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Where Yoü 'train Is 
As Important , As. Your 

á 

Decision Tóri Train 

spa 1 - 

f 
- ties to advance and prosper. 

But, where a man trains and 

a -.d. 
Electronics is a growing and 

. expanding industry. That's 
why so many ambitious men 
are deciding to train for ca- 
reers in this exciting field. 

4.4 They recognize . ize the o PP ortuni- ,-- -g 
- teaches Electronics ... how it 

encourages him to reach his goals and realize his ambitions ... is most important to his success. 
This is a fast changing world. A school offering Electronics 

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

SPECIAL TRAINING EQUIPMENT INCLUDED 

how the school of his choice 

NRI "learn by practice meth -Ps" 

od is the time -proved way to 
learn easier, faster, better. 5 
Most NRI courses include-at - I 
no extra cost-special training 
equipment to give shop and 
laboratory experience in your 
own home. All equipment is 
yours to keep. 

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

THE PROVEN WAY TO BETTER PAY 
Best of all, NRI provides training right in your own home 
and in your spare time. No time wasted getting to school. 
You fit study hours to your own schedule. You go as fast or 
as slow as you like. Check the training of most interest to 
you; cut out and mail the postage -free card now. Read 
about Electronics opportunities, NRI courses, the NRI trial 
plan, convenient terms. 

NRI 
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AMERICA'S OLDEST AND LARGEST 

RADIO -TV ELECTRONICS HOME -STUDY SCHOOL 

En in ling uses of Electronics : industry, 
business, the military, are increasing the de- 
mand for trained Electronic '_ecanicians. 
3,_ectranics needs more Technicit u than en- 
gineers-from four to seven tines more! 
Eiedreonics is changing our woriál, reating 
interesting. and important career opportuni- 
ties to:- those who qualify. NRI twining pre- 
pares you. 
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Communications is the key to a fast-moving 
world, from the mobile radio in your car to 
the TV set in your home and the 3ateliite in 
space. Technicians are needed to help operate 
and service transmitting equipment used in 
broadcasting, aviation, marine and mobile 
communications. Even a service Technician 
needs an FCC License today to work on 
C -Band and other Radio equipment. NRI 
trains you for your choice of Carmnunica- 
tions fields. 

a7 
Television and Radio are bigger than ever. 
Color Television, after years of experiment- 
ing, is now moving ahead fast. Hi-fi stereo, PA 
systems, FM all mean money -making oppor- 
tunities for you as a Service Technician in 
your own spare -time or full-time ba!siness, or 
working for someone else. NRI's rime -tested 
training not only teaches you to fix sets, but 
shows you how to earn spare -tithe money 
soon after enrolling. Mail postage -free card. 
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Pick The Career You ¢Wait rri=The; 
Wonderful Field of. CLEC R' NICS 
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INDUSTRIAL -MILITARY ELECTRONICS 
Learn Principles, Practices, Maintenance of Electronic equipment used today 
in business, industry, defense. Covers Electronic controls and measurement, 
computers, servos, telemetry, multiplexing, many other subjects. 

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

COMPLETE COMMUNICATIONS 
A comprehensive training course for men seeking careers operating and main- 
taining transmitting equipment in Radio -TV Broadcasting or mobile, marine, 
aviation communications. Prepares you for FCC License. 

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

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

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

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

MATH FOR ELECTRONICS 
From basic arithmetic review to graphs and electronic for- 
mulas in one complete "short course" package of five care- 
fully prepared texts. Quick, complete and low in cost. 

MAIL POSTAGE -FREE CARD NOW 
NRI 
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.COLOR TV 
Dewy Tech's program alsoindudes training in Colar Television 

A MILLION DDLLAR5 N EQUIPMENTI Ínruments, 
Tools, 

supplies ace a ailable For DeVry <a 

Circuit '' ° °l stotin in our Chicago Loborarones. I 

NOW at home.... et DeVryTech's 

go and Torrnto Lob y Tech students in ourChi ones. Above 
¡s shown o Closed hico 

NEW! l®p*e 
HEW! 

NEW! 
Shown above is the valuable 

new combination oscilloscope 

and volt -meter which DeVry 

Tech men húid during the 
new training program. But 

that's not all! Hew movies, 

new experimental projects- 
all prepare you thoroughly 
in this latest and greatest 
DeVry Tech training program. 

LC'f RONI 
RADIO -TELEVISION! Nothing else like it for prov.ding real LABORATORY -TYPE 
training at home. Get the kind of thorough, practical experience YOU NEED for 
the kind of progress YOU WANT in today's tremendous field of Television, Radio 
and Electronics. Qualify yourself for real money ... interesting work ... a won - °ti derfully promising future. And when you finish, DeVry Technical Institute's active 
Employment Service HELPS YOU GET STARTED! Or open your own profitable 
Television -Rodin Service Business. .- Ex .:THOUSANDS. OF SUCCESSFUL GRADQIIT[r 

HOME 
MOVIES 

help you grasp 
mportant points 
FASTER 
EASIER . 

aET TE R.A 
tremendous 
advantage! 

NEW! ALL :NEW!, 
41 Now Prepare For 

SPACE AND MISSILE 
Electronics At Home 

1 

DeVry Tech now also makes available their highly 
effective SPACE anti MISSILE ELECTRONICS Pro- 

gram. Now a man can train at home for a job in 
"outer space"-and not only "keep his feet on the 
ground": he can keep his present job while he is 
training. DeVry opens a wider range of job opportu- 
nities to a wider range of men 17-55. 

TECHNICAL., 

Why has DeVry Technical Institute become one of the largest train- 
ing organisations of its kind? Because it provides EVERY MAJOR 
HOME TRAINING AID to help make the subject EASIER to horn ... 
EASIER to remember-tie kind of training so helpful for REAL 
PROGRESS. Students get thorough, up-to-date, practical training that 
TAKES ADVANTAGE of mew and improved training developments. 
Study the ADVANTAGES shown on this page. Think what they can 
mean to YOU .. to YOUR FUTURES Or come to DeVry Tech's modern 
Training Laboratories in Chicago or Toronto. MAIL COUPON TODAY 
for complete facts-including 2 valuable free booklets, "Pocket Guide 
to Real Earnings" and "Electronics in Space Travel". Also, valuable 

' Information for men subject. to MILITARY SERVICE. 

Accredited member of 
, National Home Study Council 

SEND FOR 2 FREE BOOKLETS 

I 
DeVRY TECHNICAL INSTITUTE 

(Mr 
MAIL COUPON TODAY! rs^<F;eq,,E 

4141 Belmont Avenue, Chicago 41, Ill., Dept. PE -8-S 
Please give me Your too free booklets, "Pocket Guide to Real Earnings" 
and "Electronics in Space Travel"; also include details on how to pre- 
pare for a career in Electronics. I an interested in the following oppor- 
tunity fields (check one or morel: 

Space & Missile Electronics O Communications 
Television and Radio (] Computers 
Microwaves 1] Broadcasting 
Radar j] Industrial Electronics o Automation Electronics Special "Short Courses" 

Name Age D e V RY INSTITUTE Address 

SE Yfl1Nr 

City Zone State^ 
ID Check here it you lace military service. CHICAGO` ' TORONTO' ,Og, Canadian residents: Write OeVry Tech of Canada, ltd., - 970 Lawrence Avenue West, Toronto 19, Ontario 01 

POPULAR ELECTRONIICS is published monthly by Ziff -Davis Publishing Company at 434 South Wabash Avenue, 
Chicago 5. Illinois. Subscription Rates: One year United States and possessions, $4.00; Canada and Pan American Union Countries, $4.50: all other foreign countries, $5.00. Second Class postage paid at Cnicago. Illinois. and at additional mailing otTires. Authorized as second class mail by the Post Office Department. Ottawa, Canada, and for payment of postage in casas. August, 1962, Volume 17, Number 2. 
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Kerchunk! 
new sound of safety 

Kerchunk is the sound made by the heavy duty magnet 
on the back of a Sonotone CB Ceramike as it mounts firmly, 
securely to your car's dashboard. 
Kerchunk says: "Message to base completed easily, safely." 
Kerchunk means no more groping when you return your 
mike to its dashboard mounting bracket-no need to take 
your eyes off the road. 
Responsible for this boon to those who rely on CB or mobile 
communication, from car or truck, is an important Sonotone 
development called "Magnet Mount." A heavy duty magnet 
on the back of Sonotone Ceramike mobile communications 
Models "CM -30M" and "CM -31M" lets you place the mike 
almost anywhere on or around the dashboard. Further, 
Magnet Mount eliminates the need to drill holes for dash- 
board mounting brackets. 
Sonotone Ceramikes have far more to recommend them 
than just this amazing mounting device. The quality -en- 
gineered mobile communications models, "CM -30M" and 
"CM -31M" provide loud and clear reception. Inherently 
immune to extremes of temperature and humidity, they will 
operate even if immersed in water. Neoprene encased trans- 
ducers render them shock and impact -proof. 
CERAMIKE "CM -30M" - Intelligibility unsurpassed. High 
sensitivity from -49 db from 60 to 7000 cps. Lightweight, 
shatterproof plastic case. Convenient "Push -to -Talk" but- 
ton. Spring -spiraled, 4 -conductor shielded cable-list $16.50 
With dashboard mounting bracket instead of Magnet 
Mount. Model "CM-30"-list $14.00 
CERAMIKE "CM -MM" - Budget -priced com- 
munications model in shatterproof plastic 
case features excellent intelligibility in 60 
to 7000 cps at -49 db sensitivity. 2 -con- 
ductor coil cable, no switch, list $16.00. 
With dashboard mounting bracket instead 
of "Magnet Mount." "CM-31"-list $13.50 

SEE SONOTONE CB CERAMIKES 
FEATURING MAGNET MOUNT 

Sonotone® Corp. Electronic Applications Div. Elmsford, N.Y. 
Cartridges Speakers Tape Heads Mikes Electron Tubes Batteries Hearing Aids 
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I2.1á1 ROWS! 

' t" OBLIGA ÍIUW! 

r 
LtECTRONICS CAREER COUP l S ;III 

01082E 
Please send me your FREE booklet "PROFITS 
FROM ELECTRONICS" and tell me how Central 

_training can qualify ME fo- a high -pay career in. 
E Electronics. 

-Name Age 

AdJress 

Zone 

tate Cou lty 
I am interested in Hone Study Training 
I am interested in Resident Training 

ENTRAL TECHNICAL INSTITUTE.' 
,6,4 WYANDOTTE, KANSAS COY 8, MO. 

Ace edited Member National Home SUN), Council 

`itiNnmi0t 
ln1IN IDntCtiliN 

FROM ELECTRONICS contains valuable information on thee many / different profit opportunities for you in the exploding field of electronicsinformation 

tha; helps you pin -point exactly which area of electronics can be 
most profitable for ycu! TO GET YOUR COPY, MAIL TILE CAREER 

__ COUPON TODAY! 

DISCOVER YOUR CAREER IN ELECTRONICS 
THERE'S A PLACE FOR YOU IN THE DYNAMIC, 

$11,000,000,000 FIELD OF ELECTRONICS! 
Today-there are many exciting opportunities 
for you in Industrial Electronics, Automation, 
Radio, Color TV, Radio -TV Broadcasting, 
Communications Electronics, Radar, Missiles, 
Computers, Nuclear Energy, and many other 
areas. The electronics industry is growing so 
rapidly that LAST YEAR, THERE WERE 
NOT ENOUGH TECHNICALLY -TRAINED 
PERSONNEL TO FILL ALL OF THE JOBS 
OPEN WITH ELECTRONICS COMPANIES! 
With the electronics field expanding so FAST, 
every day you gain in starting your career 
training is MONEY IN YOUR POCKET. If 
you're interested in a rewarding, secure future 
in electronics-let Central Tech help you learn 
about the field. Mail the above CAREER 
COUPON TODAY! NO OBLIGATION! 

CENTRAL TECH'S 
TRAINING EXPERIENCE 

INCLUDES THESE FIRSTS: 

'Central constructed and operated Station 
W9RAL, the FIRST Television Station west 

- of Chicago to,broadcast on a daily schedule. - 

I, Central was granted one of thh FIRST 
THREE High Fidelity commercial broad- 
cast station permits issued by the Federal 
Communications Commission. 

Central Technical Institute was the FIRST 
civilian, school' in the United States selected 
by the ; U°S. Signal Corps to train radio 
operators and repairmen during W.W,. II. 

« Central Technical Institute was the FIRST 
Technical Institute in the United'States to 
have 'a complete electronic computer system 
installed as a teaching aid. 

August, 1962 

CENTRAL HAS THE FACILITIES AND THE EXPERIENCE 
TO TRAIN YOU FOR SUCCESS IN ELECTRONICS 

AUTOMATION LAB Central Tech's 
$250,000 Data Processing Center con- 
tains a Remington -Rand UNIVAC 
computer system, a Bendix G -Iii 
computer, and accessory data proc- 
essing equipment. Students actually 
use this equipment in learning Elec- 
tronic Computer Programming as 
well as Computer Technology. 
RADIO -TV BROADCAST LAB This 
Studio Lab has three separate con- 
trol rooms and is equipped with five 
modern TV cameras, a switching 
and control console, TV film pro- 
jectors, recording console, FM trans- 
mitter, microphones, special lighting 
facilities and other accessory equip- 
ment. 
PRACTICAL ELECTRONICS LABS 
The practical application of theory 
is an important part of Central's 
home study and resident curricu- 
lums. In Central's Practical Elec- 
tronics Labs, students gain actual 
experience working with circuitry, 
components and tent equipment. 
HOME STUDY Students enrolled in 
Central Tech's excellent home study 
course have a double advantage. Cen- 
tral's highly qualified teaching staff 
employ the most modern lesson ma- 
terials and personalized home in- 
struction methods. together with a 
wide variety of Central's exclusive 
INSTANT KITS® The experience 
gained by building these kits gives 
students a thorough knowledge of 

- l electronics assembly. 
IF YOU'RE INTERESTED IN AN ELECTRONICS CAREER, LET 
CENTRAL TECH HELP YOU LEARN ABOUT THE MANY PROFIT- 
ABLE OPPORTUNITIES IN THE FIELD. MAIL THE ABOVE CAREER 
COUPON TODAY! 

Central Technical Iñstituté 
1644 Wyandotte, Kansas City 8, Missouri 

5 
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NEWS SC 0 PE 
FUSES CAN'T DO IT but this complex device can. Called a 

crowbar discharge switch, the Westinghouse -developed in- 
strument performs the same job as a lightning rod on a 

home or barn for expensive highpowered radar tubes which 
are on the receiving end of 270,000 volts of direct current. 
The shiny spheres adjust themselves automatically to power 
supply voltage changes. During operation, if the radar tubes 
are in danger of burn -out from high -fault currents, the switch 
will respond in eight -millionths of a second and discharge 
thousands of amperes from the power supply. The valuable 
radar tubes thus protected from damage are part of the 
Nike -Zeus anti -missile missile defense system. 

ONE OUT OF A HUNDRED-A new tone selective -calling 
system to be used in conjunction with two-way radios will 
enable radio dispatchers to call one of 99 vehicles individ- 
ually without sacrificing the ability to talk to all mobile units 
at once. The new General Electric device, called the Encoder 
100, is designed for use with GE's transistorized two-way 
radio equipment line. To call Car 98, the dispatcher presses 
buttons 9 and 8 on the unit, then presses the SEND bar- 
which sends out a tone signal that only the two-way radio 
equipment in Car 98 can decode automatically. One tone 
signal out of the possible 100 is used to page all units. 

FROZEN FILLET-"Fresh" fish may soon be even fresher 
when you get them, as a result of experiments begun at the 
Gloucester Technological Laboratory of the U.S. Bureau of 
Commercial Fisheries. Fishing fleets taking long cruises must 
freeze their catches to prevent spoilage, and, once in port, 
their haul must be defrosted to permit filleting and packing. 
Present water defrosting methods take several hours, delay- 
ing fish delivery for another day. To do the defrosting job 
almost instantaneously, Gloucester scientists are placing the 
frozen fish on a conveyor which passes through a Raytheon 
microwave -energy Radarange oven. The microwaves pene- 
trate the fish for 60 seconds; then the fish emerge from the 
other side of the oven completely thawed. A year -long test 
is planned to determine the effect of microwave heating on 
the food value and flavor of the fish. 

INSTANT SPACE HUTS-Tomorrow's space settlers won't 
worry about building shelters; they'll carry "instant" homes 
and furnishings in a hip -pocket package or small canister. 
All the space emigrants need do to inflate their canned 
space huts, say Hughes Aircraft Company designers, is to 
wait for the sun's rays to warm a newly developed plastic 
material-and presto!-a shelter, a chair, or other needed 
structure will grow before their eyes. The new plastic re- 
sembles bubbly suds after it is warmed in a vacuum, but 
unlike such suds, it forms a tough, rigid material which is 
also a good insulator against extremes of heat and cold. 
Future space travelers will never know what's inside un- 
marked tin cans-a house . . . or Spam. 

6 POPULAR ELECTRONICS 



Accredited by the National 
Home Study Council 

good training 
doesn't cost ... 

It pays? 

An FCC License 
Or Your Money Back! 
Completion of the Master Course (both Sections) 
will prepare you for a First Class Commercial 
Radio Telephone License with a Radar Endorse- 
ment. Should you fail to pass the FCC examination 
for this license after successfully completing the 
Master Course, you will receive a full refund of all 
tuition payments. This guarantee is valid for the 
entire period of your enrollment agreement. 

Increase Your Technical Knowledge 
Get a government license plus an understanding 
of such electronic applications as computers . 

industrial electronics . . . radar . . . communica- 
tions ... and many more. 

Get This Handy Pocket 
Electronics Data Guide 

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

Cleveland 
Institute 

of Electronics 
Desk PE -93 Cleveland 14, Ohio 

Get All 3 Booklets 

Free! 
": a-suecessful plan for . . . 

e 

\ l9 ,mo, . 

CFWCaEsledro=ncstr,oTnirái 
o_ uu 

' OPortuntie 
+ 

Cfwélond, Institute of Electronics...if/ 
1776 E. 17th Street, Desk PE -93, Cleveland 14, Ohio 

Please send Free Career information Material prepared 
ti help me get ahead in Electronics and a free copy of 
your Pocket Electronics Data Guide." I have had 
training or experience in Electronics as indicated below: 

\acitary 
nacho -TV Servicing 
Al:umfacturing 
Amateur Radio 

i] BroadcastinglouseExperimenting 
IGrme Experimenting 
Telephone Company 
Other 

In what kind of work In what branch of LIec- 
are you 

ame 

now engaged? tronics are you interested? 

Age 

Address 

City Zone State 
PE -93 

August, 1962 7 
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Address correspondence for this department to: 
Letters Editor. POPULAR ELECTRONICS 

One Park Avenue, New York 16, N. Y. 

"Sweet 16" Plus Boom 

Far from being a cabinet maker, or even a car- 
penter by trade, I found it possible to come up 
with a beautiful 34" x 52" a 18" cabinet made 
from a,4" plywood finished in walnut. Behind the 

E' 

meshed lower front surface (see photo) are housed 
16 5" speakers (shades of the Sweet 16!) and one 
12" speaker, with provisions for two tweeters to 
be added later. Exclusive of the 17" TV set, the 
cabinet plus the 4 -speed changer, amplifier and 
speakers cost only $108 ... and I am getting $500 
worth of sound out of them. 

A. S. IILEPAC 
Houston 18, Texas 

Great job, "carpenter" Klepac! Let's see, one -o - 
eight Irons five hundred is ... ye gads, asan, start 
production at once! 

The Sparking Light 

John Fry e turned nut a fine Carl and Jerry 
adventure, as usual, in "The Sparking Light" 
(May 1962 issue). And I think you'll be interest- 
ed to hear that the General Electric ZJ235 light - 
activated switches, which were described in the 
story as developmental devices, are now in pro- 
duction and available through normal channels. 

J.E. K. isiT 
Press Relations 

General Electric Co. 

