR 12V DC 

Fig. 5. Vibrator hookup showing filament switch. 
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Fig. 6. Complete block diagram of a typical transceiver. SI switches from transmit to receive. 
o..a.sszt,z 

Starting with the 117 -volt AC line, power is applied to a transformer primary. A standard full -wave rectifier (Fig. 3) produces 250 volts DC or higher for the tube plates and screens. One or more filament windings supplies the low -voltage AC required by the tubes. Figure 4 is a voltage -doubler type of supply using silicon rectifiers. 
Figure 5 is the same supply now set up to operate on a 6- or 12 -volt DC car battery. Since power transformers cannot operate on pure DC, a vibrator's moving contacts chop the battery current into pulsed DC -a form acceptable by a trans- former. In some cases, the vibrator is replaced by a transistor oscillator to achieve the same effect. Note that Fig. 5 is quite simplified and that most noise filtering elements have been omitted. The vibrator supply may be separate or built into the transceiver. 
Simply plugging in the AC line cord or battery connector (via a cigarette lighter adaptor plug) makes the conversion from AC to DC operation. At the ends of both line cords you'll find an octal socket. When plugged into its male counter- part mounted on the transceiver's rear apron, the jumpers wired into the socket automatically make the correct filament and transformer primary connections. 

Switching 
How the switching system unifies the transceiver and allows certain sections to be shared is shown in Fig. 6. Switch S1 corresponds to the send -receive relay -or manually operated push -to -talk switch. Each section is shown in the receive posi- tion. 
Beginning at the antenna we note that S1A switches the antenna. On trans- mit, the antenna picks up the signal from the transmitter's RF power amplifier. (The audio amplifier /modulator is similarly switched by Sl, sections B and C.) In the receive position, signals from the receiver detector are fed to the audio ampli- fier and subsequently passed to the speaker. However, when S1B and C are set to transmit, the audio amplifier is placed at the disposal [Continued on page 118] 

44 Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


10db 

SPEECH 

COMPRESSOR 
Novel circuit gives you the biggest 5 -watt signal on the air. 

By Herb Friedman, 2W6045 

WITH MORE AND MORE stations getting on the air, the normal CB problems WITH 
short range and interference are compounded. In fact, in metropolitan areas 

it's frequently difficult to get solid copy even on the shortest -range con- 
tact. But now, by adding EI's Speech Compressor you can cut 

through the interference and considerably extend your solid 
copy communications range. Speech compression modi- 

fies your rig's modulation in such a manner that the 
effect is equivalent to a large increase in power out- 
put. 

When you say a CB transmitter's signal is modu- 
lated 100 %, you refer to the situation when audio 
power is at its peak. The average power is another 
factor -usually about 10db less than peak, produc- 
ing 30% modulation. Our speech compressor lowers 
(not clips) the peaks, permitting average modula- 
tion to be moved up toward 100 %. The effect is a 
signal that is all audio and one that stands out from 
others. With the usual CB microphone and EI's com- 
pressor, up to 16db compression can be obtained. If 
you suddenly raise your voice, additional compres- 

Compressor is shown 
in use with an Olson 
Electronics transceiver. 
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Resistors: 1/= watt, 10% unless other- 
wise indicated 

RI- 27,000 ohms R3- 150,000 ohms 
R2- 33,000 ohms R4- 39,000 ohms 
R5-I megohm potentiometer 
R6- 100,000 ohm potentiometer 
R7,R9- 270,000 ohms 
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PARTS LIST 

R11-1,800 ohms 
R12,R13,RI6 -I megohm 
R14- 100,000 ohms 
RIS -3.9 megohms 
Capacitors: 1,000 VDC ceramic disc 

types unless otherwise indicated 
CI,C7 -.05 mf 
C2-250 mmi 
C3 -.00I mf 

R14 
IOOK 

C7 
.05/AF 

C4,C5,C6- -.005 mf 
C8-.I mf 75 VDC or higher 
VI -65K7 or 12SK7 
V2 -12AX7 or ECC83 
DI,D2 -IN54 diodes 
JI,J2 -See text 
Misc.-1-octal, I -9 -pin miniature tube 

socket; terminal strips; Minibox, 
rxrx5' (approx.) etc. 

sion is brought into the act. Not only is 
there a higher average modulation per- 
centage, but distortion -producing over - 
modulation is forestalled. 

Construction. The speech compressor 
is built in a Minibox with the tube 
sockets spaced and oriented so the 
terminal strips do not interfere with 
each other. For wiring ease, cut off the 
center ground post (if present) of V2's 
socket. Microphone input jack Jl and 
volume control R5 are mounted side by 
side, as are compressor output jack J2 
and compression control R6. If you in- 
tend to use the compressor with a push - 
to -talk rig, Jl should mate with the mi- 
crophone plug and J2 should have 
enough terminals to handle the push -to- 
talk leads. 

Since VI is an amplifier, care must be 
taken to avoid hum pickup. Run the fila- 
ment leads as shown, but twist them to- 
gether tightly, keeping them away from 
Vl's components and J2. Even if one 
side of the filament circuit is grounded 
at the transceiver, do not ground the 
compressor's filament to the Minibox. 

Notice that the three shielded leads 
shown in the pictorial have an insulat- 
ing outer covering and that the shields 
are grounded at only one end. To make 
wiring easy, use thin insulated phono 
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cable for the shielded leads. When sol- 
dering Dl and D2 use a heat sink, such 
as an alligator clip, on each diode lead. 

Tube V2 usually will not require a 
shield; however, a poorly grounded 
transceiver or a poor antenna system 
can cause RF hum. If this occurs shield 
V2. 

Installation and Checkout. Connect 
the filament leads across the trans- 
ceiver's filament supply and the ground 
lead to the transceiver chassis. The com- 
pressor's B+ lead is connected to the 
transceiver's power supply at the point 
of maximum filtering (this is where the 
transceiver mike preamp's plate load 
resistor connects to B +) . 

Set controls R5 and R6 to full 
counterclockwise (off) . Connect a 
modulation percentage indicator to the 
transceiver's output. With the mike in 
its usual position, speak in a normal 
voice. Advance R5 until the modulation 
meter reads 100% on speech peaks. 
Turn R6 full clockwise and the per cent 
of modulation will fall considerably. If 
you are speaking close to the micro- 
phone the peak modulation should indi- 
cate below 30% (12 -16db compression) . 

Advance R5 until the modulation peaks 
at 85 %. At this setting you will have 
nearly full compression and the 85% 
setting leaves you a 1.5db safety margin. 
If you raise your voice, this margin will 
reduce the chance of overmodulation 
distortion. 

If you do not have access to a monitor 

meter, the following adjustment pro- 
cedure will give satisfactory results. Set 
your VTVM to the AC function on the 
highest range, connect the AC probe to 
the plate of the modulator tube (usually 
a 6ÁQ5) and the meter's common lead 
to the chassis. Connect the microphone 
directly to the transceiver and, using a 
dummy load, transmit in the normal 
manner. Note the peak reading on the 
VTVM as you speak. This reading will 
be assumed to equal 100% modulation. 
Next, connect the compressor and set 
R6 for maximum compression. Speak- 
ing as before, advance R5 until the 
VTVM indicates the same reading on 
speech peaks. 

If you feel you do not need full com- 
pression on short -range contacts, an 
intermediate setting of R6 reduces com- 
pression. Keep in mind that as you re- 
duce compression R5 must also be 
reduced or the transmitter will over - 
modulate. (Overmodulation sounds 
extra loud on short -range contacts but 
is just a mess of distortion when your 
signal is weak.) 

EI's compressor is designed to operate 
with microphones supplied with CB 
transceivers or with such high- output 
types as the Astatic D -104, the Sonotone 
CM -30 and the Turner 350C. It will not 
perform satisfactorily with low- output 
microphones. Since the compressor pro- 
vides gain, do not operate with R5 wide 
open or you will get distortion from 
overmodulation and overdrive. 

THEORY 

VI is a variable -gain preamplifier whose output is fed 
through volume control R5 to the transmitter via J2. 
VI's output signal also is fed through compression control 
R6 to V2, an amplifier phase inverter. 

The signal at both plates of V2 is rectified by DI and D2. 
The resultant DC is fed back via R14 and R16 to vary 
VI's grid bias, thereby controlling its gain. With R6 off, 
no signal is fed to V2 so there is no DC control voltage 
and VI operates at full gain. 

The use of the phase inverter permits both the positive 
and negative peaks to be compressed, rather than the 
negative peaks only, as is the usual case. This system elimi- 
nates distortion common to single -peak compression and 
provides a higher level of control voltage. Further, the 
frequency response is changed automatically to maintain 
maximum communications effectiveness. Under full com- 
pression the low frequencies are attenuated slightly to 
give a crisp sound. If the voice signal falls extremely low 
-below compression level -the low frequencies are at- 
tenuated sharply. 

The waveforms at right show the difference in effective 
average power in a non -compressed signal (top) and a 
compressed signal (bottom). 

A II .11 

IV' 
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Some straight talk about the headache thousands want to enjoy! 

By David Walker 

IURKING some 80 to 200 miles above 
4 the earth is an invisible battlefield 

of Citizens Band radio. Scattered here 
in bits and pieces and layers is the iono- 
sphere, the strange collection of atomic 
fragments that intercepts radio signals 
and bounces them back to the ground, 
producing a phenomenon known as 
skip. 

Skip is one of the biggest controver- 
sies in CB radio -always has been and 
probably always will be. To some 
licensees it's pure pie -in -the sky; to 
others it's a confounding source of an- 
noyance. Most CBers simply view skip 
as a legal enemy and try not to frater- 
nize-at least not so anybody will find 
out. 

It's improbable that there is one ac- 
tive CBer who does not know the 
Federal Communications Commission's 
position on working skip. FCC rules 
say in unmistakable terms that it is 
illegal. And we all know if you get 
caught in the act you lose your license. 
Yet when you monitor the band you find 
that thousand -mile contacts persist in 
spite of all rules and threats. 

Compiling meaningful facts and 
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figures on those who work skip is a little 
like interviewing errant husbands on 
their follies. What they tell the boys 
at the bowling alley, what they tell a 
man with pencil and paper in hand, and 
the truth of the matter never seem to 
jibe. 

CBers do hear a lot of talk about skip, 
and once in a while you see something 
in print on the subject, which might lead 
you to believe that going after the long 
contacts is something practically every- 
body does. I do not share that view. 
As an educated guess, I would say much 
less than half of all active CBers have 
ever made a single skip contact. By 
active, I mean those who have their 
own equipment and get on the air fre- 
quently-a consideration which elimi- 
nates many of the 300,000 -plus men and 
women who hold licenses. I would esti- 
mate something like one -fourth of this 
group has at some time made other than 
a local contact. 

The main reason you hear so much 
about skip lies with an extremely small 
minority who get hooked on DXing like 
junkies take up heroin. For them, days 
when the band is not open are like 
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quick -withdrawal at Lexington. But carrying out 
these nefarious activities is only part of the game 
for the real addict. He also likes to talk about his 
little hobby, and talk and talk and talk- except 
when an FCC monitoring car or a reportér type ap- 
pears. It's the well -known situation where a mi- 
nority can sound like an overwhelming majority if 
they talk long enough and loud enough. Even so, 
thousands of CBers have worked and are working 
skip and a good many others would like to try their 
hand if they knew how and dared. 

The irresistible siren call shrilled at the innocent 
CBer when long -distance signals start pouring in 
can break even the strongest amongst our law - 
abiding citizens. Confronted with a chance to 
stretch his measly five -watt power over 1,000 or 1 1,500 miles, a poor chap's senses start cart - 
wheeling . In the old days he was likely to give 

a direct call to one of the stations he heard, or perhaps he'd blurt out ingenuously, 
"Calling CQ!" The FCC's crackdown has pretty much put an end to that pro- 
cedure. Now there are new techniques designed with an eye toward working 
skip without losing that prized license. 

The enthusiastic tester is a prime exhibit of the 
new school. He sounds like he just wants to make \ THIS 1572.9¢ 
sure his rig is working properly as he calls inno- , y CAME IN 1113 

cently, "Hello test, hello test, hello test." But if 
conditions are right a co- conspirator a skip 
away comes on with, "You're coming in fine in 
Texas!" Only trouble is, the tester's station may 
be in Maine. 

Then there is the prefix dropper. As he works 
skip stations he uses only the last four numbers 
of his call. He not only remains anonymous, but 
racks up two violations on one contact. 

An even more intriguing specimen is the 
sportsman, the gent who gets a bigger kick out 
of beating the system than making a successful 
contact. He begins by calling one of his own units in the normal fashion. The 
only rub is the fact that he doesn't have any other units. Meanwhile, across the 
country a fellow sportsman (they exist everywhere) is engaged in the same ac- 

tivity. It doesn't take long for two DX 
hounds to find each other. But they're too 
clever to be caught red -handed. With mas- 
terful aplomb they proceed to exchange 
comments indirectly by addressing mes- 
sages to their non -existent units. It's like 
being at a cocktail party and talking to one 
person while hoping someone else will hear. 

There is no doubt that working skip is a 
challenge from aspects other than the legal. 
At 27 mc, the Citizens Band is far from being 
an ideal frequency for skip operations, espe- 
cially at the present time. 

As we said earlier, skip signals are a phe- 
nomenon caused by the ionosphere, which 
was first identified by a couple of scientists 
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named Kennelly and Heaviside. The 
ionosphere is a region above the earth 
that reflects radio signals like a mirror 
reflects light. It is made up of tiny par- 
ticles of gas which have been ionized 

GROUNOWAVE ,1 / - by ultraviolet radiation from the sun. In 
y 1 

becoming ionized, the particles acquire 
an electrical charge (a normal atom is 
balanced, exhibiting no charge) and are 
conductive. Radio signals of certain 
wavelengths bounce right off. That's 
what happens when a CBer hears skip 
signals. A transmission from a distant 
station takes off toward the sky, hits the 
ionosphere and bounces to earth again 
a few hundred (short hop) or several 
thousand miles away (long hop) . The 
amount of power in the signal seemingly 
is a minor consideration. Five -watt CB 
signals can jump just as far as those 
from a kilowatt ham rig. 

How far do CB signals reach under good skip conditions? We know they've 
been heard (with readable copy) in several parts of Europe, including the most 
distant point of Sweden. They also have been picked up in Latin America. Cali- 
fornia and Hawaiian CBers once communicated almost daily (they theoretically 
have stopped it now) . Here on the East Coast, the Mid -West comes in strong 
nearly every day, and at times the Southwest and California are heard. 

The big variable in skip transmissions is the ionosphere. It keeps changing, 
sometimes being a good reflector, at other times not reflecting at all. Skip con- 
ditions are at their best just after the sun has passed, spraying a big dose of ultra- 
violet into the atmosphere. This is one 

ted. The best periods are during the 1reason 

skip-working is somewhat limi- w 
F+F 

day, when most CBers are at work. Iay 
Nighttime is not usually good for skip. °1 ̀k 

The ionosphere is a better reflector 
for signals of certain frequencies than © , 
for those at others. Maximum reflec- 
tion is offered signals between 5 and 17 
mc. When you get up to 27 mc you're 
outside the good -skip spectrum, which 
is why we say the Citizens Band chan- 
nels offer a challenge when it comes to 
DXing. 

The ionosphere also is affected by 
sunspots -the more sunspots, the better 
are conditions for skip. Sunspots run 
in 11 -year cycles, from maximum to 
minimum. We're now sliding down a 
slope. Between 1964 and 1965 we'll hit 
rock bottom -what scientists call the 
Year of the Quiet Sun. So CB skip will 
lessen from now until then, and after- 
ward start improving as the cycle re- 
peats itself. 

[Continued on page 121] 
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U KWALTER 
MORE PART 19 REVISIONS 

THOUGH the FCC once said there 
was nothing radical about the 

changes being contemplated for Part 19 
rules for the Citizens Radio Service, the 
agency's Docket No. 14843 (Notice. of 
Proposed Rule Making) indicates its 
idea of what radical means varies a 
little from the norm. If the changes go 
through, which seems likely, the Citi- 

Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington 25, D. C. 

In the Fatter of 

Amendment of Part 19, Citizens Radio 
Service, to revise Subpart D, Station 
Operating Requirements, and to make 
other changes 

zens Band is in for a shake -up. 
Copies of Docket No. 14843 (see cut) , 

incorporating the changes, were dis- 
tributed in a release dated November 
16, 1962. With them went an invitation 
to interested persons to file comments 
for or against the proposed changes. An 
original and 14 copies of such statements 
must be furnished the Commission. Ivan 
H. Loucks, head of the amateur -CB di- 
vision, made it a point in a conversation 
with us to say that the FCC welcomes 
comments, whether for or against, and 
considers them seriously. But merely 
saying you oppose or favor Docket No. 
14843 is not enough. The Commission is 
not trying to obtain a vote before adopt- 
ing, altering or rejecting the changes. It 
wants well- thought -out reasons why the 
changes should or should not be made. 
Deadline for filing comments is January 
15. 

In an introduction to the proposed 
changes, FCC Acting Secretary Ben F. 
Waple says revisions are necessary be- 
cause of interference on the band, partly 
due to misuse of operating privileges, 
which is "so prevalent in some areas as 
to threaten the continued usefulness of 
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the service." The FCC's own investiga- 
tions and complaining letters from li- 
censees brought the condition to light, 
Mr. Waple says. This abuse of privi- 
leges, he goes on, in a service as large as 
CB is bound to destroy its utility. 

Of paramount importance in the pro- 
posed changes is one which would limit 
communications between different sta- 
tions (e.g., KBA4480 to 2W6045) to five 
channels (12, 13, 14, 15 and 23) . Corn- 
munications between units of the same 
station (e.g., KBA4480 to Unit 2) could 
be transmitted on any channel. 

The idea here, of course, is to put a 
damper on pseudo -hamming, skip con- 
tacts and idle chatter by cramming the 
hobby types into a closet -size speck of 
the band, where they will kill each other 
off in one good -DX day. To make things 
more difficult for the long -distance boys, 
they'll also have to put up with inter- 
ference from diathermic machines and 
other radiation -type industrial, scien- 
tific and medical equipment, which op- 
erates on 27.12 me and fills the center 
channels (12 -15) with QRM. On chan- 
nel 23 they'll have trouble from the 
high -power (30 watts) modelers and 
other Class C remote -control transmit- 
ters. In addition, a new mileage limit 
would be imposed. Maximum range 
would be 150 miles for any contact. 

Under the proposed changes, the 
5- minute rule would give way to a new 
time system. Any communication be- 
tween two or more stations would be 
limited to 3 minutes, and the ensuing 
period of silence would be 5 minutes 
long. 

Phone patches in any form are out- 
lawed in the -changes, and so are speech 
scramblers and all other non -standard 
methods of coding (the FCC wants to 
be able to understand what you are say- 
ing) . Tone control is still approved but 
the signal is limited to 5- second dura- 

[Continued on page 119] 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


Comprehensive courses in 

Electronic Fundamentals 

TV Servicing - Color TV - 
Electronics for 

Automation - 
Transistors 

LET RCA TRAIN YOU AT HOME 
RCA Institutes, one of the leading technical 
institutes in the United States devoted 
exclusively to electronics, offers you the fin- 
est training -at -home. The very name "RCA" 
means dependability, integrity, and scien- 
tific advance. Practical work with your very 
first basic lesson. You build and keep prime 
quality equipment. Pay as you learn. No 
installment payments necessary. You pay for 
your next study group only when you order 
it. And remember, in electronics the more 
you know the higher you go. Licensed by the 
University of the State of New York. 

March, 1963 

Resident school courses in Los Angeles and 
New York City also offer college -level train- 
ing in any field of electronics you may 
choose. Classes begin four times each year. 
Free Placement Service. 

SEND POSTAGE -PAID CARD TODAY 

FOR FREE ILLUSTRATED BOOK! 

Check Home Study or Resident School Box 

RCA INSTITUTES, NC. 
350 WEST FOURTH ST., NEW YORK 14, N.Y. 610 S. MAIN ST.. LOS ANGELES 14, CALIF. 

Dept. EI -33 

A SERVICE OF RADIO CORPORATION OF AMERICA 

The Most Trusted Name in Electronics 
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0 P 1 o C B CLU B S 
AFTER SEVERAL YEARS of observing and being associated with Citizens Band clubs, we at EI are asked repeatedly to name the best one in the country. It's a question no one could answer fairly without spending some time with each club -a formidable undertaking. 

But amongst the scores of clubs dotting the countryside from Maine to Hawaii are a few truly outstanding groups, if you con- sider them from the viewpoint of general activities, interest shown by members and success in achieving goals. Without doubt, these are the better clubs. We've chosen ten of them as the top CB organizations in the country. They're listed below, along with a paragraph describing the activities of each. The paragraphs also explain our reasons for putting the clubs on our list. The ten are not ranked in order. They're arranged alphabetically and all are of equal stature. The month or year following the address is the date of founding. 
The Top Ten were selected for accomplishments in recent months -deeds which speak well for the clubs -and after care- ful observation on our part. Why isn't your club included? It may be because you do not have a good public relations program, a must for any organization. A PR program lets the rest of the world know what your club is doing. We do hear about the activities of what we consider the more outstanding groups. Are 

d CITIZENS BAND ASSOC. OF CONNECTICUT, 379 I Pine Tree Dr., Orange, Conn. August 1959. Charles Collins, 1W4265, president. 150 members. Club pro- vides frequency checks for members, assists Civil De- fense, auxiliary police, marine emergency groups. The organization is expanding, having established three new chapters in recent months. It seeks other local groups wishing to affiliate. Monthly paper, CBAC Journal, runs technical tips and other useful informa- tion, some clever and pertinent humor pieces and bright news items. A woman's auxiliary unit is known as the She -BAC. 

2 CITIZENS RADIO LEAGUE, Box 28, Northlake, Ill. February 1960. Joe Perry, 18W5527, president. 267 members. Club is affiliated with Northlake CD Com- munications Group, fakes part annually in a Boy Scout Canoe Marathon and performs many other public serv- ice deeds. Recently club members participated in the rescue of o boat lost on Lake Michigan, devising a method of transmitter clicks to help locate the craft, which was then towed to shore with one member aboard as radio operator. Monthly paper, CB News & Views, is one of the finest in the country, featuring profiles on members, thoughtful editorials, good light pieces, general articles and news about coming events. 