Automatic Diode Checker 

Several P. E. readers have written me that they 
have been having difficulty with my "Automatic 
Diode Checker" (June 1962 issue). It seems that, 
in some cases, both the "short" and "good" lamps 
(12 and 13) light when a shorted diode is being 
tested. The problem is caused by manufacturing 

Te 
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o 
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MODEL TR 278 5265 
with Turn, , Mrc. 254X 

The new TR-27B is designed to meet the increasing demand for better receiver 
selectivity. The TR-27B with 60 db of adjacent channel rejection allows you to 

read your mobile right down to "s' 3 with another station booming ín at 40 

db over "s" 9 just one channel away. This set provides a higher average modu- 
lation and greater range. Highest quality components and expert workman- 

ship provide lasting performance and dependability. Minimum R. F. output 3.5 
watts, 4 watts of Audio and 100% modulation capability insure superb per- 

formance for business or personal use. 

FOR MORE -DETAILED INFORMATION. 

AND SPECIFICATIONS, WRITE' TO 

11,5 

"For The Perfectionist!" 

Improved TR-27B Tram 
Citizen's Band Base Station 
New Low Distortion Keyed Compression 

Limiting Provides Higher Average Modulation ; ', 

Without Over Modulation 
Improved Adjacent Channel Rejection 

Improved Sensitivity 6' 

Crystal Spotting Switch 

Improved Series Gated Noise Limiter 
Dual Superheterodyne Receiver 

o Manual Tuning Of ALL 23 Channels 
8 Crystal Transmit and Receive Positions 
Peak Modulation Indicator 
External Socket for Quick Change of 
One Transmit Crystal 

External Speaker and Headphone Jack 

TR-70 MOBILE Citizen's Band Radio 
The TR.70 Citizen's Band Radiophone - Here's o mobile that will really get out. Copy your 
Potions from locations that you never thought possible. Extended range and fewer "dead spots" 

are now yours with the best mobile on the market. 

Be free from adjacent channel interference and hove four wotts of undistorted audio of your 

fingertips os well os 3.5 watts MINIMUM output. TRis mobile combines TRAM base station per- 

formance with mobile compactness. 

TR'AM. ELECTRONICS - 

.P., O, BOX 1.87, WINNISQUA.M, N. H, 
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ABOVE AVERAGE INCOME 

AVERAGE INCOME 

LOW INCOME 

+/g - 

TRp1NEDl 
- 

ke - - 
- SUCCEED -IN -MANY HIGH -PAYING - 

JOBS LIKE THESE... - - 

TV -Radio Sales,. Service and Repair 
Profitable Business of Your Own - 

Communications Technician- F.C.C. License' 

i 

Ni -Fi, Stereo &Sound Recording Specialist . 

TV -Radio Broadcasting Operator ° 

- - Technician in Computers & Missiles . ; 'R ° 

Electronics Field Engineer 
Specialist in Microwaves & Servomechaniüns 
Expert Trouble:Shooter 
All -Phase Master Technician 

NATIONALVOYSCHOOLS 
wONLDWiDL TeAIRRt4 SiMCr m05 

1000 SO. II6U140A ST, LOS ANGEIIS 31, (ALII., U.S. A. 

Write Dept. R2G-82 /i 
f 

r - 

j 

RESIDENT TRAINING RT LOS ANGELES 

° It you wish 10 take your tralmng In our 

Resident School at Los Angeles. the 
start NOW in bond'scapital. our 

Stud modern eap:. Labs. and 
withR latest 

Studios. Here youmbades latest 

ElectronicteMat. most 
complete) tacilp esal 

offered 
erene 

by 
mostschool. 

Expert Installed-Sweat. 
y irst utam' 

friendly mploys. Personal Serveat 
Help t, ingtchoome 

nearrl n oI_a Part fending sr 
hme lob while you learn. 

WRITE FOR SPECIAL RESIDENT 

SCHOOL CATALOG A LO INFORMATION 

N.T.S. HOME TRAINING is 

Classroom Developed 
Lab -Studio Planned 

° Shop -tested. 

D 

. Industry -Approved 
Specifical y Designed 

for Home Study' 

ACCREDITED MEMBER 
. thr only notionally 

recognized accrediting 
agency for p,,.o 
home study schools. 

6RpRCS IStE 
REON 

L. -f " TREEanBOOK 9 
d I 

ACTUAL_ °.e Name Age 

LESSON¡ C 
dy ress 

Zone State - 
NO OBLIGATION! - . 

I ET Check here H interested AMES n Resident Training at Los Angeles. 

1 VETERANS: Give date of discharge 
NO SALESMAN WILL CAII- ° 

.- 

!u 

START NOW! Break through the Earning Barrier that stops 
half -trained men. N.T.S. "All -Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains ycu for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 
A more rewarding job ... a secure 
future ... a richer, fuller life can 
be yours! As an N.T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

t 
° 

p19 BIG 'KITS 

sY 

YOURS TO KEEP 

N.T.S. Shop -Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost... and it is your key 
to the most fascinating, opportu- 
nity -filled industry today! 
YOU LEARN QUICKLY AND EASILY 

THE N.T.S. SHOP -TESTED WAY 
You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 

You build a Short Wave -Long Wave 
Superhet Receiver, plus a large - 

screen TV set from the ground up, 
with parts we send you ar no addi- 

You , work on 

actual job 

\ projects 

frD 

f«° 

'Free book 

-gives you ,all the feet '. - 

tional cost. You also get a Profes- 
sional Multitester for your practical 
job projects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Marry students pay for entire tuition - and earn much more - with 
spare time work they perform while 
training. You can do the some , , . 

we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

MAIL NATIONAL SCHOOLS (' 
I COUPON - WORLD-WIDE TFAl f9G SINCE 1905 / 

`. NOW E Mail Now To 1 ° 
° j 1 National Techme., Scnoois, Dept. R2G-82 t . 

for J 4000 S. °igueroa St., Los Angeles 37, Calif. II 

Plecse rush FREE Electronics- I 
TV -Rodio "Opport iníty" Book and Actual I, 

Lesscn. No Salesman will call. / 
1. 

i 
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why does Blonder Tongue 
offer two indoor boosters? 

Let's talk straight -from -the -shoulder about indoor 
boosters. Transistor boosters provide higher gain 
and are more rugged, but they have one problem - 
overload (windshield wiper effect, loss of sync, etc.). 
If you use a transistor booster in an area with one 
or more strong TV or FM signals - you may be 
buying too much booster! On the other hand, tubed 
boosters perform very well in these areas - and 
what's more, they cost less. 
That's why Blonder -Tongue has two new home in- 
door boosters - the transistor IT -4 Quadrabooster 
and the frame -grid tubed B-33 Amplicoupler. 
The B-33 costs less than the transistor IT -9, $19.95 
as against $33.00. In most cases, the extra cost of the 
IT -4 is more than justified by its remarkable per- 
formance and long life. However, if the B-33 can do 
the job, we don't want you to spend more than is 
necessary for the finest TV reception. 
Which one is best for you? Try one, or both. They 
can be hooked up in seconds at the set terminals. Try 
them on all channels. With either an IT -4 or a B-33, 
you'll end up with the best TV reception possible. 
BLONDER -TONGUE IT -4 TRANSISTOR QUADRABOOSTER 4 to 
8X increase of signal voltage for 1 set improves 
reception on up to 9 TV or FM sets long -life 
transistor stripless terminals exclusive neutral- 
izing circuit minimizes overload. List $33.00 
BLONDER -TONGUE B-33 FRAME GRID AMPLICOUPLER More 
than 2X increase of signal voltage for 1 set Im- 
proves reception on up to 3 TV sets Lowest price 
multi -set booster on the market. List $19.95 
Indoor or outdoor, VHF' or UHF', tubed or transistor 
Blonder -Tongue offers the world's most complete line 
of signal boosters. See your service dealer today! 

engineered end menur.ceurea by 

BLONDER TONGUE 
9 Ailing S'., Newerk, N. J. 

Canadian Div: Renco Television Assoc:, Ltd., Tor., On:. 
Export: Rocke Intl. Corp., N. Y. 16-CABLES: ARLAB 

Letter Tray 
(Continued from page 8) 

variations in the electrolytic capacitors used for 
Cl and C2. One way to solve it is to increase the 
values of resistors R4 and RS (try substituting a 

/ fr 

1-1-18 ohm resistor for each one). Or, with some 
capacitors, the trouble can be corrected by con- 
necting the top end of capacitor Ci to the junction 
of 1.1 and R5 instead of to the junction of R4 and 
R5 as shown in the schematic. 

KEITH SUEKEIl 
Manager, Product Planning 

Semiconductor Division 
Westinghouse Electric Corp. 

Youngwood, Pa. 

Full of Holes 
An interesting item in your "Tips and Tech- 

niques' column in May (1962) tells how George 
\Vlodarski punched spaced holes in the insulation 
of 300 -ohm line to reduce dielectric loss. 1s Mr. 
\Vlodarski pointed out, this procedure requires 
both time and patience-both of which are un- 
necessary since our company has been manufactur- 
ing perforated 300 -ohm line for many years. The 
perforations arc punched by a machine- built for 

this purpose. If some of your readers would like 
to purchase this low -loss line, we suggest that they 
visit their local parts distributor. 

AL GOLDSTEIN 
Vice President, Sales 

Jersey Speciality Co., Inc. 
Mountain View, N. J. 

"The Mood Lighter" 
I believe there is an error in 'The Mood 

Lighter" (June 1962 issue). On page 51, you 
correctly state that switch SI is opened to dim a 
lamp. On page 52, however, you say that SI is 
closed for dimming. 

ROBERT KRUKOwSE1 
Camden, N. J. 

As you say, Bob, the statement on page 51 is the 
correct one. Thanks for telling us about the mis- 
print. -o- 
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August, 1962 

CB SCORE CARD! 
O 4 

TRIPLE CONVERSION 

12 CHANNEL TRANSMITTING 

23 CHANNEL TUNABLE 

RECEIVE, DRIFT FREE 

4 CHANNEL FIXED RECEIVE, 

WITHOUT CRYSTALS 

BUILTIN S & RF METER 

BUILTIN RF GAIN CONTROL 

BUILTIN SQUELCH CONTROL 

ADJUSTABLE NOISE LIMITER ` 

FULLY MODULATED (100%) 

CRYSTAL SPOTTING 

MORE THAN 3 WATT 

OUTPUT (68% EFFICIENCY) 

MOBILE OR BASE 

NUVISTOR FRONT END V 
UNITIZED CHASSIS V 

BAND SPREAD 

CHROME CABINET V 
Unit for unit ... dollar fo dollar ... the Courier CB transceiver offers 

more features, better performance and greater reliability than any other 

unit. Strong statement? Of course it is! Is if true? Compare and check for 

yourself! If you want more details, write for our free brochure. 

//CC 

1T 

7I 

Courier list price is 1`189.50, slightly higher west of Rockies. 

.@11. electronics communications, inc. Dept E62, 325 no. macquesten pkwy, mt. vernon, n. y. 
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this "S" 
Meter 

G 
l 

4t 

/ 
rt. 

I I- 

Indicates your signal strength instantly 
ONLY $1388 NET 

Model 
540 

A SECO PLUS-the only transistorized "S" Meter 
on the market ... introduces no loading on AVC 
circuit! 
Ideal for CB, AM and FM tuners, ham, TV, and 
antenna orientation 
Illuminated "zero" to "30 db over 9" meter-also 
controls for zero set and sensitivity 
Completely self powered - operates on standard 
9 y battery 
Can be built right into your set or attached any- 
where with suction cup base 
Styled to make a handsome matching set with the 
Seco Signal Filter noise limiter and controllable 
squelch 

See your electronics distributor or use the 
coupon below to order your Seco Model 
540 "S" METER. 

SECO ELECTRONICS, INC. 
1223 S. Clover Drive, Minneapolis 20, Minn. 

Please send (Qty) "S" Meters postpaid 
check money order for $ (513.88 each) enclosed. 

PRINT 
NAME 

ADDRESS 

CITY STATE 

You 
5 VE 
MONEY: 

KEY 

RUSH US YOUR LIST 
OF HI -Fl COMPONENTS 
FOR A VERY SPECIAL 
GROUP QUOTATION 
WRITE FOR FREE AUDIO 
DISCOUNT CATALOG A-15 

New low prices on tape re- 
corders, amplifiers, tuners, 
loudspeakers, cartridges, etc. 

ELECTRONICS COMPANY 
120 LIBERTY STREET 
NEW YORK 6, N. Y. 

12 

POP'tronics 
Bookshelf 

FM MULTIPLEXING FOR STEREO 
by Leonard Feldman 

With approximately 17 million non -multi- 
plex FM receivers in the hands of the 
listening public, technicians and set owners 
alike will be interested in methods for con- 

version to stereo. 
This guide, written 
in a simple style, 
explains the princi- 
ples of FM stereo 
multiplexing, the 
theory and opera- 
tion of the circuits 
involved, and the 
alignment and 
servicing of these 

nem N_güw. circuits. The seven 
chapters cover: 
"Introduction to 
FM Stereo," "Anal- 
ysis of the Ap- 
proved Stereo 

Signal," "Converting to FM Stereo," "Mul- 
tiplex Decoder Circuits," "Servicing Multi- 
plex Circuits," "FM Stereo Test Equipment 
and Multiplex Circuit Alignment," and 
"Latest Multiplex Circuits." 
Published by Howard W. Sams & Co., Inc., 
1720 East 38th St., Indianapolis 6, Ind. 
160 pages. Soft cover. $2.50. 

FM Multiplexing 

e, 1a[aNAHDLp1DLAN 

,q nat N UIm. Alqüpn ....,I ..... 
.n+n...a.. 

*Ms -aim de. 

.1] W r -a 

aa 
RADAR POCKET BOOK, Second Edition 

by R.S.H. Boulding 

This is a revised and greatly enlarged ver- 
sion of the original edition, which was pub- 
lished in 1955. Small in size (the pages are 
7%" x 43/h"), the volume is organized for 
quick reference and should be valuable to 
engineer and technician alike. The subject 
of radar is broken down into 18 major 
chapters which, in turn, are divided into 
independent paragraphs having large sub- 
headings. The chapter on "Secondary Ra- 
dar" is completely new. Though the designs 
and equipment presented are largely Brit- 
ish, the material is thoroughly covered. 
Published by D. Van Nostrand Co., Inc., 
120 Alexander St., Princeton, N.J. 248 
pages. Hard cover. $4.50. 

(Continued on page 14) 
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IAFAYETTE;. 1 ,Americá's Citizens :snd1Had'arters.- 

-Dm/Idleádüarter_s: brafil TRANSISTOR PORTABLE 
Mew CITIZENS BAND 

W LKIE 
TA1Y'..M. 

Additional RF Stage - 
50% More Powerful For Greater 

Sensitivity And Distance 

HE -29B 

PORTABLE- 
' POCKET SIZE 

Only 
=6wax71/ax11/4 

NO LICENSES, 

TESTS OR 

AGE LIMITS.... 

3995 MONEY 
DOWN i 

SET OF 2-78.88 

Completely Wired-Ready to Operate Fully Transistorized - 
10 Transistors plus 1 Diode Uses Inexpensive Penlight Batteries 

No license, Tests or Age Limits Comes with Leather 
Carrying Case, Earphone, Antenna, Batteries and Crystals 
As simple and easy to use as the telephone-and twice as handy. 
Receives and transmits up to 2 miles under average conditions. 
Weighs only 18oz. and slips into your pocket. Push-totalk 
button operates built-in speaker as sensitive microphone. 

onteat/ LAFAYETTE HE -15B 
CITIZENS BAND TRANSCEIVER 

MADE IN 

U.S.A. 

Only 
Superheterodyne receiv- 5950 er now with 8 crystal 

No Money Down controlled transmitting 
positions. 

Effective Full -wave variable noise limiter 
Front panel RF jack 
Ceramic temperature free microphone 
Improved selectivity and power output 
Complete with Transmitting crystal for channel 9 

LAFAYETTE HE -20C C B TRANSCEIVER 

NOW ! APPROVED FOR USE IN CANADA 
Canadian Dept. of Transport Type Approval No. 16931029 

MADE IN U.S.A. 

Now With 8 Crystal Controlled 
Transmit Positions and 8 Crystal 
Controlled Receive Positions 

14 Tube performance 
Tuneble over all 23 channels 
Adjustable Squelch 
Effective series gate noise limiter 
Built-in power supply for 110V AC or 12V DC. 
Complete with matched Crystals for channel 9 

ctTAFAYE T`7r3E3 - R -A.. I3 I O 
SEND FOF: LAFAYETTE'S , 

-NEW SUMMER CATALOG -` 

-~ -u a iaa a w m L 
LAFAYETTE RADIO, DEPT. I H - 2 

P.O. BOX 10 SYOSSET, L. I., N. Y. 

O Send Free Summer Catalog 
Supplement featuring the 
full line of Lafayette 
C. B. Equipment. 

$ Enclosed for Stock No. 

LAFAYETTE LOCATIONS 

Name 

Address 

City Zone State 
x.OMxs~IMNJ 

August, 1962 

SYOSSET, L. I., N.Y. 
111 Jericho Turnpike 

JAMAICA, N. Y. 
165-08 Liberty Ave. 

NEW YORK, N. Y. 
100 - 6th Ave. 
BRONX, N. Y. 

542 E. Fordham Rd. 
BOSTON, MASS. 
110 Federal St. 
NEWARK, N. J. 
24 Central Ave. 

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

PARAMUS, N. J. 
182 Route 17 

LAFAYETTE 
ALL -IN -ONE 

CITIZENS BAND 
MOBILE ANTENNA 

The Scoop Buy for 
Citizens Band Mobiles 

6.95 
H E-800WX 

Chrome Swivel Base Stain- 
less Steel Spring 1021/2" Stain- 
less Steel Whip for Optimum 11 - 
Meter Performance 

Chrome swivel ball mount base de- 
signed for mounting on any surface. 
Stainless steel spring holds rod in 
property adjusted position. 

13 



Bookshelf 
(Continued from page 12) 

ELECTRONICS MADE EASY 
by Lothar Stern 

Revised to include the latest information in 
the field, Electronics Made Easy is written 
in a style simple 
enough for the lay- Mwr1, 11N> .cvIsus zontom 
man to grasp. The 
detailed chapters 
explain electronics 
fundamentals with- 
out the use of com- 
plicated mathe- 
matical formulas. 
and show you how 
to build over 25 
pieces of electronic 
equipment - rang- 
ing from a simple 
crystal set to a 
complex, 5 -tube 
broadcast receiver. 
The original chapter on high fidelity has 
been enlarged and provides a comprehen- 
sive discussion of the reproduction of sound 
and the workings of hi-fi components. An 

ELECTRONICS 
ri....7 °MADE -4,715- 

EASY 'I /, a. . 
,R 

.--r 

yº . . ( 

- 1 
9C LOT918 
- - STf9N 

OV{F 150.000 cOPI 

appendix includes information on resistor, 
capacitor, and transformer color codes, as 
well as a convenient glossary. 
Published by Hawthorn Books, Inc., 70 
Fifth Ave., New York 11, N.Y. Soft cover. 
224 pages. $4.95. 

New Literature 
"Practical Radio Mathematics," a 32 -page 
booklet which reviews simple arithmetical 
and algebraic operations and relates them 
to practical radio problems, is now avail- 
able from Supreme Publications, 1760 Bal- 
sam Rd., Highland Park, Ill., for 25 cents. 

Home constructors and building contrac- 
tors, as well as hi-fi fans, will be interested 
in Allied Radio's 16 -page booklet entitled 
"Built -In Stereo Hi -Fi Music System." It 
provides instructions for the installation 
and wiring of amplifiers, tuners, tape decks, 
record changers, TV chassis, speakers, etc. 
Customizing tips, an explanation of multi- 
plex FM broadcasting, and a question - 
answer section on the most common music 
wall problems are also included. Send 10 
cents to Allied Radio Corp., 100 N. Western 
Ave., Chicago 80, Ill., with your request for 
a copy. -rp 

The ALL NEW "TUNABLE 
+ri;; ytn-,nn 
Pñ`'Tññ 

75 

OldwaM111 
MODEL CD -7 

Ots. ,, á:.H CITIZEN'S BAND TRANSCEIVER 

SPECIFICATIONS 
RECEIVER: Tuned R. F. amplifier-Two (2) 
1. F. amplifiers-"noise-immune' squelch- 
Automatic noise limiter -5 position crystal 
controlled and 23 channel tunable coverage- 
Sensitivity: Va microvolt for 6 DB signal to 
noise ratio. 
TRANSMITTER: 5 watts input -5 channel 
positions crystal controlled-High level AM 
modulation-Push-to-talk microphone for 
transmit. 
CURRENT CONSUMPTION: 
5.5 amps at 6 volts DC input 
2.6 amps at 12 volts DC input 
35 watts at 115 VAC input 
MODEL CD -7/6-6 volt DC & 115 VAC 
MODEL CD -7/12-12 volt DC & 115 VAC 
Either style supplied with cords for AC and 
DC operation. 
SIZE: 9' wide x 10' deep x 4%' high. 
SHIP. WT.: 15 lbs. 
PRICE: 

Complete with crystals for I 

$18950 
cmhicranophnel, 2none powwierthcoiled cores, 

cordand 

and hanger. 

Illuminated dial scale. Vernier tuning with 4:1 ratio. 
Dual function "S" meter is calibrated in "S" units to 9 with 

plus 20 and 40 DB graduations. A 50 microvolt signal at 
antenna terminal will register S9 on the meter. In transmit, 
the meter indicates relative power output. 

Front panel function switch features instant choice of 
crystal controlled receive, tunable receive and crystal "spot" 
position. The "spot" position permits locating on the dial, 
the transmit crystal frequencies installed within the Citi-fone. 

A new high in transmitting efficiency is obtained by 
optimum R. F. drive, circuit design in the power amplifier 
and a HI -Q tank coil. Resonance of the circuit is adjustable 
and is tuned to the antenna by observing the panel meter. 

The off/on switch, volume control and squelch are com- 
bined in dual controls. The squelch is of the steep operating 
"noise -immune" type designed to open on a .1 microvolt 
signal change at threshold setting. 

Jack connector for optional headphone or remote speaker 
reception. 

- MULTI- PRODUCTS COMPANY . 

31470 'COOLIDGE HWY.,' OAK PARK '37, MICHIGAN 
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GET YOUR: First Cluss. Commercial 
F. C. C. ÜCÍNSE"; IN 112 WEEKS! 

is the course proven? 
A high percentage of our fulltime resident students 
get their 1st class licenses within 12 weeks from the 
time they start the course. Intensive FCC license 
training is our specialty - not just a sideline. 

Is the course complete? 
The Grantham course covers all the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. 

Is the course "padded"? 
The streamlined Grantham course is designed spe- 
cifically to prepare you to pass certain FCC exam- 
inations. All of the instruction is presented with the 
FCC examinations in mind. If your main objective 
is an FCC license and a thorough understanding of 
basic electronics. you want a course that is right to 
the point - not a course which is "padded" to extend 
the length of time you're in school. The study of 
higher mathematics or receiver repair work is fine if 
your plans for the future include them, but they are 
not necessary to obtain an FCC license. 

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

.. k,,g ¡ : w 
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Is the school accredited? 
Accreditation by the National Home Study Council 
is your assurance of quality and high standards. 
Grantham is accredited. 

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

THE GRANTHAM FCC License Course in Com- 
munications Electronics is available by COR- 
RESPONDENCE or in RESIDENT classes. 

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

GrbntliÁm Schools 
1505 N. Western Ave. 408 Marion Street 3123 Gillhae, Road 821.19th Street, N.W. 
Los Angeles 27, Calif. Seattle 4, Wash. Kansas City 9, Mo. Washington 6, 0.C. 

(Phone: H0 7-7727) " (Phone: MA 2-7227) (Phone: lE 1-6320- (Phone: ST 33614) 

1 

FIRST CLASS F.C.C. LICENSE IN 12 WEEKS 
Grantham resident schools are located in four major cities - classes in 

F.C.C. license preparation are offered at all locations. New day classes begin 
every three months, and new evening classes begin four times a year. 

MAIL COUPON NOW -NO SALESMAN WILL CALL,-.' 

Accredited by the.Notionol Home)tudy Council 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

NATIONAL HEADOUARTERS OFFICE 
1505 N. Western Ave., Hollywood 27, Calif. 

Gentlemen, 

Please send me your free booklet telling how l can get my corn. 
menial F.C.C. license quickly. I understand there is no obligation 
and no salesman will soil. 

Name Age 

Address 

City State 

I am interested in: 

Home Study, (] Resident Classes 23M 

August, 1962 15 



MARK 
Static Sheath* 
Eliminates Precipitation Static =ic 

Improves Signal -to -Noise Ratio 
Affords up to 20 db Operating Gain 
Increases Receiver Sensitivity 
Extends Intelligible Coverage 
Easiest to Instal/ 

NÓRE.ASE 
COVERAGE. 

on Citizens Band 

MARK II SUPER BEACON 
FIXED STATION ANTENNA 
with exclusive Static Sheath * 

Design advantages of the new MARK 
II now make it possible to step up the 
efficiency of your CB operation, and 
maintain clearer communication over 
greater distances. 19 feet overall, the 
omnidirectional MARK II makes fullest 
use of the 20 -foot legal length limit. 
Requires no radials or skirts. Provides 
1 db gain over ground plane antennas. 

Employs a full half -wave radiator volt- 
age fed through a special launcher - 
matcher cable section for excellent im- 
pedance match over the entire 11 -meter 
citizens band. Low angle radiation in- 
sures utmost efficiency and maximum 
contact with mobile units. 
Improved mechanical features and ext ra- 
rugged base support pipe add to its 
reliability. Simplified clamp mounting 
makes installation easy. 

' 41";1* 
1 Precipitation Static is caused by charged 

particles in the air impinging in a con- 
tinuous stream on metal antenna radi- 
ltor surfaces The patented Mark 

I Static Sheath* is a tough, durable, 
dielectric plastic covering that elimi- 

I nates this static interference. 

Write for Catalog HW19-PE 

MARK HELIWHIP° 
Another Fine Product Line by 

B & K MANUFACTURING 
Division of DYNASCAN CORPORATION 
Dept. PE -8, 1801 W. Belle Plaine, Chicago 13, Illinois 

A quick look at new products 
in the stereo/hi-fi field* 

Aversatile hi-fi/stereo music center for the 
home, Harman-Kardon's new 30 -watt 

AM/FM-stereo receiver combines a sensi- 
tive FM -stereo tuner, an AM tuner, a stereo 
amplifier, and a master control center on a 
single chassis. Dubbed the "Stereo Recital 
II" (TA3000X), it offers professional per- 
formance at a moderate price. Among its 
many features: a wide -band Foster -Seeley 
discriminator, a gated -beam discriminator, 
blend and balance controls. Inputs are pro- 
vided for tape head as well as magnetic, 
crystal, or ceramic phono cartridges, and 
there is also an "auxiliary" input for con- 
necting other equipment. In all, the TA - 
3000X contains 17 tubes and 8 diodes; adapt- 
able to any setting, it can be placed on a 
shelf or table or mounted in a wall or a 
cabinet. The unit itself sells for $239.95, 
and an optional walnut enclosure lists at 
$29.95. ... From Heath comes a three-way 
speaker system in kit form that's only 5" 
deep. Housed in a tube -tuned bass -reflex 
cabinet, the AS -22 is built around a 10" 
woofer of special inverted design, plus a 6" 
mid -range and a 3i/" tweeter. As for mount- 
ing, you can stand it on the floor, set it 
vertically or horizontally on a table or book- 
shelf, or even hang it, picture -fashion, on 
the wall. Two models are available: the 
AS -22U (unfinished) lists for $49.95, while 
the AS -22W (walnut) sells for $54.95. Both 
prices are f.o.b. Benton Harbor, Mich. . . . 

I 

Paco Model MX100 multiplex adapter 

If you already own an FM tuner, you'll be 
interested in t'aco's new MX100 FM -stereo 
(multiplex) adapter. Supplied in either kit 
or factory -wired form, the MX100 produces 

"Write to the man-ufacturers listed at the end of 
this column for more data Olt products mentioned 
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SEND FOR IT NOW! 

WORLD'S LARGEST ELECTRONICS CATALOG 

BIGGEST SELECTION BIGGEST SAVINGS! 

satisfaction guaranteed or your money .hack 

NO MONEY DOWN: OVER 50% MORE BUYING POWER 

SEE 
OTHER 
SIDE 

WITH YOUR ALLIED CREDIT FUND PLAN 

For your FREE 1963 ALLIED 
Catalog, fill-in card, detach 
and mail. (Please give sec- 
ond card to an interested 
friend.) 

SEND 
CARD 
TODAY 
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WORLD'S LARGEST BIGGEST SELECTION BIGGEST SAVINGS! 

1963 Knight-Kits'l Stereo Hi -Fi 
Over 100 great do-it- 
yourself kits: Hi -Fi, 
Hobby, Intercom, 
Amateur, Citizens 
Band, Instrument- 
savings up to 50%. 

Tape Recorders 
Complete recorders, 
tape decks, recording 
and pre-recorded tapes 
at big savings. 

Complete selection of 
components and sys- 
tems; latest alltran- 
sistor equipment and 
Stereo Multiplex FM. 

Citizens Band Radios 
Latest 2 -way radio-no 
exam required-a 
complete selection of 
top -value CB equip- 
ment, including Walkie - 
Talkies. 

Transistor, FM -AM Radios Phonographs & Records 
Best buys in all types 
of compact transistor 
radios, including qual- 
ity FM -AM portables. 

Test Equipment -- Save on every type of 
instrument for home or 
professional use-all 
leading makes avail- ` able. 

iv iv. 

0013., 
ooppe 

I 

Big values in phono 
graphs; latest stereo 
portables; fa moos - 

brand records at amaz- 
ing discounts. 

Ham Station Equipment 
Largest selection of re- 
ceivers, transmitters, 
antennas-everything 
in Ham station gear. 

PA Systems & Intercoms Power Tools, Soldering Guns, Hardware 
TV Tubes, Antennas; Parts, Tubes, Transistors, Books 

satisfaction guaranteed or your money back 
NO MONEY DOWN:Over 50% More Buying Power with Your Allied Credit Fund Plan 

mail f REE forMRD 
TODAY IL 

Ayour 1963 Allied Catalog 
'AND GIVE, THIS CARD TO A FRIEND 



Browning Says... 
rré 

e 

23/5 -NINE TRANSMITTER. 

R -2100-A RECEIERo-° ° 1 

Unless you are already using Browning CB equipment, your 
coverage can be improved. All you need is the R -2700-A 
Receiver and 23/S -NINE Transmitter as your base station . . . 

Let us prove it to you! 

Send today for new Browning 24 -page 
color catalog. Write Dept. p 

brownin 
J Browning Laboratories, Inc., 

100 Union Avenue 
Laconia, New Hampshire 

AS LOW AS $15 PER MONTH AFTER SMALL DOWN PAYMENT 
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The Training You Need at a ROCK -BOTTOM PRICE! Showcase 
FIX ANY TV or RADIO 

EVER MADE 
EASIER . . . FASTER . . . 

.a 

t 

ALMOST 

1500 

PAGES 

BETTER 

No complicated theory or 
mathematics! These famous 
books get right down to 
brass tacks-teach you to 
handle all types of AM. F\I 
and TV service .lobs by ap- 
proved professional meth- 
ods' Almost 1500 pages and 
over 800 clear illustrations 
explain every troubleshoot- 
ing and repair operation as 
clearly as A -B -C. You get 
practical training that lets 
you do the best work in the shortest possible time. 

1. PRACTICAL TELEVISION SERVICING 
The cream of modern service methods fully and clearly 
explained. Written by an expert, who has actually done the 
work himself. it saves you loads of time. For experienced 
men. it outlines 'quick guide" procedures and short cuts. 
For beginners. it's a comprehensive, down-to-earth training 
course in every phase of the work. 448 pages and over :i25 
illustrations bring you full, easily understood details on 
servicing tuners. video IF and detector sections, video 
amplifiers, synchronizing and sweep circuits. picture tubes. 
sound. power supplies, antennas. ,wing. component re- 
placements and all the rest. A whole chapter on color TV 
brings you up-to-date on this important field. frier 87.95. 

2. RADIO TROUBLESHOOTER'S HANDBOOK 
Don't Throw Old Radios Away! Just look up the make and 
model you ,rant to lix. Four times out of live. this giant, I pound, 7 -14 -page Ghirardi Handbook tells ,what is caus- 
ing the trouble --shows how to lix it. Cuts service time in 
half. Eliminates useless testing. Even beginners can easily 
fix old sets which might otherwise be thrown away. Gives 
trouble symptoms and their remedies for over 4.800 speeilic 
models of old home, auto radios and record changers made 
between 1925 and 1042 . Atwater Kent, Belmont, Bosch, 
Brunswick. Clarion, Crosley. Emerson, Facia. G -E, Ma- 
jestic. Motorola, Philco, Pilot, RCA, Silvertone, Sparton. 
Strontberg and ,lows more. Has hundreds of pages of old 
tube and component data, service short cuts, etc. Prier 

10.00. 

ri am ma 10 DAY FREE TRIAL! 
Dept. PE -82 2623900 
HOLT, RINEHART and WINSTON, Inc. 
P.O. Box 2334, Grand Central Station 
New York 17, N. Y. 
Send books checked below for 10 -day FREE Examina- 
tion. In 10 days, I will either remit price indicated 
I plus postage) or return books postpaid and owe you 
nothing. 

PRACTICAL TELEVISION SERVICING. (Price $7.95) 
=709659 

RADIO TROUBLESHOOTER'S HANDBOOK. (Price 
$101 =708297 

SAVE! Send cash with order and we pay postage. Same 
return privilege with money promptly refunded. 

Name 
Address 
City, Zone, State 
Outside the U.S.A.-$8.45 for PRACTICAL TELEVISION 
SERVICING, $10.50 for RADIO TROUBLESHOOTER'S 
HANDBOOK. Cash only. 

(Above offer expires March 30. 1963.) 
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(Continued from page 16 ) 

less than 1% total harmonic distortion, and 
boasts a frequency response within 1 db 
from 15 to 15,000 cycles. A front -panel - 
mounted dimension control provides for 
ready adjustment of stereo separation, and 
a switch selects the proper high -impedance 
cathode -follower input for either wide -band 
or narrow -hand tuners. Prices: $49.95 in kit 
form; $69.95, fully assembled ... A custom 
stereo amplifier by Ultra Electronics, the 
"Stereo 50-50" is a hand-crafted unit with 
specifications to make it the envy of almost 
any other unit on the market. Power output 
is a flat 50 watts per channel, and hum and 
noise are a whopping 90 db or more below 
this figure. As for the sound, harmonic dis- 
tortion is approximately 0.1% at full power 
output, and interrnodulation distortion-one 
of the "bugs" of any quality amplifier- 

e }' ' 

Ultra Electronics "Stereo 50-50" 

measures a low 0.64%, again at the 50 -watt 
figure. Equipped with world-renowned Par- 
tridge output transformers and Mullard's 
EL34/6CA7 output tubes, the "Stereo 50/50" 
has no controls and must be used with a 
stereo preamplifier capable of matching 
its exacting specifications. Price, $349.00. 
. . . From Utah comes a bookshelf speaker 
system that's thinner than most rows of 
books and fits, both size -wise and style -wise, 
into practically any living room. Basically a 
bass -reflex type cabinet with a tuned port, 
the system contains an 8" woofer and a 31/." 
tweeter, complete with an electrical cross- 
over network. Dubbed the "Sorcerer," the 
unit handles up to 12 watts and is available 
in either walnut veneer (Model SH-4W, 
priced at $49.95) or unfinished hardwood 
veneer (Model SH-4U, priced at $46.95). 

Ilulonan-Kardon Inc., 520 Main St., Westbury. N.Y. 
Heath Co.. Benton Harbor. Mich. 
Paco Electronic; Co., Inc., 70-31 84th St., Glendale 

27. L.I.. N.Y. 
Ultra Electronics Inc., 235 E. 60th St., New York 

22..V. Y. 
Utah. Electronics Corp., 1124 E. Franklin St., 

Huntington, Ind. 
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the Same School ihaf Orjglñatod The RTS BUSINESS PLANr_ 

P 

NOW A SPECIAL COMPACTCOURSE 
COVERING ALL THREE PHASES OF 

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 SUEJECTS: 

Thyratron Tubes Semiconductors 
Electronic Symbols and Drawings 
Voltage -Regulators EI}ctuonic- 
Timers Control Systems e X -Rays 

Photoelectric: Devices Dielectric 
' Heating Geiger Counters Pulse 

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

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

60 EXAMINAIIIONS 

UNLIMITED CONSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE .. 

RTS' Membership in 

The Aasoclat on of 
Nome Study Schools 
is your assurance of 
Reliability, lutiegrity and 

Quality of Training. 

RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANGELES 59, CALIFORNIA 

L ole 

Esc. 1922 

i e 

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 offer 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'll 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! 

055 ' - 

\t1UEt\E0. \ES 
*tG 

tg 

Rush 
Coupon 

NO 
SALESMAN 

WILL 
CALL! 

August, 1952 

4,\ 

*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 I LOSE OUT - FIND OUT! 
RTS ELECTRONICS DIVISION,DepI.IPEt2 

015 E. ROSECRANS AVENUE LOS ANGELES Sd, CALIFORNIA 

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

Nome Age 

Address 

City Zone - State 

ENROLL ME NOW SEND MORE FACTS 
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Superior's New Model 820 

TUBE TESTER 
TESTS ALL MODERN TUBES 

kr>., \j,. I J °o o® b 

INCLUDING THE NEW 

NOVARS 
NUVISTORS 
10 PINS 
12 PIN 

SPECIFICATIONS COMPACTRONS 
Employs new improved emission circuit. 
Tests over 850 tube types. 
Tests 024 and other gas filled tubes. 
Employs new 4" meter with sealed air -damping 
chamber resulting in accurate vibrationless readings. 
Use of 26 sockets permits testing all popular tube types. 
Dual Scale meter permits testing of low current tubes. 
7 and 9 pin straighteners mounted on panel. 
All sections of multi -element tubes tested simultaneously. 
Ultra -sensitive leakage test circuit will indicate 
leakage up to 5 megohms. 

¢ II Model 020 tomes complete with tube charts and instructions; 
$ `850 

housed in handsome, portable, SaddleStitched Teton case. Only J 
SNIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. O. D. 

Try It for IS days before you 
buy. st completely saetsned 
then send $5.00 and par 
balance at rate of $5.00 per 
month until total price of 
538.50 (plus postage) to paid - No Interest or Finance 
Charges Added! If not eom- 
01,0.1y rattans. return to 
us, no esptan0tton necessary. 

MOSS ELECTRONIC. INC. 
DEPT.1a.939. 3045 Tenth Ave.. New York 35, N.V. 
Please rush Model 020. If satisfactory, I will pay 
on terms specified. Otherwise I will return tester. 

Name 

Address 

City Zone-State 
All prices net. F.O.H., N.V.C. 

NEED A 110 V. 
A.C. OUTLET? 

IN CAR, BOAT, TRUCK, 
YOU HAVE IT, WITH A 

POWER 
"WilLICONVERTER 

Actually gives you 110 volt, 60 cycle A.C. from your 6 or 
12 volt D.C. battery! Plug converter into cigarette lighter, 
and operate lights, electric shavers, record players, elec- 
tric tools, portable TV, radios, testing equipment, etc. 

Models from 15 to 300 $1295 
watts, priced as low as LIST 

gO Sée ,Your. Electronic Parts Dealer or 1o66ér, or Write:']'+ 

C_.OMPANY-0: 
1057 RAYMOND AVENUE'' W ST. PAUL 8, MINNESOTA 

In,Canada. ATLAS RADIO CORP. LTD. - Toronto, Orit. 
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Tips 
Wis.-. and 
Techniques 

HEATED WIRE 

MAKES TIGHTER COILS 

You can do a more 
satisfactory job of 
turning out a hand - 
wound relay, transfor- 
mer, or choke coil if 
you heat the wire first. 
After the wire coals on 
the form, it will be 
much tighter than could 
be managed by hand 
tension alone, and the 
coil will remain firm 
even at higher -than - 
normal temperatures. 
Clamp your supply 
spool above a heating 
element as shown so 
that the wire can be 
kept hot as you wind. 