3 
DELAWARE VALLEY CITIZENS RADIO LAGUE, c/o Allen Miller, Seabrook Farms, Seabrook, N. J. November 1959. Ed Yoos, 3W1343, president. 75 mem- bers. Affiliated with RACES. Club is one of the older ones in the country. It has participated in many types of emergency operations and runs a highly interesting series of demonstrations, picnics, banquets, raffles and prize contests, proving that a good club gives its mem- bers opportunities for fun while doing public -service work. A monthly paper is published by the group. 

56 

4 DIXIE COMMUNICATIONS CLUB, Box 2004, De- catur, Ga. July 1960. Larry Peevy, 6W6576, presi- dent. 62 members. Club is Georgia's official Civil De- fense unit. Me -bers have participated in several emer- gency operations. They were on hand when a small boat carrying eight persons was rammed on Lake Bur- ton, they found a r an who was lost in Lithonia, pro- vided lights for a search on Stone Mountain and were 
the first rescuers on the scene when a small plane crashed. When the radio in a police car went out, CB units provided communications. Mobile units are used 
in helping collect toys for underprivileged children at Christmas. Members receive frequent bulletins on res- 
cue and lookout operations; the club keeps three pages of information on each member, including when he is available for emergency work, his home and business 
telephone numbers, etc. The club's monthly paper, The 
Dixie Communicator, carries items about club opera- 
tions, activities of individual members and some humor 
pieces. 

5 
GREATER DALLAS CB CLUB, 1318 Michigan Ave.. 
Dallas, Tex. November 1959. Dick Johnson, 

10W4075, president. 285 members. Associated with Civil Defense, the Dallas Police Department and the 
Red Cross, the club in recent months has provided 
mobiles at 62 schools during a mass polio immuniza- 
tion program (sparing police cars for other duties), 
helped ouf during a July 4th fireworks display at the city park and was on hand for a Civil Air Patrol air 
show. Members monitor channel 11 from 10 p.m. to 1 

a.m. nightly, listening for emergency calls. Club's 
paper, The Broadcaster, is filled with safety tips, op- 
erating hints and other useful information. 

6 LANCASTER COUNTY CB CLUB, Box 202, New Hol- 
land, Pa. October 1960. Carl Stief, 3Q0333, presi- 
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you letting others know what your club is doing? If you think 
your club has been unjustly excluded, write us a letter and tell 

us about your organization and its activities. In a future issue 

we'll publish a report on clubs which nominate themselves for 

our Top Ten list. 
A good club, to our way of thinking, need not have an ex- 

tremely large membership. Nor must it be in a large city or 

possess fancy gear. The interest, enthusiasm and willingness 
of the individual members alone decide a club's status. 

Our files show there are just over 300 established CB clubs 

in the country. New groups have a way of appearing almost 

weekly, but others give up the ghost at about the same rate. 

Our figure approximates the current average total, though it 

doesn't reflect the hit -or -miss, sometime clubs which never get 

fully organized. Average number of members amongst the clubs 

on our books is 52, making a total of something over 15,000 CB 

clubbers altogether. Local clubs range all the way from 12 to 

350 members. 
Annual dues run from the $12 charged by several groups to 

free membership offered by two clubs. The average is $5.25 

and the most -popular fee is $6. Independent clubs outnumber 
those affiliated with regional or larger organizations by six to 

one, but six out of ten independents express an interest in join- 

ing the right kind of national CB association. 
Most clubs meet monthly, though one holds a weekly get-to- 

gether. Favorite activities include working with local Civil De- 

fense organizations (No. 1) and police departments (No. 2) . 

Nearly all involve themselves also in such community activities 
as July 4th celebrations, town festivals, parades, Christmas 
drives and so on. The majority have one big annual club event, 
such as an eyeball QSO, a banquet, a fair or a picnic, and most 

maintain some kind of emergency program or team. -4-- 

dent. 145 members. Affiliated with Civil Defense, the 
State Police and the Pennsylvania CB Association. Or- 
ganization was founded as a social club but has since 
developed a useful program of service work, taking 
part in searches for lost persons, helping out at fires 
and after water accidents and providing emergency 
communications wherever needed. Club's emergency 
channel, 17, is now monitored by the fire and police 
departments, constables, sheriff, county prison authori- 
ties, Red Cross, Civil Defense and Pennsylvania State 
Medical Department -indicating how well the group is 

accepted by local authorities. Unit publishes a monthly 
paper. 

7 
LYCOMING CB RADIO CLUB, Box 247, Montours- 
ville, Pa. May 1960. Robert Shearer, 20W14£0, 

president. 80 members. Club works with Red Cross. 
State Police and West Branch Fire Department, has a 

frequency meter and members licensed fo do frequency 
adjustments, maintains on emergency communications 
squad for special assignments, using channel 4. Control 
station is on a mountain top. Members have taken part 
in the Montgomery Boat Regatta, Lions Club parades, 
Civil Air Patrol work (when CAP communications 
failed), the Montgomery Diamond Jubilee and flood 
alert work. Club publishes an extensive directory and 
a monthly paper, Lyco CB News, which carries many 
news items of interest to members, club programs and 
some operating information. 

8 MOBILE CIVIL EMERGENCY UNIT (MCEU). 1203 
Butternut St., Syracuse 8, N. Y. 1960. Chip Cardi- 

nali, 20W1803, president. Organization has local chap- 
ters in some 20 states and a total of 1,250 members. 
Chapters carry out their own activities. As examples, 
the Maumee Valley (Ohio) Chapter got mentioned in 

March, 1963 

the local newspaper after summoning help quickly to 
the scene of a grade crossing accident. The Washing- 
ton- Warren -Saratoga (New York) Chapter has affiliated 
some members with the Washington County Security 
Squad, a group of specialists in rescue work, first aid, 
SCUBA diving and police emergency duties. Many chap- 

ters issue individual papers and headquarters publishes 

a monthly. 

9 RACINE CB CLUB, 1019 Crabtree Lane. Racine, 
Wis. August 1960. Roger Tischendorf, 18A8858. 

president. 80 members. Affiliated with Civil Defense. 

Club has given talks on and demonstrations of radio 
gear for the Racine Junior Deputy Sheriffs, provided 
communications during Safari Days festivals and July 
4th parades, ironed out coses of TVI and during a 

blizzard in the winter of 1960.61 rescued a couple who 

had wrecked their car. Members have cleaned up on 

undesirable situation on channel 11 and persuaded the 

police to monitor channel 22 on a 24 -hour basis. 

SOUTH JERSEY CITIZENS RADIO CLUB. Box 99, 

Stratford, N. .1. February 1959. Craig Wooster. 
3W4964, president. 100 members. One of the oldest - 
if not the oldest-CB clubs in the country, the organi- 
zation has proved its strength by having and solving 
some extremely difficult problems. Affiliated with Civil 
Defense. The club originated a set of 12 special sig- 

nals for use in emergency alerts. The signals were ap- 

proved by the FCC and have been adopted by other 
CB clubs, CAP units and various communications or- 
ganizations. The club offers its services in emergencies 
and in the past has tried fo improve CB by emphasizing 

the need to keep operations within fhe limits prescribed 
by the FCC. 

10 
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BUILD THE 

El CITIZENSCOPE 
For the first time anywhere! An oscilloscope designed 
specifically for displaying Citizens Band modulation. 

Herb Friedman, 2W6045 

SINCE modulation quality is one of the big factors in the get -out ability of a CB transceiver, many CB'ers have rigged up some means of metering the percent modulation of their transmitters. While such metering circuits are use- ful, they respond to average rather than peak modulation. When an average reading meter indicates 100% modulation, the actual percent modulation may be substantially lower -or higher. 
For optimum modulation adjustment, 

CixizenSç4pe 
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a peak indicating device is necessary. 
This is particularly true when speech 
clippers or compressors are employed 
since their maximum effectiveness is 
realized when adjusted for 100% modu- 
lation with a peak reading indicator. 

EI's CitizenScope is a peak indicating 
unit tailor -made for the CB'er. It dis- 
plays either a trapezoid (TRAP) or 
modulation waveform (MW) pattern, 
can be permanently connected into 
the transmission line, for monitoring 
(peak) percent modulation. Properly 
used, the CitizenScope can give you a 
transmission effectiveness hitherto un- 
obtainable. EI's CitizenScope is modest 
in cost -about $35. The layout is spe- 
cifically designed to be easy-to- build- 
even for the novice. Standard compo- 
nents are used, and except for the 
cathode ray tube, all are readily avail- 
able. 

Construction. The CitizenScope is 
built in the main section of a 12x7x4- 
inch Minibox. The first step is to mark 
all the necessary holes. When drilling 
the front panel follow the template and 
allow sufficient clearance around the 
controls for the cover to be slipped into 
place. To prevent Tl's field from de- 
forming the CRT trace locate T1, as 
shown, as far as possible from the CRT. 

RF input components, J1, J2, Ll and 
S2, should be mounted close to each 
other toward the cabinet's rear in the 
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LI C10 
(see text) 

J2 
ANT 

R13 
(4) 

Loon 

J3 
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Complete CitizenScope schematic. Special RF input coil (LI) permits response to CB signal. 
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470K 

R3 
470K 

R4 
470K 

RS 
500K 
FOCUS 

-C3 -05 
.25MF .1 MF 

C4 

25 MF 

arrangement shown. Bus bar or doubled 
wire is used between .1i and J2. 

The CRT bezel, which serves as Vl's 
front support is centered on the front 
panel as shown. Vl's base is supported 
by two 2 -inch standoffs, metal or insu- 
lated. You can improvise them from 
metal tubing or use standard standoffs. 
The standoffs are mounted 6Y8 inches 
back from the inside of the front panel. 

Wrap six turns of plastic electrical 
tape around Vl's Bakelite base. Using 
thin scrap metal (as from a tin can) 
fashion two straps. Bend the straps 
around the taped CRT base to give a 
snug (but not tight) fit when assembled. 

The green filter in the Millen kit is 
supplied without a grid. However, grids 
are included in the Techni -Cal Oscillo- 
scope Decal kit (which also includes 
the other control labels) . It is impor- 
tant that Vl's socket be in place before 
Vl is mounted. For correct trace posi- 
tion, install 171 with pin 1 toward the 
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bottom of the cabinet. Terminal strip 
TS4 mounts on one standoff with a sol- 
der lug for grounding. 

Coil Ll uses a Cambridge Thermionic 

Jt and Ct must be added to transmitter output. 

RF FINAL 

MODULATOR 

TO 
ANT. 

T Z 
° .05MF Jt 

Ct MODULATED 
B+ 

B+ 
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Co. coil form, with a secondary of eight 
turns of No. 24 enameled wire close - 
wound and centered on the form. A two - 
turn primary winding of No. 22 solid 
plastic insulated hookup wire is tightly 
wound over the bottom end of the first 
winding. Make certain both windings 
are as tight as possible on the form and 
cemented in place with coil dope. 

Since there's about 800 VDC in the 
CitizenScope, use No. 22 solid thermo- 
plastic insulated wire throughout to 
prevent arc -over and breakdown. 

Scope Checkout. Set the horizontal 
and vertical positioning controls R8 and 
R9 to midpoint and set S3 to TRAP. 
Turn on the CitizenScope with intensity 
control R7 /S1. After about thirty sec- 
onds adjust R7 and focus control R5 
until a focused spot appears on the CRT. 
Move the spot horizontally and verti- 
cally with R8 and R9. Set S3 to MW and 
adjust horizontal gain control (R12) 
until the spot expands into a horizontal 
line. If you cannot obtain the horizontal 
line check S3's wiring. Full clockwise 
rotation of R12 should expand the line 
past the edges of the CRT. 

Connect the transmitter to Jl and 
switch S2 on -this connects in the 
dummy load. Adjust R12 so the line just 
reaches the edges of the CRT and turn 
on the transmitter. No modulation is 
required in this step. Adjust Ll's slug 
for maximum height (about 1 inch of 
the observed RF pattern) . For trans- 
mitters with outputs from .5 to 1.5 watts, 
C10 is 33 mmf; for 1.5 to 2.5 watts use 
15 mmf. The pattern can be adjusted to 
any height by juggling the value of C10 -the lower the value the smaller the 
pattern. Don't attempt to increase the 
unmodulated height beyond one inch or 
the pattern will go off -screen at 100`/r 
modulation. 

The Trapezoidal Pattern. To obtain 
a trapezoid pattern, a sample of the 
transmitter's modulator output must be 
fed to the CitizenScope via J3. Mount 
a phono jack (Jt) on the rear apron of 
the transceiver and connect a .05 mf, 600 
VDC capacitor (Ct) between Jt and the 
point "X" where the modulated B+ 
feeds the plate and screen of the final 
RF amplifier. 

Using shielded wire, connect Jt to J3. 
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INT 

TS1-164 V1-2 V110 V14 

Wiring of front panel controls is shown above; 
power supply components below. Transformer 
Ti should be mounted toward rear of chassis 
(see photo) to avoid hum pickup by CRT V 1. 

3 Z ne-x V1-6 R9-Z 

SD2 

RED 
YEL 
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S3-X V1-5 L1 

WIRING 
DETAIL 

R12-Y C1O 

R7-Z T1 R7-Y R9-Y 

Input circuit and VI whfng. TM and qnd tag meant as VP. neck clamp standoffs: TM on chassis. 

Resistors: 
RI -27 ohms, 2 watts 
R2,R3,R4- 470,000 ohms, I watt 
RS- 500,000 -ohm linear pot 
R6- 270,000 ohms, I/2 watt 
R7/51- 100,000 linear taper pot with 

SPST switch 
R8,R9 -I megohm linear taper pot 
R10,RII -1 megohm, Vs watt 
R12 -I megohm log taper pot 
R13 -4-200 ohms, I watt, 5% carbon 

(not metalised) connected in 
parallel 

Capacitors: 
CI,C2,C13 -.005 mf, 1,000 VDC ceramic 

disc 
C3,C4 -.25 mf, 600 VDC 
CS-.I mf, 1,000 VDC or 2 -.05, 1,000 VDC 

in parallel 
C6,C9,C12 -.01 mf, I KV or 1.6 KV 

ceramic disc 
CIO -see text, molded mica 
CII -33 mmf, molded mica 
S2 -SPST slide switch 
S3 -SPDT rotary switch (Centralab 

1460) 
TI- Transformer: Secondary- 250YCT @ 

25 ma; 6.3 V @ I a (Allied Radio 
626008) 

JI,J2 -50 -239 coaxial jacks 

J3,Jt -phono jack 
SRI,SR2,SR3,SR4- Silicon diodes, GE 

IN696 (500 PRY @ 600 ma or better) 
LI -Wound on CTC- PLS5- 2C4L/B 

(Allied Radio 72H446) 
VI -2API or 2APIA (Available for 

about $6.00 from surplus dealers 
such as Barry Electronics, 512 Sway, 
N.Y.C. and Gyro Electronic Co., 88 

Leonard St., N.Y.C.) 
FPI -Fuse plug with I A fuses 
Misc. -Millen 80072, 2 -inch scope bezel; 

socket, Amphenol Magna! type 49- 

SSIIL; Minibox (I2 ̂ xrx4"); terminal 
strips 

ISO 

Set S3 to TRAP, turn on the transmitter 
and speak into the microphone. Adjust 
R12 until a trapezoid pattern appears. 
Its shape will vary as you speak. At 
100% modulation the trapezoid height 

(at the right of the CRT) will exactly 
double. On the left the trapezoid will 
come to a point at the baseline. (This is 
the reverse of the trapezoids shown in 
the illustration.) If you overmodulate 

Completed CitizenScope with cover removed. Open, logical layout makes wiring this one a cinch. 
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U J 
NO CARRIER 

1111111111111 

CARRIER ONLY 

UNDER 100% MODULATION 

100% MODULATION 

OVER MODULATION 

on positive peaks the trapezoid height 
will be more than double, but this is not 
important since it is the negative modu- 
lation which requires attention. The 
bright tail line indicates negative over - 
modulation -the longer the tail, the 
greater the overmodulation. 

Optimum modulation occurs when 
the modulation peaks just reach 100%. 
A trapezoid which fails to double its 
size and doesn't come to a point on the 
baseline indicates less than 100% modu- 
lation. Actually, many CB rigs are 
designed for 85- 100% modulation and 
this will be indicated on the trapezoid 
as just missing 100 %. We suggest that 
you don't attempt to improve it. 

By setting S3 to MW a modulation 
waveform will be displayed. Actually, 
the MW is not as effective as the trape- 
zoid for determining modulation per- 
centage because the MW is a constantly 
changing jumble of frequencies. (The 
MW has value for tone tests.) However, 
a doubling of the carrier height again 
indicates 100% modulation as does a 
collapse to the baseline. At 100% nega- 
tive modulation tiny bright spots appear 
on the baseline (with the scope on maxi- 
mum horizontal gain) . If short bright 
lines instead of spots appear on the base- 
line you are exceeding 100% negative 
modulation. The lines are equivalent to 
the trapezoid's tail. The major advan- 
tage of the MW function is that it dis- 
plays noise which may be present. Un- 
modulated RF appears as a wide pattern 
with clean edges. Noise, such as caused 
by a defective mike pre -amp plate re- 
sistor, will appear as random spikes on 
the edges of the pattern. Hum will ap- 
pear as ripples on the edges, etc. 

While the CitizenScope helps you ob- 
tain maximum effectiveness in terms of 
per cent modulation, it also helps tell 
you what the modulation quality is. 
Other types of modulation indicators 
cannot do this. 

You'll notice that at 100% modula- 
tion the sides of the trapezoid are 
straight and that the positive peak is ex- 
actly double the unmodulated carrier 
height. This condition indicates a dis- 
tortion -free modulating signal which 
has adequate power for 100% modula- 
tion. 

Electronics Illustrated 

www.americanradiohistory.com

www.americanradiohistory.com


If the negative modulation drives the 
pattern to 100 ( but the positive modu- 
lation flattens out and then slants down- 
ward before the carrier height doubles, 
the modulator is under -powered. Not 
only will your output signal then be 
under- modulated, but the modulating 
waveform will be distorted. Even 
though the speech amplifier and modu- 
lator may have checked out as distor- 
tion -free, the signal is being distorted 
through the process of modulation. 
Without a scope you might never de- 
tect this condition. 

Insufficient RF drive to the final is 
another cause of distorted modulation. 
This type of distortion looks similar to 
the pattern caused by insufficient modu- 
lation power. However, instead of flat- 
tening out and then slanting down, the 
trapezoid pattern caused by insufficient 
RF drive only flattens out. Again you 
have a picture of distortion which is 
being added to the signal by the modu- 
lation process. 

Parasitics, which are spurious signals 
produced by the transmitter, can also 

f 23/8" DIA. 

3/8 DIA. 

I 

Layout of CitizenScope s front panel controls. 

March. 1963 

Side panel rear showing jacks 11, J2, load switch 
S2 and input coil Ll's slug tuning adjustment. 

be indicated by the trapezoid. UHF 
parasitics which can produce TV inter- 
ference may be indicated by a fuzzing 
of the trapezoid. This appears as a halo 
or fringing of the pattern. Parasitics, 
at or near the fundamental 27 -mc fre- 
quency may appear as spikes. 

While you might assume that para- 
sitics being spurious frequencies have 
no effect on modulation, they are part 
of the trapezoid and that means that at 
the receiving end your modulation is 
distorted. 

As you can see the modulation 
process is complex. One cannot connect 
a low- distortion modulator and then au- 
tomatically assume there's good audio 
quality -lots of things can go wrong 
between the modulator and the final sig- 
nal. Only a scope can give a visual pic- 
ture of the complete signal. 

Space prohibits detailing all the in- 
formation which can be obtained from 
the patterns. A thorough discussion of 
trapezoid and modulated wave modula- 
ion patterns may be found in the Radio 

Amateurs Handbook. 
The CitizenScope may be left perma- 

nently connected in the transmission 
line, permitting continuous monitoring. 
Connect the transmitter to J1 and the 
antenna to J2. Set S2 so the dummy load 
is out of the circuit. Adjust Ll for mini- 
mum SWR (standing wave ratio) or 
maximum field strength reading from 
the antenna. When Ll is properly ad- 
justed the CitizenScope will have no ad- 
verse effect on SWR. - - 
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There s nothing like specialized flickers to heighten interest! 

By Vernon 

IF YOUR Citizens Band club has ever 
shown a motion picture, you know 

there's some truth in the old Hollywood 
chestnut about there being magic in 
movies. There is magic in them when it 
comes to arousing enthusiasm on meet- 
ing nights. 

Just any movie might help bring 'em 
in, but your films should be selected to 
cater to your club's special interest 
in electronics. Fortunately, scores of 
movies of this type are available to CB 
clubs, usually free of charge. A few 
postal cards can bring you complete in- 
formation. 

A veritable bonanza of instructive 
(and at the same time entertaining) 
motion pictures is offered by large cor- 
porations, public utilities, industrial 
associations, universities and other or- 
ganizations. They are delighted to lend 
films for exhibition at club meetings. 

Unlike sleep -provoking home movies, 
non -commercial films are slick produc- 
tions created by professionals, often 
big -name pros. Consider, for example, 
a two -part epic called Basic Electricity 
and Basic Electronics which is offered 
by Minneapolis- Honeywell. It was pro- 
duced by Walt Disney and uses the fa- 

Simms 

mous Disney animation to bring theory 
to life in full -color cartoon style. There's 
also a minor cartoon extravaganza put 
together by General Motors. This one 
shows the proper use of some dozen 
hand tools. 

But the bulk of the movies you can 
get place less emphasis on entertain- 
ment and more on straightforward edu- 
cation. Take the films used by the Navy 
for training radio technicians. This is a 
16 -part series that presents electronic 
fundamentals in lucid fashion- every- 
thing from audio oscillators to how to 
use a volt -ohmmeter. The Navy will 
send you all 16 reels at no charge. Not to 
be outdone, the Army makes available 
its series called Electricity and Magne- 
tism. Other films explain tuned circuits, 
telephony, FM and how radio waves 
travel. 

Whether you secure films from gov- 
ernment or industry, the procedure is 
approximately the same. First step is 
to send for the catalogues, which de- 
scribe titles, running time, subject mat- 
ter and ordering procedure (see list at 
end of article) . Industrial organizations 
work in a slightly different manner. The 
Scientific Apparatus Makers Associa- 
tion, for instance, forwards a Loan Film 
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Easily obtained film catalogues describe movies 
in detail, give running time, sise, other data. 

Directory that describes the films and 
gives names and addresses of member 
firms, which supply the actual reels. 

One of the best single lists of non- 
commercial films is a 500 -page catalogue 
published by the Department of Health, 
Education and Welfare. It details some 
5,000 flickers, telling what they are and 
where to get them. A copy can be had 
for $2.75 from the Government Print- 
ing Office (ask for U.S. Government 
Films for Public Educational Use; No. 
0E- 34006). 