-W. C. Wilhite 

HANDY ''TAB" GADGET 

MEASURES BATTERY DRAIN 

If you often have occasion to measure cur- 
rent drain in battery -operated circuits, 
you'll find it worthwhile to make yourself 
one of these little gadgets. Just take 

two 1,1" x 11 
strips of thin 
brass and form 
a "tab" in each 
one by making 
a 90° bend %" 
from the end. 
Now glue the 
strips togeth- 
er, back to 
back. with a 

strip of insulating cardboard between them. 
Keep this "sandwich" clamped in a vise 
long enough for the glue to dry, and you're 
finished. To use the device, insert it be- 
tween the negative end of the battery and 
the battery contact (the protruding posi- 
tive end of the battery makes for too tight 
a fit). Then connect a milliamm-"ter across 

(Continued on page 26) 
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how will your success in electronics 

compare with this man's? 

Will you have a rewarding career, like Robert T. Blanks? 
or will you never get beyond a routine job? It's up to you. 

LET'S LOOK AT THE FACTS. 
There's something wonderful 
about knowing how a circuit 
works or what a filter capacitor 
does. If you've ever fixed a TV 
set, built a radio or used a volt- 
meter, you've tasted the thrills 
of electronics. 
This excitement may have led you to a 
job in electronics. But the glamour fades 
if you are stuck in the same job year 
after year. You'll be bored with routine 
and unhappy about prospects for future 
earnings. You'll discover, as have many 
men, that simply working in electronics 
does not assure a good future. 
If electronics is the "field of opportun- 
ity," how is this possible? No question 
about it, electronics offers many oppor- 
tunities, but only to qualified men. In any 
career field, it is how much you know 
that counts. This is particularly true in 
the fast moving field of electronics. The 
man without thorough technical educa- 
tion doesn't advance. Even men with 
intensive military technical training find 
their careers can be limited in civilian 
electronics. 
ADVANCED TECHNICAL KNOWL- 
EDGE IS THE KEY to success in 
electronics. If you have a practical 
knowledge of current engineering devel- 
opments, if you understand "why" as 
well as "how," you have what employers 
want and pay for. With such qualifica- 
tions, you can expect to move ahead. 
CREI OFFERS YOU, for study at home, 
a complete program in electronic engi- 
neering technology designed to prepare 
you for a rewarding, well -paying career 
in electronics. CREI equips you with a 
practical working knowledge of ad- 
vanced and up-to-date electronic devel- 
opments that will put you on the level 
of specialization where men are most in 
demand. 
CREI MEN LIKE ROBERT T. BLANKS 
hold positions as associate engineers, en- 
gineering aides, field engineers, project 
engineers and technical representatives. 
WHEN YOU ENROLL IN A CREI 
HOME STUDY PROGRAM, you study 
courses to which a number of today's 
leading engineers and scientists have 
made substantial contributions. You 
are guided and assisted by CREI's staff 
of experienced instructors. You study 
texts that are specifically prepared for 
home study use. 

August, 1962 

Through CREI, you have a choice of 
programs covering every field of elec- 
tronics: 

RADAR COMPUTERS SERVOMECH- 
ANISMS INSTRUMENTATION 
AERONAUTICAL AND NAVIGA- 
TIONAL COMMUNICATIONS 
TELEVISION AUTOMATION AND 
INDUSTRIAL ENGINEERING TECH- 
NOLOGY NUCLEAR ENGINEERING 
TECHNOLOGY 

Programs are available for men, such as 
engineers, who already have extensive 
technical knowledge, as well as for men 
with limited technical training or 
experience. 

THE HIGH CALIBRE OF A CREI HOME 
STUDY EDUCATION is attested to by 
America's biggest corporations, where 
CREI students and alumni attain 
positions ranging from engineering 
technicians to engineers to top officials. 
Such companies are National Broad- 
casting Company, Pan American Air- 
ways, Federal Electric Corporation, The 
Martin Company, Northwest Tele- 
phone Company, Mackay Radio, Florida 
Power and Light and many others. They 
not only recognize CREI Home Study 
educational qualifications but often pay 
all or part of CREI tuition for their 
employees. 

L 

A CREI Home Study Program helped 
Robert T. Blanks become an Electronics 
Engineer. Blanks is employed by the 
Research and Study Division, Vitro 
Laboratories, Silver Spring, Md. Division 
of Vitro Corporation of America. 

CREI HOME STUDY PROGRAMS are 
the product of 35 years of experience. 
Each program has been developed with 
the acme painstaking skill and care that 
CREI put into its electronics courses 
for the Army Signal Corps, its special 
radio technician courses for the Navy, 
and its group training programs for lead- 
ing aviation and electronics companies. 
For those who can attend classes in per- 
son, CREI maintains a Residence School 
in Washington, D. C. 

YOU CAN QUALIFY for a CREI Pro- 
gram, if you have some knowledge of 
radio or electronics and are a high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58 -page book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Use coupon below, or write to: 
The Capitol Radio Engineering Insti- 
tute, Dept. 1208-K, 3224 Sixteenth St., 
N. W., Washington 10, D. C. 

New edition just off the press-' 
Mail coupon today for FREE 58 -page boo*', 

0©©0 1 

f 
THE CAPITOL RADIO ENGINEERING INSTITUTE Founded 1927 LP'-f`::'s. 
Dept. 1208-K, 3224 Sixteenth St., N.W., Washington 10, D. C. 

Please send me details of CREI Home Study Programs and Free 
Book, "Your Future in Electronics and Nuclear Engineering Technology. 
My qualifications are noted to obtain immediate service. 
CHECK Electronic Engineering Technology Nuclear Engineering Technology 
FIELD OF Servo and Computer Engineering Automation and Industrial Elec- 
GREATEST Technology tronic Engineering Technology 
INTEREST:. Aero and Navigational Engineering Technology 

Name Age 

Address_ 

City .-..._ Zone State 

Employed by _ -.---_--. 
Type of present work 

Education: Years High School _ Other - 
Electronics Experience 

Check: Home Study Residence School G.I. Bill #22J 
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Cheek these new features. 

Transistor Power Supply 

New Dynamic 
Microphone 

NEW FREQUENCY SYNTHESIZER 
With International's new crystal controlled' 
frequency synthesizer you can switch 
instantly to any one of the 23 CB channels. 
Each channel uses the same crystal for 
transmitting and receiving. A 24th position 
is provided as a spare. Illuminated dial. 
Self contained power supply. Unit matches 
Model 100 and Model 50 Executives. Meets 
FCC requirements for frequency tolerance 
and spurious radiation. 
Complete with interconnecting cables 
and instructions $159.50 

NEW MODEL 100 A 
EXECUTIVE TRANSCEIVER 
Now International brings you an ad- 
vanced design Executive transceiver, for 
more reliable mobile operation, featuring 
a transistor power supply, new perforated 
metal cabinet, and equipped with a new 
rugged dynamic microphone. This is the 
latest in the famous line of International 
Executive transceivers. The first com- 
mercially available CB unit to make use 
of a high frequency crystal filter to 
achieve and permanently guarantee re- 
ceiver selectivity for the life of the equip- 
ment. Twelve crystal controlled channels. 
Two crystal controlled receive positions. 
Dual conversion superheterodyne receiver 
tuning all 23 channels. Built-in calibra- 
tion circuit. Transistor power supply 
operates from 6/12 vdc or 115 vac. Push - 
to -talk operation. Certified 
tolerance -±- 

Model 100 A, complete with 1 

transmit crystal, 1 receive crys- 
tal, and microphone.... $199.50 

for Outstanding Performance 

Citizens Band licensés with: - Iriternatiónal equipped stations 
know the unquestioned superiority and advantages of Executive 
transceivers and their system engineered' accessories. 

Always say you saw it in-POPULAR ELECTRONICS 



EXTERNAL SPEAKER S/METER 
The perfect companion for the International 
Executive Model 100. Utilizes a high 
impedance vacuum tube volt meter circuit. 
Connects to socket on rear of transceiver. 
S/meter reads in three ranges Brown 
cabinet, brown and silver panel matches 
Model 100 Executive. Dimensions: 51/2" H. 
x8'/2" W.x7"D. 
Complete with interconnecting cable....$49.50 

EXECUTIVE SPEECH 
CLIPPER/FILTER AMPLIFIER 
A microphone amplifier designed to in- 
crease average modulation ... limits modu- 
lation peaks . filters audio frequencies 
above 2500 cycles. Permits arms - length 
microphone operation. Power require- 
ments: 12 vac or 12 vdc. 
Complete with interconnecting cable....$36.50 

12.6 VAC, 2 AMPERE POWER UNIT 
Base station power unit for Speech 
Clipper/Amplifier. Operates from 115 vac. 
Provides 12.6 vac at 2 amperes. 
Complete with mounting chassis, 
power cord, fuse, switch $12.50 

NEW ILLUMINATED 
DIAL ASSEMBLY 
A new 12 -position dial, designed and 
engineered by International as an accessory 
for the Model 100 Executive transceiver. 
Illuminated numerals assist in selecting 
any one of 12 crystal controlled transmit 

channels. Simple to install. 
Dial assembly may also be 
used with any 12 -position, 30 
degree switch. 
Complete with 
instructions 511.25 

r 

TRANSMIT ^ 
SEittICTOR U.. 

MICR9PHONf .. 

...,SELEG7' INTERNATIONAL! 

See International Executive 
trúusceivers and accessories 
today-` at your ' authorized 
International dealer. 

18 NORTH LEE OKLAHOMA CITY, OKLA. 
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CLASSROOM TRAINING COURSES IN 
LOS ANGELES AND NEW YORK CITY 

0 4 

START --YOUR CAREER. 
IN ELECTRONICS NOW 
AT' -RCA INSTITUTES...: 
Choose from' this list 

Course Qualifications Length of 
Course 

A 
Electronics 
Technology (T-3) 

High School Grad, with 
Algebra, Geometry, 
Physics or Science 

Day 21/a yrs. 
(N.Y., L.A.) 

Eve. 6a/a yrs. (N.Y.) 

B 
Industrial and 
Communications 
Electronics (V-7) 

2 yes, High School 
with Algebra, Physics 
or Science 

Day 11 yrs. 
(N.Y., L.A.) 

Eve. 41 yrs. (N.Y.) 
Eve. 3 yrs. (L.A.) 

C 
Electronics and 
Television 
Receivers (Va) 

2 yrs. High School 
with Algebra, Physics 
or Science 

Day 9 mos. 
(N.Y., L.A.) 

Eve. 25/a yrs. (N.Y.) 
Eve. 11/2 yrs. (LA.) 

D 
Radio Telegraph 
Operating (V -S) 

2 yrs. High School 
with Algebra, Physics 
or Science 

Day 9 mos. (N.Y.) 
Eve. 21/4 yrs. (N.Y.) 

E 
Electronic 
Drafting (V.11, V.12) 

2 yrs, High School 
with Algebra, Physics 
or Science 

Eve. 
Basic: 1 yr. (N.Y.) 
Advanced: 2 yrs. 

(N.Y.) 
Automation 
Electronics (V-14) 

Radio Receiver and 
Transistor Background 

Sat. 44 wks. (N.Y.) 
Eve. 9 mos. (N.Y.) 

G Digdzl Computer 
Electronics (V -is) 

Radio Receiver and 
Transislor-8ackground 

Sat. 32 wks. (N.Y.) 
Eve. 6 mos.(N.Y.) 

H Computer 
Programming (C-1) 

College Grad. or 
Industry Sponsored 

Sat. 32 wks. (N.Y.) 
Eve. 6 mos. (N.Y.) 

i Computer 
Programming (C-2) 

Programming 
Experience 

Sat. 16 wks. (N.Y.) 
Eve. 3 mos. (N.Y.) 

J Color Television Television Background Eve. 3 mos. 
(N.Y., L.A.) 

K Transistors Radio Background Eve. 3 mos. 
(N.Y., L.A.) 

L Technical Writing Electronics 
Background Eve. 3 mos. (N.Y.) 

M 
Writing (V-10) lTechnical 

High School Graduate Eve. 11 yrs. (L.A.) 

N Preparatory (P-1) 1 yr. High School 
Day 3 or 6 mos. 

(N.Y.) 
Day 3 mos. (L.A.) 

O Preparatory 
Mathematics (1,0A)A) 1 Hi h School Y High Eve. 3 mos. (N.Y.) 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively -to 

now being accepted for next term classes in Los 
Angeles and New York. 

The Most Trusted Name 
in Electronics 

You 

ZLEi 

RADIO CORPORATION OF AMERICA 

- - - - Send to the school nearest you - onnrt¡.m :r 

RCA Institutes, Inc. Dept. PER -82 

Pacific Electric Building 350 West Fourth Street 
610 S. Main St., L.A. 14, Calif. New York 14, New York 
Please send me your FREE catalog. I am interested in the courses circled 
below. 

ABCDEFGHIJKLMNO 
Name 

(please print) 
Address 

City Zone State 

For Home Study Courses See Ad On Opposite Page 
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Tips 
(Continued from page 22) 

the two tabs ( being sure to observe the 
proper polarity), turn on the equipment, 
and read the current.-Robert E. Kelland 

NON-SKID GRIP 

FOR SMALL POWER TOOLS 

Do small power tools slip through your 
moist hands in hot weather? The solution 
to this prob- 
lem is an easy 
one. Just wo'ap 
the tools with 
inexpensive 
plastic doilies 
from the dime 
store. The per- 
forations provide a sure grip and allow air 
to circulate between the tool and your hand. 
You can square off the doilies with a scis- 
sors, if you like, and hold them in place 
with rubber bands. -Ken Murray 

_ 0 

COMING NEXT MONTH 

1 

IPOPULAR '^ 

1ELECTROMICS 

. L 

i 

Whether you're a gold 
digger, plumber, scrap 
dealer, or just plain 
"handyman," you'll 
find plenty of uses for 
this easy -to -build 
metal locator. Fully 
transistorized, it's light 
in weight and pleasing- 
ly portable. How do you 
know there's no gold 
in "them thar hills"? 

ON SALE 

AUGUST 28 

THE MASTER MAGNET 
This mighty magnet might surpass 
even Mighty Mouse's immoderate 
might! You'll need a special jig to 
build it, but you'll have a magnet 
that picks up nonferrous metals. 

DIRECT -DIALING THE NEWS 
Want the news while it's "hot"? You 
can get it "straight from the horse's 
mouth" once you know when and 
where to listen for news broadcasts 
around the clock around the globe. 

TUNING FORK OSCILLATOR 
An ideal frequency standard, this lit- 
tle battery -operated gadget utilizes 
an ordincry tuning fork to produce an 
extremely accurate 440 -cycle signal. 

Always say you saw it in-POPULAR ELECTRONICS 
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TELEVISION 
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I. 

ELECTRONIC FUNDAMENTALS 

RCA INSTITUTES 
OFFERS A COMPLETE 

SELECTION OF 

HOME TRAINING 

COURSES IN 

ELECTRONICS 

Prepare yourself for an exciting and profitable career in 

electronics. You need no special technical background to 
start your training. Even if you do not have high school 
training, you can start your training at home under the 
guidance of RCA Institutes. Choose from RCA Institutes' 
wide selection of courses including Electronic Fundamentals, 
TV Servicing, Color TV, Communications Electronics, Auto- 
mation Electronics, Computer Programming, Transistors. 
Practical work starts with the very first lesson. Ycu get 

CLASSROOM TRAINING 
Classroom Training in New York City and Los Angeles. 
Day and Evening Classes start four times a year. In 
addition, Radio Corporation of America offers a limited 
number of basic courses in Chicago, Philadelphia, 
and Cherry Hill, N. J. (near Camden). Detailed informa- 
tion on request. 

RCA INSTITUTES, INC. Dept. PE -82 
A Service of the Radio Corporation of America 

350 W. 4th Street, New York 14, N. Y. 
610 S. Main St.. Los Angeles 14, Calif. 

The Most Trusted Name in Electronics 

° COMPUTER 
' PROGRAMMING-' a 

1° T_#a 

AUTOMATION 
ELECTRONICS.,: 

prime quality equipment that you keep and can later use 
on the job. You never have to take apart one piece of equip- 
ment to build another. Perhaps most important, RCA's 
liberal Voluntary Tuition Plan is the most economical home 
study method because you pay only for lessons as you 
order them. If you should interrupt your training at any 
time, you do not owe one cent. No other obligations. No 
installment payments required! Licensed by the New York 
State Department of Education. Approved for Veterans. 

Act today! Send for this 64 -page career book FREE! 

For Resident School Courses See 

August, 1962 

To save time. paste coupon on postcard 

RCA INSTITUTES, INC. Dept. PE -81 

A Service of the Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

Please rush me your FREE illustrated 64 -Page hook describing your 
home training programs. No obligation. No salesman will call. 

Name Age 
(please print) 

Address 

City Zone State 

CANADIANS-Take advantage of these same RCA courses at no addi- 
tional cost. No postage, no customs, no delay. Send coupon to: 
RCA Victor Company, Ltd 5581 Royalmount Ave., Montreal 9, Quebec 

Ad On Opposite Page 
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BECOME A RADIO 
Build 20 Radio and Electronic 

Circuits at Home 
- ÁLL GUARANTEED TO WORK,! 

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

The "Edit -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a ock-bottom price. Our Kit is designed to train Radio & Electronics Technicians. making use of the most modern methods of home training. You will learn radio theory, construc. Ion practice and servicing. THIS 15 A COMPLETE RADIO COURSE IN EVERY DETAIL. You will learn how to build radios, using regular schematics; how to wire and solder n a professional manner; how to service radios. You will work with the standard type of punched metal chassis as well as the latest development of Printed Circuit chassis. 
You will learn the basic principles o1 radio. You will construct. study and work with' 

RF and AF amplifiers and oscillators detectors, rectifiers, test equipment. You will learn and practice code. «sing the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector- Progres- sive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompanying instructional material. 
You will receive training for the Novice. Technician and General Classes of F.C.C. Radio Amateur Licenses. You will build 20 Receiver, Transmitter, Square Wave Generator, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn how to operate them. You will receive an excellent background for television, HIFi and Electronics. 
Absolutely no previous knowledge of radio or science is required. The "EduKit" is the 

product of many years of teaching and engineering experience. The "Edu-Kit" will pro- 
vide you with a basic education in Electronics and Radio. worth many times the complete price of 526.95. The Signal Tracer alone Is worth more than the price of the entire Kit. 

THE KIT FOR EVERYONE 
You do not need the slightest background 

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

Many thousands of individuals of all 

used 
and 

ed the"Edu.backgrounds 
un it more 

have successfully 
than 79 countries 

of the world. The "Edu-Nit" has been 
Carefully designed. step by step, so that 
you cannot make a mistake. The 'Edu-Nit" 
allows you to teach yourself at your own 
rate. No instructor is necessary. 

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

and is universally accepted as the standard in the field of electronics training. The "Edu- Kit" uses the modern educational principle Of "Learn by Doing." Therefore you construct. learn schematics, study theory, practice trouble-shooting-all In a closely integrated pro- 
gram designed to provide an easily -learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the "Edu-Kit." You then learn the function, theory and wiring o1 these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory. practice testing 
and trouble -shooting. then you build a more advanced radio, learn more advanced theory 
and techniques. Gradually, in a progressive manner, and at your own rate. you will find yourself constructing more advanced multi -tithe radio circuits, and doing work like a professional Radio Technician. 

Included in the 'Etlu-Nit" course are twenty Receiver. Transmitter, Code Oscillator, 
Signal Tracer, Square Wave Generator and signal Injector circuits. These arenot unprofes- 
sional "breadboard" experiments. but genuine radio circuits, constructd by means of professional wiring and soldering on metal chassis, plus, the n method of radio construc- 
tion known as "Printed Circuitry." These circuits operate on your regular AC or DC house 
current. 

THE ''EDU-KIT" IS COMPLETE 
Toil will receive all parts and instructions necessary to build 20 different radio and elec- tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- able, electrolytic. mica, ceramic and paper dielectric condensers, resistors, tie strips, coils. hardware tubing. punched metal chassis, Instruction Manuals, hook-up wire, solder, selenium rectifiers, volume controls and switches, etc. 
In addition, you receive Printed Circuit materials, including Printed Circuit chassis. 

Special tube sockets hardware and instructions. You also receive a useful set of tools, a 
professional electric soldering iron, and a self -powered Dynamic Radio and Electronics 
Tester. The "Etlu-Kit" also includes Code Instructions and the Progressive Code Oscillator. 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in 
Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. 
You receive all parts, tools, instructions, etc. Everything is yours to keep. 