Whatever the source, movies usually 
are sent free of charge on condition that 
you return them within 48 hours after 
showing and pay return postage (ask 
the post office about special low rates for 
film shipments) . The lender often sends 
along an attendance form for you to fill 
out. In a few cases a modest fee (usually 
about $5) is charged for handling. 

When procuring films, remember that 
other organizations are doing what 
you're doing. You may not be able to 
get what you want immediately. The 
Walt Disney opus, as an example, nor- 
mally is booked solid for months. 

There's one more obvious step be- 
tween you and a club movie: a projector 
and screen. By far the most popular non- 
com movie type is the 16mm color film 
with sound and a running time of about 
30 minutes. If no one in your club has 
access to a suitable projector, you prob- 
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The biggest listing of pictures available is a 
government tome with 500 pages and 5,000 films. 

ably can rent one at a local photo shop 
for about $6 an evening. 

A good place to start in your search 
for interesting movies is your local light 
& power company, the telephone com- 
pany, your public library and your state 
university. Here are some of the organi- 
zations which provide catalogues of 
their films: 
Information & Education Dept. 
Aetna Life Affiliated Companies 
151 Farmington Ave. 
Hartford 15, Conn. 

Motion Pictures 
Advertising Dept. 
E. I. DuPont de Nemours & Co. 
Wilmington 98, Del. 

GM Motion Pictures 
General Motors Film Library 
GM Building 
Detroit 2, Mich. 

Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D. C. 

Institute of Visual Communications 
40 East 49th St. 
New York, N. Y. 

Encyclopedia Britannica Films 
1150 Wilmette Ave. 
Wilmette, Ill. 

Center for Mass Communication 
Columbia University Press 
1125 Amsterdam Ave. 
New York, N. Y. 

Scientific Apparatus Makers Assoc. 
20 North Wacker Drive 
Chicago 6, III. 

Visual Aids Service 
University of Illinois 
Champaign, III. 

Office of Information 
Dept. of (Army, Navy, Air Force) 
Washington 25, D. C. 

Films Incorporated 
Wilmette, III. 
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MODULATION 
METER 

for 
CB 

DO OTHER operators on the Citizens 
Band bug you about overmodula- 

tion, undermodulation or distorted 
modulation? You can squelch them once 
and for all with EI's low -cost modula- 
tion meter. 

In addition to standard monitoring 
applications, a modulation meter is al- 
most a necessity for adjusting speech 
clippers and compressors. Unless moni- 
tored, clipper /compressors frequently 
cause overmodulation because of their 
built -in microphone preamplification. 
While a meter is not as accurate as a 
peak -voltage indicating device (such as 
an oscilloscope) , its rock -bottom cost 
($5 to $6) and simple construction make 
it attractive for general CB use. 

Construction. The modulation meter 
is built on the main section of a 
51x3x21/8 -inch Minibox. Meter move- 
ment M1 is centered on the front panel 
in a hole cut with a 11/2 -inch chassis 
punch. Wiring is not critical but be sure 
that S1 is hooked up correctly or Ml 
will blow when the unit is turned on. 

The modulation meter is connected to 
the transceiver's chassis ground and 
through capacitor Cl to point X, where 
the modulated B+ feeds the plate and 
screen of the final RF amplifier (see 
schematic) . Mount a phono jack (J1) 
on the rear of your transceiver and ca- 
pacitor Cl between the jack and point 
X as shown. 

By Herb Cenan 

Operation. Plug the modulation 
meter into Jl on the transceiver and set 
Sl to calibrate, which connects Ml 
across R3. With the transmitter on, use 
a VOM or VTVM to measure the DC 
voltage between point X and ground. 
Next, set the voltmeter to the AC range 
leaving it connected to point X. If 
you're employing a VOM it will be nec- 
essary either to use the output jack of 
the instrument or to connect a .05 mf, 
600 V capacitor between the positive 
test lead and point X. 

Now, feed a 400 or 1,000 cycle tone 
into the microphone jack. (The tone 
can be obtained from an audio generator 
or the AF output of an RF signal gen- 
erator.) Adjust the tone level so the 
AC voltage at point X is .707 of the DC 
voltage. For example, if the B+ voltage 
is 200 volts, adjust the tone level for an 
AC voltage of 141 volts (.707x200- 
141) . Next, adjust R4 so Ml reads 100`% 
(same point as 0db on the meter face) . 

The modulation meter is now calibrated. 
Set Si to modulation (Ml connected 

across R2 and R3) and the meter will 
read voice modulation percentage di- 
rectly. 

Calibration control R4 can adjust for 
transceivers with B+ voltages between 
175 and 250. If your rig uses a B+ lower 
than 175 volts, drop Rl to about 75,000 
ohms. If the B+ is above 250 volts, raise 
Rl to 125,000 ohms. -0- 
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MOD. 
XFORMER 

PLI 

PARTS LIST 

RI- 100,000 ohm resistor (see text) 
R2, R3 -1,000 ohm resistor, 1/2 watt, 5% 
R4 -5,000 ohm pot 
CI -.05 mf, 600 VDC capacitor (installed in 

transceiver, see text) 
MI -VU meter, Lafayette Radio TM -I0 (Calibration 

may not be accurate for any other meter) 
JI -Phono jack installed on transceiver (RCA type) 
PLI -Pluq to match JI 
Misc. -Minibox, terminal strips, etc. 

- 5K 

RF FINAL TO 
ANT. I T 

X OSMF JI 

SMODULATED CI 
B+ 

MODULATOR 

March. 1963 
6+ 

4 
n sx.nMre.. 

Tap -off point for transceiver's mod- 
ulation voltage is shown at left; 
no other connection is required. 
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AP 
yUR 

IGNAt 
PATTERN 

By Charles O'Neil 

For efficient mobile -base operations, 
take a leaf from the book used by the broadcast boys. 

YOU can take the guesswork out of 
your Citizens Band operations with 

a signal contour map. Pinned on the wall 
of your shack, the map will tell you at 
a glance about the effective coverage 
you can expect in mobile -to -base opera- 
tions, where your signals are readable 
and where your fizzling -out points are. 
It can answer such a specific question as 
where to locate mobiles for reliable cov- 
erage at a parade, Civil Defense drill or 
other special event. 

A signal contour map (see photo 
above) is by far the best way to display 
a certain kind of data. It's the type which 
informs you immediately that a mobile 
at point A in your groundwave coverage 
area should give you an S-9 signal - 
strength reading at your base station, or 
an S -5 reading if it's at point C. 

You can keep this kind of dope in a 
notebook but finding exactly what you 
want at the moment it's required is not 
easy in most communications rooms. 

The map is fine for technical pur- 
poses, too. You can run comparisons be- 
tween old and new antennas, trans- 
ceivers and changes in antenna height. 
The map shows you differences in clear - 
cut, before- and -after figures. It also 

gives warning of impending trouble. 
When a tube starts to fail in a mo- 
bile rig, for instance, indicated signal 
strength won't agree with what your 
map tells you. You know something's 
wrong. 

Preparing a signal contour map is 
nothing new. Broadcast stations do it 
regularly to prove to the Federal Com- 
munications Commission that their cov- 
erage stays within licensed limits. No 
such requirement is tacked onto CB, of 
course, and few CBers have ever tried 
the technique. But it can be extremely 
useful. 

The basic approach is painless. You 
procure a map of your area and mount 
it on cardboard (see photo) . On a plas- 
tic overlay you put a dot at your base 
station's location, then crisscross it with 
eight radial lines as shown in our lead 
photograph. The radials show up like 
spokes on a wheel whose hub sits on 
your base station. After signal- strength 
readings from all areas are gathered, 
contours are drawn to link up readings 
of equal strength. The result is a series 
of irregular circles which picture the 
signal as it falls off with distance or ob- 
struction. 
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The broadcast boys hop in a car and 
drive for days to compile their readings 
with field -strength meters. It's much 
easier in CB. You simply record read- 
ings over several days or weeks while 
engaged in normal operations with your 
mobile units. 

After experimenting with charts 
vrinted by the U.S. Coast & Geodetic 
Survey, we found the best map for the 
job is the everyday road map. It affords 
the most convenient means for pinpoint- 
ing the location of a mobile because 
streets and roads are shown. As a car 
travels along the driver can report his 
location in unmistakable terms. For in- 
stance, if he says, "I'm at the junction 
of Route 7 and Mountain Road," you can 
put your finger on his position instantly. 

It's interesting, however, to have on 
hand the USC &G chart for your area. 
It contains topographical information, 
such as terrain height, which helps ex- 
plain why the signal is blocked in cer- 
tain locales. 

First step in preparing the map is to 
accumulate dozens of signal- strength 
readings from your mobiles. If the base 
rig has an S- meter, you're in business 
immediately. All readings can be taken 
in S units. 

If you have no S- meter, it is possible 
to add one with a modest investment 
of time and money (see ADD AN 
S- METER, May '62 EI) . 

As another alternative, you can use 
a VTVM to take signal- strength read- 
ings. To make the instrument work as 
an S- meter, hook it to the automatic - 
volume- control (AVC) circuit in the 
receiver (see schematic on the third 
page of this article) . Switch the VTVM 
to the DC minus function and use the 
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Basic information needed for 
preparation of a signal con- 
tour map is gathered by lotting 
down signal -strength readings 
from various geographical 
points in your coverage area. 
S -meter numbers, shown in the 
left column, are transferred 
later to signal -pattern map. 
Get readings from as many 
locations as possible, and 
in all directions from base. 

lowest ránge that will provide maxi- 
mum deflection (this may be the 15 -volt 
range for strong signals and lower 
ranges for weaker ones) . 

The VTVM's common probe goes to 
chassis ground. The other probe is con- 
nected to point A or point B. The latter 
may be easier to find. First, locate the 
last IF transformer. It usually will be 
found between the last IF amplifier tube 
and the detector tube. Point A is the 
lug on the IF transformer to which are 
connected a 1- megohm or higher AVC 
filter resistor (Rf) and several other 
components. 

Point B is located after the AVC filter 
resistor. Filter capacitor Cf usually is 
.05 mf. 

It is possible to use a 20,000 ohms /volt 

On plastic overlay, shown detached from map for 
clarity. 8 radials are drawn from location of 
base; 2 -mile range marks are being added here. 

69 

www.americanradiohistory.com

www.americanradiohistory.com


or higher VOM for this job but the in- 
strument creates some loading prob- 
lems. The level of all readings will be 
reduced and weak signals may be lost. 

With provision for taking readings 
completed, set aside a sheet of paper in 
your shack for tabulating readings from 
mobiles over a period of time. A typical 
sheet (see photo) lists numerous geo- 
graphical points in all parts of your 
coverage area, e.g., NE corner Swope 
Park, Broadway -Main, Highway 40- 
Leeds Rd., etc. Beside each you write 
the meter reading you get when one of 
your mobiles is in that location. Try 
to get readings from as many directions 
as possible. The accuracy of the final 
map depends on the number of points, 
so the more the better. 

This information can best be trans- 
ferred to the map by using a transparent 
plastic overlay, which is mounted right 
on top of the map with tape. The over- 
lay serves several purposes. If you 
switch antennas or mounting height, or 
change some other factor which might 
alter your reception pattern, it's easy 
to remove one overlay and put down 
another. 

Our photo shows you how to prepare 
the overlay, and the lead picture shows 
the overlay in place on the map. Using 
a grease pencil or some other instrument 
capable of writing on plastic, put a dot 
over your base station's location and 
crisscross it with eight radial lines. 
Range points then are marked on each 

A regular road map is best for showing signal 
pattern: mount it on cardboard and hang on wall. 

Finding AVC for voltmeter connection (see text). 

LAST DETECTOR 
IF TUBE I (TUBE OR DIODE) 

AVC "B" 

TO VOL 
CONTROL 

radial at two -mile intervals. 
Mark in the meter readings you have 

collected, writing the S numbers over 
the proper locations. When this is com- 
pleted, a characteristic pattern will be 
noted. Readings of the same value tend 
to be located at the same distance from 
the base station. Now draw lines to 
link up readings of equal value. The 
result looks like barometric pressure 
lines on a weather map -a series of dis- 
torted circles around your base station. 

Interpreting the map is simply a 
process of noting signal strength within 
any area. Each circle represents a con- 
tour of RF energy, which drops steadily 
as distance rises. The warping of the 
pattern indicates intervening hills, 
buildings or other high structures. The 
map we show is for a specific area. 
Yours will be different. You might, for 
example, find a completely dead signal 
pocket quite close to your base station. 
It should be circled independently of the 
contour lines. Dead areas will be well 
defined if enough readings are taken 
during preparation of the map. A final 
refinement is the addition of Q signals 
in each contour. 

Q signals represent signal perform- 
ance in practical terms of readability. 
The Q code is as follows: 

Ql- Unreadable. 
Q2- Barely readable. 
Q3- Readable with difficulty. 
Q4- Readable with little difficulty. 
Q5- Perfectly readable. --- 
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the Electronic Catalog of the Year 

BY POPULAWDEMAND! 
over 1,000,000 

new friends - 
amateurs, pros, 

hi-fi devotees, 

hams - 
have already 

sent for it! 

EASY 

TIME 

PAYMENT 

TERMS 

take up to 

2 years 

to pay 

284 PAGES 

OVER 10,000 ITEMS 

Partial list of prcducts it our Nev. 1963 Catalog 

Amateur Radio 
Antennas 
Batteries 
Books 
Capacitors 
Controls 
Ni Fi 

Microphones 
Needles 
Phonographs 

Public Address 
Radios 
Resistors 
Tape Recorders 
'est Equipment 
Tools 
Transformers 
Transistors 
Tubes 
Wire 

YOU CAN 

STILL GET 

RADIO 

SHACK'S 
GREAT NEW 1963 

Electronic 

CATALOG 

AREE 
For you and 2 Friends 

MAIL CARD TODAY 
Yes, over 1,000,000 brand new friends have been added to the 

millions who shop regularly from Radio Shack's big catalog but we 

want everyone interested in electronics to have this great money 

saving shopping guide so we've printed 500,000 more for you and 

your friends. Mail the card opposite today and get your share of the 

newer and better things in electronics in this fine new book 

Whether you are a music devotee, a radio ham, a professional 
operator, or just interested in the great world of communications 

as a hobby, you'll be excited and delighted with the vast assort- 

ment of precision -built, high -quality, guaranteed products in Radio 

Shack's famous catalog. And you'll save too as you never saved be- 

fore. Our easy credit terms make it convenient and simple to buy what 

you want when you want it and pay later. Mail the card opposite now! 

RADIO SNACK CORPORAlBOSTON ION73e Ave. 

17,MAS$ 

March, 1963 73 
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ADD A HANDSET 
to your transceiver 

Give your Citizens Band rig the look and convenience of a 

radiotelephone with this easy and inexpensive modification. 
By Gerald Wainwright 

TO insure privacy or to cut back 
ground noise, a handset hooked up 

to your transceiver is a decided conveni- 
ence. Handset installation is relatively 
easy since only minor modifications to 
your rig are required. It's only neces- 
sary to open one speaker lead and to 
connect the speaker and output trans- 
former leads to a jack or tie point. 

The heart of the modification is in a 
separate control box which permits ei- 
ther normal or handset operation. In one 

The standard handset must be modified by replac- 
ing the mike element and rewiring its output cable. 

14 it- 
PUSH -TO -TALK! 

position Si connects the speaker to its 
original wiring. In the other position the 
speaker is disconnected and the trans- 
ceiver's output transformer feeds the 
handset via Rl and R2. RI supplies the 
proper transformer load and R2 adjusts 
the handset earphone to a comfortable 
volume level. 

The handset is a surplus unit avail- 

PARTS LIST 

RI -3.3 ohm, 2W, 20% resistor 
R2 -50 ohm wirewound potentiometer 
SI -SPOT toggle or slide switch 
Misc. -Handset (see text); microphone element; 
I cable -4 conductor plus one shielded conductor; 
cabinet, any convenient size 

R2 
50n 
(w RE WOUND) 

PTT 
SW 

TRANSCEIVER CONTROL BOX 

HANDSET 
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Replacement microphone cartridge is bedded down 
in foam rubber. This both provides a snug St 

and protects the element against impact damage. 
Connection to element is made via soldering lugs. 

able from Radio Shack, Olson Elec- 
tronics and elsewhere. The handset mi- 
crophone is a carbon and it must, there- 
fore, be replaced with a ceramic /crys- 
tal or dynamic element. Since the new 
element requires a shielded lead, you 
can avoid a rat's nest of wires coming 
out of the handset by using a retractile 
coil -cord having four conductors plus a 
shielded lead, such as Alpha type 696/2. 

The new cable from the handset can 
be led through a grommeted hole in the 
control box. The output cable from the 
control box includes a shielded mike 
cable plus the push -to-talk control 
lead (s) . These could terminate in a plug 
matching the mike jack on your rig. 
The two other wires from S1 to the 
transceiver's speaker can be ordinary 
zipcord. 

Cement the new mike element as 
shown to a piece of foam rubber, install 
the new handset wiring and then ce- 
ment the rubber- mounted element into 
the handset. Make sure that solder 
doesn't fall into the mike's air relief 
holes. The earphone element need not 
be changed. 

To hear an incoming signal set S1 to 
normal. When you hear your unit num- 
ber called, reset S1 to handset and 
you've got telephone convenience. 

March, 1963 

at METERS 
A mmmist 

O judge by the first few months of 
U. operation, the 11 -meter General 

Radio Service in Canada is experienc- 
ing many of the problems faced by 

the Citizens Radio 
Service in the 
United States dur- 
ing its early days. 
There are other 
similarities, too. 
The GRS, a year old 
next April 1, al- 
ready has picked up 
the Citizens Band 

nickname from U. S. operators. 
In its first six months, Canadian CB 

saw the issuing of 8,691 licenses, and 30 

manufacturers (some of them U.S.) got 
type approval for their equipment. The 
Department of Transport, counterpart 
of the Federal Communications Com- 
mission, announces solemnly, "We have 
received no reports of violations." But, 
as the FCC learned long ago, the official 
reports don't always give an accurate 
picture of what is going on in the world 
of short-range radio. 

CB CLUB OC LA OVIMC[ OC CASCO= 

DITICT D[ 00014T4L 
YMU[ I4u MOMT11L 40 

Th I IiI 
As a matter of fact, a goodly number 

of Canadian CBers have been making 
like hams by transmitting CQ calls. And 
they also are working skip stations. 
These problems, however, do not appear 
to be as serious as they once were on 
this side of the border, probably partly 
because of the relatively small number 
of licensees. At this point it is not yet 
clear whether the GRS will become a 

mostly -business band or a mixture of 

businesses, personal users and pseudo- 
hams. 

[Continued on page 114] 
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TRANSMISSION LINE 

TUNE-UP METER 
By Al Toler 

OF ALL the methods used for tuning 
a CB transmitter only the SWR 

meter (which measures relative power 
into the transmission line) and the field 
strength meter (which indicates rela- 
tive power out of the antenna) are ac- 
curate indicators. Light bulbs, termi- 
nated power meters and plate input 
meters just can't do an accurate job. 

Unfortunately, it's difficult to tune 
your transmitter while up on the roof 
with your field strength meter; and, the 
cost of an SWR meter somewhat limits 
its availability for CB. But now, EI's $5 
Inline CB Tune -Up Meter brings an 
accurate tuning indicator within the 
reach of all CBers. 

The Tune -Up Meter samples the 
power fed into the transmission line. 
Since maximum power indicates maxi- 
mum tuning, meter Ml will give the 
highest reading when the transmitter 
is tuned on -the- button. The Tune -Up 
Meter can be left permanently con- 
nected in the transmission line. 

The Meter is built in the main section 
of a 53x3x21/8 -inch Minibox. Coaxial 
jacks J1 and J2 are mounted on the side 
panels as close as possible to the lower 
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rear corner. A piece of #16 bus bar 
(or a section of a coat hanger) connects 
Jl to J2. Connect it as direct as possible 
and don't use thin wire. 

Connect Rl to sensitivity control R2 
in such a manner that the top of Rl is 
3/4-inch from the bus bar. Insulate Rl's 
free lead with spaghetti and wrap it 
three times around the bus bar. Make 
certain the tip of Rl's lead does not ex- 
tend past the insulation. 

Checkout and Use. Connect the trans- 
ceiver antenna jack via a length of coax 
cable to either J1 or J2. The transmis- 
sion line connects to the remaining 
jack. Energize the transmitter and ad- 
just R2 for a convenient M1 reading. 
Then, adjust the transmitter tuning for 
the highest M1 reading. At peak reading 
the transmitter is tuned for maximum 
power output. 

Note: Ml's reading depends on both 
the power output and the transmission 
line's SWR. Its exact reading is unim- 
portant since low power output and a 
high SWR can result in a high reading. 
Similarly, high power output and high 
SWR can read low. Only the fact that 
M1 peaks is important. -g- 
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Almost empty Minibox is seen 
with cover off. Extra terminals 
on meter connect to its internal 
lamps which are not used in 
this application. Any type and 
size of 1-ma meter will serve. 

PARTS LIST 

RI,R3 -1000 ohms, I/2 watt 
R2- 10,000 ohm potentiometer 
CI -.005 mf, 500 VDC ceramic 

disc capacitor 
MI -I ma DC meter movement, 

any type or size 
DI -IN34A crystal diode 

March, 1963 

Spaghetti on lead of resistor R1 insulates it 
from the bus bar connecting jacks Jl and 12. 
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CB ANTENNAS... ThiS 
MEAN _,L\ 
Those minor signal losses add up to significant 
proportions when you're dealing with 5 watts! 
By Charles Tepfer, 2W4223 

Amatinueekesseatamiamimimmtlitak- 

EVERY Citizens Bander knows that 
5 watts input to the final of his 

transmitter doesn't mean 5 watts on the 
air. He's lucky if he gets something over 
3 watts actual RF output. For decent 
coverage, you have to nurse what little 
power you have as if it were a rich old 
aunt making out a will. 

The base station antenna is the most 
important factor but even the best sky - 
hook is at the mercy of the installation. 
It can't radiate power it doesn't get. The 
wrong kind of transmission line or bad 
connectors can be draining away power. 

Most CBers use RG58/U coaxial 
cable as transmission line. It's cheap, 
easy to work with and has a char- 
acteristic impedance of 53 ohms, match- 
ing most base- station antennas. But 
RG58/U also has relatively high power 
dissipation due to resistance and radia- 
tion losses. It cuts your signal by 2db 
per 100 feet when dry, more when wet. 
The average 35 -foot coax run to the roof 
of a one -story house means a loss of 
some .7db, which doesn't sound like 
much but converts to a whopping 15 per 
cent. On a 100 -foot run, the loss amounts 
to a third of your 3 -plus watts. 