NOW! TRAIN AT HOME 

IN RADIO AND ELECTRONICS 

SERVICING LESSONS 

You will learn trouble -shooting and servic- ing In a progressive manner. You will practice repairs on the sets that you construct. You will learn symptoms and causes of trouble in home. portable and car radios. You will learn how to use the professional Signal Tracer. 
the unique Signal Injector and the denamiC 
Radio & Electronics Tester. While you are learning in thisa practical way, you ill be able to do m y pair job for your friends 
and neighbors. and charge fees which will far exceed the price of the EáuKit." Our Con- sultation Service will help you with any technical problems you may have. 

J. Stataitis, of 25 Poplar Pl., Waterbury. Conn., writes: 'I have repaired several sets 
for my riends, and matte money. The 'Edu- Kit" paid for itself. I was ready to spend 
$240 for a Course. but I found your ad and 
sent for your Kit." 

ROM OUR MAIL BA9 
Ben Valerio, P. O. Box 21, Magna, Utan: "The Etlu-Nits are wonderful. Here I am sending you the questions and also the an- 

swers for them. I have been in Radio for the last seven years, but like to work with 
Radio Kits, and like to build Radio Testing Equipment. I enjoyed every minute I worked with the different kits; the Signal Tracer 
works fine. Also like to let you know that I 

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

Robert L. 5huff. 1534 Monroe Ave., Hunt- 
ington. W. Va.: "Thought I would drop you 
a few lines to say that 1 received my EduKit. 
and was really amazed that such a bargain 
can he had at such a low price. I have al- 
ready started repairing radios and phono- 
graphs. My friends were really surprised to 
see me get into the swing of it so quickly. 
The Trouble -shooting Tester that comes with 
the Kit is really swell, and finds the trouble, 
it there is any to be found." 

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

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

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

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

ORDER DIRECT FROM AD . . .. USE COUPON ON NEXT PAGE 

RECEIVE FREE BONUS _RESISTOR AND CONDENSER. KITS 
28 Always say you saw it in-POPULAR ELECTRONICS 



TE,IiNjCiAN'for'on1y $2695 
THE NEW IMPROVED DELUXE 

Progressive `'rs 

Radio "Edu-Kit'' 
is now ready 

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

PRACTICAL 

HOME 
RADIO 
COURSE 

only 

'29" 
SCHOOL INQUIRIES INVITED 

Unconditional Money -Back Guarantee 
The Progressive Radio "Edu-Kit" has been sold to many thou- 

sands of individuals, schools and organizations, public and private, 
throughout the world. It is recognized internationally as the ideal 
radio course. 

By popular demand, the Progressive Radro "Edu-Kit" is now 
available in Spanish as well as English. 

It is understood and agreed that should the Progressive Radio 
"Edo -Kit" he returned to Progressive "Edu-Kits" Inc. for any 
reason whatever, the purchase price will he refunded in full. with- 
out quibble, or question, and without delay. 

The high recognition which Progressive 'Edu-Nits" Inc. has 
earned through its many years of service to the public is due to 
its unconditional insistence upon the maintenance of perfect engi- 
neering, the highest instructional standards, and 100% adher- 
ence to its Unconditional Money -Back Guarantee. As a result. we 
do not have a singlle dissatisfied customer throughout the entire 
world. 

Reg. U.S. 
Pat. Off. 

I". p'mt.ais t1 

r' Lr ,F:.:' 1+ 
1`' ' 

lC 
Í , 

TRAINING ELECTRONICS 
TECHNICIANS SINCE 1946 

FREE 
EXTRAS 

SET OF TOOLS 
SOLDERING IRON 
ELECTRONICS TESTER 
PLIERS -CUTTERS 
ALIGNMENT TOOL 
WRENCH SET 

VALUABLE DISCOUNT CARD 
CERTIFICATE OF MERIT 
TESTER INSTRUCTION MANUAL 
HIGH FIDEI ITY GUIDE QUIZZES 
TELEVISION BOOK RADIO 
TROUBLE -SHOOTING BOOK 
MEMBERSHIP IN RADIO -TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

2Jaís Zt/dl q¿nd Tital The Naviieddiue 
Pc,dia "TcÉu-Xií" 

FOR anyone who wishes to learn more about radio construction, theory and servicing 
FOR anyone who is looking for an r^ 

interesting hobby. 
FOR anyone who would like to learn 
radio but does not have time to at- 
tend regular school hours. 

FOR anyone who wants to start 
Name 

studying for a high paying radio job. Address 
FOR anyone who wishes to start in 
Television. 

WORTH $7.00 
L 

Send "Edu-Kit" postpaid. I enclose full payment of $26.95. 
Send "Edu-Kit" C.O.D. I will pay $26.95 plus postage. 
Rush me FREE descriptive literature concerning "Edu-Kit." 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 595-D, Hewlett, N. Y. 
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The 
Kit Builder's 

Manual 
11. rlidOr 51.1011r_eMOB 111.11 Carlanwillow 

FREE! $1.00 VALUE! 
Fisher Radio Corporation, maker of Fisher 
StrataKits, has prepared this valuable reference 
guide as a public service to all high fidelity en- 
thusiasts interested in kit building. A free copy 
is yours for the asking. Please use this coupon. 

Fisher Radio Corporation 
21-52 44th Drive Long Island City 1, N. Y. 

Please send Kit Builder's Manual without charge. 

Name 

Address 

City Zone State 10816 I 

KUHN .."LEADERS IN SPECIALIZED 
- RECEIVING EQUIPMENT" 

MOBILE - 345A FIXED Complete 
CONVERTERS $29.95 
,POLICE s 

FIRE 
* COMMERCIAL ., CITIZEN'S 

o BAND 

.t new high gain Crystal Con 
trolled Convert- 
er. Excellent sen- 
sitivity 
Rugged construe- 
tlon . . . Easy 
to Install. De- 
signed for stand 
ard transistor car 
radios. Requires 

t 6- no high voltage 
supply. 2. MC 
or 150-102 MC. 

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

348A 
Complete 
$34.95 

Tranntsturiaed, directly tun- 
able Converter. Powered with 
Eelf -contained mercury cell. 
xcellent sensitvy and sta- blllty. Designed for car, home 

or portable receivers. Two 
types available: Aircraft VHF 
115-130 MC or 150-162 MC 

°. ORDER TODAY or = SEND FOR FREE 

CATALOG ... con- 

.: talning complete 
'information on a 

o full line of; . 

CON VERTERS, AN D 
RECEIVERS FOR 

EVERY APPLICATION 

- i °CINCINNATI 17, -ARM.421- 

315A 

..v 
344A 

complete 
$23.9595 

A new low cost Crystal Con. 
trolled Converter designed for 
use with standard transistor 
car adios. Operates directly 
from 12V DC. (tugged 

action. Good sensitivity- 
Itange 2-54 MC. 

Complete $14.95 
A low cost Tunable Con- 

ofner 
for any 10 SIC a 

: 20-54 MC. Aircraf tt 
VHF, or 150-100 MC. 
Easily installed. For use 
with home or auto sets. 
310A Directly Tunable 
t'onverter. Available Ir. 
four ranges: 20-30 MC. 
30-50 MC. 115.130 SIC. 
or 150-100 MC. Co:nulelc 
$21.95 

30 
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New l 

Products 
ECONOMICAL TRANSISTOR BATTERIES 

Two new 9 -volt dry batteries, the 2MN6 
and the PM6 "super activators," have been 
introduced by 
Burgess to 
provide eco- 
nomical power 
for transistor 
radios. Cost- 
ing less than 
mercury types 
and only a 
little more 
than carbon - 
zinc types, the 
batteries are 
said to have exceptionally long life. Though 
both are intended for transistor sets, the 
2MN6 (left) fits most of the popular 
pocket -sized radios. The price of the 2MN6 
is less than $1.00, and the PM6 is priced at 
less than $1.20. (Burgess Battery Co., Free- 
port, Ill.) 
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BASIC C3MMUNICATION KIT 

The Scientific Development Corporation 
offers a "Basic Communication Kit" which 
is designed to provide an introduction to 
the field of communication electronics. The 
complete package consists of a "Starter 
Kit" and two "Add -On Kits." A basic com- 
munications laboratory, including power 
supplies, control boxes, transistorized 

speech amplifiers, and a transistorized 
voltmeter can he built with the Starter Kit 
(microphones and headphones are also in- 
cluded) . Later, if desired, the Add -On Kits 
can he purchased to be used with the 

Always say you saw it in-POPULAR ELECTRONICS 



General's Model 615 
Multi Function Bridge 

The only single precision 
instrument that measures 
True Power, Standing Wave 
Ratio, Relative Field 
Strength, Net Plice $39.95. 
F.O.8, Burbank, California. 
FREE-Write for schematic 
and complete technical 
manual. - 
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FREE! 
Write for d 

schematic 

and COmPlete 
technical 

manual 

The World's most advanced 11 meter two-way radio 
3.25 watts minimum output. High level modulation transformer for 

unparalleled talk power. - New Zener Diode shunt noise -clamp and series 

gated limiter circuit for highest noise limiting ever achieved. New 

ultra -low drift oscillators for unsurpassed stability. 
New Hi -level Tone -Signal. Illuminated "S" Meter. 

- 6V, 12V, 115V operation. 15 watt construction. 

Net Price including microphone and crystal ... $199.95. 
Optional accessories available. 6 Volt or 

12 Volt cord, each $4.95. Crystal T or R, each $2.95. 
90 day warranty. F.O.B. Burbank, California. 

Under present rules part 19.32 the FCC does not provide for more than 

five (5) watt input in the Citizens Radio Service (26.965-27.225 MC Bond( 

Your dealer or write: 

RADIOTELEPHONE COMPANY 
Dept. P8, 3501 Burbank Boulevard, Burbank, California 



IF YOU OWN, INTEND TO BUY, 

OR WANT TO SERVICE CB 

EQUIPMENT... READ 

CITIZENS BAND RADIO 
by Allen Lytel! 

"One of the most comprehensive works yet produced In this 
field ... extremely readable" -10-4 MAGAZINE. If you are 
now operating CB equipment-this book will help you get 
top flight performance. Design features of different types 
of transmitting and receiving equipment are described and 
specific models are analyzed in detail. Particular emphasis 
is placed on single -channel and multichannel transceivers 
and receivers. 
Practical problems faced in mobile and base station instal- 
lations are discussed-selection of a proper antenna; tips 
on installing CB equipment in boats. cars, trucks and base 
stations for better performance, ease of operation, elimi- 
nation of interference. 
The actual operation of the equipment is covered along 
with a discussion of the FCC rules. Power supplies and spe- 
cific requirements of base station and mobile installations 
are covered. You also get license information; FCC regula- 
tions and historical development of CB. 
The portion of the book devoted to repair includes an out- 
line of potential trouble spots to check when trouble does 
occur. For technicians this book contains information of 
great value: types of test equipment to be used for align- 
ment and repair of transmitters and receivers; step-by-step 
alignment procedures; and troubleshooting data. 
For the person about to buy CB equipment. this book serves 
as an excellent guide of what to buy, and how to install. it. 
#273, $3.90. 

Other Rider Books of Interest To Every CB'er: 
NOW TO LOCATE AND ELIMINATE RADIO 8 TV INTERFER. 
ENCE (2nd cd.) by Fred B. Rowe. Covers the latest tech- 
niques applicable to the location and elimination of radio 
and TV interference. 'fells the reader what to look for. 
what to do and how to do it. Discusses the newest FCC 
rules and regulations. #158, $2.90. 
BASIC RADIO by M. Tepper. . A good and carefully 
written basic course In radio fundamentals."-Er.ECTIIONICS 
wontn. This 6 -volume 'pictured -text' course is the best that 
exists on radio communications. No previous knowledge of 
electricity is required-the course teaches it. It covers every- 
thing from fundamentals of electricity to transmitters at 
the technical institute level. #197. 6 vols.. soft covers, 
$13.85; #197-1-1, 6 vols., in 1 cloth binding, $14.85. 
BASIC TELEVISION by Alexander Sehare, Ph. D. " .. the 
most understandable presentation of the basic theory, 
operation and circuitry of black and white television ever 
published -ELECTRONICS k COMMUNICATIONS. #198, 
5 vols., soft covers, $11.25; #198-H, 5 vols. in 1 cloth 
binding. $12.75. 
BASIC AUDIO by Norman H. Crowhurst " . effectively a 
complete course in basic audio theory."-POPULAR ELEC- 
TRONICS, #201, 3 vols., soft covers, $8.70; 5201-11. all 3 vols. 
in 1 cloth binding, $9.91. 
HOW TO READ SCHEMATIC DIAGRAMS by David Mark " 
a worthwhile acquisition for anyone who is beginning to 
feel his way in electronics." - ELECTRONICS ILLUSTRATED. 
#208, $3.50. 
GETTING STARTED IN AMATEUR RADIO Julius Berens, 
1V2P1K "... A style that can be understood by the layman, 
regardless of his technical background . . leads the reader 
through every step necessary to obtain a ham license ...'- 
ACIIuuL slier, #199, $2.40. 

Use this convenient coupon to order 

10 -DAY -GUARANTEE 

I- 
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John F. Rider Publisher, Inc. A Div. of Hayden Publishing Co., Inc. 

116 West 14th Street, New York 11, N. Y. PE -8 

ENCLOSED IS $ PLEASE SEND ME: 

CITIZENS BAND RADIO, $3.90 0. 
BASIC RADIO (6 vol.), soft covers, $13.85 ; cloth, $14.85 Q. 
HOW TO LOCATE AND ELIMINATE RADIO & TV INTERFERENCE 

(2nd ed.), $2.90 . 
HOW TO READ SCHEMATIC DIAGRAMS, $3.50 O. 
BASIC AUDIO (3 eel.), soft covers, $8.70 ; Cloth, $9,95 (]. 
BASIC TELEVISION (5 vol.), soft cover, $11.25 ; Cloth, $12.75 . 
Name 

Address 

City lone -State 
If not fully satisfied, I may return within 10 days for full refund. 

.a 

Products 
(Continued from page 30) 

Starter Kit to form a versatile electronic 
communications system. The Starter Kit is 
priced at $34.95, and the Add -On Kits are 
available at $15.00 each. (Scientific De- 
velopment Corporation, 372 Main St., 
Watertown, Mass.) 

CLIP -ON HEAT SINKS 

Servicemen and hobbyists who have been 
using makeshift heat sinks to protect semi- 
conductors and other heat -sensitive com- 
ponents while soldering can now obtain 
devices made especially for this purpose. 
Introduced to electronics manufacturers 
about a year ago, Avtron's heat sink clips 
may now be found on display at many 

parts houses. Once fastened to a. compo- 
nent lead, the spring -loaded clips remain 
firmly in place, leaving both hands free for 
soldering. A package of four sells for 98 
cents. (Avtron Manufacturing, Inc., 10409 
Meech Ave., Cleveland 5, Ohio) 

EMERGENCY SIREN/AMPLIFIER 

A replacement for mechanical sirens, Uni- 
versity's "Vanguard I" is fully transistor- 
ized and operates from any standard 12 - 
volt car battery. Push the proper button, 
and it'll produce a standard "warbling" 
siren wail or a "manual" siren tone for as 
long as the button is depressed; operate as 
a public-address amplifier; deliver a Civil 
Defense alert signal; and-in conjunction 
with a communications radio-operate as 
a radio relay. When the unit functions as 
a siren, output is 50 watts; it produces 30 
watts from microphone or radio. Since 
operation is instantaneous, the Vanguard I 
needs no warmup whatever. And, even if 
you should accidentally leave it on, its 
quiescent current drain is a low 150 ma. A 
Signal Corps type microphone is built in, 
and almost any p.a. speaker is suitable for 
use with the system. Price, $249.50. (Uni- 
versity Loudspeakers, Inc., 80 S. Kensico 
Ave., White Plains, N.Y.) -330- 

Always say you saw if in-POPULAR ELECTRONICS 



Developed in the field- 

to pay off ín performance 

down the road 

8[ _lGlf3=1 T 9 i 

"":":. ,-.. 
only $15995 

(S -meter optional extra) 

New, improved version of 
Hallicrafters' high-performance 
CB -3 27-mc. transmitter/re- 
ceiver-incomparable result of a 
30,000 -mile, continuous -opera- 
tion field test under the most 
punishing conditions imaginable. 

1::: 
% 

t5 

S -meter kit-easy to install as shown 
in photo above. $8.95 

4t 

gM« +ºJM 4.3,r ,^a -y 4' n_ 
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°, 

0'111' `1.s1L 

z ® 
,o 

CB -3A 
dual conversion 

citizens band 

TRANSMITTER/RECEIVER 

Features: 
8 -channel, crystal controlled 
convenience 
Dual conversion 
Improved electronic squelch 
Provision for S -meter 
Built-in jack for remote speaker 
and future accessories 
Audio output over 2 watts 
(i kc. selectivity 
FCC type -accepted. 

the new ideas 

in communications 

are born at ... 

hal//cra/lers 
5th and Kostner Aves., Chicago 24, Illinois 
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10,000 Things Electronic To Enjoy 

10,000 . WAYS TO SAVE IN` 

Famous- D10 SHACK CORPORATION'S 
ew 1963 Electronics Catalog 

G 

i,_l 
___ 

RADIO SHACK 

I 
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e 13051°"'-ACHU5ETT5 
o,s 

EIe 
AicMa5 

., 284 pages 
over 10,000 items 

Partial List of Products itn our New 1963 Catalog 

Amateur Radio 
Antennas 
Batteries 
Books 
Capacitors 
Controls 
Hi Fi 
Microphones 
Needles 
Phonographs 

34 

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

FOR :YOWAND 

1WO'FRIÉNQ1S 

o MaiI. Card Today-' 

The Radio Shack Story 
Radio Shack Corporation of Boston, 
Massachusetts is one of America's big 3 
distributors of things electronic to the 
general public, industry, craftsmen and 
hobbyists. We offer a complete selec- 
tion of precision built products by mail, 
through stores, and direct to manufac- 
turers. Our exclusive REALISTIC° line of 
electronic products is famous nationwide 
for its high quality, dependable service 
and fine values. Our selection of national 
brand products is the largest in America. 

Radio Shack Corporation has been serv- 
ing the nation since 1923 -from the 
very beginning of the electronic age. 
This year over 2,000,000 people- 
music devotees, ham operators, ama- 
teurs and professionals-will shop from 
our catalog because they get the most 
value for every penny they spend on 
their favorite products ... they will buy 
on the easiest terms, cash or credit .. 
they are assured by our guarantee of 
getting the most satisfaction on every 
purchase. Radio Shack Corporation in- 
vites you and your friends to get your 
share of these savings and satisfaction 
by mailing the card opposite today. 
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Rk"' ADIO.SHACK'TCÓRPO,RATI. 
.BOSTON,, MASSACHUSETTS LOOK FOR 

Arnérica's Electronic Headquarters RADIO SHACK'S 
Deluxe All -Transistor 

80 -Watt Stereo Amplifier Kit 

$139.95 
$8 Monthly 

Easy Assembly; Fabulous 
Savings! Features 
Massive Transformers! Oir 

The proud result of creative engineering, this Realistic® HK -208 80 -Watt Stereo Amplifier 
sets new standards of transient response and definition, delivers an extra margin of performance. 
Premium Minneapolis -Honeywell tetrode transistors utilized throughout! A host of spectacular 
technical features make this the unqualified leader in its field! 16'/2x71/2a141/2 , No money 
down. Satisfaction guaranteed. 
30K901X093, Amp. Kit, Wt. 19 lbs., $8 Monthly ...........................Net 139.95 

j 
k 1,,12" Hi-fi Speaker Kit 

j Can Be Built in an Evening! 

1; 

11 

ti $19.95 Monthly 
Enjoy the fun of building the world's only hifi 
speaker in kit form .. . another Realistic® 
exclusive from Radio Shack! Assemble the 
entire speaker, from 13/4 lb. magnet to voice 
coil, basket and dual cone, using a precision 
jig for perfect alignment. No money down. 
Satisfaction guaranteed. Ship. wt. 71/2 lbs. 
40K90LX370,12" Speaker.. .. 

$5 Monthly, Net 19.95 

WIRELESS INTERCOM KITS 

2 FOR $29.50 
Easy to Build, Operate! 
Just Plug In and Talk! 

Add convenient room -to -room, 
floor -to -floor intercommunication 
for truly modern living! Just plug 
into your house current and talk. 
Range over 1 mile. Size: 8a5aS", 
No money down! Wt. 10 lbs. 
43K901X844, Kit (pair) 

$5 Monthly ...Net 29.50 

Electronic Thermometer Kit 
Famous "Novatherm" 
Actuate to 1/2°F.1 9.95 
Another Realistic® exclusive! Equal 
to precision thermometers selling 
for $80 and up! Easy to assemble. 
Fast reaction to temperature 
change. Ideal for darkrooms, lab- 
oratories, freezers, amateur radio 
equip. Size 3A x61/4 a41/2". Build- 
er's manual included. No money 
down. Satisfaction guaranteed. 
22K94LX095, Novatherm Kit, 
Wt. 5 lbs., $5 Mo., Net 19.95 

Nationally Famous 

REALISTIC 
KITS 

in our 1963 Catalog 
Save up to 40% on our 
exclusive precision -en- 
gineered equipment 
kits. All easy to as- 
semble! See outstand- 
ing selection below. 

New! Professional Tube Tester Kit 
Realistic'® Design! 

Professional Accuracy! 
Checks the complete condition of virtu- 
ally all tube types with laboratory pre- 
cision! Also tests transistors, incl. diodes, 
triodes and tetrodes, for leakage and 
gam. Roll -chart gives full test instruc- 
tions. 161/2 x71/2al41/2". Cover and in- 
structions included. No money dawn. 
Satisfaction guaranteed. Wt. 25 lbs. 
22K94LX010, TK-113 Kit. 

$6 Monthly, Net 99.95 

Good Quality FM Tuner Kit 
Realistic® Components, 9.95 Carefully Engineered 
Far maximum listening erioyment 
and top economy, it's Realistic's 
FM Tuner Kit! A pleasure to as- 
semble. lets you add quality FM 
reception to your home music cen- 
ter . at fantastically low cost! 
Incl, brushed gold cose, instruc- 
tions. No money down. Satisfac- 
tion guaranteed. 
31 K90LX070, Sh. wt. 6 lbs., 
55 Monthly Net 19.95 

\ w r-""', 

$99.95 

FM Multiplex Adapter Kit 
Converts Monaural 1995 FM Tuners to Stereo! . 

Fully self -powered; famous Real- 
istic® quality; completely pre - 
aligned! No test equipment 
needed. Resp.: 50-15,000 cps, 
±3db. Size: 31/2"H a 4" Wa 5"D. 
Black case incl. Uses 15 watts, 
105.125V, 50/60 cy. Easy -to - 
follow instructions. No money 
down. Satisfaction guaranteed. 
31 K901X099, Ship. wt. 4 lbs. 
Kit $5 Monthly, Net 19.95 

NO MONEY DOWN FORM TODAY --1 - MAIL THIS ORDER 
Radio Shack Corporation P.O. Box No. 309 CREDIT TERMS 

take up to 2 years to pay 

GUARANTEE 
In addition to the manu- 
facturers guarantee and 
warranty, Radio Shack 
Corporation guarantees 
complete satisfaction on 
every purchase or your 
money back. 

Boston, Massachusetts 62H7 

Name 
Please Print 

Address 

City & Zone State 
Please send me the following items: 

Stock No. Quantity Name of Item Price each Total Price 

Check or Money Order En- 

closed (No Stamps, No C.O-D,'s) 
u Express charges collect on 
delivery 
t Conn. residents add 31/2a%, 

1 R.I. residents add 3% Sales Tax 

Total for Mdse. 

Amt. for 
Postage 

°Tax 
TOTAL AMOUNT J 
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CB'ers and HAMS 
get a 

TUNE -IT -UNIT 
it makes your antenna 

tunable 

Pep Up Your Mobile or 
Ground Plane Antenna 

Peaks Antenna for Maximum 
Output 
Tunes Antenna for Minimum VSWR 
Eliminates All Guesswork 
Use It To Tune Police Antennas 
Used Its Hams and All CB'ers 

ONLY $2.50 (net, prepaid) 
Important: Specify antenna type 

when ordering-stainless steel and dural 
whips or ground planes only 

Electronics Associates of Summerville 
P.O. Box 115, Summerville 

South Carolina 
(Sorry, no COD) 

Send for NEW 
FREE CATALOG ±962 

with oscillator 
circuits 

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

All 22 megacycle frequencies in stock: 26.905, 26.975, 26.985, 
27.005; 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 
27.105, 27.1 t5, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205. 27.215, 27.225. 
Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) .... _ . ................. .... .55.90 per set 

RADIO CONTROL CRYSTALS 
in HC6/U HOLDERS-SIX FREQUENCIES 

In stock for immediate delivery (frequencies listed In mega- 
cycles): tolerance .005 -o. 1,2" pin spacing. .050 pin diameter. 
(.093 pins available, add l5e per crystal.) Specify frequency. 

26.995, 27.045, 27.095, 27.145, $Z9 5 27.195, 27.255 EACH 
tadd 50 per crystal for Postage and handling) 

ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadstone :3-73555 
IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order direct and send us his name. 

RUSH YOUR ORDER NOW TO 

TEXAS CRYSTALS.. 

Citizen Band Class "D" Crystals 

$2:9.1 

1000 Crystal Drive, Fort Myer., Florida 
Dept. P-82 Phone WE 6-2100 

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

ELECTRONICS 
DATEBOOK 

AUG. 13-16 
Pacific Energy Conversion 

Conference 
Fairmont Hotel, 

San Francisco, Calif. 

AUG. 14-16 
International Conference on 

Precision Electromagnetic 
Measurements 

NBS Boulder Labs, Boulder, Colo. 

AUG. 21-24 
Western Electronics Show & 

Convention (WESCON) 
Statler Hilton Hotel & Memorial 

Sports Arena, Los Angeles, Calif. 

AUG. 31-SEPT. 9 
World's Fair of Music and Sound 
McCormick Place, Chicago, Ill. 

SEPT. 1-3 
National ARRL Convention 
Memorial Coliseum, 

Portland, Oregon 

SEPT. 19-20 
Industrial Electronics Symposium 
Hotel Sheraton, Chicago, Ill. 

OCT. 2-4 
National Symposium on Space 

Electronics & Telemetry 
Fontainebleau Hotel 

Miami Beach, Fla. 

OCT. 2-6 
New York High Fidelity Music Show 
Trade Show Bldg., New York, N.Y. 

OCT. 7-12 
American Institute of Electrical 

Engineers Fall General Meeting 
Pick -Congress Hotel, Chicago, Ill. 

OCT. 8-10 
National Electronics Conference 

and Exhibition (NEC) 
McCormick Place, Chicago, Ill. 

OCT. 15-19 
Audio Engineering Society Fall 

Convention & Exhibit 
Barbizon -Plaza Hotel, 

New York, N. Y. 

NOV. 28 -DEC. 2 

International Communications Fair 
New York Coliseum, New York, N. Y. 

38 Always say you saw it in-POPULAR ELECTRONICS 
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/Industrial 2 --Way Radio .Operato.rs;J. ; 

19P 

729SP, 

PA15 

Add as E -V microphone and speaker to significantly improve your communications. 

When You Talk... 
these E -V microphones guarantee smooth, carefully 
tailored response that eliminates power -robbing 
peaks-allows maximum useful modulation to 
better cut through noise and interference. For highest 
effective output f om your transmitter, select one of 
these Electro -Voice microphones. 

MODEL 714SR Ceramic Mobile Microphone 
All -new hand-held design. Unbreakable Cycolac® 
case withstands roughest handling - feels comfort- 
able at any temperature. Ceramic element is un- 
affected by extremes of heat, humidity. Panel mount- 
ing bracket included. Hi -Z output -55 db. Shielded 
coiled cord. DPDT switch. Net price $9.90. 

MODEL 729SR Ceramic Cardioid Microphone 
Improves base station performance at remarkably 
low cost. Cardioid pickup pattern cuts out room 
noise, improves VOX action, permits greater work- 
ing distance from microphone. Ceramic element 
rugged enough for mobile use. Handsome case fits 
easily in hand, or slips quickly into desk stand or 
floor stand adapter provided. DPST switch. Hi -Z 
output -60 db. Net price $15.90. Without switch 
(Model 729) $14.70. 

When You Listen... 
an E -V communications loudspeaker adds useful 
volume and articulation to your fixed or mobile 
receiver. Carefully controlled band-pass of compres- 
sion driver and horn improves efficiency, cuts distor- 
tion and overloading, eliminates unwanted noise. 

MODEL PAI5 Communications Loudspeaker 
Rugged, die-cast construction ideal for outdoor or 
indoor use. Outperforms typical cone speakers. In- 
stall with no circuit changes. Impedance 8 ohms. 
Universal swivel mount. Net price $ 18.00. 

r ELECTRO -VOICE, INC., Commercial Products Div. 
Dept. 822P, Buchanan, Michigan 
Send me the new E -V communications products brochure and 
address of my nearest E -V communications specialist. 

NAME 

ADDRESS 

CITY STATE L J 



BEST BUYS IN STEREO AND MONO HI-FI 
New 

° Transit - 
d torized 

Stereo/ 
= Mono 

4 -Track 
Tape 
Deck 
RP100 
Semikit (electronics in kit 
form) $299.93 Wired $399.95 

r 

) : 
vi 

" lJ 
' 
O® e; 
et? e : e t 

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

rt. ir 

Stereo 
Power \I"; 
Amplifier 

Kit Wired 
100W HF89: $99.50 $139.50 
70W HF87: $74.95 $114.95 
28W HF86: $43.95 $ 74.95 

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

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

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

° I 

NEW FM -Multiplex 
Autodaptor MX99 

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

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

txcizot , .may . i j N 54 - 

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

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

Bookshelf Speaker System 
HFS1 Kit $39.95 Wired $47.95 

BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers Vii 
from 
Kit 
$59.95 

` Wired 
$89.95 

New Metered 
Variable Auto- 
Transtormer 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 
0625 
Kit $34.95 Wired $49.95 

New 60W CW Transmitter =723 
Kit $49.95 Wired $79.95 

NEW Walkie -Talkie 
Citizens Band 
Transceiver #740 
Kit $54.95. ' , 

Wired $79.95. 
Complete with i 
rechargeable 
battery & charger. 

BEST BUYS IN TEST EQUIPMENT - 

6- & 12V 
Battery 
Eliminator 
& Charger 
.#1050 
Kit $29.95 
Wired $38.95 4_.- 
Extra -filtered kr- 
transistor equipt. »1060 
Kit $38.95 Wired $47.95 

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

VTVM =221 
Kit $25.95 Wired $39.95 

RF Signal 
Generator ='3 
0324 411 

Kit $26.95 
Wired $39.95 tp:7 

NEW AC 

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

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

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

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

Multi. 
Signal 
Tracer 
O 145A 
Kit $19.95 
Wired $28.95 

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

40 Always say 

EXCELLENCE' 

1 

CREATIVE 

ELECTRONICS 
Over 2 MILLION 
EICO instruments in 
use throughout the 
world. Compare, take. 
them home - right, 
"off the shelf' - 

from 1500 
neighborhood 
dealers, most of 
whom offer 
budget terms. 

K, 

911. 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. PE -8 

Send free Catalog describing over 

106 top-quality products, free Stereo 

I 

for 

Hi -Fi Guide, free Short Course 

Novice License, name of nearest 

EICO dealer. o Send new 36 -page 

GUIDEBOOK 
TO HIFI for 

whichn I 

enclose 
254 for postage 

.......... 

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

AddI....... s ............................................. 

Zone ... State ................. 
' Cit....... 
Ad°/ in the West 

© 1962 by EICO, 3300 N. Blvd., L. 1. C. 1, 
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SECR _. . KEE1=>E'lk5, 

The latest methods of radio 

defy detection by any listener 

f 
B3' 
KEN GILMO RE 

communica tions 

-friend or foe 

M OST madi° communications systems are like "party-lines"-anyone 

can listen in. But- eléc- >' 

tmnics scientists have been working 
overtime to come up with 

the equivalents, radio -wise, 
for the more desirable. land costly)' 

"private" lines." Their objective: to_allow our 
military. and. government officials to transmit.secret infor- 

mation *"on the air ;with the full .assurance that it' cari : be "re- 
ceived" only by thoselisteriers ,it -is -intended for: 

a 

Perhap$ the best known gadget'of this kind is, :President` Ken= 
nedy's "scrambler." -Thanks- to this device, the: transmitters' in his. 
private -automobiles .and airplanes' take his' words and turn ;them 

,`ir o iI k=nd of electronic ."hash.". Then a special receiver which 
is set 'far the right "code unscrambles- the hash and turns .it 
irlo intelligent speech again.. The result is that no';un;authorized = o - 

lis'ener Gan eavesdrop,on the Presidents conversations: a.j 

Electronics. engineers. are coming up with a number Of devices 
fro allow "private" rodio communications: And 'some`of them-al- 
rcady being tested by the armed servic s -do the job by perform - 
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ing a series of ingenious electronic 
tricks. 

RACEP. The Orlando Division of the 
Martin Company has come up with a sys- 
tem called RACEP (short for Random 
Access and Correlation for Extended 
Performance). One of the more prom- 
ising schemes to insure secrecy on the 
airwaves, RACEP is based on a principle 
that is really quite simple-electronic 
circuits are capable of switching millions 
of times a second, but our ears, by com- 
parison, are very slow. 

Therefore, suppose an electronic cir- 
cuit were designed to snip tiny samples 
out of words being spoken. Let's say 
this circuit takes 8000 such samples ev- 
ery second, and that each sample is one 
microsecond long. 

Now suppose you're talking by radio 
and speak a 1 -syllable word which has 
a fundamental frequency of 200 cycles- 
about average for a man's voice. During 
one cycle of your voice signal, the sam- 
pling circuit will take 40 1 -microsecond 
samples. 

The pulses generated by this sampling 
technique will trace out the shape of 
your voice waveform quite accurately. 
Using just these pulses, decoding equip- 
ment at the receiving end can recon- 
struct the original 200 -cycle voice signal 
so well that the human ear can't tell it 
from the original "unsliced" signal. Your 
voice, in other words, has been trans- 
mitted faithfully by a series of pulses. 

Now, to take it one step further, sup- 
pose the transmitter keeps shifting its 
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The equivalent of a private telephone system, the 
Martin Co's RACEP (left) needs no wires or cen- 
tral switching facilities. Another new communica- 
tions device, Hughes' vocoder (above), "condenses" 
speech into basic sounds, reproduces it artificially. 

frequency, so that each pulse is sent out 
on a different wavelength. A receiver, 
in order to pick up this tricky signal, 
must be set to synchronize with the 
pulses at the proper repetition rate. And, 
at the same time, the receiver must 
keep changing frequency exactly in step 
with the transmitter, so that it's tuned 
in to each pulse at the right time and 
at the right frequency. 

Your words will be heard clearly on 
this special receiver, of course, but they'd 
be lost on any radio not set up to receive 
them properly. Military planners are ex- 
cited about RACEP because it would be 
almost impossible for enemy electronics 
experts-even if they knew the principles 
involved-to analyze the waveforms and 
build equipment capable of intercepting 
and untangling the scrambled RACEP 
signals. 

Another big advantage: a RACEP 
user can call any receiver whose code he 
knows, simply by setting up his trans- 
mitter to broadcast its pulses in that 

The RACEP system transmits during only 1 micro- 
second out of 125, but its "chopped -up" waveforms 
contain enough data for accurate reproduction. 

ORIGINAL 
WAVEFORM 

SAMPLING 
PULSES 

125 
rMICROSECONDS 

I MICROSECOND 
WIDE 

, 
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I 
Pulse -modulated RACEP equipment similar to that 
shown above handles as many as 70 separate con- 
versations at the same time and on the same fre- 
quency. Vocoder (right) transmits up to ten conver- 
sations in a bandwidth normally carrying one. 

code. Battle -field units could call each 
other as easily as dialing a telephone. 

Let's say you want to call receiver 35. 
Just as you can call a friend on the tele- 
phone if you know his number, you could 
call receiver 35 by dialing its number on 
your transmitter. The code you dial sets 

MICROPHONE 
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up your transmitter to broadcast a series 
of coded pulses at a specific repetition 
rate. Furthermore, each of the pulses is 
sent out on a slightly different fre- 
quency. Each receiver, on the other hand, 
is set up to receive signals which are 
broadcast at a predetermined pulse rate 

Vocoder is actually based on an idea that dates 
back to the 1930's. Its reconstructed speech 
naturally sounds somewhat different than 
the original voice, but it is still intelligible. 

PITCH F...« 
EXTRACTOR 

BANOPASS 
FILTERS 
(CYCLES)= 

12 
3280-4100 I 2735-3280 

0 1 

-11.- 2250-2735 

-+ 1845-2250 

-+ 1515 - 1045 

7 1245-ISI5 
6 

1020-1245 

-w 840 -1020 
4I 

--+ 680-840 

--- 520 - 680 

--p 360 - 520 

200-360 

r 

- 

TIME 
MULTI- 
PLEXER 

RuIZZJ 

I i 

(RADIO LINK) 

VOICE ENCODER 

TIME 
DEMULTI- 

PLEXER 

RELAY 

BANDPASS 
FILTERS 

(CYCLES) 

3280-410C 

2735 -328C 
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and which change frequency in a pre- 
determined pattern. 

If you transmit the pulse pattern 
which receiver 35 is set up to receive, 
its operator will hear your words as 
clearly as though you were speaking over 
a regular radio. Other receivers, not set 
to detect this particular combination of 
pulse rate and frequency changes, very 
likely won't hear a thing. 

RACEP brings with it another advan- 
tage, too. Your voice is sampled only 
one microsecond out of every 125. The 
system, then, is working for one micro- 
second, and idle for 124. Your trans- 
mitter is on the air only 1/125 of the 
time you are speaking, so many other 
transmitters can be operating in the 
same frequency band at the same time 
without interfering with you or with 
each other. Even if an occasional pulse 
does happen to synchronize with another 
in both time and frequency, this slight 
interference would be so brief as to be 
unnoticeable. 

Development engineers at the Martin 
Company have found that scores of con- 
versations can be going on simultaneous- 
ly in a band about 4 mc. wide without 
seriously interfering with each other. 
Even in such busy systems as air -to - 
ground radio, each individual is using his 
radio only a small percentage of the 
time. Therefore, systems planners esti- 
mate that up to 700 receivers could be 
operating in one area with the RACEP 
system. 

Phantom. RACEP isn't the only new 
communications system. General Electric 
researchers have come up with an en- 
tirely different approach which they call 
"Phantom." 

The principle, again, is rather simple. 
A radio transmitter-one used by a regu- 
lar commercial radio station, for example 
-may broadcast on a carrier frequency 

If General Electric's "Phantom" were used 
on the standard broadcast band, its car- 
rier would occupy about the same space 
as 20 conventional stations. But only 
a special wide -band receiver specifical- 
ly "cued" to a particular Phantom trans- 
mitter would respond to the broadcasts. 

of 1000 kc. If it broadcasts a 5000 -cycle 
note-about the highest frequency trans- 
mitted by most AM stations-this signal 
modulates the carrier so that the final 
output signal contains frequencies be- 
tween 995 and 1005 kc. Engineers call 
this a bandwidth of 10 kc. (1005 - 995 
= 10 kc.). 

Your receiver has a bandpass of about 
10 kc., too. As you tune across the dial, 
you shift the position of this bandpass. 
When you tune to 1000 kc., the bandpass 
is centered around this frequency so that 
you receive all frequencies between 995 
and 1005 kc. and thus hear the program 
the station is transmitting. 

The Phantom system, however, would 
stretch the audio signal over an extreme- 
ly wide band of frequencies-perhaps 
200 kc. or more. The transmitted signal, 
then, would cover a band of frequencies 
from 900 to 1100 kc. Since it is spread 
over such a wide area, only a tiny frac- 
tion of the signal would fall within the 
bandpass of an ordinary receiver. 

It wouldn't be possible to tune in on 
the wide -band Phantom signal simply by 
having an extra -wide -band receiver, 
either. If you had this kind of setup, a 
jumble of stations broadcasting on fre- 
quencies within the band you were cover- 
ing would come tumbling in. To get 
around this problem, Phantom designers 
"tag" the transmitted signal with a spe- 
cial waveform. The Phantom receiver 
lets in only signals which are identified 
by this waveform and rejects all others. 