Fortunately, there's a simple remedy. 
Use RG8/U coax, which costs twice as 
much (about 12¢ a foot) but has only 
half the line loss. 

Another of those little leaks that add 
up may lie in your automobile- radio- 
type connectors. Many transceivers, 
particularly those designed for car and 
base- stations use, come with this type 
socket. You'll find the same connector 
on your car's broadcast radio, and it 
works well because of high signal levels. 
But in CB the connector can be forced 
out of shape easily, destroying multi - 
point contact. Or it may separate from 
the coax braid if the set moves much. 

The answer is replacement with 
threaded coax connectors, which is an 
easy job. Cut off the auto-type plug, 
strip off 11/4 inches of insulation, clip off 
3/4 -inch of braid and take off 3/4-inch of 
inner insulation to expose the center 
conductor. The outer sleeve of the coax 
connector (with threads toward the end 
of the cable) then slides on.. Solder the 
braid to the connector at the four holes 
provided, solder the conductor to the tip 
and work the outer sleeve back over the 
connector. 
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A handy adaptor mating an auto antenna plug to 

coax socket is easy to make: connect with coax. 

Many transceivers have a punched 
hole for mounting the coax socket. The 
leads are then merely transferred from 
the old socket to the new one. Only the 
conductor need be soldered. If no hole 
is provided you can make your own 
(1/2-inch diameter) with an expansion 
bit or hole punch. Drill four 1/8-inch 
holes for the mounting screws. Mount 
the new socket as close as possible to the 
old one. 

A useful accessory, if you don't re- 
place the old connector on your mobile, 
is an adaptor mating an auto -type plug 
to a coax socket. It permits switching a 
transceiver from car to base without 
disturbing the transmission -line coax 
connector. Use a short length of coax 
to join the two (see photo) . 

How the transmission line runs from 
antenna to transceiver is important for 
keeping down signal losses. If the line 
gets close to metal gutters or down- 
spouts some RF energy may be drained 
away. Keep it a reasonable distance also 
from TV downleads, telephone wires 
and the like. TV -type stand -off insula- 
tors should be used to hold the line away 
from the wall. A drip loop where the 
line enters the house keeps the entrance 
hole dry by forcing moisture to drop off 
to the earth. 

A lightning arrester, though it won't 
prevent signal losses, is a worthwhile 
safety measure. Run a heavy wire from 
the arrester to your ground rod. 

A final safety hint concerns the an- 
tenna itself. Our lead photograph shows 
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Drip loop where transmission line enters house 
drains off rain: note use of stand-off insulator. 

what happened to an improperly guyed 
half -wave antenna in a high wind. Guy- 
ing the tower wasn't enough here. The 
rig should have been guyed also right 
under the radials. The rule of thumb is 
a set of guys every 10 feet of height - 
three guy wires 120 degrees apart and 
all adjusted to equal tension. 8- 

Properly mounted lightning arrester with a heavy 
wire to ground rod. Coax is cut with this type. 
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FOR transmitter tests and repairs, 
some means of measuring power into 

a dummy load is required. The EI CB 
power Output Meter will enable you to 
check output at a cost -about $6-well 
below that of commercial power meters. 

To avoid a separate calibration chart, 
a paste -on meter scale is provided. Note 
that it is accurate only when the instru- 
ment is built with the specified compo- 
nents. All leads should be short, with 
resistors Rl through R4 mounted as 
close as possible to J1. Use a heat sink, 
such as an alligator clip, on Dl's leads 
when soldering. 

When the unit is completed with Ml 

JI 

R1 

121111111 
D1 

C1 

R 7 

R fS Mt I 
Resistors RI -R6 comprise a 50- 
ohm dummy load for rig in test. 

Meter face below should be cut 
out and cemented directly over 
the original S -meter dial face. 
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DIRECT 

POWER OUTPUT 

METER for 

READING 

mounted, remove Ml's cover by insert- 
ing a thin screwdriver blade under the 
top edge and prying upward. The plas- 
tic cover will snap off. Remove the two 
screws that hold the meter face in place 
and carefully slide the meter face up- 
ward to avoid bending the needle. 

Cut out the new meter face and 
glue it over the old face with a thin 
coating of slow -drying cement (such as 
Elmer's) . Adjust the new meter scale 
to exact registration, install the meter 
face and cover. Assemble a short length 
of coax cable with plugs to connect the 
CB antenna jack to Jl, and the power 
meter is all set. -Herb Cenan -ÿ--- 

PARTS LIST 
RI, R2, R3, R4-I50 ohms, 1 -watt, 5% 
R5, R6-30 ohms, I -watt, 5% 
R7 -6,800 ohms, 1/2 -watt, 5% CI- 250mmf, 500 VDC (or higher) ceramic disc 

ca pacitor 
DI -IN34A crystal diode 
MI -O -I ma S -Meter (Lafayette Radio TM -II) JI- Coaxial jack 
Misc.- Cabinet (5 "x3 "x2" approx.), terminal strips, 

etc. 

Internal wiring of Power Meter 
shows simplicity of wiring. 
Note location of ground post. 
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"I WONDER who will be the first to issue a certificate for 'WAS'- Citizens 
1 Band- (WASCB) ?" 
Amongst all the millions of words written about the Citizens Band you'd be 

hard put to find any that have been more influential than those 16. They closed 

an article in the March 1959 Radio -TV News (now Electronics World) , a maga- 
zine for electronic servicemen and hobbyists with a circulation around 242,000. 

The piece was by Don Stoner, now a CB equipment manufacturer in addition to 

being a writer, and it told how to build a low -cost transceiver for the Citizens 
Radio Service. His parting reference was to a certificate which might be won by 

a CRS user who contacted other stations in all states -the ham term for this 
being Worked All States. 

As of this writing, and so far as we know, no CBer has qualified for or re- 

ceived a WASCB, a failure assuredly not due to lack of heart. Sometimes half 
the inhabitants of the band in our bailiwick seem to be trying for one. To those 

of you who have come late into CB (i.e., since Kennedy was elected) , this assign- 
ment of credits for popularizing CB may seem strange, or we could simply be 

prejudiced in claiming wide influence for our own medium (magazines) . To an- 

swer such doubters, let's take a little tour of CB in its cave -man days. The Citizens 
Radio Service, to use the formal moniker invented by the FCC, is going on 16 
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years old. The band, conceived during the last year of the war, opened in 1947. It was assigned to the UHF frequencies between 460 and 470 mc. The event had approximately the same impact on two -way radio as the demise of a cockroach at Ft. Monmouth. The band was as unused as a spittoon at Vassar. 
Effective September 11, 1958, the FCC created a new Class D CRS, giving it the chunk of 11 meters then occupied by hams. What happened? Nothing. The Citizens Radio Service dozed on, largely because few people had ever heard of it and even fewer realized its potential. Then came the Stoner article, and the darn burst. Hobbyists by the hundreds for the first time saw CRS as a new form 

of amateur radio with an examination -free license. Within weeks manufacturers 
were selling kit versions of the Stoner transceiver and, with the word spreading fast, CB /ham radio was off like a goosed gazelle. 

That a couple of hundred thousand people had a concept of CRS which didn't jibe with the official view was not so much the fault of Stoner or the magazine as of Big Daddy in Washington. The FCC, in sweating out Part 19, sat and sat and then hatched a three -footed gooney bird. Never has a set of regulations been so loosely 
worded, and never has one left so many unasked questions unanswered. A single section, 19.2, has more loopholes than an IOU written on an ice cube. The regs for other services tell you everything but how to unclog the drain, but when it came to Part 19 the rules writers stabbed themselves in the back with their own ballpoints. Like the volunteer faced with his first parachute jump, they've been trying ever since to change that maybe to a no. The 
rules have been revised and re- revised, and they're 
still at it. 
Part 19 represented the first time in history 

that licensees were, in effect, allowed to inter- 
pret FCC regulations. Previous regs, as we've 
said, were so specific that you had answers to 
questions you never got around to asking. But 
not Part 19. Here the wording was so loose that 
even well -intentioned CBers were left in a 
daze. We won't attempt to analyze the whole 
bale, since a look at 19.2 (Definitions) makes 
the point. Among a few hundred other words, 
the FCC threw in personal and business radio- 
communication to tell us what CRS was for. 
The interpretations possible with those four 
words alone would make up another Gone 
With The Wind. A little later 19.2 says all Class 
D units are mobile stations only. Even base 
stations were classed as mobile. The idea ap- 
parently (to give our own interpretation) was 
to reserve CRS for use when no other means 
of communication was available. At home 
you'd use the telephone, not your CRS trans- 
ceiver. But the term was not defined soon 
enough to head off misinterpretation, and still 
hasn't been fully defined. 

After listening carefully to that mound of 
misinformation from the coaches, CB radio 
took a healthy swing at the ball and started 
running -right at third base. The band rang 
with CQ calls far into the night, and when 
word finally got around that somebody up 
there didn't care for that procedure, the hello- 
test gambit started. With all the testing, you'd 

r, 
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have thought there wasn't a decent piece of equipment on the band. They tested 

and tested, and talked and talked, even though few had bothered to learn much 

about this new miracle medium. Never was there so much technical discussion 

about something so few understood. 
Legitimate CRS users found themselves drowned by the CB /hams. There ac- 

tually were enough channels avail- 
able but the superregen receivers 
of the time could be jammed from 
channel 1 to 23 by just one local 
talker, who droned on for hours. 
The new breed of hams might have 
choked the band to death if manu- 
facturers hadn't produced re- 
ceivers with some selectivity. The 
early transceivers obviously had 
been designed for business use, 
having one to three channels crys- 
tal controlled. But the CB /hams 
soon modified them for multi- 
channel coverage and manufac- 
turers, waking up fast to the fact 
that the talkers were the major 
market, started producing multi- 

channel jobs with variable tuning (what business needs variable tuning ?). 
By late 1960 the Citizens Band, as it came to be called after Tom Kneitel gave 

it that name in Popular Electronics, was a disaster in the cities. In the country 
and a few urban areas, farmers and salesmen and the police had found CB use- 

ful. In the big cities the CB /hams had found it entertaining. Among other sad 

victims was a company set up to make custom installations of CB equipment for 
businesses in one community. An oil company was the first customer, and the last. 

The word passed around like a bottle of hooch at a football game. "If you're 
really in a fix, try smoke signals," the oil- company people advised everybody. 
"CB will only give you recipes and pseudo- science." 

The curtain came down on 1960 with a farce 
known popularly as the FCC Hi -Fi Show, a 
rousing production that must have caused 
Olsen & Johnson to turn green with envy. The 
FCC suddenly had become fed up with the 
CB /hams, to the extent that one field office 
called in the worst offenders and played them 
tapes of their on- the -air conversations. Before 
the performance was half over the recipients of 
this special attention were shouting angrily 
that the FCC had violated secrecy-of- commu- 
nications laws by letting the whole group hear 
the tapes. They skewered the G -men with a 
few four -letter words and walked out. At home 
they immediately fired up the old transceiver, 
broadcast the news of the day to everyone who 
could hear and then spent several weeks pro- 
faning the FCC on the air. 

There were about three good reasons why 
the FCC didn't bash in a few dozen heads. 
Everyone realized that Part 19 was loosely 
worded and could be construed to mean nearly 
anything. Secondly, [Continued on page 116] 
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By Herb Friedman, 2W6045 

A few facts to clear up the modulation mystery for CBers. 

IF YOU LISTEN to all the talk about 
modulation in Citizens Band circles 

you might think most transceivers have 
difficulty producing signals that are 
even intelligible. That is far from the 
truth, of course. Most rigs now on 
the market are capable of good and effi- 
cient performance. 

Modulation is something of a buga- 
boo to many CBers, however; they 
know it's important but are afraid it is 
too complicated to understand easily. 
They're likely also to believe any mod- 
ulation system can be improved. 

In reality, the facts you need to know 
about the system of amplitude modula- 
tion used in CB are relatively few in 
number and not a bit complicated. And, 
while it is true that some improvement 
can be made in many transceivers, you 
can't improve them all. 

A CB transmitter consists of two 
basic sections: (1) a radio-frequency 
(RF) section, which generates a carrier 
signal capable of leaving the antenna 
and traveling through spac, and (2) 
a modulator, which takes an audio 
(voice) signal and impresses it on the 
carrier. If the strength of the RF re- 
mains fixed, the loudness of the signal 
at the receiver is determined by the 
amount of audio impressed on the car- 
rier -the more audio, the louder the 
signal. 

This job of impressing audio on the 
carrier is performed at the plate of the 
RF power output amplifier tube (called 
the final) . In most transceivers today 
this is a 6CX8, 6ÁQ5, 6AU8 or a 5763. 
When the audio signal is applied to the 
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final, it and the RF signal beat together. 
The result is a modulated carrier -a 
carrier plus two new signals. These sig- 
nals appear as sidebands on the carrier. 

If a 1,000 -cycles -per- second, or 1 -kc, 
sine wave (single frequency) is used as 
an audio test signal and the RF carrier 
is on 27 mc, the transmitter's output is 
the 27 -mc carrier plus one sideband 
equal to the sum of the audio and RF 
signals (1 kc plus 27 mc = 27.001 mc) 
and another sideband equal to the dif- 
ference between the two signals (27 mc 
minus 1 kc = 26.999 mc) . 

In the case of speech, we have a com- 
plex waveform to produce the sidebands 
and the audio is at many frequencies, 
but the addition -subtraction procedure 
still holds. It is the two sidebands- 
and only the sidebands -which carry 
speech intelligence to the receiver. As 
a matter of fact, only one sideband is 
detected to reproduce the original 
audio. The second sideband is a mirror - 
image of the first. Both it and the car- 
rier just go along to the receiver for 
the ride, serving no useful purpose. (In 
single -sideband radio, which even now 
is starting to be used on the Citizens 
Band, both the extra sideband and the 
carrier are suppressed and all power is 
concentrated in the one sideband.) 

We said earlier that the loudness of 
the signal at the receiver, if the power 
of the carrier remains constant, depends 
on how much modulation is applied to 
the RF signal. This is true -but only 
up to a point. There is a limit to the 
amount of useful modulation which can 
be applied. This limit is called 100 per 
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cent modulation. Actually, as we'll see, 
it is 100 per cent negative, or down- 
ward, modulation which is the limiting 
factor. 

To show how a modulated signal is 

produced, we'll go back to the basic 
components. The drawings that follow 
are graphic representations of electri- 
cal waveforms. As in any text dealing 
with electronics, graphs or charts don't 
really show what happens. But they're 
the best visual aids we can produce to 
put across the ideas. 

Figure 1 represents an RF voltage (or 
current; it does not matter which you 

i 

i 
Fig. 1 -A 27 -mc RF carrier waveform. 

consider) . It is a sine -wave voltage as 
generated by a transmitter. In the case 
of CB, 27 million cycles are generated 
each second in the RF carrier. Our 
drawing shows some 30 cycles. 

The audio or modulating voltage is 
represented by the sine wave shown in 

Fig. 2- Sine -wave modulation (audio) signal. 

Fig. 2. The frequency here is 1,000 cps. 
Note that the audio voltage is shown 
with an axis of its own and has positive 
and negative peaks (or peaks and val- 
leys) like any normal electrical wave- 
form. 

When the RF voltage is modulated by 
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Fig. 3- Modulated carrier. 

the audio voltage (when they are mixed 
together) the result is a modulated car- 
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rier, as shown in Fig. 3. You'll notice 
that the amplitude of the normal, un- 
modulated carrier shown in Fig. 1 has 
undergone changes in Fig. 3. What 
happened? The answer lies in the 
changing polarity of the modulating 
voltage. When this voltage is above its 
own axis, or positive, the amplitude of 
the carrier is boosted above its unmod- 
ulated level. When the modulating 
voltage is below its axis, or negative, it 
decreases the amplitude of the carrier 
voltage. The resulting waveform at the 
top of the carrier diagram is exactly in 
phase with the modulating voltage and 
exhibits the same amplitude (all wave- 
forms here are shown in the same rela- 
tionship) . Below the axis of the carrier 
is an inverted, or mirror- image, modu- 
lating- voltage waveform. This image is 
eliminated at the receiver. The remain- 
ing one supplies the information for 
demodulation of the signal. In the case 
shown in Fig. 3, the audio voltage's neg- 
ative swings decreased the carrier about 
halfway to the carrier's axis (see point 
A) . This represents 50 per cent modu- 
lation. 

If the amplitude or strength of the 

Fig. 4 -Audio producing 100% modulation. 

modulating voltage is increased, as in 
Fig. 4, so that at the instant it stands 
at its maximum negative swing (nega- 
tive peak) the carrier voltage is col- 
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Fig. 5- Carrier showing 100% modulation. 

lapsed to zero (its own base line) , the 
carrier is said to be 100 per cent negative 
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or downward modulated, as shown in 
Fig. 5 at point B. To achieve 100 per 
cent positive modulation, the modulat- 
ing voltage must double the voltage of 
the unmodulated carrier. A distortion - 
free transmitter always has a symmetri- 
cal waveform, showing the same per- 
centage of both positive and negative 
modulation. 

Modulation of 100 per cent is not only 
the limit permitted on the Citizens 
Band, it also gives you the most power- 
ful signal (as represented by the ampli- 
tude of the modulating voltage) that 
you can use efficiently. Modulation of 
more than 100 per cent produces distor- 
tion, besides arousing the ire of the 
FCC. 

Fig. 6- Excessive modulating voltage. 

In Fig. 6 we show a modulating volt- 
age in excess of that required for 100 
per cent modulation. Let's see what 
happens when we apply it to the RF 
carrier we've been working with. 

ilk ilk IFJ 

Fig. 7-Carrier modulated over 100 %. 

The result of this marriage of overly - 
strong modulating voltage and carrier is 
shown in Fig. 7. Notice that the carrier 
is driven to zero (its axis; point C) even 
before the modulating voltage reaches 
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its negative peak, which would fall be- 
low the carrier's axis. The RF output 

Fig. 8- Distorted signal at receiver. 

is cut off completely. 
Since the modulation, when recov- 

ered at the receiver, will look like the 
waveform in Fig. 8, the audio will be 
distorted. A close examination shows 
that it is the negative part of the mod- 
ulating signal that is distorted. The 
positive peak does not distort. In prac- 
tice, you can run 200 or 300 per cent 
positive modulation and 100 per cent 
negative modulation and still have no 
distortion problem. But let your nega- 
tive modulation go over 100 per cent 
and all kinds of unpleasant things hap- 
pen. 

A surprising facet of this picture is 
that distortion of the modulating signal 
is in itself no major headache. Speech 
clippers cut off the modulating wave- 
form -thus distorting it -but still man- 
age to improve communications. Elimi- 
nating the higher and /or lower voice 
frequencies reduces the naturalness of 
your voice but at the same time in- 
creases intelligibility by beefing up 
the intelligence -carrying midrange fre- 
quencies (500 -5,000 cps) . 

The trouble caused by excessive neg- 
ative modulation has to do with the 
relationship of the modulating signal to 
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Fig. 9-Sideband spatter in adjacent channels. 

the carrier, with distortion of the car- 
rier, and with production of sidebands 
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(see Fig. 9 on opposite page) . 

When the waveform of the audio volt- 
age becomes distorted it begins to 
produce harmonics of itself (a 5 -kc 
modulating signal would produce har- 
monics of 10, 15, 20 kc, etc.) . These 
harmonics then beat with the carrier, 
with each other and with the new dif- 
ference frequencies to produce a flock 
of new sidebands (you will remember 
that the beating of the modulating signal 
and carrier produce two basic side - 
bands) . The new sidebands are just 
like the old ones, although they are less 
powerful and they're also outside the 
CB channel you are using. In bad cases 
they may spread over several adjacent 
channels, interferring with other sta- 
tions (which is illegal) . The term given 
to this situation is side band spatter. 

Modulation percentages always are 
given in reference to the peak modulat- 
ing voltage, but you also must consider 
another factor: average modulation. 
The higher your average modulation 
runs, the stronger your signal at the re- 
ceiver. It can be shown mathematically 
that the average power of a complex 
waveform (such as speech) necessary 
for 100 per cent modulation is one - 
fourth the RF input power to the final. 
In other words, it takes between 1.2 and 
1.3 watts, averaged out over many 
cycles, to achieve 100 per cent modula- 
tion when your transmitter is loaded to 
5 watts input. An increase above this 
power results in overmodulation. 

On the other hand, a sine waveform 
must pack one -half the input power to 
achieve 100 per cent modulation. To 
insure that the modulator is capable of 
delivering the peak power necessary for 
100 per cent modulation, and to permit 
the use of sine waves for tests, the mod- 
ulator in most CB rigs is designed to 
deliver one -half the RF carrier power. 

There's another way to increase your 
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talk -power -the apparent power of 
your signal at the receiver. Consider 
this: if you use a speech clipper to cut 
off the peaks of the modulation wave- 
form halfway to maximum (6db below 
the peaks) the new peak audio signal 
would result in only 50 per cent modula- 
tion. So now you can add 6db of modu- 
lation power (doubling the voltage) to 
bring the new peak up to 100 per cent 
modulation. Since the average level of 
the signal has been increased 6db, its 
actual power also has increased that 
much. 

Clipping does distort the modulating 
waveform but you can clip up to 25 db 
before intelligibility is lost. In practice 
about 12db clipping normally is used. 
Clippers do not produce sideband spat- 
ter because it is the modulating wave- 
form, not the carrier, which is distorted. 

As a last consideration, the frequency 
response of your entire audio system 
can be tailored to make the most of the 
modulating signal. As shown in Fig. 10, 

the frequency response of the average 
voice is about 90 to 10,000 cps, with 
voice power decreasing as the frequency 
rises. Most of the voice's intelligence is 
carried in the range from 500 to 5,000 
cps. Your audio system can be ar- 
ranged- beginning with a selective -fre- 
quency microphone -to attenuate the 
high and low frequencies. This, in ef- 
fect, boosts the power of the intelli- 
gence- carrying midrange to 100 per 
cent modulation, giving you an increase 
in talk power of at least 6db.-1- 

A 

1O0 200 500 1,000 2,000 5,000 10,000 
FREQUENCY IN CPS 

Fig. 10-Voice's power at all its frequencies. 
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GOOD READING 
JT'S EASY TO USE ELECTRONIC 

TEST EQUIPMENT. By Larry 
Klein and Ken Gilmore. John F. Rider, 
New York. 186 pages. $4 

Larry Klein, EI's Technical Editor, 
and Ken Gilmore, a frequent contribu- 
tor, have collaborated to produce a fine 
survey of modern test equipment and 
its uses. The longish title notwithstand- 
ing, it is not a book meant for the abso- 
lute beginner. It's aimed at hams, 

in, 

hobbyists and technicians, and its use- 
fulness won't soon be outdated. 

The book obviously is meant to be 
used, and the equipment selected to il- 
lustrate each section is just what's likely 
to be found on your test bench. No 
words are wasted on superfluous topics 
and obsolete equipment. The style is in- 
formal, readable and to the point with- 
out being either overly simple or too 
professional. If you want to make the 
most of your own test equipment, this 
is a book to keep handy. 

As a kind of bonus, the authors throw 
in some welcome words on the testing 
of hi -fi equipment, a subject that has 
been given far too scant attention else- 
where. (Our illustration, from the book, 
shows a sine -wave oscilloscope trace 
with some clipping at left, more clipping 
at right.) 

THE LP /STEREO RECORD GUIDE 
AND TAPE REVIEW. By Warren 

DeMotte. Argyle Publishing Corp., 198 
Fifth Ave., New York. 320 pages. 95 
cents 

If you feel lost in a wilderness at a 
record store, you have reason. You can 
find a dozen or more versions of almost 
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every major piece of music on mono or 
stereo discs and tapes. That's why a 
book like the one at hand is long over- 
due. It helps you make intelligent 
choices. 

The tome is a survey, via convenient 
capsule reviews, of virtually every 
available version of major and minor 
pieces. Mr. DeMotte, who is EI's record 
reviewer, minces no words when he tells 
you which version of Beethoven's Fifth 
or Schubert's Unfinished that he pre- 
fers, and he goes on to give enough in- 
formation about other recordings to 
help you make a choice of your own. He 
pays attention to both musical and sonic 
qualities. 

The book's unexpected lagniappe is 
some short but valuable sections on folk 
music and audio equipment. To my way 
of thinking, however, the most impres- 
sive fact is that Mr. DeMotte has lis- 
tened to every recording he talks about 
(EI can vouch for that) . There is no 
cribbing or second -hand evaluation. 

SINGLE SIDEBAND FOR THE 
RADIO AMATEUR. American 

Radio Relay League, West Hartford, 
Conn. 223 pages. $2 

Some eight years ago the ARRL pub- 
lished its first volume on single -side- 
band radio and, since interest is still 
a- building, we now have a revised edi- 
tion. It's up -to -date and fact -packed. 

CB 
RADIO ANTENNA GUIDE- 

BOOK. By David E. Hicks. Howard 
W. Sams & The Bobbs- Merrill Co., New 
York & Indianapolis. 136 pages. $2.50 

This is an excellent book on the sub- 
ject of CB antennas, full of pertinent 
suggestions for making the most of your 
rig legally. 

And make note of .. . 

HOW TO READ SCHEMATIC DIA- 
GRAMS. By Donald E. Herrington. 
Sams. 128 pages. $1.50 -4- 
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PERK 

UP 

YOUR 

MOBILE 
Careful inspection and repair can give you like -new performance. 

By Bert Mann 

TAKE a high -quality Citizens Band 
transceiver, install it in a car or 

truck, use it continuously and subject it 
to vibration and bumps -and what hap- 
pens? After six months you can't even 
remember its like -new operation. 

To get some of the old zip back you 
need a perk -up job. A CB rig is just like 
a car in that respect. For maximum per- 
formance a twice -yearly tune -up is 
called for. 

A mobile revamp is considerably dif- 
ferent from that given a base station. 
Dusting, tube -checking and so on may 
be enough for a home rig but thorough 
cleaning is required for mobiles. 

Start with the tip of your whip and go 
all the way through your system. That 
little ball on top of the antenna is more 
than a decoration. It discharges static 
electricity built up by air friction, dis- 
tributing it over a large area. Without it, 
the discharge is from a sharp point and 
causes high -intensity noise shots. If the 
ball is gone get a steel marble, such as 
those used in toys, and drill a snug -fit 
hole in it. Then force -fit it on the an- 
tenna. A plastic ball also can be used. 

Continuously loaded whips usually 
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have a plastic sheath over their coils. If 
the sheath cracks the coils can be ex- 
posed to damage. If there are breaks or 
cracks in your sheath wrap it with a 
single layer of plastic tape and saturate 
it with poly or coil dope for waterproof- 
ing. If insulation is chipped off the coil 
itself saturate it with Glyptal. When 
that dries, wrap the exposed coil with 
tape and then waterproof the job. 

The spring at the base has an inter- 
nal braid running from one end to the 
other, which prevents the spring from 
acting as a loading coil (the braid shorts 
out the would -be coil) . To check, bend 
the coil and look inside to make sure the 
braid is connected to both ends. If the 
braid appears corroded jam a pencil or 
screwdriver into it. Replacement of the 
spring was past due if the braid breaks. 

In bumper mounts, check the coax at 
the base (our lead photo shows a cable 
damaged by bumper vibration) . Look 
carefully for corrosion on the braid (the 
ground connection) . When you find cor- 
rosion remove it with a wire brush, trim 
the end of the coax and form a new 
ground with the braid. If the coax must 
run in a tight bend around the bumper, 
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cement some rubber grommets to the 
cable to prevent direct contact. 

Body mounts require especially close 
checking. It is not unusual for the hard 
Bakelite insulators used on low -cost 
mounts to develop fine cracks between 
the ball (the RF hot lead) and the 
grounded mounting screws. Dirt and 
grime, accumulated in the cracks, tend 
to bleed off some of the RF energy. As a 
temporary measure you can clean the 

A defective or corroded shorting braid in the 
whip's spring will break when jabbed with tool. 

If a loaded mobile whip's 
plastic sheath cracks, it 
can result in damage to 
the loading coil, as in the 
picture at far left. To re- 
pair, restore coil and wrap 
exposed section tightly 
with plastic tape (see 
photo right, after repair). 

cracks with carbon tet and cover them 
with plastic tape. But the only final so- 
lution is replacement. 

The last check on the antenna is the 
cable. If it runs under the car, look for 
rock damage; if under the back seat or 
floor mats, be on the lookout for a 
squashed spot. Cable is cheap. Spend a 
dollar for a new one if you need it. 

On front cowl mounts, the mounting 
nut should be tightened because the 

Body mounts should be checked for cracks around 
mounting screws; grime in cracks shorts out RF. 
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Thorough vacuum-cleaning removes dust and dirt 
from mobile transceiver. Cleaning can prevent 
intermittent operation. Do not blow out dust. 

coax ground connection is determined 
by the tension of the nut. 

Turning to the transceiver, take off 
the cabinet and vacuum the inside 
thoroughly. If you find dust in the tun- 
ing capacitor, dip a piece of washed 
linen in solvent and pass it through the 
plates. Rotary switch contacts are 
cleaned with contact cleaner, while 
relay contacts can be put in shape with 
a business card saturated in the same 

Transmit and receive switches require periodic 
cleaning for trouble-free operation. A liquid 
cleaner is being used here: never file contacts. 

cleaner (put the card between the con- 
tacts and pull it through) . 

Naturally, you will want to replace 
any defective tubes. Then check the 
rig's performance against your base sta- 
tion transceiver. If the set has really had 
it rough you may have to realign the 
receiver with a signal generator. After 
putting the transceiver back in the ve- 
hicle, use a standing wave ratio meter 
to peak the transmitter. 

While usually not required, realignment of a CB rig's receiver may sometimes be necessary after a 
long period of sustained operation. An RF signal generator is being used below to realign a set. 
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Do build -it- yourself rigs save you money? Should 
beginners try them? What about FCC regulations? 

By Len Buckwalter, KBA4480 

BUILD -IT- YOURSELF kits have become firmly entrenched as 
part of the Citizens Band equipment market. As in other 

areas of consumer electronics, kits are a powerful lure to the 
CBer. They can save you up to 30 per cent, and at the same time 
you have the pleasure of building a piece of equipment and the 
later satisfaction of seeing it work. Along the way, you pick 
up a little knowledge, too, though the educational value of kits 
often is overestimated, as EI has said. 

A wide range of CB equipment comes in kit form today- every- 
thing from a stripped -down, under -$10 handi -talkie to fancy, 
gingerbread -loaded transceivers. Accessories, too, are starting to 
appear for the CBer who Iikes to snip, strip and solder. This 
survey covers all the major CB kits, though some semi -kits 
(build- part- of -it- yourself) are not included. 

Without doubt, the leading question about CB kits concerns 
the oscillator section of the transmitter. Part 19, many of us once 
assumed, would require kit transceivers to come with a wired and 
sealed oscillator section (the frequency -determining elements) . 
It hasn't worked out quite that way. Virtually all oscillators, ap- 
parently with the blessing of the FCC, arrive as bunches of com- 
ponents and are put together by the buyer. 

Is CB equipment hard to build? What about alignment? Is it 
tricky without special instruments? And, in the final analysis, 
can a pile of coils, resistors and other electronic miscellany be 
converted by the beginner into a rig that works as well as its 
factory -built counterpart? 

Unlike other electronic kits, those made for CB must not only 
satisfy the builder, but also some stiff laws laid down by the FCC. 
There's no relaxation in specs to allow for errors by the hobbyist. 
Thus, care in construction, especially in the transmitter section, 
is the rule for CB kits. Some manufacturers have adopted special 
techniques to help insure legal performance of their completed 
models. 
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EICO Model 772 transceiver has 
4 transmit channels, a tunable 
receiver with 1 crystal channel. 
Squelch, noise limiter. $89.95. 

EICO Model 740 hands- talkie 
offers 100 -mw transmit power, 
has 1 crystal receive channel. 
Nine transistors; kit, $54.95. 

A typical example is found in the 
EICO 772 transceiver. Aware that the 
frequency -determining part of the cir- 
cuit is critical, EICO supplies a prefab 
crystal oscillator that is tested and 
sealed at the factory. During an appro- 
priate point in assembling the kit, the 
builder bolts the oscillator unit to the 
main chassis and hooks on a couple of 
leads. No further adjustments are 
needed and off -frequency operation is 
avoided. 

Other manufacturers have taken to 
the printed -circuit board to head off 
difficulty in the delicate oscillator sec- 
tion. Allied's Knight -Kit C -22 and 
Radio Shack's TRC-8, for example, 
overcome the lead -placement problem 
with copper foil conductors which can- 
not shift from the position planned by 
the design engineer. These techniques 
are by no means universal. If the manu- 

Heath GW -11 has crystal control 
on 3 transmitting. 1 receiving 
channel, plus variable tuning. 
Kit for AC operation Is $69.95. 

Heath GW -12 transceiver is low - 
cost, l.channel rig. Superhet re- 
ceiver, squelch, push -to -talk. Kit 
for AC operation only is $39.95. 

facturer provides no pre -engineered as- 
sembly, the builder must follow the 
manual on proper lead placement. 

In other phases of CB kit construc- 
tion, the prospective builder will find 
the same techniques that have been ap- 
plied with success over the years to test 
equipment and hi -fi gear: simple, step - 
by- step instructions and clear diagrams. 
There is no sign that the manufacturers 
have wavered from the golden rule of 
kit -making -no matter how complex 
the job, it should be practical for any- 
one to build. Nevertheless, a certain 
number of kitchen -table productions 
fizzle. 

The major reason, everyone agrees, is 
the cold solder joint. It is not wiring 
error, as generally believed by kit 
builders. (This takes second -place 
honors.) Nowhere else is it so important 
to avoid the powdery, dull -gray and 

Heath GW-32: 5 crystal T.R 
channels, squelch and noise 
limiter. With selective call 
$84.95; without call, $59.95. 

Heath GW-31 is low -cost 90 -mw 
hardi- talkie; 1 crystal control 
transmit channel and superregen 
receiver; 4 transistors; $24.95. 
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Heath GW -21 is a 9- transistor 
hands -talkie. It has 1-channel 
superhet receiver. Transmitter 
is rated at 100 mw. Kit, $44.95. 

Allied's Knight -Kit C-11 rig 
features tunable superregen 
receiver: 1- channel, 5 -watt 
transmitter. Kit price is $39.95. 

crumbling solder joint as in CB con- 
struction. A hi -fi amplifier may work 
well for years before a poor joint acts 
up, but a CB rig doesn't always operate 
under such placid conditions. The rigors 
of mobile operation soon expose a bad 
soldering job. This is pointed up lucidly 
by the experience of one serviceman 
who specializes in kit repair. He regu- 
larly rescues equipment through the 
simple act of resoldering every joint. 

The best way for the beginner to 
avoid the problem is to stop thinking of 
a soldering iron as a device to melt sol- 
der. Rarely will a cold joint develop if 
the iron is used only to heat the wire and 
terminal lug which, in turn, get hot 
enough to make the solder flow. 

With the appearance of the accessory 
in kit form, the CBer can significantly 
improve the performance and operating 
convenience of his station. Two of the 

Knight -Kit's C -100 3- transistor 
haadi-talkie features superregen 
receiver and 100 -mw transmitter. 
uses a 9-volt battery. Price: $9.95. 

Knight -Bit C-22 has 5 crystal T -R 
channels, squelch, noise limiter. 
Kit is for 117 -VAC or 12 -volt DC 
operation; the list price is $69.95. 

most popular units packaged for home 
construction are selective call and the 
audio compressor. The first device is 
typified by Heath's Tone Squelch (GD- 
162A) . It keeps the transceiver silent 
unless an incoming call carries proper 
tone. Other traffic on the channel is 
muted. To make the kit useful for all 
makes of CB units, Heath provides step - 
by- step instructions for wiring it to their 
own and four other leading transceivers. 
There's a more general installation pro- 
cedure for the remaining rigs. 

The SpeakEasy by Instruments & 
Communications, Inc., and the Stoner 
Audio Rain are audio compressors in 
kit form for boosting modulation per- 
centage. In most rigs, 100 per cent 
modulation is achieved only for occa- 
sional voice peaks, while average levels 
tend to remain in the 20 to 30 per cent 
region. Compressors hook into the mike 

Knight -Kit KG-4000 has 1 -watt 
transmitting power, 1 crystal 
channel; basic price, $59.95; 
battery charger $19.95 extra. 

Radio Shack's Realistic TRC-8: 
8 crystal T-R channels, dual 
conversion, squelch and noise 
limiter, S- meter; costs $109.95. 
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Stoner Audio -Ram SE -101K is a 
clipper /compressor accessory for 
boosting your percentage of mod- 
ulation. List price of kit is $14.95. 

SpeakEasy by Instruments and 
Communications, Inc.. is an 
audio compressor. Meter shows 
modulation percentage; $24.95. 

lead and raise average talk power as 
close to the 100 per cent figure as pos- 
sible without overmodulating. As in 
other CB kits, complete assembly and 
installation instructions are included. 

The CBer with technical knowhow 
has not been overlooked by kit makers. 
International Crystal makes available 
a series of printed- circuit boards which 
may be used in equipment of the CBer's 
own design. Major items of interest are 
tube and transistor transmitter sections 
and an RF converter which brings the 
27 -mc band in on a standard broadcast 
receiver. Instructions packed with these 
units have schematics and circuit de- 
scriptions but do assume that the user 
has knowledge of the associated circuits. 

The typical CB kit, as opposed to the 
circuit boards mentioned above, is en- 
gineered to eliminate the need for com- 
plex test equipment for final alignment 
and adjustments. However, it is recom- 

International's transistorized transmitter unit has 
25 -mw output; board and parts $24.50 (wired). 

International Crystal's FRA -1 con - 
verter brings CB calls in on regu- 
lar broadcast radio. Parts and 
printed circuit board cost $14. 

mended that the builder have access to 
at least a sensitive (20,000 ohms /volt) 
VOM. Virtually all manuals give the 
alignment procedure with and without 
instruments but stress that best per- 
formance results with a meter. Without 
the milliammeter, for example, it's im- 
possible to determine the power input 
to the transmitter precisely. The volt- 
meter allows needle -sharp adjustments 
to the various coils and transformers in 
the receive section. 

If you're wondering whether the fin- 
ished product can work as well as a 
factory -wired model, the answer is yes, 
when the kit is purchased from a repu- 
table manufacturer. In fact, many rigs 
and accessories are offered in wired and 
kit form and contain identical circuits 
and components. With careful attention 
to the assembly manual -and by avoid- 
ing the cold solder joint- success is 
easy. 

Basic 5 -watt transmitter is on circuit board. No 

final tank, crystal. Intl. Crystal, $9.95 (wired). 
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SWL -DX NOTES 

BY C. M STANBURY 11 

AST CHANCE . . . After May 1 
I A DXers will have one less country to 

shoot for. Netherlands New Guinea 
(Irian) on that day becomes part of In- 

donesia. The territory a few months ago 
was close to being a battleground be- 
tween Dutch and Indonesians. The 
major Irian (West Irian is a more popu- 
lar term) station is RONG, Radio Om- 
roep Nieuw Guinea, on the offshore 

island of Biak. It is best heard on 6070 
kc between 0530 and 0830 EST. RONG 
always has been friendly to DXers. 
Whether it will remain so under Indo- 
nesian control, and which way it goes 
politically, we'll soon find out. 

Meanwhile, you might get some clues 
by listening to Radio Republik Indo- 
nesia at Djakarta. RRI's Voice of Indo- 
nesia broadcasts in English at 0600 -0700 
and 0930 -1030 EST on 9710 and 9585 kc; 
also from 1400 to 1500 on 9585, 11795 
and 11710 kc. The station in the past has 
been erratic in the QSL department, 
preferring to send out decorative pro- 
gram guides (see cut) . 

Notes ... R. Australia, favorite target 
of DXers, has switched its North Ameri- 
can transmission to the evening: 2000- 
2300 EST on 15370 and 17840 kc, its Sun- 
day DX program to 2115 EST ... Radio 
preacher V. E. Howard (see March '62 
LISTENER) is suing XERF over a re- 
fund he says was due him after his Gos- 
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pel Hour was taken off the air, and the 
Mexican station also is having QRM 
problems with CKLM, Montreal, which 
operates continuously ... DXers look- 
ing for the Netherlands Antilles should 
watch 907 kc for PJA6, Radio Victoria, 
Oranjestad, Aruba. It's a religious sta- 
tion with some commercials. 

Long John ... Every night from 2400 
to 0500 EST (0530 on week ends) Long 
John Nebel holds forth on New York's 
WOR. The Long John Show is heard 
regularly in 27 states for, at 710 kc, 
WOR has QRM trouble only with 
KMPC, Los Angeles. 

Besides being a good DX catch (see 
QSL card) , Long John's show repre- 
sents some truly unusual listening. He 
has the most unique guests in radio. For 
instance, not long ago Long John's lis- 
teners were treated to an interview with 
one Albert Bender, who has some un- 
usual attributes. According to him, 
when he tuned his radio to a certain spot 

on the dial (he couldn't remember just 
where) he was contacted by beings from 
the planet Kavik and then transported 
to Antarctica, where the Kavikites have 
a flying saucer base. An unusual inter- 
view, indeed. But no more odd than 
many others presented by Long John. 
You just can't get 'em like that anyplace 
else. -I-- 
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RADIO GIANT -SIZED Pages 

The Largest Catalog 

in Our 42 -Year History 

It's New - It's Big - It's Better Than Ever 

It's From the "World's Hi -Fi & Electronics Shopping Center" 
The exciting, all -new 1963. Lafayette Catalog ... Citizens Band, Tape Recorders, Stereo Hi -Fi, 

features thousands of items for the audiophile, Ham and Amateur Equipment, and much more. 

experimenter, technician, hobbyist, serviceman No Money Down on Lafayette's Budget Plan 

ONLY LAFAYETTE OFFERS THESE OUTSTANDING EXTRAS: 

SATISFACTION GUARANTEED OR MONEY REFUNDED LOWEST PRICES EXCLUSIVE 

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

LAFAYETTE FM /AM 

STEREO MPX TUNER 

LT -78 

LAFAYETTE HE -20C LAFAYETTE 
LAFAYETTE LAFAYETTE 4 -TRACK 

C.B. TRANSCEIVER 10- TRANSISTOR C.B. "SQUELCHER" STEREO TAPE DECK 

"WALKIE- TALKIE" 

89.50 
Tuned RF Stage; 
Duplex 3 Gang Tun- 
ing Condenser 
Automatic Fre- 
quency Control and 
Noise Filter 

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

MAIL ORDEF AND SALES CENTER 
111 Jericho Tuenpike, Syosset, L. I., N. Y. 

33.95 
each, 

2 -tor -62.90 

HE-29B 

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

Miles 

Noise Eliminator 
and Squelcher 
Improves Recep- 
tion in Most C.B. 
Transceivers 

RK -140 

99.50 less case' 

Built -in Transistor- 
ized Stereo Rec- 
ord /Play Preamps 
Records Sound -On- 
Sound 

II LAFAYETTE RADIO ELECTRONICS, Dept. EIC3 -2 

1 P.O. Box 10, Syosset, L. I., N. Y. Send me the 

enclosed for Stock No. 
Free 1963 388- 

, r=1 $ Page Lafayette 
shipping charges collect. Catalog 

OTHER LOCATIONS I 
Jamaica, N. r. Newark, N. J. 

New York, N. Y. Plainfield, N. J. 

Bronx, N. Y. Paramus, N. J. ' Address 
Scarsdale, N. Y. Boston, Mass. 

OPENING FALL 1962 - NATICK, MASS. ¡Lit, 
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0?L &5C7AC6tiS 
WIN $20! In each issue EI publishes photographs of three Prize Shacks -Citizens Band, short -wave listening and amateur radio rooms or corners that have an attractive and efficient- looking layout. To the owner of each Prize Shack we pay $20. We invite you to send us a picture of your CB, SWL or ham shack, along with a list of your equipment. We prefer 8x10 -inch glossy prints. Pack your picture well to prevent damage in the mail. Unused photos are returned. The address: EI Prize Shacks, 67 W. 44th St., New York 36, N. Y. 

SSV 

Billy K. Hart is the operator at CB station 
6W6033. The whole rig is housed in a 
sliding -door closet in a 10x50 -foot mobile 
home in Augusta, Ga. The panel- mounted 
transceiver, located below a tape recorder 
and power panel, is a modified RCA Mark 
VII, which now has an oversize dial as 
S /power meter and a bank of 22 crystals. 
He really made his trailer space count! 

l00 

Proprietor of our Prize SWL Shack 
is Paul B. Silver, Woodbridge, 
N. J., who's been a radio hobby- 
ist 50 years. He has some 110 
countries verified, got all conti- 
nents in 1935. In his 4.000 QSL's 
are three from sputniks, 11 from 
U. S. satellites. He has three 
receivers and uses two antennas. 