You may have heard Phantom broad- 
casts without knowing it. General Elec- 
tric has transmitted Phantom signals 
more than 2000 miles across the country 
to test the system. Because this spe- 
cial waveform is spread over such a wide 
frequency band, its amplitude in the 
bandpass of any normal receiver is very 

(Continued on page 102) 
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TRANSCEIVER FOR 

By MICHAEL S. ROBBINS, KiQAH 

I 4, 

.- 
One tube serves both as a regenerative receiver and 

a 2 -watt AM transmitter in this peppy 6 -meter rig 

TRANSCEIVERS have long been popular items of station equipment with 
hams operating on 6 meters. All kinds of units are employed, ranging 

from simple "handie talkies" to elaborate fixed station rigs combining 
multi -watt transmitters with superheterodyne receivers. But the one in use 
at K6QAH evolved from a project aimed at determining just how good a 
circuit could be designed around a single, multi -purpose tube. The results 
more than met the author's expectations, and if you, too, would like to 
try your hand at 1 -tube QSO'ing on 6, complete construction details on the 
transceiver are given here. 

Operating off the a.c. line, a triple triode does double duty as a crystal - 
controlled, plate -modulated transmitter and a regenerative receiver with 
an isolating r.f. stage and speaker output. The rig puts out a creditable 
2 -watt signal anywhere in the 6 -meter band, and receives dependably 
at distances up to 25 miles. During a recent band opening, in fact, stations 
from the Mexican to the Canadian borders were heard at the author's 
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Parts placement on the front (above) 
and top (below) of the transceiver's 
chassis is shown here. Follow these 
photographs carefully; improper lay- 
out will make wiring difficult. 
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Los Angeles QTH. And only a simple 
dipole antenna was used. 

Receiving Circuit. With "transmit - 
receive" switch S2 in the position shown 
on the schematic, the transceiver func- 
tions as a regenerative receiver. Signals 
from the antenna are coupled to the grid 
of V1a (one of the three triode sections 
of the 6EZ8 tube) . This section serves 
as an r.f. amplifier and isolates regener- 
ative detector Vlb from the loading ef- 
fects of the antenna. Though the trans- 
mitter's pi -network output circuit (ca- 
pacitors C11 and C12, chokes L5 and 
L6) remains in series with the antenna 
on "receive," it tunes quite broadly and 
has Iittle effect. 

Capacitor C8 and coil L3 tune detector 
V1b through a range of 45-65 mc. A 
bandspread capacitor can be added (see 
"Tune -Up and Operation" section) if de- 
sired. Coil L2 is the "tickler," coupling 
part of V lb's plate signal back into the 
grid to provide regeneration. Potentiom- 
eter R9 varies the plate voltage to V1b 
and acts as a regeneration control. 

The "red -blue" primary winding of 
transformer T3 couples the output of 
V1b to T3's secondary, and thence to the 
grid of audio amplifier Vic. The speak- 
er, or the earphone section of a handset 
(via jack J3), is driven by Vic through 
output transformer T2. 

The speaker has a high -impedance 
voice coil so that it will come close to 
matching the impedance of the handset 
earphone (both being operated from the 
same output transformer). If the hand - 

PARTS LIST 

B1 -3 -volt battery (two Burgess Type 1 flash- 
light cells in series, or equivalent) 

CI, Co -50 µµf. 
C2. ('3. C4. C9, C10-0.001 µ1. 
C5-5 µµJ. 
C7-100 µµI. 
C3-20-µµ1. variable capacitor 

111,1C-20 or equivalent) 
C/1---10-114. variable capacitor 

31.4C-10 or equivalent) 
C12- -100-414. trimmer capacitor 

3l.I PC -100-B or equivalent) 
C13 -10-µf., 15 -volt electrolytic capacitor 
C14 -Dual 20-µ1., 450 -volt electrolytic capacilor 
D1, D2, D3, D4 -5E4 diode (Inter -national Rec- 

tifier) 
11 -4 -pin socket to accept meter probes 
l? Female coaxial connector, chassis -type (Am - 

phenol 83 -IR or cquivaleut) 
13 -2 -conductor, closed-circuit phone jack 
14 -2 -conductor, open -circuit phone jack 

all 500 -volt, 
Cera,ric disc 

capacitors 
(líaulnarlund 

(llaumarlund 

(Hanmadund 
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The 6EZ8 tube, as shown in schematic diagram, is set fcr "transmiS-' or "receive" by 8 -pole switch S2. 

L1-15 turns of #30 d.c.c. wire close -wound on 
e I. II. Miller 4400-R slug -tuned form 

L2-3% turns of B&W 3003 coil stock (V2" - 
diameter, 16 turns per inch) or equivalent 

L3 -5M1 turns of B&I1' 3003 coil stock or equiv- 
alent, tapped % turn from ground end 

L4. L6-7-0., 1000 -ma. r.f. choke (O/im ite Z-50 
or equivalent) 

LS 4% turns of B&W 3015 coil stock (1" - 
diameter, 16 turns per inch) or equivalent 

L7 -9 -henry, 50 -ma. filler choke (Stancor C- 
1215 or equivalent) 

R1-12.000 ohms 
R2-4700 ohms all resistors 
R3, R5 -100 ohms 2 -watt, 10%. unless 
114-270.000 ohms otherwise specified 
R6-2.7 megohms 
R7-120,000 ohms 
R8-33,000 ohms. 1 watt 
R9 -75.000 -ohm. linear -taper potentiometer, wit/i 

s.p.s.t. switch (O/mite CU7531 with CS -1 
.switch, or equivalent) 

R10, R11-330,000 ohms 

R12, R13-22 ohms 
S1-S.p.s.t. switch (on R9) 
S2 -8 -pole. 2 -position rotary switch. non -short- 

ing type (Centralab PA -1025 with one pole un- 
used, or equivalent) 

SPKR-31/2" PM speaker, 45 -ohm voice coil- 
see test 

TI-Power transformer; primary. 117 volts; sec- 
ondaries. 460 volts CT a 50 ma., 6.3 volts el 
2.5 amperes (Stancor PC -8418 or equivalent) 

T2-Universal output transformer (Stancor A- 
3823 or equivalent) 

T3-Transceiver transformer; primaries, 100 
and 10,000 ohms; secondary, 100,000 ohms 
(Triad A-21 X ) 

V1-6EZ8 tube 
X1-Crystal-see text 
1-2" x 7" x 7" aluminum chassis (Bud AC -405 

or equivalent) 
Misc.-Sockets for VI and X1, holder for B1, 

terminal strips, line cord and ping. perforated 
board and terminals, 1" spacers, bandspread 
capacitor (optional), handset or mike, etc. 
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set feature is not desired, a standard 3.2 - 
ohm speaker can be used-but the con- 
nections to T2's taps must be changed 
(see "Construction" section). 

Transmitting Circuit. When S2 is 
switched to the "transmit" position, V 1a 
becomes a crystal -controlled oscillator- 
providing an output in the 25-mc. range. 
The crystal used at XZ can be a "funda- 
mental" type having a frequency be- 
tween 8.350 mc. and 9.000 mc. or be- 
tween 12.525 mc. and 13.500 mc. An 
"overtone" crystal designed for the 25.- 
050 to 27.000 mc. range can also be used. 

Section V1b of the 6EZ8 is the final 
output tube. Doubling the 25-mc. oscil- 
lator output, it delivers a 50.1 - 54 mc. 
signal from crystals in the above ranges 
( 50.1 - 54 mc. is the XM-phone portion 
of the 6 -meter band). Since triode VIb 
is a frec uency doubler, it requires no 
neutralization. The plate circuit of V1b 
is matched to the antenna by means of 
the pi -network circuit mentioned earlier. 

Battery El supplies the operating cur- 
rent for a carbon microphone (or the 
microphone section of a handset) 
plugged into jack J4. The mike signal 
is fed to the "yellow -yellow" primary 
winding of transformer T3, and is cou- 
pled to the grid of Vie (the latter now 
acting as a modulator). The primary of 
transformer T2 serves as a choke to 
couple the output of Vie to the plate 
circuit of final amplifier Vib. 

Power Supply Circuit. A full -wave 
rectifier supplies the d.c. voltages for the 
transceiver. Two inexpensive 400-PIV 
diodes in series are used in each rectifier 
leg, each pair (D1/D2, D3/D4) being 
the equivalent of an 800-PIV diode. Re- 
sistors R12 and R13 protect the diodes 
against current surges. The filter net- 
work consists of Cilia and C14b, and L7. 

The heater circuit of VI is not 

grounded at any point because the cath- 
odes of Via and Vie are internally con- 
nected to the heater (see base diagram 
on schematic) . If the heater were 
grounded, these cathodes could not be 
properly biased. Bias is supplied through 
resistor R11 on "receive" and through 
resistors R10 and R11 in parallel on 
"transmit." 

Construction. The transceiver is built 
on a 2" x 7" x 7" aluminum chassis. 

8Y 

JI J2 L5 

4s L6 CI SOCKET 

'Ke-e9"/'. - « 

.. 

Your completed 6 -meter transceiver should look 
(above, left) is not crowded except in vicinity of 

When mounting the parts, follow the au- 
thor's layout as closely as possible. This 
applies especially to switch S2 and the 
socket for tube V 1, since the wiring 
around these components is a bit crowded 
and leads must be kept short. 

Specifications for the construction of 
coils L1, L2, L3, and L5 will be found 
in the Parts List. Coils L2, L3, and L5, 
cut from Barker and Williamson "Mini- 
ductor" stock, are supported by their 
own leads-be sure to make these leads 
long enough for connection into the cir- 
cuit. Coils L2 and L3 should be mounted 
about 1/4" apart; this spacing will be ad- 
justed more closely later (see "Tune -Up 
and Operation" section). 

Because it would be difficult to prewire 
switch S2, and because most of the ter- 
minals would otherwise be difficult to 
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reach once this switch is mounted in 
place, an access hole is punched in the 
chassis directly above S2. This 11/4." -di- 
ameter opening can be made with an or- 
dinary tube -socket punch, and permits 
access to all of the switch terminals 
which can't be reached from the other 
side of the chassis. 

The switch specified for S2 has two 
decks-four poles available on each one. 
Use the rear deck (the one farthest 

A 

n tat . 5Pvt 

4s! 
, 

11 
xi 52 

CO (12 S,! A6JüSTartekT Sman' 

much like the photo above, right. The underchassis 
V1 and Si. where wiring must be carefully done. 

from the knob) for sections S2b. S2c, 
S2d, and S2f. Sections S2a, S2e, and 
S2g are wired to the front deck, and the 
remaining pole on this deck is left un- 
used. 

If you plan to use a handset with the 
transceiver, install J3 and use taps 1 and 
6 on transformer T2 as shown on the 
schematic. Should the handset feature 
not be desired, J3 would not be needed 
and a standard 3.2 -ohm speaker could 
be substituted for the 45 -ohm unit speci- 
fied for the speaker; tap 1 on T2 would 
remain connected as before, but the 
speaker would be connected between 
ground and tap 3. 

The remainder of the construction is 
straightforward and needs little com- 
ment-but note that diodes D1 -D4 are 
mounted on a small section of perforated 

board. The board is installed on a pair of 
1" spacers so that none of the connec- 
tions will touch the chassis. Resistors 
R12 and R13 are also wired to the board 
(on the opposite side) . 

Tune -Up and Operation. Set switch 
S2 to "transmit," plug in a crystal at X1, 
and connect a X47 dial lamp across J2 
as a dummy load. Now close power 
switch S1 and allow V1 to warm up. With 
a VOM set to its lowest "d.c. volts" scale 
connected across Da and J1b (positive 
to Jib), adjust the slug of L1 for a dip. 
The "dipped" reading should range from 
0.6 to 1 volt. If a wavemeter or grid -dip 
meter is available, check the frequency 
of Vi's output (it should be about 25 
mc.). 

Now connect the positive lead of the 
VOM (still set at the lowest d.c. volts 
scale) to J1d and the negative lead to 
Jic. With capacitor C12 set at its mini- 
mum capacity position, adjust capacitor 
CI1 for a dip on the meter. If no dip 
is obtained, adjust C12 so that its plates 
are half -meshed and try again. If you 
still don't get a dip with C11. try other 
settings of C12 until you do. The 
"dipped" reading on the meter should 
be about the same as before (0.6 - 1 
volt). 

Next, adjust C12 for maximum bril- 
liance of the dial -lamp dummy load, con- 
tinually readjusting Cli for a dip. When 
maximum brilliance has been obtained. 
the meter reading should still be in the 
neighborhood of 0.6 - 1 volt. At this 
point, a wavemeter, grid -dip meter, or 
communications receiver should be used 
to make sure the output at J2 is in the 
6 -meter band. 

The dial lamp is now disconnected 
from J2 and a 50- or 75 -ohm antenna 
connected in its place. Retune CII for 
the dip, and the adjustment of the trans- 
mitter section is completed. 

Switch S2 to "receive" and, with re- 
generation control R9 set so that you 
hear signals, tune capacitor CS through 
its range. The 6 -meter band (50 - 54 
mc.) will be found between commercial 
stations operating on 45 - 50 mc. and 
television channel 2 (54 - 60 mc.) . Once 
you've determined that the receiver is 
working, tune to a weak station, set re- 
generation control R9 at the midpoint 
of its rotation, and adjust the spacing 

(Continued on page 119) 
August, 1962 49 



b 

Everyone t9lksá 

the weather- 

ci log 

by#1111ERr.euSs 

NORTH ATLANTIC AREA 

Frequencies (in kilocycles): 3001, Sá31, i323.5, 13194.5 

TIME OF 
BROADCAST 
(after the hour) 

STATION 
ON THE AIR 

00 15 20 
30 45 50 

SHANNON NEW YORK GANDER 

AIRPORTS Amsterdam Baltimore Gander 
REPORTED ON Brussels Washington Goose Bay, Labrador 

Frankfurt Philadelphia Mortreal 
Koln New York Stephenville, Newf. 
Zurich Newark Halffax 
Geneva Boston Toronto 
Shannon Ottawa 
Dublin Ci'icago 
Prestwick Drtiort 
London S,dney. Nova Scotia 
Gatwick S_rtderstrom, Greenland 
Copenhagen F-dbisher, Baffin Is. 

New York (Idlewild) 

r 

9 

5 
_ 
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YOU can be an expert on the daily 
fickle fluctuations of the weather in 

Europe, on the high seas, in Alaska or 
Honolulu, or just about anywhere. All 
it takes is a short-wave receiver, a long- 
wire antenna, and the knowledge of when 
to listen and where to turn to on your 
dial. 

Weather conditions in the entire North 
Atlantic area, from Washington up 
through Canada, Newfoundland across 
to Ireland, and all of Western Europe are 
broadcast every half hour. The purpose 
is to keep international airline pilots 
abreast of weather changes, just as 
broadcasts on the low -frequency band 
(200-400 kc.) do for the domestic and 
cross -continent flyers. 

Until recently, the weather broadcasts 
were quite limited, both as to number 
of sites covered and data provided. Since 
March 15, 1962, however, this is all 
changed. You no longer have to try to 
understand a Belgian trying to speak 
English on top of all the QRM and static 
to learn about hailstones in Brussels. 
Three stations, all of them operating on 
four frequencies simultaneously (see 
table below, left) with 3000 watts, are 
multiplexed to give you the weather 

05 
35 

SAN FRANCISCO 

Los Angeles 
Portland 
Seattle 
Sacramento 
Riverside 
Fairfield/ 

Travis 
Sacramento/ 

McClellan 

PACIFIC AREA 

story around the clock. Detailed infor- 
mation is broadcast for each airport re- 
garding the existing cloud cover, visibil- 
ity, temperature, dew -point, precipitation 
(if any) , wind speed and direction, and 
barometric pressure. Then forecasts for 
the next 6-12 hours are given. 

A similar service is available for the 
Pacific air routes (see table below). For 
the easterners who are curious about the 
weather at the World's Fair in Seattle, 
the West Coast stations can be heard 
during the early morning hours even on 
simple, low-cost receivers, under favor- 
able listening conditions. To get an idea 
of the scope of the Pacific area coverage, 
try sticking some pins on a globe or map 
of the world representing all the stations 
listed here. 

And that isn't all. Eastern Europe, 
Africa, South America, and even South 
Asia use the same general bands. Up-to- 
date details are contained in Meteorologi- 
cal Tab/es for International Air Naviga- 
tion, Document 7155, published by the 
International Civil Aviation Organiza- 
tion, Montreal, Canada. It costs $3.50 

in Canadian currency (about $3.25 in 
U. S. dollars), and will permit you to .. . 

DX the world's weather. 30 

Frequencies (in kilocycles): 2980, 557k, 8905 

Tokyo 
Nagoya 
Osaka 
Okinawa/ 

Naha 
Chitose 

15 
45 

HONG KONG 
reesn 

Hong.Kon8 
Waglan -- 

Cheung Chau 
Taipei 
Tainan 
Manila 

20 
50 

ANCHORAGE 

Harrow 
Galena 
Fairbanks 
Big Delta 
Anchorage 
Kodiak 
Cold Bay 
Adak 
Vancouver 

25 
55 

HONOLULU 

'Hake 
Canton 

On the air 24 hours a 

day, the stations at ; 

left can be heard twice 
every hour. Each sta- 
tioi reports on the 
weather conditions at 
the airports listed be - 
lot,. it. In any one 
hal`hour interval, you 
cart hear weather re- 
ports covering the en- 
tire North Atlantic 
or Pacific area. s- 
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Here's one electronic counter that's 

handy time and again-it responds to 

YOU CAN probably think of umpteen" 
uses for an electronic counter, and 

once you've studied the circuitry of the 
little unit shown here; you'll no doubt 
think up' umpteen more. Because of its 
sensitivity and versatility, the counter 
about to be described will fill thé bill for 
just about every application. 

The cadmium sulphide photocell, in the 
device is especially sensitive and is there- 
fore effective even with relatively small 
amounts of incident light. Even more 
important, the unit can be set 'to count 
either "light" or "dark" pulses al the 
flip of a switch, and there is a jack which 
allows you to bypass its photocell and 
use a remote switch or relay, whenever 
you wish. 

Construction. Building the electronic 
counter requires little more than mount- 
ing the components on the top cover of 
the utility box and wiring them up .as 
shown in the schematic diagram. 

Begin by attaching the counting mech- 
anism to the upper part of the cover. 
'Then center the octal socket for the pho- 

52 
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tocell below the counting mechanisms 
The jack (J1) for connecting a switch, 
relay, or other triggering device should 
be mounted on the lower left-hand side 
of the cover; and the "dark/light" switch 
(S1) should be mounted on the lower - 
right -hand side. 

Photocell PC1 comes installed in a 
tube base and can either be plugged di- 
rectly into the socket on the front panel 

'or into a similar 'socket on a '"probe" 
cable., The author prepared a cable from. 
a length of #16 rubber zip cord with an 
octal socket on one end (for mating with 
the tube base on the cell) and -an octal 
plug dn, the other (for mating with the 
tube socket on the counter itself) . . 

This arrangement makes the unit 
much more versatile than it would other - 
'wise be, since the photocell can be con- 
veniently moved about and placed almost 
anywhere. The probe cord can be any 
reasonable length. Since only two termi- 

°,nals are required, its a simple matter to 
hook up the sockets and plugs so that 
'they mate properly. 
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certain to come in 

light or dark pulses 

. 

By HAROLD REED 

Operation. To use the counter, it's 
only necessary to plug the photocell into 
the front -panel socket (or into the probe 
cable), plug in the power cord, flip S1 
to "light" or' "dark" (depending -on what 
kind of pulses you want to trigger the 
counter), and "direct" these pulses on 
the cell "window." Don't , worry about 

(Continued on page'110) 

PARTS LIST 
.11--Chassis-mounting a.c. socket (Cinch -Jones 

2R2 or equivalent) 
1<1 S.p.d.t. relay, 115 -volt a.c. coil (Guardian 

universal '200" series or equivalent) 
PCI-Cadnriunt sulphide photocell mounted in 

octal tube base ( Lafayette Radio ,115-352 or 
equivalent) 

R1--560-ohm, 1 -watt resistor 
S1-D.p.d.t. loge, switch 
1 -Counter mechanism (General Controls 

CE-10B.V502 or equivalent-available front 
Illicrl Radio Corp., 100 .V. IVerter,, Ave., 

Chicago 80, Ill., catalog #77 P 031. for $6.40, 
plus postage) 

1-5" x 4" x 3" aluminum utility box (Bud 
CU -2105-A or equivalent) 

/ Line cord and plug 
41isc.-Octal socket, wire, solder, etc. 