CB 

HR'S 

Most unusual thing about our 
ham shack is the location - 
Little America, Antarctica. The 
operator here is Julian Gud- 
mundson, KOOEE (left). He is a 
Navy Seabee. The station, a 
kilowatt Collins SSB rig, is 
KC4USA. With Mr. Gudmundson 
is a visiting U. S. congressman. 
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¡'O/CE PO WER AMPLIFIER 
Microphone preamp with adjustable frequency range 

tailors mike response to any voice. 

By Russ Cogan 

ASERIOUS deficiency of most CB 
rigs is that microphone amplifica- 

tion is established at a value which gives 
eighty -five to one hundred per cent 
modulation with an "average" voice. 
Unfortunately, voices are not average, 
some are loud, others are soft. Some 
people tend to swallow the mike - 
others act as though it had halitosis. All 
these factors help determine the per 
cent modulation. Frequently, in order 
to achieve 100% modulation with a com- 
fortable voice level additional micro- 
phone amplification is needed. 

EI's CB Preamplifier will provide the 
additional gain needed to fully modu- 
late the transmitter. Since the preamp 
is transistorized, it is easily connected 
to either your base or mobile trans- 
ceiver without tapping its internal wir- 
ing. The low current drain will give a 
battery life of many months. Level con- 
trol Rl permits adjustment of the pre - 
amplification to the exact value required 
for your voice and mike habits. 

As an added feature, the preamp is 
designed for low- frequency attenuation 
thereby providing a crisp communica- 
tions quality. In addition, a variable 
high- frequency tone -shaping control is 
provided. By proper adjustment of con- 
trol R5, audio quality can be varied 
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from sharply crisp to smoothly mellow. 
The preamp is wired on a 2x33/4 -inch 

piece of perforated board. Before in- 
stalling the components drill a hole in 
each corner of the board for the mount- 
ing screws; use a *28 drill for 6-32 
screws. Input transformer Tl is held to 
the board with flea clips. Carefully bend 
Tl's mounting tabs so they are at right 
angles to Tl's frame. Place Tl on the 
board and insert a flea clip through the 
tab and board. A small drop of solder 
applied to the flea clips on the underside 
of the board will hold Tl firmly in place. 

All the other board components are 
wired to flea clip terminals. The com- 
ponent leads are short so take care not 
to use excessive soldering heat. Use a 
heat sink (such as an alligator clip) 
when soldering transistor Ql. 

The battery is held in place by 
brackets made from cable clamps or a 
strap can be cut from a tin can. 

After the battery is in place mount 
the perforated board in the cabinet. To 
avoid short circuiting the flea clips 
which extend through the board, place 
a quarter -inch spacer or stack of 

washers between the cabinet and the 
board at each of the four mounting 
holes. 

Input jack J1 is selected to mate with 
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Resistors: Y/= watt, 10% unless otherwise indicated 
RI /SI- 10,000 ohm pot with switch 
R2 -100 ohms 
R3- 100,000 ohms 
R4- 10,000 ohms 
R5- 50,000 ohms miniature pot 
Capacitors: All rated at 10 VDC or higher 
CI -.05 mf miniature 
C2 -30 mf electrolytic 
C3-8 mf electrolytic 

PARTS LIST 
C4-10 mf electrolytic 
C5-.02 mf miniature 
BI -9 -volt transistor radio battery QI- 2N109, 2N217 transistor or equiv. TI- Transistor transformer: 200,000 ohms primary; 1,000 

ohms secondary (Lafayette Radio TR -120 or equiv.) 
PLI,JI -see text 
Misc.- Perforated board (31/7 "x2 "); flea clips; Mini - 

box (S1/4"x3 "x21/4"); etc. 

J1 

(see text) C4 
T1 IOMF 

R3 
100K 

C5 
.02 MF 

Q1 

R5 5OK 

Cl 
R1 PL1 

1OK (see text) 
.05 LF 

R4 R2 C3 B1 
1OK 1001L 8MF + 9V i_J 3OMF 

S 

C2 

1 

Circuit achieves its frequency characteristic with a fixed bass and a variable treble roll-oft. 

PL1 .® 
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the plug on the microphone cable. Con- 
nect Tl's blue lead to the Jl terminal 
which corresponds to the microphone's 
hot lead. If your mike has push -to -talk 
switching, run a pair of control wires 
from J1 through the output cable to 
PL1. To avoid hum pickup, the P -T -T 
leads should be outside the shield used 
for the microphone's hot lead. Do not 
use an output cable which has all the 
wires inside a single shield. 

Using the Preamp. Plug the mike into 
J1 and output plug PL1 into the trans- 
ceiver. Rotate control R5 full counter- 
clockwise (off) . Then, speaking in a 

normal voice, adjust Rl until the trans- 
mitter is 100'%, modulated. Some form of 

modulation meter (EI's Monitor Meter, 
CitizenScope, or CB Modulation Meter) 
is necessary when adjusting Rl since 
the preamp provides more than enough 
gain to overmodulate the transmitter. 
After Rl is set, R5 can be adjusted to 
give the desired frequency response. 

Note that the preamp, is designed for 
the kind of bass attenuation preferred 
in communication work. If you desire 
more bass, use .1 mf for Cl. 

+4 

+2 

o 

2 

4 

-6 

-6 

lo 

-12 

14 

16 

18 

TONE 
CONTROL 

RANGE 

TONE CONTROL OFF 

oOti 500` ¡KC SRC 108C 

FREQUENCY 

The graph above illustrates the range of tone 

control available: the exact curve will depend 
upon the frequency response characteristics of 

your mike. The bass attenuation is built in. 

Circuit is assembled on perforated board before 
installation on four 1/4" standoffs in the Minibox. 
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HOW THEY MAKE 

MODULAR CB RIGS 
HOW DO YOU go about manufacturing a Citizens Band transceiver? The usual way is to send a chassis down an assembly line, where workers add one com- ponent after another. But ECI, Inc., at its factory in Mount Vernon, N. Y., does it in a different way. Watching production of ECI's Courier I is like seeing a block diagram come to life. Five separate modules are built simultaneously at various spots in the plant. After assembly, they are funneled to a central point and mounted on a main chassis, much as a jig -saw puzzle is put together. In the photo at the top of the page is a completed Courier. Just below it is a chassis with the power -supply module in place, and to the left of that are the four remaining modules: two receiver IF strips (upper left and lower right) , the modulator (upper right) and the transmitter (lower left) .- Charles O'Neil _1t_ 

1 
Assembly -plant worker puts together typical 
module for ECI's Courier transceiver. He is 

soldering the leads in the modulator section of 
the set. Wire placement is by hand. Later, the 
module will go to an assembly area with chassis. 

2 After the module is assembled, an inspector 
checks every connection. If the joint makes 

the grade it is daubed with red marking fluid. 
Under -chassis eventually has a paint -spattered 
look. Receiver IF strips get treatment below. 

s 
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3 The five modules that make up a transceiver 
are mounted on the chassis at this point on 

the assembly floor. Chassis has been die-cut 
to outlines of modules, which simply are set in 
the holes and bolted in place. Nuts and bolts 
make removal of sections easy at a later date. 

6 At this station each transceiver is aligned 
and realigned until final approval is given. 

All the tuned circuits on the wired chassis must 
track correctly. of course. The quality of the audio 
is checked and the receiver's S -meter is cali- 
brated with care. In the picture below the 
technician is trimming a capacitor in the receiver. 

4 After the transceiver's modular chassis is 

put together mechanically (see the preceding 
step), the various sections -five in all-must be 
hooked up electrically. The above picture shows 
a wiring specialist performing this task. This 

interconnection lob is speeded along by a wiring 
harness which has leads pre-cut to exact length 
required. The harness is slid into the chassis 
and the leads are soldered to modules. Worker 
above is holding part of harness in his right hand. 

5 In final stages (see this step and the next) 
of transceiver assembly. each rig is aligned 

and tested ... then touched up and tested again 
if necessary. In the photograph at left, taken 
in the ECI laboratory. an inspector is putting 
a set through its paces after the first lob of 

alignment. Among other things, he checks the 
actual power output of the transmitter, adjusts 
the TVI filter and measures the sensitivity of 

receiver; fixed receive channels are fine-tuned. 

7 Last step: completed chassis is slid into 
cabinet and the transceiver then goes into 

a shipping carton. An instruction manual is packed 
is each carton. Any accessories ordered by the 
buyer. such as extra crystals or power cords, also 
are put in the box. Cartons are placed on shelves, 
then go to shipping room; from there to customer. 
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CAROUSEL may well be the finest 
musical written by Rodgers & Ham- 

merstein, though it never achieved the 
popularity of their Oklahoma!, South 
Pacific or The King and I. Its characters 
and situations are more fully developed 
musically and the words and music are 
more subtly integrated. 

A new recording, with Alfred Drake, 
Roberta Peters and 
Claramae Turner 
heading the cast and 
Jay Blackton con 
ducting (see cut) , is 
brilliantly performed 
and engineered. This 
type of production, 
done especially for 
recording, is decid- 
edly worthwhile 
when done well, as 
here. It has the spirit 
of an original -cast 
performance, plus 
sound that could not 
be captured a few 
(very few) years ago. 

Two popular young pianists add little 
to their reputations with new recordings 
of standard concertos. Van Cliburn, 
with Fritz Reiner and the Chicago Sym- 
phony, does the Rachmaninoff C Minor, 
and Philippe Entremont, with Leonard 
Bernstein and the New York Phil- 
harmonic, does the Tchaikovsky. Nei- 
ther performance gets off the ground - 
through no fault of either orchestra. 

The return of Vladimir Horowitz to 
recording activity has been brought 
about by Columbia and the first release 
is a winner, with magnificent perform- 
ances of music by Chopin, Rachmani- 
noff, Schumann and Liszt. The old 
wizardry is still available in ample sup- 
ply and the Horowitz tone has never 
been transcribed so faithfully. 

In my recent book, The LP /Stereo 
Record Guide & Tape Review, I com- 
pared 16 performances of Chopin's Fu- 
neral March Sonata, mono and stereo, 

and only Artur Rubinstein's (my 
choice) is in the same class as this new 
one by Horowitz. I'll still go along with 
the Rubinstein, but the margin is 
mighty slim. 

Isaac Stern gains new laurels in Alban 
Berg's tortured Violin Concerto, which 
he plays with tremendous conviction 
and deep involvement. Bernstein and 

the New York Phil- 
harmonic are sensi- 
tively cooperative in 
this work and in the 
two Bartok Rhapso- 
dies that fill out the 
disc. 

Henryk Szeryng 
and Antal Dora ti, 
leading the London 
Symphony, perform 
the more accessible 
Brahms Violin Con- 
certo with fervor and 
rich lyricism. Their 
reading is accorded 
excellent engineer- 
ing assistance. 

Erich Leinsdorf is more successful 
with Wagner's Die Walkuere than he 
has been with previous operatic ven- 
tures. He has a fine cast and orchestra 
and he leads a strong, well -knit per- 
formance that is dramatically convinc- 
ing and musically compelling. 

Records discussed in this column, 
with monaural discs listed first and 
stereo versions just below: 
Carousel Drake -Peten Command RS -843 

RS -8435D 
Rachmaninoff: Piano Concerto in C Minor 

Cliburn -Reiner Victor LM -2601 
LSC -2601 

Tchaikovsky: Piano Concerto in B Flat Minor 
Entremont-Bernstein Columbia ML -5759 

MS -6359 
Vladimir Horowitz Columbia KL -5771 

KS -6371 

20.1(2;.---, STEREO 35/MM rROOUC: Oh 

ALFRED 
DRAKE 

ROBERTA 
PETERS 

eaeRSOmsrRa =--:sYmfeRr 

C f. ARAN AE 
TURNER 

LEE 
VENORA 

NORIAN 
TREIOLE 

JON 
CRAIN 

JAT BLACBTON 
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Berg: Violin Concerto Stern -Bernstein 
Columbia ML -5773 4.90 

MS -6373 5.98 

$498 
5.98 

4.98 
5.98 

4.98 
5.98 
5.98 
6.9R 

Brahms: Violin Concerto Szeryng -Dorati 
Mercury MG -50308 4.98 

5R -90308 5.98 
Wagner: Die Walkuere 

Nllsson- Vickers- Leinsdorf 5- Victor LD -6706 29.90 
LSD- 6706 34.90 

1- 
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why settle for a routine 

job in electronics while 

others move ahead? 

Read how CREI Grad Roy S. 

Reichert has advanced from mainte- 

nance work to the design of electronic 

equipment at one of the world's lead- 

ing laboratories. 

LET'S LOOK AT THE FACTS. Men with ordinary quali- 
fications may always be accepted for routine, low- paying 

jobs. But for critical technical assignments in well- paying 

career positions with engineering status -where electronics 

is applied to the frontiers of the missile and space programs - 
only men with advanced technical knowledge will do. 

MEN LIKE ROY S. REICHERT enjoy rewarding careers 

because they have equipped themselves with the practical, 
up-to -date knowledge of advanced electronic engineering 
technology which industry demands. Mr. Reichert had a 

routine job when he enrolled in a CREI Home Study Pro- 

gram. Today he helps design complex test equipment used in 
the development of Transistors at Bell Telephone Labo- 
ratories. 

YOU HAVE THE SAME OPPORTUNITY. CREI offers you 

a complete home study program in electronic engineering 
technology. We equip you with practical knowledge of elec- 

tronics required for well- paying positions and put you on the 

level of specialization where men are in demand and progress 

most rapid. 

FOLLOW THE FOOTSTEPS of thous- 
ands of CREI men who hold positions as 

associate engineers, engineering aides, 

field engineers, project engineers and 

technical representatives. 
YOU ARE GUIDED and assisted with 
personal attention from CREI's staff of 
experienced instructors. You study courses 

to which a number of leading engineers and 

scientists have made substantial con- 

tributions. 
CHOOSE FROM PROGRAMS covering 
every important field of electronics: 

Servomechanisms Radar 
Instrumentation Computers 
Aeronautical and Navigational 

Communications Aero -Space 
Television Automation and 

Industrial Engineering 
Technology Nuclear 
Engineering Technology 

March, 1963 

CREI GRAD ROY A. REICHERT makes an adjustment on 
the prototype of a programmable power supply which he designed 
and built in his capacity as Senior Tehnical Aide, Bell Telephone 
Labs, Murray Hill, N. J. 

CREI EDUCATION IS RECOGNIZED by such large cor- 

porations as Pan American Airways, Federal Electric Corp., 
The Martin Co., Canadian Broadcasting Co. and Mackay 
Radio. They pay all or part of CREI tuition for their 
employees. 

CREI HAS 36 YEARS OF EXPERIENCE in advanced tech- 

nical education through home study. CREI has developed 

electronics courses for the Army Signal Corps, special radio 

technician courses for the Navy and group training programa 

for leading companies. CREI also maintains a Residence 

School in Washington, D.C. and invites inquiries from high 

school graduates. 

YOU CAN QUALIFY for a CREI Correspondence Program, 

if you have basic knowledge of radio or electronics and are a 

high school graduate or the equivalent. Send for the FREE 
1963 edition of our 58 -page book describing CREI Programs 

and career opportunities in electronics. Use coupon below, or 

write to: The Capitol Radio Engineering Institute, 
Dept. 1703-A, 3224 Sixteenth St., N. W.. Washington 10, D.C. 

Mail coupon today for FREE 58 -page book 
-1963 Edition Now Available 

Doan 
THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1927 

Dept.1703 -A, 3224 Sixteenth ST., N.W., Washington 10. D. C. 

Please wed 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 FIELD OF GREATEST INTEREST: El Nuclear Engineering Technology 
Electronic Engineering Technology [J Automation and Industrial Electronic 
Servo and Computer Engineering Technology Engineering Technology 
Aero and Navigational Engineering Technology Communications 

Name Age 

Address - - -- 
City __ _ Zone __.- ___ -___ State 

Employed by - -- - 
Type of present work ---------------------- 
Education: Years High School Other _ 

Electronics Experience 
C heck: Home Study Residence School G.I. Bill 37 
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Giant savings of up to 50% are yours when you buy Heathkits. First, you save by doing the assembly 
yourself (and have all the fun that's in the doing). Second, in buying direct from the factory, you 
save the usual distribution cost. These savings and Heathkits superb engineering enable you to buy far better equipment for far less. Start shopping your Heathkit catalog now -for 
all the electronic luxuries you've ever dreamed of owning. 

/NEW 3 -WAY ACOUSTIC 
SUSPENSION SPEAKER 

KIT... exclusive Heathkit ver - 
sion of the Acoustic Researc 

A R -2A ;10 "woofer, two 5" m i d 
range speakers, and 3 -1/2" 

super -tweeter. Low distortion, 
astounding rangeof ±5 db 40 

to 20,000 cps. Factory buil 
cabinet, walnut or unfinished. 

¡Shipping February. 
Kit AS -2AW,. $99.95 
AS -2AU, $59 

NEW 4 -TRACK PORT- 
ABLE STEREO TAPE RE- 
CORDER KIT ... exclusive 

Heathkit with rugged tape 
mechanism lauded by Audio 

/ 
magazine, Nov.,1962. I ncl udes 

stereo amplifier and two de- 
tachable speaker wings, each / 

with 5" woofer and 3' tweeter. 
Handsome tan and ivory cabi- 

net. 
Kit AD -72, $198.00 ;#f' 

NEW LOW-COST 25- 
WATT MARINE RADIO- 

TELEPHONE PACKAGE... 
ideal for outboards, run - 

abouts.5 channels plus broad- 
cast band receiver coverage. 

Factory built and tuned, just 
connect battery and use. In- 

cludes antenna and all acces- 
sories. Assembled . 

MWW -13S, 19 lbs., $189.95 d. 

who is Heathkit? 
Heathkit is the pioneer and world's largest 
manufacturer devoted exclusively to the 
design and manufacture of do -it- yourself 
electronic kits. All our efforts are aimed at 
creating more kits, better kits, easier -to- 
build kits. 

what are Heathkits? 
Heathkits are electronic equipment in 
on- assembled form. All parts are pack- 
aged in convenient groups and a com- 
plete, easy -to -read, well -illustrated 
instruction manual tells you how to 
put them together. Heath offers over 
250 kits from simple portable radios 
to big analog computers. 

who builds Heathkits? 
Millions build Heathk,ts. People with abso- 
lutely no mechanical ability or knowledge 
of electronics as well as skilled electronic 
experts -all find value, economy, fun, re- 
laxation, and pride of accomplishment in 
Heathkits. You can too. 
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NEW 23' HIGH FIDELITY 
TV KIT... for finest sound 

and picture...for custom 
installations ... for sensitive IJ 

fringe area reception.'Prebuilt 
subassemblies make it easy to 

complete in 2 evenings. 
Includes all tubes and parts. 

il I Optional UHF, wall mask and 
cabinet. ,r'' 
Kit GR -22, 70 lbs.,...$169.95 

less wall mt. accessory. 

NEW HEATHKIT VERSION 
OF THOMAS TRANSISTOR 
ELECTRONIC ORGAN .. . 

Two 37 -note keyboards, 10 true 
organ voices, 13 -note bass 

pedals, variable vibrato, variable 
bass pedal volume, keyboard 
balance control, 20 -watt peak 

power amp. and speaker, deluxe 
walnut cabinet. 

Kit GD -232, $349.95 
less bench accessory. 

e666ÖHNbPOböMR66640g 

/I 

Money Back 
Guarantee 

dam u.mpany onconchlronally pnaramees In 
Heath.. p bled m ordente worth o 
easydo- cmdeslandam must m OW 

publishes, specibcallws laoperlo mance or pour pur- 

chase pose will be cheer-lulls refunded. 

4QQQ99!QiOROQOQQ4Q9QQDs 

The famous Heathkit guarantee 
This money back guarantee stands behind every Heath - 

kit. It guarantees that you are getting equipment of the 
highest qualita that will provide years of use and pleas- 
ure. Equipment second to none. Heathkìt - world pio- 
neer in the exciting hobby of kit building. 

r 

EATHKIT 

HEATH COMPANY 
Benton Harbor 39, Michigan 

El Please send my free 1963 Heathkit Catalog 

FREE 
1963 HEATHKIT CATALOG 

largest kit catalog, 1C 

pages, over 250 easy 1 

built kits. Send today. 

NAMF 

ADDRESS 

CITY 7ONE-STATF 

0 

o 

1 

J 
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BEGINNERS 

PAGE 

HOW TO DROP 

A VOLTAGE 
I ET'S TAKE up a question which 

4 confuses many beginning experi- 
menters: how do you reduce power - 
supply or battery voltages? This be- 
comes a practical problem when you 
need to steal power from a receiver or 
a CB rig to operate a new accessory; or 
when you want to power several circuits 
with a basic supply. 

. 

'`POWER SUPPLY 
; 

50V. AT 40MA 
WAVAllAkissaj 

To convert, simply move the decimal 
point three places to the left. In our ex- 
ample, assume the accessory draws 5 
ma. I in the formula is then .005 (am- 
peres). 

(2) Determine how many volts (E) 
you need to drop with the series resistor. 
Just subtract the voltage required by 
the accessory (150 V) from that of the 

Say we have a power supply with a 
250 -volt DC output. The accessory 
(crystal calibratar, RF preamplifier, 
etc.) requires 150 VDC. How do we 
drop the voltage to the required level? 
A resistor (Rs) in series with the DC 
supply will do the job (see diagram). 
We determine its value with the aid of 
Ohm's Law (R = E /I) in this way: 

(1) Find the current (I) drawn by 
the accessory. This is given in the manu- 
facturer's literature or can be deter- 
mined by totaling the current drawn by 
the tubes or transistors. A tube or tran- 
sistor manual will provide this informa- 
tion. An easier technique is to measure 
the current drawn with a milliammeter 
if you can operate the device at its nor- 
mal voltage. For example, if you want 
to operate a 6 -volt device on a 12 -volt 
battery, first run it on 6 volts and meas- 
ure its normal current with a meter in 
series with either power lead. 

If the current value obtained is in 
milliamperes, it must be changed to am- 
peres to fit into the Ohm's Law formula. 

110 

ACCESSORY 

5MA AT 150V. 
REQUIRED 

power supply (250 V). 100 volts be- 
comes the E in the formula. 

(3) Then use Ohm's Law to find the 
value of the resistor (Rs) in ohms. 

R = 100/.005 
R = 20,000 ohms 

(4) You'll need one more calculation -the wattage (W) of the resistor, de- 
termined by the formula W = EI. 

W= 100x.005 
W = .5 watts 

The answer calls for a half -watt resistor, 
but calculated wattage always should be 
doubled or tripled for long component 
life. 

Although we haven't discussed it, the 
amount of current available from the 
power source should be considered also. 
Usually, an accessory with one or two 
tubes draws negligible current. If a sup- 
ply has a 500 -ma capability and the de- 
vice being powered draws only 5 ma 
there may be a higher than usual volt- 
age available from the supply. In that 
case, simply calculate Rs for the new 
higher voltage. H. B. Morris -1- 

Electronics Illustrated 
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BY ROBERT 
HERTZBERG 

W2OJJ 

AREAL SHACK 
. . . David L. 

Marks, W2APF, 
seems to have a thing 
about shacks, ham 
and otherwise. The 
old timer (he's been 
on the air since pre - 
WW I days) is pro- 
prietor of Uncle 
Dave's Radio Shack 
in Albany, N. Y., one 
of the first electronic 
supply stores in the 
country. When trav- 

eling (his second hobby) he always 
looks up hams he's worked on phone or 
CW. On a recent South African trip he 
found a different kind of shack, one with 
a straw roof. The opportunity was too 
good to pass up, so he got the occupants 
outside for a gag shot (see cut) . Ac- 
cording to him, the two men in the cen- 
ter are running 
a two-drumpower 
transmitter bare- 
foot. 

Flu Fun ... It's 
hard to make out 
a case of flu as 
an adventure, but 
during a recent 
siege I was able, 
for a change, to get 
on the air for long 
periods. Matter of 
fact, I spent about 
ten hours a day 
for almost two 
weeks doing little but twirling knobs 
on my SSB rig. Besides the therapeutic 
effect (it says here) , the activity gave 
me some unusual QSO's. Fr'instance: 

Late one afternoon on 15 meters I 

heard an American voice calling 
W3TEM, signing 0A8I. He was talking 
about a tape recording he wanted to 
make for a church at Asbury Park, N. J. 
When the W3 didn't answer, I tried a 
quick call: "Break, break . . . this is 
W2DJJ in New York. Can I help ?" 

0A8I came right back. Turned out 
to be a missionary team, Bob and Mary 
Anderson, at a jungle camp in a remote 
area of Peru. W3TEM was Mary's fa- 

ther, who was to tape a message from 
Bob and send it to the church support- 
ing him. The message would tell the 
congregation about his work and how he 
was doing. I volunteered to try the tape 
job and, though the band was noisy, I 
finally got about four minutes of voice 
from Bob and Mary. It took numerous 
attempts over about two hours. Next 
morning, I shot the reel off to Asbury 
Park, and I don't mind saying that con- 
templating my good deed made me feel 
a lot better. 

No Gag ... I should know better, but 
I keep associating accents with nation- 
alities and countries. In the middle of 
the crowded 20 -meter band one day I 
heard two British types discussing their 
experiences in the Royal Navy during 
World War II. "No question about 
where those guys are," I told myself 
while waiting for a chance to cut in. I 

almost swallowed 
my mike when 
they identified 
themselves as 
K5QWZ, Okla- 
homa City, and 
VE3CWB /W6, 
portable some- 
where in Califor- 
nia. 

I finally raised 
K5QWZ and asked 
what was going on. 
Turned out his ac- 
cent is real, since 
he hails from Liv- 
erpool, but he's 

lived here a dozen years now. He 
chuckled about how his voice baffles 
Americans (like me) , who think they 
are working England, and English hams, 
who think they have a local. 

He Made It ... A few issues back I 
mentioned a friend who bought a com- 
plete Collins station even before he 
learned code, then flunked the exam. 
Well, he finally made it as WA2WXT. 
More trouble loomed, however. His 
landlord said nix to an outside antenna. 
Undaunted, he simply went out and 
bought a house and had a four -element 
beam up before he moved in. -- 
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Model 1500 . . . for the Hobbyist . . 

Now . . . you can be on the air, and operate a two -way radio, without a 
license. The new International Model 1500 Executive transceiver is certified 
to fill all FCC Part 15 requirements. 
Designed primarily for short range radio communication, you can talk 1 to 
10 miles with the Model 1500 depending on the height of the antenna/ 
transmitter. What's more there are no restrictions on working skip or sky - 
wave signals 1,000 miles or more when a band opening occurs. You can 
also use CW (code) transmission for maximum distance communicating. 
The International Model 1500 transceiver is designed to put the maximum 
RF power into the antenna. This is accomplished by combining the trans- 
mitter and antenna into one unit for rooftop mounting, thus eliminating 
loss through a transmission line. 
The exciter unit remains with the receiver. A receiver preamplifier at the 
antenna boosts weak signals and helps reception. And in addition, the 
Model 1500 has a field proven supersensitive receiver with a crystal filter 
to reduce interference from adjacent channel Class D radio units. 

Electronics Illustrated 
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. No License Required! 
Certified for FCC Part 
communication 

100 milliwatts input I 60 

inch antenna 

27 me frequency range 

Operates on phone and cw 

15 Eight channels . 

crystal controlled 

115 vac operation 

all 

Quality components and 

construction 

The Model 1500 is a complete package, ready to go on the 

air. The package includes: O receiver/driver complete with 

8 sets of crystals, © transmitter /antenna assembly, O an- 

tenna mount, Q 5 foot mast, © 100 feet of control cable, 

O microphone, O key for (CW). 

Model 1500 Transceiver complete $299.50* 

See this exciting new transceiver at your International 

dealer. You can be on the air tomorrow with International's 
Model 1500. 

*other models from $80.00 

Write for International's complete cata- 
log of radio crystals and equipment. ' . 

'.4.11'. 

INTERNAT'1VVNAL 
CRYSTAL MANUFACTURING CO.. INC. 

---` ---- 

18 NORTH LEE OKLAHOMA CITY. OKLA. 
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11 Meters In Canada 

Continued from page 75 

Obtaining a GRS license is not at all 
like getting a ticket from the FCC. 
Here you wait several weeks while the 
wheels turn. In Canada the applications 
are processed in a matter of minutes 
while the operator waits. Canadians 
must pay $3 for each unit licensed 
(every transmitter must have a sepa- 
rate license and call letters) . Licenses 
here and there are alike; both are sta- 
tion licenses, not operator licenses. 

Montreal has something over 1,000 
CBers operating on the GRS channels, 
which correspond to U.S. CB channels 
4 through 22. In the Province of Quebec, 
most populous in Canada, licenses are 
being issued at the rate of about 300 per 
month. Licenses are for three years. 

All equipment must be tested and ap- 
proved by the DOT and kits per se are 
banned. However, one U.S. company, 
Daystrom, has obtained approval for a 
kit by a clever setup in which the pur- 
chaser gets a transceiver that is minus 

several important components. After 
building what he has, the buyer returns 
the rig to the factory for installation of 
the missing parts. DOT approval is ob- 
tained by the factory and the owner gets 
back a ready -to- operate unit. 

Several CB clubs have been organ- 
ized. We show letterhead art adopted 
by two of them (see cuts) . Largest 
are the CB Club de la Province de Que- 
bec (Canada, remember, has many 
French -speaking citizens) and the Que- 
bec Pioneer 27 Mc Club (Montreal) . 

The former has some 300 members. The 
president is Roger Trudeau, XM52052. 
The Pioneer club already has a good 
reputation for emergency work. 

All callsigns begin with XM, but 
American CBers must pass them by 
when they crop up on the band. Both 
the United States and Canada have re- 
fused permission for CBers of the two 
nations to talk with each other. The 
penalty for this and other rules infrac- 
tions for Canadians is license suspen- 
sion for three months to a year. 

-Jim Gibson, 2W7610 

THE LEADER [ 
IN CITIZENS RADIO 

EACH MONTH the citizens band journal 

You can receive a BIG all -CB packed issue of S9 / the citizens band journal. 
Chock full of simple CB construction projects, CB features, club news, new 
product reviews, FCC and DOT news, CB humor, antenna construction, and 
basic CB- electronics theory! Articles written in easy -to- understand style by 
every top CB author: Tom Kneitel, Don Stoner, Len Buckwalter, Herb Fried- 
man, Ed Noll, and many others. Send only $5 for 12 great issues, or 500 for 
a sample copy! Send NOW! 

Rush this to our office NOW! 

S9 /the citizens band journal 
300 West 43rd Street 
New York 36, N. Y. 
Gentlemen: 
Enclosed is $ for BIG 

I issues of S9. RUSH please, I don't 
want to miss the next issue! 

Name , CB Call 
Address 
City , Zone -, State 
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Nothing fits all your CB needs 

like Hallicrafters' versatile 

new transistorized CB -5 

Wherever and however you use citizens band, no transceiver made gets around with 

the effortless efficiency and consistent high performance of the new CB -5. 

A fraction over 3 inches high, 10 inches wide and 8 inches deep, its 18- transistor 

design solves all normal space problems in mobile or airborne use. It has no vibrator 

of course, and you can operate it all day with less battery drain than it takes to 

start your engine once. 

A slim, matching pedestal will furnish AC power for base operation. And for carrying 

between "stations," it weighs just 63/4 pounds. 

For occasional portable use, an inexpensive 12 -volt battery works out fine; but 

we've also designed a highly- efficient rechargeable battery pak accessory, in case 

you're serious about it. (There'll be a tone -coded squelch accessory, too, in the 

near future.) 

Specifications? Here are a few: 5 watts in; 100% modulation capability; 6 crystal - 

controlled channels; 1 yv sensitivity for 10 db. S/N ratio; 45 db. adj. channel rej.; 

PTT ceramic mike; 6 kc. selectivity at 6 db.; 18 transistors, 9 diodes, 3 instant -heat 

transmit tubes. Price: $199.95; accessories optional at extra cost. For full details, 

talk it over with your Hallicrafters dealer or drop us a line. 12 
the new ideas in communications hajzkrahg.ers 

are born at... 
5th & Kostner Aves., Chicago 24, III. 

Overseas Sales: Contact Export Department, Hallicrafters. Canada: Gould Sales Co., Montreal, P. Q. 
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A Confidential History of CB 

Continued from page 83 

the money for enforcement was not 
forthcoming. Lastly, more than a million 
dollars worth of equipment had been 
sold, manufacturers were tooled up for 
production, a big market was available 
and the electronics industry needed a 
shot in the arm. Strict enforcement 
could have meant enough lawsuits to 
smother a cloud of locusts. 

The basement CB dealer was a phe- 
nomenon providing a basic economic in- 
sight into the business. With or without 
the knowledge of the manufacturer, he 
obtained a dealership or secondary 
dealership and started selling out of his 
basement. For advertising, this gent 
turned on his rig at 8 o'clock in the 
morning and extolled the virtues of his 
products far into the night. The only 
time he shut up was when someone 
came in to buy. His message always had 
the implication that only by buying his 
transceiver, with $20 or $30 worth of 
modifications, could your signal have 
real punch. His own signal was likely 
to have enough power to singe the tail 
feathers of low -flying crows. The real 
trouble lay in the fact that most of these 
basement technicians didn't know a 
tube from a toothpick, damaging many 
rigs with their modifications. They also 
encouraged hamming by their incessant 
yak. If they could do it, why couldn't 
anyone? In metropolitan areas the QRM 
was worse than on the 20 -meter ham 
band during an opening to Australia. 

A semblance of reason appeared in 
1961. Sheer publicity brought CB to the 
attention of small businesses, garages, 
druggists, cleaning establishments and 
so on- people who had to stick with 
Class D radio, once the investment was 
made, because they couldn't afford a 
Class A system. This group eventually 
became the backbone of CB as we know 
it today. Meanwhile, the more intoler- 
able crew got bored and left, realizing 
you can't keep saying nothing forever. 

But CB had one last fling. This one 
revolved around the practice of "fink- 
ing" on fellow licensees. If you didn't 
conform to what a self -appointed moni- 
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tor thought was proper CB procedure, 
he fired off a letter to the FCC, accusing 
you of everything from cussing to read- 
ing the Communist Manifesto. FCC 
wastebaskets began to look like preg- 
nant hippos. The fact that the beefs 
were ignored (as gripes from indi- 
viduals usually are) only infuriated the 
vigilantes more. One group we know 
about decided one day that it was illegal 
for the maintenance crew of a broadcast 
station to use a channel they claimed for 
themselves, so they started jamming 
with carriers powerful enough to fry an 
egg a block away. On another occasion, 
the leader of the gang held the air 40 
minutes to describe a letter he sent the 
FCC about a CBer who had violated the 
rules by talking seven minutes. 

Finking seemed to be dying a natural 
death whèn CB Horizons jerked it out 
of the cold, cold ground by organizing 
its readers in a Voluntary Monitoring 
Project. Each volunteer was to send 
"citations" to other CBers who violated 
specific rules (usually violated by the 
volunteer himself) . Individuals and 
clubs jumped in with all four feet. Some 
home -brew citations looked more offi- 
cial than the FCC's forms. Many victims 
assumed they had caught a bolt from 
Uncle Sam himself. Another storm was 
brewing. But this time the FCC swal- 
lowed its bemused smile and let it be 
known that the citations, because of the 
style and manner of handling (secrecy 
of communication was involved) , might 
be in violation of postal regulations. 
So the let's -play- FCC -inspector game 
ended in a hurry. 

In the last year there has been an in- 
crease in CB gear aimed at the ham 
type, carrying price tags equal to those 
on true amateur rigs capable of work- 
ing the world. But another type of 
equipment also has appeared -the busi- 
ness unit with a single -channel trans- 
ceiver designed only to provide basic 
communications at rock -bottom price. 
CB appears to be approaching a combi- 
nation of what the FCC intended and 
"useful" hamming. That term might 
require some explaining. In the country 
you can drive for hours and hear only 
a few signals which are strictly busi- 
ness, coming from service stations, taxi 
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/l814'ìvallable 
and 

now! 

10 channels at flip of a switch - illuminated indicator! 
increased sensitivity, high adjacent channel rejection! 

New . .. high efficiency noise limiter circuit! 
Provision for plug -in selective calling system! 

Here's the new "Messenger Two" - with everything 
you've ever wanted in CB transceiver! Basic circuitry 
is patterned after the popular "Messenger ". Highly 
efficient circuit design makes full use of maximum 
legal power . delivers a penetrating signal that 
"outperforms 'em all!" Looking for maximum receiver 
sensitivity? This unit is hot - pulls in signals you 
wouldn't know were around with less sensitive equip- 
ment . and adjacent channel rejection is tops! 
Tired of noisy receiver? New, noise limiter circuit in 
the "Messenger Two" lets you know what QUIET 
really means in a CB rig! Positive acting "squelch" 
and automatic volume control circuits - 10 channel 
coverage - push -to-talk microphone. Only 5s/e" x 7" 
x 113/e ", easy to install anywhere. 
Cat. No. 242 -162 115 VAC and 6 VDC ;169.95 
Cat. No. 242 -163 115 VAC and 12 VDC NET 

5 CHANNEL "MESSENGER" TRANSCEIVER . .. Now at 
a new lower price, the big seller in the CB field! Ex- 
cellent sensitivity and selectivity - punches out a power - 
packed signal! "Squelch" circuitry. 

Priced from $129.95 NET 

1 WATT ANO 100 MILLIWATT "PER- 
SONAL MESSENGERS " -Compact, 11 

transistors and 4 diodes. Superhet re- 
ceiver with exclusive tuned RF ampli- 
fier gives twice the sensitivity and 
40% more range than similar units 
with conventional circuitry -more 
output than similar units with same 
rated inputs! Priced from $109.50 NET 

SEE YOUR DEALER -DISTRIBUTOR 

AND ASK FOR A DEMONSTRATION 

BRAND NEW! A complete selective 
calling system with 37 different 
available tones! 
The ultimate for any CB installa- 
tion - designed for serious indus- 
trial, police and emergency use. 
Mutes speakers on your units until 
one calls another - then automati- 
cally your stations receive audio 
note and indicator light flashes "on ", remaining 
lighted until call is answered. Eliminates annoyance 
of hearing "skip ", electrical noise, or transmissions 
not meant for you! 

Not a kit, ready to go! Plugs into "Messenger Two ", 
fast hook -up to your existing equipment! 
Sharp selectivity guards against random triggering 
which broad response units can't prevent! 
Wide range of tones permits 37 different systems 
to operate on the same channel without overlap. 
Plug -in reed locks unit "on 0 channel " -no missed 
calls due to "wrong" position on selector switches! 
Universal mounting bracket for left, right, or re- 
mote mounting under dashboard or desk! 
Tone signal heard beyond normal voice communi- 
cation distance, increasing coverage by miles! 

Only 11/2" wide x 4" high x 73/a" deep - wired with 
all cables and hardware. 
Cat. No. 250 -810 115 VAC and 6 VDC ;59.95 
Cat. No. 250 -811 115 VAC and 12 VDC NET 

FREE! 4 -COLOR BROCHURE! 

J E. F. JOHNSON CH 
® 7010 10th Ave. S.W. Waseca, Minnesota 

Please rush "Messenger" details to: 

NAME 

ADDRESS 

CITY STATE 
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firms and farmers. In the cities it's dif- 
ferent. During the day there is much 
business activity and some unused 
channels. However, these stations do 
carry on short social conversations in- 
terlaced with business messages. In the 
evening these same CBers use the gear 
for straight hamming, joined now by 
night -time businesses, such as all -night 
garages, which seem to do it for lack of 
something more interesting. Spread out 
around the cities are the emergency - 
service CB clubs which do provide a 
needed community service by taking 
part in disaster and rescue work. While 
they do ham, their conversations usu- 
ally concern emergency work. This is 
what we call useful hamming. 

However, there is always a hard core 
of straight CB /hams because as each 
group of licensees gets bored with say- 
ing nothing it is replaced by a fresh new 
batch. Sometimes you might think the 
situation is getting worse, but it's get- 
ting better. The anything -goes type of 
operation is all but gone, and the 
CB /hams don't stay around long. 

In the next few years the Citizens 

Radio Service is likely to move closer 
to what was intended, though there al- 
ways will be a monthly crop of jokers. 
But the FCC now has an ace in the hole. 
CBers finally have realized that there is 
a limit to its patience. Itp- 

Basic CB Circuit Theory 

Continued from page 44 

of the transmitter. Now the mike feeds 
the amplifier (via S1B) , which soups 
up the signal enough for it to serve as a 
modulation signal. Switch section S1C 
takes the output of the modulator /am- 
plifier and switches it into the RF amp. 

The S1D set of contacts switch the B+ 
voltage to receiver or transmitter. The 
modulator, which serves both functions, 
is powered at all times. In rigs using 
electronic switching instead of transfer- 
ring the B +, the transmitter is biased to 
cutoff in the receive position. In the 
transmit position, the receiver input 
circuit is cut off. 

Next issue, we'll examine a CB sche- 
matic in detail. --3 

MEZ 

EMU 
T-1-Eina 

I&U(92 
EM2 

o1.[buLul 

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

r 

6 issues for only #1.98 

YES, 1 want to take advantage of your special 
get -acquainted offer. Please enter my subscription 
right away. 

Ej I enclose $1.98 Bill me 
New order Re -order 

NAME 

ADDRESS 

CITY ZONE STATE 

Mail to: Electronics Illustrated 
Circulation Deportment 
Fawcett Bldg., Greenwich, Conn. D) 
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VOLT METER 
U 

KIT 
(6- INCH METER) 
RMS and p. to p. 
Input impel. 12.2 
mega. Professional per- 
formance and appear - 

apce. Kit: $31.95 
Assembled: $44.95 

"CUSTOM 70"TV 
SET KIT-Excellent 
sensitivity. 
former power supply: 
3 stages of IF. In- 
cludes slimline cabi- 
net, 19 inch picture 
tube -ever 

sthblg NOT a portable. 
Kit Price: $135.00 

TRANSISTOR R RA- 
DIO KIT -Super tone 
and sensitivity. No del- 
icate printed circuits. 
Attractive, durable 
case. All U.S. made 
parts. Kit: $25.50 

0 

5 -INCH WIDE BAND 
OSCILLOSCOPE 
KIT -For black -white, 
color, AM -FM and 
electronic applications. 
High intensity trace. 
Extremely stable sync. 
Advanced design. 

Assembled: $139.50 

Get your FREE 1963 CATALOG 

from COMA. 
It's full of exciting new electronic 
kits of highest quality. Many items 
available in both kit or assembled 
form. Home entertainment items 
that make perfect family gifts or 
test instruments for the technician 
who appreciates quality and high 
performance. Tools, too, to make 
your work easier, faster. And you'll 
like the reasonable prices and con- 
venient payment plans which make 
CONAR Kits easy to own. Mail 
coupon for new 1963 Catalog now. 

CONAR 
GUARANTEE 

Parts and 
performance 
guaranteed 
by NRI- 
nearly 50 

years of 
pioneering in 
Electronics. 

1963 CATALOG 

"BEST BUY" KITS 
lMli". Fry91 ha 

co tiAIZ 

division of 
NATIONAL RADIO 
INSTITUTE 

Mail this Coupon 
CONAR 
3939 Wisconsin Ave., N.W. CE3C 
Washington 16, D.C. 

Send me your new 1963 CONAR KIT CATALOG 

Name 

Address 

City Zone State 

CB Corner 

Continued from page 52 

tion and, as before, can be used only for 
selective calling -not for attracting at- 
tention or controlling remote objects. 

Less far -reaching changes would 
limit any person to one license (if one 
is suspended you'd best not apply for a 
new one) , and would require you to 
give a change of address within 30 days 
before or after moving your station and 
prior to operating at the new location. 

Any messages relating to the per- 
formance, capabilities or testing of 
equipment, or to signal strength or fre- 
quency stability, would be outlawed. 

Only substantial change in the an- 
tenna- height rules says your skyhook 
can't be more than 20 feet above a tree 
(as well as geological formations and 
man -made structures, as formerly) . The 
FCC previously said trees didn't count, 
but the new rule would allow you to 
mount your antenna on top of a tree. 

A new power limitation would be im- 

March, 1963 

posed. In addition to holding the input 
power to the final to 5 watts, you'd also 
be required to limit actual RF output to 
3.5 watts. Since even the most efficient 
rig can't do much better than that, the 
new rule obviously is intended to make 
it easier for the FCC to check on your 
power -even from a distance. Input 
power is difficult to calculate but an RF 
wattmeter hooked to the output gives 
the facts in a hurry. One connected to 
the end of the feedline also would re- 
veal any hidden linear amplifiers. 

In the record department, each sta- 
tion would have to keep on file copies 
of reports on adjustments or alterations 
of equipment made by commercial li- 
censees (signed by them, with license 
serial number appended) . And, in addi- 
tion to being familiar with Part 19, each 
licensee would have to keep an up -to- 
.late copy at the station. 

Last in our brief of the more impor- 
tant changes is one requiring the com- 
plete callsign to be given distinctly, in 
English, and to be preceded by the 
words "this is" or "from. "4 
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Your advertisement can reach this mail -buying audience for only 50f 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 July issue must be in our office by March 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. 1',.,, SAVE MONEY ORDER BY MAIL 

FOR SALE 

EXCELLENT BUYS on Tubes and equip- 
ment all listed in the "Green Sheet." 

Send .25t for your copy today. Cash paid 
for unused tubes. Write. Barry Electronics 
Corp., 512 Broadway, Dept. El, NYC 12, 
NY. 

"LISTEN -IN- COIL" PICKS up any tele- 
phone conversation in vicinity. No con- 

nection to telephone necessary. Easily 
concealed. $2.98 complete. United 
Acoustics, 512 -X East 80, N. Y. 21, N. Y. 

CONVERT ANY television to sensitive, 
big -screen oscilloscope. No electronic 

experience necessary. Only minor changes 
required. Illustrated plans, $2.00. Rellco, 
Box 10563, Houston 18, Texas. 
INVESTIGATORS, WRITE for free bro- 

chure on latest subminiature electronic 
listening devices. Dept. -5-X Ace Elec- 
tronics, 11500 NW 7th Ave., Miami 50, 
Florida. 
GOVERNMENT SURPLUS. Now and 

Where to Buy in Your Area. Send $1.00. 
E.I. Surplus Information, Headquarters 
Bldg., Washington 6, D. C. 
SUPERSENSITIVE DIRECTIONAL micro- 

phone picks up faint sounds at 300 feet. 
Detects sound through ordinary walls. 
Easily built for $7.00. No electronic ex- 
perience necessary. Plans $2.00. Dee 
Company, Box 7263 -C, Houston 8, Texas. 
FCC WARNING Decal Against Unau- 

thorized Use 2x3 (mobile) 35q 4/1.00, 
3x4 (base) 65c 2/1.00. CB, Box 457, Encino, 
Calif. 

BUSINESS OPPORTUNITIES 

BIG MONEY -Operate your own fix -it 
shop. Service all household appliances: 

irons, fans, refrigerators, automatic 
washer- dryers, etc. Know how they work, 
what goes wrong, and how to fix them. 
Learn how to do house wiring, com- 
mercial wiring, rewind motors of all sizes, 
sharpen mowers, skates, saws. How to get 
business, buy spare parts wholesale. 
What to charge for your work. FREE 
BOOK. Christy Trades School, A -413, 
3214 W. Lawrence, Chicago 25. 

VENDING MACHINES -No selling. Op- 
erate a route of coin machines and earn 

high profits. 32 -page catalog free! 
Parkway Machine Corp., 715E1 Ensor St., 
Baltimore 2, Md. 
$100 WEEKLY POSSIBLE. Compile mailing 

lists and address envelopes for adver- 
tisers. Home - spare time. Particulars 
free. National Service, 81 Knickerbocker 
Station, New York City. 
MAKE $25 -$50 WEEK clipping newspaper 

items for publishers. Some clippings 
worth $5.00 each. Particulars free. 
National, 81 Knickerbocker Station, New 
York City. 
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SECOND INCOME From Oil Can End 
Your Toil! Free Book And Oilfield 

Maps! National Petroleum, PanAmerican 
Building -El, Miami 32, Florida. 

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. 
ELECTRONICS OPPORTUNITIES. 100 Ad- 

dresses of Companies Hiring. U. S., 
Overseas. $2.00 -Box 206i, Springfield, 
Va. 

. . . 1. Q. TESTS 

I. Q. TESTS. Accurate, inexpensive. 
Home -administered, professionally in 

terpreted. Research data needed. 
University Testing Institute, R -25, Box 
6744, Stanford, California. 

BUILD -IT- YOURSELF 

PROFESSIONAL ELECTRONIC Projects - 
Organs, Timers, Computers, etc. -$1 

each. List free. Parks, Box 1665, Lake 
City, Seattle 55, Wash. 

. . HI -FI & STEREO 

4 /TR Stereo Tapes -bought, sold, rented, 
traded! Bargain closeouts! Catalog/ 

Columbia, 9651 Foxbury, Rivera, Cali- 
fornia. 

. TAPE RECORDERS 

LEARN WHILE Asleep with your re- 
corder, phonograph or amazing new 

"Electronic Educator" endless tape re- 
corder. Details free. Sleep -Learning 
Research Association, Box 24 -El, Olym- 
pia, Washington. 
RENT STEREO Tapes-over 2500 different 
-all major labels - free catalog. 

Stereo -Parti, 811 -AY Centinela Ave., In- 
glewood 3, California. 
TAPE RECORDERS Hi -Fi Components. 

Sleep Learning Equipment, tapes. Un- 
usual values. Free Catalog. Dressner, 
1523 Jericho Tpke., New Hyde Park -4, 
N. Y. 
NEW CONCEPT of self -hypnosis teaches 

you quickly, easily. New tape! New rec- 
ord! Free literature. McKinley -Smith Co., 
Dept. T -3, Box 3038, San Bernardino, 
Calif. 
SALE ITEMS- Tapes - Recorders -Corn- 

ponent Quotations. Bayla, Box 131E, 
Wantagh, N. Y. 

RADIO LTV 
DIAGRAMS: RADIO $.75, Television 

$1.50. Baker, 129 Cooper, Santa Ana, 
California. 

BEFORE YOU Buy Receiving Tubes, Test 
Equipment, Hi -fi Components, Kits, 

Parts, etc. . send for your Giant Free 
Zalytron Current Catalog, featuring 
Standard Brand Tubes: RCA, GE, etc. - 
all Brand New Premium Quality Individ- 
ually Boxed, One Year Guarantee -all at 
Biggest Discounts in America! We serve 
professional servicemen, hobbyists, exper- 
imenters, engineers, technicians. Why Pay 
More? Zalytron Tube Corp., 461 Jericho 
Turnpike, Mineola, N. Y. 
10 DISTANCE CRYSTAL set plans -254; 

20 different -50¢. Includes Transistor 
experiments, 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. 

DETECTIVES 

DETECTIVE PROFESSION. Easy home 
study plan. Lapel pin, certificate, fu- 

ture. Free information. Professional 
Investigators, Box 41197 -CC, Los Angeles 
41, Calif. 
DETECTIVES -EXPERIENCE unnecessary. 

Detective Opportunities. Write, 
Wagner, B -125 West 86th, New York 24. 

MUSIC 

NOVELTY -TURN of the century circus 
calliope recording IT' L.P. $3.95 -tape 

7'/" $3.95. T.V. and radio tubes 40y, off 
list. Discs made from tapes. Ann -Ro 
Recording Studio, 9211 Grayton, Detroit 
24, Michigan. 
PLAY LATEST Popular Piano Music at 

sight, "tricky" rhythm and "wicked 
harmony" $2.50. Walter Kaiaks, 234 E. 
58th St., New York 22. 

. PERSONAL 

INDEPENDENT THINKERS- investigate 
Humanism, the scientific personal phi- 

losophy! Free literature. American 
Humanist Association, Dept. El -2, Yellow 
Springs, Ohio. 

MISCELLANEOUS 

ROCKETS: IDEAL for miniature transmit- 
ter tests. New illustrated catalog, 25c. 

Single and multistage kits, cones, en- 
gines, launchers, trackers, technical infor- 
mation, etc. Fast service. Estes 
Industries, Penrose 13, Colorado. 

HYPNOTIZE UNNOTICED, quickly effort- 
lessly or refund! Thousands satisfied! 

$2.00. Getro, Box 244, Cedarburg, Wisc. 

"HOMEBREWING" . . . BEERS, Wines, 
Scotches, Champagnes, Liquors, etc. 

Complete instructions. $1.00. Harvey's, 
1402 -EIC, Englewood, Colorado. 

Electronics Illustrated 
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CB Skip 

Continued from page 51 

One of the real troubles caused by 
skip signals lies in their strength. A 
direct groundwave, in traveling five 
miles, is weakened by bumping into 
hills, buildings, trees and other ob- 
stacles, and part of its power is absorbed 
by the earth. The skip signal follows a 
path almost clear of obstruction (ex- 
cept for the ionosphere) and arrives a 
thousand miles away with bulging 
muscles. If you're trying to call from 
your car to your house when skip is 
coming in on your channel, you run into 
a lot of trouble. The stranger from afar 
simply clobbers your signal. 

What can you do about such inter- 
ference? Nothing. On the back of your 
license you'll find a little message 
wherein you have agreed to accept all 
interference from CB and other sources. 
It's a problem you'll have to live with - 
one that a good many CBers would, un- 
fortunately, like to have. 

Working skip on the Citizens Band 

was serious enough at one time to be 
covered when the FCC revised Part 19. 

That the Commission meant business 
was demonstrated by a spate of viola- 
tion notices sent out to erring CBers. 

Before ending our piece we must pass 
on two of the better skip stories cur- 
rently going the rounds. In one in- 
stance, a couple of practical jokers 
dreamed up a call with a Hawaiian pre- 
fix which they began using while driv- 
ing in a car. After pulling in a victim, 
who was thrilled at working a station 
6,000 miles away, the two made the 
whole routine even more convincing by 
driving in and out of an alley, creating 
the illusion of atmospheric fading. 

The other story concerns an Easterner 
who was driving along some five miles 
west of Minneapolis when he heard a 
station with a call that indicated the 
West Coast. The two began talking, 
each believing he had hooked a real 
long -haul signal. As it turned out, the 
West Coaster also was in his car - 
traveling the same road less than five 
miles ahead of the Easterner. 
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_1135 .77 _68C8 1.04 -65617 .65 _12057 .84 _155 .75 _68E6 .55 _650767 .94 _12075 .76 _1T4 .72 _613F5 .90 _6T4 .99 _12077 .79 _105 .65 _68F6 .44 _678 .55 _12078 .78 _1X28 .82 _6866 1.70 _BUS .83 _120W8 .89 _26F4 .96 _68H8 .98 _65667 .54 _12026 .62 -3AL5 .46 _6BJ6 .65 _6W4 .61 _12E05 .62 
_311,U6 .54 _6817 .79 _65/6 .71 _12E06 .52 _3656 .42 _65K7 .85 _6X4 .41 _12EK6 .62 _3BC5 .63 _6BL7 1.09 _.6X8 .50 _12EL6 .50 _3BN6 .75 _68N6 .74 _7A8 .66 _12EZ6 .57 _3608 .78 _6806 1.12 -76U7 .65 _12F8 .66 _3856 .58 _6867 1.00 _7656 .75 _12FA6 .79 

-3826 .56 _68U5 .70 _71.4 .69 _12FM6 .50 -3C86 .56 _68X7 1.11 _8AU8 .90 _12FR8 .97 _3056 .58 _6BZ6 .55 -86W8 .93 _12FX8 .90 _3004 .85 _6827 1.03 _8855 .60 _12006 1.06 _3066 .60 _6C4 .45 -8067 .63 _1215 .84 
_3076 .54 _8086 .55 -8CM7 .70 _12K5 .75 _301(5 .99 _6CD6 1.51 _8CN7 .97 _12L6 .73 _304 .63 _6C07 .61 -6CS7 .74 _125F7 .69 -354 .75 _80611 .80 __8E138 .94 _1251(7GT .95 
_3V4 .63 _OCLS .79 -8F157 .56 _125L7 .80 
_-4807 1.01 _SCM7 .69 -901.8 .79 _12SN7 .67 - 4056 .61 _6C147 .70 _11057 .75 _12SQ7GT .91 -4076 .55 -6C08 .92 _12A4 .50 _12U7 .62 

.60 _6CR6 .60 _12655 .60 _12116 .63 _46M6 
-SAMS .79 _6CS6 .57 -12ÁC6 .55 _12W6 .71 -56N8 .90 _6CS7 .69 _12666 .57 _12X4 .47 

RAD -TEL TUBE CO. NOT AFFILIATED WITH ANY 
OTHER MAIL ORDER TUBE COMPANY 

56125 .54 _6CÚ5 .58 _126E6 .50 _17AX4 .67 
_56T8 .83 -6CU6 1.0e 126E7 .94 _17DQ6 1.05 
-5B107 .56 _6CY5 .70 _12AF3 .73 _18FW6 .49 
_5607 1.01 _6CY7 .71 _12AF6 .67 _1BFX6 .53 -58R8 .83 _SDA4 .68 _12A36 .62 -16FY6 .50 
-5CG8 .81 _.6DE6 .61 __121115 .47 '_18AU4 .87 
-5C1.8 .76 -61366 .62 12ALO .95 _19866 1.39 -5058 .84 _60J8 1.21 _12605 .60 _19EA8 .79 
_SEAR .80 _6066 .59 __126T6 .50 _19T8 .85 
_ -5EU8 .80 _60N6 1.55 _12ÁT7 .76 _21EX6 1.48 -516 .72 _6006 1.10 _12AU6 .51 _25AX4 .70 -578 .88 _61375 .81 12AU7 .61 _2505 .53 
_5U4 .60 _6D16 .53 126V6 .41 ___25CA5 .59 
_SUS .84 _6DTt1 .94 _126V7 .82 _25CD6 1.52 -5V6 .58 _6E68 .79 _12AX4 .67 _25CU6 1.11 -5X8 .82 _5E35 .73 _12AX7 .63 -_.250N6 1.42 

-5Y3 .46 _6EB8 .04 _12657 1.44 _25E145 .55 -66B4 
Sara 

.46 _SEMS .77 _1211Z7 .86 _45L6 .57 
98 -SEM7 .$3 _1284 .66 _25W4 .68 

-BAF4 1.01 _BEM) .79 _12806 .50 _32E75 .55 
.70 -6E1/5 .75 1211E6 .53 _35C5 .51 _..6605 

_66H4 .81 _6EW6 .57 _12BF6 .60 _35L6 .60 
_611H6 1.10 -6EY6 .75 _125H7 .77 _35W4 .42 
_SAK5 .95 _6F67 .69 _125K5 1.00 _35Z5 .60 
-6A1.5 .47 _6FYB .78 _120L6 .56 _36AM3 .36 
_64M8 .78 -66118 90 _12506 1.16 _5085 .69 -6A05 .53 -6G K5 .81 _12BR7 .74 _5005 .53 
_6A55 .60 -6GK6 .79 -125V7 .76 _5OEH5 .55 
_6676 .49 _60N8 .94 _12657 .77 _50L6 .61 
-SATO .86 _6H6 .58 _12827 .86 _70L7 .97 
-6AU4 .85 _6J5GT 91 _12CN5 .56 _11723 .85 
_SAUG .52 _616 .71 _ 12CR6 .67 _807 .75 

RAD -TEL Tube Co. 
Total 
Tubes $ 

Dept. EI -3 Total 
Part(s) 5 

55 Chambers Street Postage $ 
Newark 5, New Jersey Grand 

Total $ 
ENCLOSED IS $ Please rush order. 

b(s) Be Your Own N Repairman â $1.00 ea. #170 
SEND: Cheater Cord 296 ea. Lots of 3 - 25e ea. #154 
Orders under $5.00 - Add $1.00 handling charge - plus postage. 

FREES 

DSend FREE Tube and Parts Catalog 
O Send FREE Trouble Shooting Guide 

NAME 

ADDRESS 

CITY ._ ZONE_. -. -_ STATE_ r 
Electronics Illustrated 
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More Features Improved Performance AT A LOWER PRICE 

Here is THE outstanding bargain today in a 2 -way Citizens' Band 

radio: THE NEW RCA MARK VIII. Compact, dependable, simple 

to operate, it outperforms and offers more features than even 

the famous RCA Mark VII. 
Look what this remarkable new unit offers you: 

9 crystal -controlled transmit and receive channels 

Tunable receiver for reception of 23 C -B channels; dial marked 
in both channel numbers and frequency 

Exceptionally good voice reproduction -high intelligibility 

Maximum allowable transmitter input of 5 watts * -nominal 
output of 3 watts or more 
Highly selective superheterodyne receiver with one rf and two 

if amplifier stages 
Operates from standard 117 -volt AC; separate DC power supply 

(optional) for mobile installations (you don't pay for unneces- 

sary power supplies) 
Electronic switching -no relay noise or chatter 

Illuminated "working channel" feature 
Light and compact -only 31/2 inches high, weighs only 8 pounds 

with mike; fits easily under the dashboard of even a compact car 

Improved Automatic Noise Limiter to reduce effects of ignition 

and similar interference 
plus many more features to increase its usefulness and efficiency. 

The new low Mark VIII price $14950"` 
puts 2 -way radio convenience within reach of everyone 

GET THE FULL STORY; FILL OUT AND SEND IN THE COUPON BELOW 

r RCA Electron Tube Division, Commercial Engineering, Dept. C-134-R 

415 South Fifth Street, Harrison, New Jersey 

Please! Rush more information on the new RCA Mark VIII 2 -way 

Citizens' Band Radio. 

L 

Name 

Address 

City Zone State 
J 

Maxim m plate input power to final radio- Irequencv 

omplifi,.r - .toges as defined by FCC regulations "Oi>tionol lisp p 

The Most Trusted Name in Electronics 
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GET AMERICAN BASIC SCIENCE CLUB'S 

New, Revised ELECTRONICS ¿43 
the Equipment for 65 Exciting Projects 

phis o WIC R4D /0 COURSE for .40 1780 
Available in One Complete Shipment or 

nthly Kits 

YOU GET A VALUABLE 
ELECTRONICS LAB 

Cwhieieg parts by RCA, MALLORY, PYRAMID, 
GE, CENTRALAR, STACKPOLE, TRIM earl ether 

solve It puts 
RS 

PLUS A COMPLETE 
ELECTRONICS COURSE 

CINI`CS. e 
progressive "learn by doing" American 
Basic Science Club system is the 
easiest, most thorough and most excit- 
ing way to a solid background in 
electronics. Basic ennugh for beginners 
, .. rewarding enough for experts. 
Nowhere else is a course of this scope 

ENTHUSIASTIC MEMBERS WRITE: 

learned ' , . . 

Jt Is only after haying completed t 
menu In your kits that 1 can tar 1 hate 
and unforgettably learned the bath mind 
of electronics. JOHN R. KANIA. 1 Berke 
Ave.. Yonkers 5. N. Y 

"year kits on Interesting and 
rewarding"... 
I am an electronics student In the Air Force 
and find your kits Interesting and rewarding. 
We have not covered anything in the 'shoal 
that you have not covered In the kits. JOHN 
G. DILL, Semler Air Force Base. Rafael. 
Miss. 

"few ahead of friend taking 
another cots,. "" .. . 

A friend of mine Is taking a correspondence 
course In electronics. and I hare learned more 
from your first two kits than he has In 
twenty lessons. RAY P. BILODEAU, 139 
Exchange Ht.. Leominster. Mau. 

"rh number of concepts pnwnted 
is amazing" 
Your kits offer range of expetimaa_ 
usually performed only in the be 
sehnol end rollete laboratories. 
of roneepu presented and the 
ennrntenesa of their desetopment 
R. M. HELM Protestor ut 3' alai gas 

Is 

KIT 1 - DC AND AC CIRCUITS 

Equip. for 26 Projects Including: Subjects Covered Include: 
Electroscope Electro Magnet Magnetic Fields Electron 
Galvanometer AC Buzzer Theory Electric Charge Direct 

Demagnetizer Relay Solenoid Current Electra- Chemistry 
Coin Tosser Safety AC Power Alternating Current Inductance 
Supply with Isolation Transformer Transformer Principles 

FREE with kit 1 - Surprise "Mystery Box" 
KIT 2 - RESISTANCE, CAPACITANCE AND RECTIFICATION 
Equip. for 18 Projects Including: Subjects Covered Include: 

Strobe Light Thermocouple Ohm's Law Power Formulas 
Wheatstone Bridge Voltmeter Rectification Resistance 
AC Rectifier DC Power Supply Neon Glow Tubes Capacitance 

Filter Circuits 
FREE with kit 2 - Electric Soldering Iron 

KIT 3 - AMPLIFIERS AND OSCILLATORS 
Equip. for 14 Projects Including: Subjects Covered Include: 

Two Stage Amplifier Capa- Vacuum Amplifier Tubes Volt - 
citance Burglar Alarm Prox- age Amplification Oscillator 
amity Detector High Speed Strobe Circuits Frequency and Wave 
Light Ripple Tank Wave Gen- Length Sound Waves, Pitch and 
erator Code Practice Oscillator Resonance 

FREE with kit 3- "Steps to a Ham License" Manual 
KIT 4 - AUDIO AMPLIFICATION AND RADIO 
Equip. for 7 Projects Including: Subjects Covered Include: 

Microphone and Audio Amplifier Audio Amplifiers Amplitude 
Broadcast Radio Short Wave Modulation Radio Theory 

Radio Signal Tracer Con- Regenerative Circuits Tuning 
tinuity Tester Transmitter Circuits 

FREE with kit 4 - Radio -TV Service Manual 

ALL FOUR KITS IN ONE SHIPMENT ONLY - POSTAIB 

OR -YOU CAN GET THE FOUR KITS, ONE A MONTH 
SEND $200 WITH PAY $395 PLUS COD POSTAGE 

ONLY COUPON ONLY ON RECEIPT OF EACH KIT 

ALL SHIPMENTS ON 10 DAY APPROVAL, 
YOUR SATISFACTION OR YOUR MONEY BACK. 

WE KNOW YOU WILL BE AMAZED AND PELIGHTEQ. 

-AMERICAN BASIC SCIENCE CLUB, Inc., 501 E. Crockett, San Antonio 6, Texas- 
I] Send me ARSCIub's Electronics Lab in four kits - one a month. I enclose $2.00 

and will pay $3.95 plus COD I'ostage on arrival of each kit. I understand that 
all kits will be on 10 day approval with full refund guaranteed and also that 
I may cancel unshipped kits at any time. 
Send me ABSCIub's Electronics Lab (all four kits) in one shipment. I enclose 
$17.80 full payment, postage paid to me. I understand that this will be on a 
10 day approval with full refund guaranteed, 

NAME 

ADDRESS 

CITY and STATE 

( 

1 
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