COUNTER 
N. -MECHANISM 

¡MiET a3 

X 
c- 

KI 

JI 

n 
VAC 

PCI 

1 

r-= i~ 

cr 

COUNTER 
MECHANISM 
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from Wax to Watts 
THERMOELECTRIC GENERATORS, pre- 

viously limited to classroom demonstra- 
tions and government projects due to high 
costs, are beginning to find consumer ap- 
plications. Among the first on the market 
is the Model 151 "Seejenator," which uses 
a plumber's candle to create enough elec- 
tricity to operate a transistor radio. Light 
the candle, attach two leads, and your radio 
will play in a fallout shelter or on a camp- 
ing trip-with no batteries to go dead. 

Made by Harco Laboratories, Inc. (77 
Olive St., New Haven, Conn.), and priced 
at $19.95, the Seejenator has two thermo- 
electric elements connected in series or 
parallel by means of a built-in slide switch. 
Open -circuit voltage is 8 volts (series- 
connectedl and internal resistance about 
800 ohms; 4 volts can be obtained (parallel - 
connected) with 200 -ohm resistance. 

An adapter comes with the unit which 
allows the user to adjust the height of the 
elements over the flame with a resulting 
change in output-voltage-less heat means 
lower voltages. The Seejenator output can- 
not power a Part 15 transistor transmitter, 
but when the generator is connected across 
the transmitter's wet cells (through a diode 
to prevent reverse current flow), it provides 
a trickle charge. 

From time to time it will be necessary 
to remove carbon deposits from the ele- 
ments, using a small bottle brush. Also, it's 
a good idea to have a stock of replacement 
candles. Oh, yes, and matches, too ... 30 
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Connect generator to a VOM 
(top photo), light candle, 
and watch the voltage climb. 
Raising heated elements 
(right) varies the voltage. 
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HAVE GALL, WILL CALL 
by David Moore "Okay on the weather, Dave, and on the setup, too. 

Weather here is overcast, and station here home-brew. 
I don't go in for factory sets, especially wired gear, 
And even from factory chassis I usually stay clear. 

"I grind out my own crystals, make my own knobs, too. 
Yes, there's nothing like a station that's totally home-brew. 
The rig, homemade of course, uses 811A's, 
Running 1400 volts, we find that power pays. 

"We've heard a lot of DX on the home-brew hearing aid. 
All we need is several more, and DXCC is made. 
The beam, like all the rest, is also made by hand, 
And gives us 1:1 on the 20 -meter band." 

And so our home-brew friend, who was manually inclined, 
Rambled on for hours as his setup he defined. 

No longer do I hear this lolly fellow on the band. 
No longer do I hear of all the rigs he's built by hand. 
It seems that said enthusiast was not a ham at all- 
It seems that said enthusiast had signed a home-brew call! 
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NEW FORM FOR CB 
Once a stumbling block for prospective CB'ers, 
FCC Form 505 now speeds up license processing 

By JULIAN M. SIENKIEWICZ 
Managing Editor, 2W5I 15 

{/TAY BACK in the year One of the 
rr "new" Citizens Band, the Editors of 

POPULAR ELECTRONICS decided to publish 
an article on how to apply for a CB 
license. Our reasons were simple. We 
wanted to inform our readers of the new 
radio service which, up to that time, had 
not been championed by any magazine. 
Also, from our contacts with the Federal 
Communications Commission, we had 
learned that an unnecessarily large por- 
tion of the applicants for the prized CB 
ticket were being turned down simply 
because they were not filling out Form 
505 correctly. 

Who was to blame for the bouncing CB 
license applications? Well, in some cases 
it must have been the rejected applicants 
themselves, since a good many applica- 
tions were received in good order and 

licenses were issued. The FCC might 
be partially to blame-for the creation 
of the complicated Form 505. But if a 
mere application form is the cause of 
so many troubles, why not rip it up and 
start out fresh with a new one? Well, 
that's exactly what the FCC has done. 
A new Form 505 is in the works and a 
few of you may already have used it in 
the past month. 

To spot the new form, look at the up- 
per left-hand corner of the application 
and you will see printed "FCC Form 505, 
April 1962." (The old form bears the 
date "September 1958.") The new form 
can only be used by applicants for Class 
B, C, and D stations; Class A CB'ers now 
have to use FCC Form 400. 

For Class D CB'ers Only. Applications 
for Class D Citizens Band licenses for 

Look for the date "April 1962" in the upper left-hand corner of the Form 505 
you have. If it is there, this article will guide you in filling out the form. 
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individuals outnumber by far all other 
CB license requests. Therefore, a step- 
by-step procedure is given below to 
help the typical would-be "individual" 
CB'er fill out the application. The item 
numbers match those on Form 505 and 
the work sheet that comes with it. When 
you receive your application material, 
rip off the work sheet and fill it out, 
using a pencil so that possible mistakes' 
can be easily erased. 

Item 1. Put an "X" in box D. 
Item 2. Write in the number of trans- 

mitters you plan to operate within the 
next five years under this license. 

Item 3a. Write in your full legal name. 
Married women should write their own 
names (i.e., Jane Jones, not Mrs. John 
Jones). 

Item 3h. Insert your permanent ad- 
dress in this box. If you would like to 
have your license mailed to some other 
place, turn the work sheet over and in 
the large box entitled "Remarks and Ad- 
ditional Data" insert the mailing instruc- 
tions-giving complete details. 

Item 4. Mark the box labeled "Indi- 
vidual." 

Item 5a. In almost all cases, you will 
either own or plan to purchase transceiv- 
ers; if this is so, mark the box labeled 
"Yes." 

Item 5b. Since you have answered 
Item 5a with a "Yes," skip this item. 

Item 6. Insert the county and state for 
the address given in Item 3b in the ap- 
propriate boxes. If you are in doubt as 
to the county in which you live, a phone 
call to any local or state government 
office will get you the information. 

Item 7. In this item, the FCC wants 
you to state that you have read and un- 
derstood the FCC rules` governing the 
station you want to operate, that you in- 
tend to operate your station according 
to these rules, and that you will control 
your station yourself at all times. So. 
the answers to Item 7 a, b, and c should 
be "Yes," "Yes," and "No," in the order 
given. 

Item 8. If you have never been con- 
victed of a crime for which you were 
fined $500 or more or were sentenced to 

*Yon are required to read and understand the pro- visions of a current copy of Part 19, the Citizens Radio Service Rules. This is in Volume VI, FCC Rules and Regulations. To purchase Volume VI, send $1.25 to the Superintendent of Documents, 
Government Printing Office, Washington 25, D. C. 

six months or more in jail, put an "X" 
in the box labeled "No." 

Item 9. If you now have a Class D 
station license, you are required to give 
the call -sign and state why you are filling 
out this form. You might be filing the 
application "to change permanent ad- 
dress," or "to add new mobile units," or 
for just about any other reason that 
would make the statements on your orig- 
inal application no longer true. New ap- 
plicants or holders of expired Citizens 
Band licenses can just write "Not ap- 
plicable." 

Item 10. Most CB'ers buy equipment 
approved by the FCC for Class D opera- 
tion; if such is the case with you, just 
forget about this item. 

Finishing Up. The work sheet is almost 
complete. All that remains for you to 
do is read the statements under "I CER- 
TIFY THAT:" near the bottom of the 
sheet, sign the work sheet, and insert 
the date on the line indicated by the 
arrow. Your signature should agree with 
the name given in Item. Se; no other sig- 
natures are needed for "individual" ap- 
plications. Then mark the box labeled 
"INDIVIDUAL APPLICANT" under 
your signature. 

Now fill out the actual application. 
using a typewriter. Carefully copy every- 
thing from your work sheet onto the 
application, sign it, go over it to be sure 
that you have made no mistakes, and 
mail it to the FCC. Address the envelope: 
"Federal Communications Commission, 
Gettysburg, Pa." DON'T detach the car- 
bon paper from the copies of the form- 
the FCC still has a use for it in process- 
ing your application. 

Some CB old-timers will say. "It's just 
too simple to be true," and "Don't you 
have to tell them why you want a CB 
license?" and "What about the notary 
seal on the license application?" 

One of the reasons for creating the 
new Form 505, as we said before, was to 
reduce the complexity of the application. 
Also, if you use your license within the 
scope of the FCC Rules and Regulations, 
then the purpose must be okay; so, the 
FCC feels, why state it? And as for the 
notary seal, it is now no longer necessary 
either for the new form or for the old 
one. 

Don't use the old form after December 
(Continued on page 115) 
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By IRA KAMEN 

In the battle for TV ratings 

crime will be the loser when 

WUHF broadcasts the line-up 

THE New York City police are using UHF -television as a weapon in their war 
against crime. Now, more than ten times the number of detectives can view 

and study the features and mannerisms of criminals at police line-ups than was 
previously possible-by watching a TV screen at their local precincts. 

At police headquarters, suspected criminals are posed on the line-up stage 
("suspects" shown in photo at top of page are actually detectives) and viewed 
by a television camera. The video signal is then "scrambled" by an encoder and 
sent to the top of the Empire State Building, where it is tran:.mitted by New 
York City's UHF -TV station, WUHF, on Channel 31. Standard TV receivers 
equipped with out -boarded decoders permit selected police audiences to view the 
line-up. (Small photo at right shows both scrambled and decoded picture.) 

The Police Department believes that this application of UHF -TV will save 
them considerable man -power and man-hours. In addition, key witnesses will 
he able to view the line-up without traveling to Police Headquarters. 

The designer of this "video security system," Teleglobe Cosmotronics Cor- 
poration of New York City, assures police that no unscrambling of the picture is 
possible on home receivers. Without the decoder, the scrambled picture suggests 
that the set's vertical and horizontal hold circuits have gone berserk. 30- 
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Hobnobbing 

The Office Monster 

"I'll say you fixed it ... every time 
I press a button, water comes out." 

o -ono Oue4 
o 00 

"I'd certainly have to give 
Halworth an 'A' for effort." 
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Rh Barbaugh 

10 11 12 13 14 

24 25 26 2I 28 

38 39 40 CI 42 

52 53 54 10 56 

66- 67 68 69 70 

coo 
G i¡ 000 ?00 ooO 

"It says 'Bingo.' " 

"The following answers 
will be in living color!" 
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ake almost any a.c./d.c. receiver, 

or buy a receiver kit. Do a little 

rewiring, and presto! You have a .. . 

By WILLIAM 1. -MILLARD 

ONE-ARMED. 
THEREMIN 

ER. VE hear of a theremin? If you haveñ't, you've missed something-this 
fascinating device has been around since the days' when electronics wore 

diapers, and it might aptly be called the "handyman's musical instrument." 
Because you play it by varying the position of your hand near its antenna, 

you'll need little in the way of musical training to 'master" the theremin. 
In fact, a good ear, a steady hand, and a little practice are about all it takes 
to develop sufficient proficiency to play a duet -with your favorite record. In 
time, you may even want to show off your virtuosity with a solo perform- 
ance! 

Some of the more elaborate theremin circuits boast gimmicky volume con- 
trols, regulated power supplies, variable tone controls, and so on. Inevitably, 
though, these "refinements" increase the cost and complexity, and they 'also 
add to the difficulty of construction. 

The circuit shown here, on the other hand, trades such embellishments for 
good old simplicity, stability, and economy. It can be built in a couple of 
evenings from a "retired a.c./d.c. receiver of the "All-American 5" variety, 
a few odds and ends of hardware, and a couple of' r.f. chokes. Or, if you 
prefer to duplicate the unit illustrated in the photographs, you can do 
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so for little more than the cost of the 
receiver-$9.95. 

Original Experiments. The prototype 
of the unit pictured here was built in 
response to a request for "something that 
could be made from an old radio." The 
original circuit was assembled on a 
breadboard, using only those com- 
ponents that you might reasonably ex- 
pect to find in a typical a.c./d.c. receiver 
(except for coils L1 and L2). 

The results were more than satisfac- 
tory, and the circuit worked well with 
a wide range of values for the resistors 
and capacitors. In fact, the only critical 
parts were the two r.f. coils (L1 and L2) 
and capacitors C3 and C4, all of which 
make up the variable oscillator's tank 
circuit. 

Since the device was such a success on 
the breadboard, the decision naturally 
followed to "dress it up" a little. With 
no old receiver available for "cannibal- 
ization," a five -tube "semi -kit"} was pur- 
chased-it provides all of the major 
components you'll need, as well as a 
goodly share of the resistors and capaci- 
tors. 

If you decide to use this kit, remove 
the loopstick, the oscillator coil (L1 on 
the kit schematic) , and the coil (L2 on 
the kit schematic) and the 100 -µ,uf. ca- 
pacitor which is in parallel with it from 
the plate circuit of the i.f. amplifier 
tube. In addition, take out all of the wir- 
ing to the i.f. transformer (T1 on the 
kit schematic) and to the 12BE6 and the 
12BA6 tubes (with the exception of that 
going to the heaters). 

This procedure holds true with any 
a.c./d.c. receiver. The audio and rectifier 
circuits remain intact, but everything in 
front of the second detector has to go. 
Only one i.f. transformer is required 
(either one will do), and the choice will 
depend on which is the more convenient- 
ly located. 

Both the rectifier and audio stages 
are pretty much standard, the only addi- 
tion being capacitor C13 which bypasses 
the r.f. hash to ground. The front end 
of the circuit, however, departs dras- 
tically from normal circuitry. In fact, it 

tThe kit, catalog number KT -204, features a super- 
heterodyne circuit with all major components al- 
readtt mounted on the chassis. It's available from 
Lafayette Radio Electronics 111 Jericho 
Turnpike, Syosset, L. I., N. Y., 

Corp.,or 
$9.95 plus 

postage. 

uses conventional components in a rather 
unconventional manner, as we'll see in 
a moment. 

About the Circuit. Basically, the 
theremin delivers an audible signal by 
beating two r.f. signals together. The 
r.f. voltages are produced by two oscilla- 
tors-one generating a fixed -frequency 
signal, the other controlled by body ca- 
pacity and producing a signal of varying 
frequency. We'll refer to them as the 
"fixed oscillator" and the "variable oscil- 
lator," respectively. 

Tube V2, the 12BE6 pentagrid con- 
verter, is connected as an oscillator to 
generate the fixed -frequency signal. It 
operates in the vicinity of 80 to 100 kc., 
depending on the values of the com- 
ponents. An i.f. transformer, with its 
primary and secondary windings in se- 
ries, is employed as a tapped inductance 
in a Hartley oscillator. The cathode of 
tube V2 is connected to the jumper be- 
tween the two coils, and both sections 
of the tuning capacitor (C10), as well as 

PARTS LIST 

*C1-5-80µµ1. trimmer capacitor 
*C2, C4-0.005 µJ. All capacitors 
*C3-0.0022 µJ. 1000 -volt ceramic 
*C5-750 µµJ. disc types, unless 
C7, C8-100 µµJ. otherwise indicated 
*C9-Disc capacitor-see text 
C10 -2 -gang tuning capacitor, with both sections 

connected in parallel 
CI1-330 µµJ. 
*C12-0.001 µJ. 
C13-500 µµJ. 
*L1-60-urb. r.J. choke (J. TV. Miller 693 or 

equivalent) 
*L2-2.5-nrlr. r.f. choke (1. W. Miller 640 or 

equivalent) 
R1-1 mrgohnr 

capacitor C9, are attached to the "grid" 
end of the i.f. transformer. 

Tube V1, the variable oscillator, is 
connected in a Colpitts circuit, a config- 
uration which is doubly attractive in this 
particular application. First, it allows 
the use of a high capacitance across the 
grid and plate circuits, thus minimizing 
the effects of interelectrode capacity 
variations on frequency stability. And 
second, it permits the use of a single, un- 
tapped inductance to complete the reso- 
nant tank circuit. 

(Continued on page 112) 
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ANT. 

LI L2 
60m1, 2.5616. 

CI 

so 
yyl. 

TI 
15EE TEXT) 

SEE 
TEXT) 

*R2-47,000 oboes 
R3-100.000 oboes %-watt, 10% 
R4 20,000 oleos 
T1 -1.I. trans/ornzer-sec text, 
V1-1213/16 tube 
l 2-I2BE6 tube 
I'3-12.1 N6 tube 
1/4--5005 tube 
I'5 --351I'4 tube 
I-A.c./d.c. receiver or "semi-kit'-see text 
n'1-"G-clef" anienoa-.see text 
.I-RCA pbono plug and jack ( jor connecting 

antenna) 

VI V3 - V1 
12BA6 . 

12AV6 7 5005 

C5 
750 2 

V2 
128E6 

CII 
330 7 r 

1 7% 

1001( 

All resistors 

5Not supplied with "semi -kit" receiver used by 
the author 

C4 C3 CI C2 

CS LI 
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21111. 

117V' 71 
AC/DC IAYI 

.t . .. 
rr 

+ 

1001. 1001. 
150V50V 

V5 
354 Iv: '7"-> 

VS 74 VI V2 V3 

4 3 4 1,r 3 3 4 1 3, 

5767) 

Schematic diagram is based on semi -kit 
used by author. Letters on transformer 
Ti correspond to those on unit in semi - 
kit; gray portion of schematic is es- 
sentially unaltered. Below: rear views 
of antenna assembly and of the theremin. 
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ELECTRONIC 
NOISE QUIZ 

I Buzz 

45 Boom 

62 

A B 

The noises that electrical 
and electronic devices 
make can indicate normal 
operation or trouble, and 
a clever technician trains 
his ear to distinguish one 

from the other. Test 
your noise knowledge by 

matching the 7 0 noises 

listed below with the draw- 
ings (A -J) of the devices 

that usually produce them. 

(Answers on paye 116) 

2 Chatter 3 Rumble 4 Chirp 

By ROBERT P. BALIN 

5 Growl 

C 

E 

7 Scratch 8 Hiss 9 Wow 10 Whine 
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By HERB S. BRIER, W9EGQ 
Amateur Radio Editor 

HOW TO INCREASE YOUR DX SCORE 

AS SOON AS most Novice operators 
discover that they can contact local 

hams without too much trouble, they 
begin asking: "Where's all that DX I 
read about in 'News and Views'? I make 
lots of contacts, but I never hear any 
DX. Why?" 

The answer is that the difference be- 
tween making routine contacts and work- 
ing DX is comparable to that between 
fishing for pan fish and fishing for game 
fish. The latter requires more "know- 
how." Here are some of the things an 
eager newcomer must learn before he 
can be very successful at DX'ing. 

DX in the Novice Bands. There is, of 
course, a greater variety of DX to be 
heard outside the Novice bands than 
within them. Nevertheless, there are 
Novices to be worked in Alaska (WL7's) , 

Hawaii (WH6's) , Puerto Rico (WP4's) , 

and in the rarer states like Nevada, 
Wyoming, Delaware, and New Hamp- 
shire. In addition, some foreign sta- 

Novice Station of the Month 

tions move into, or near, the Novice 
bands especially to work Novices-you 
have to dig for those, though. 

Remember, too, that the best frequen- 
cies for distant contacts depend on the 
time of day. Fifteen meters is the best 
Novice band for foreign DX'ing during 
daylight hours, 40 meters usually taking 
over at night. But don't overlook 80 
meters-especially as a source of missing 
states for your WAS certificate. 

A Lot of Listening. Getting down to 
fundamentals, the first rule for working 
a lot of DX is to listen, listen, and then 
listen some more. Pass over stations 
from states and countries already con- 
firmed without a backward glance, only 
calling the new ones. 

When you hear an interesting CQ, an- 
swer it, of course, but also keep your 
ears open for QSO's already in progress. 
Patiently waiting for a contact to end, 
then calling the station you want, is an 
effective way to pull a new state or coun- 

This month's winning photo in the "Novice Station of the Month" contest shows Herb 
Galloway, KN1VMT, 46 Oak Hill Dr., Arlington 74, Mass., at the controls of his Heathkit 
DX -40 transmitter and National NC -270 receiver. Herb, who has made over 250 contacts 
in 40 states over a period of four months, feels that amateur radio is the ideal hobby 
for anyone under the age of 90. He works 80, 
40 and 15 meters, using a vertical artenna on 
80 and a 40 -meter dipole on 40 and 15. 

Herb will receive a one-year free subscription 
to P.E. for his photo. If you would like to try 
for a similar award, send us a picture of your 
station-preferably showing you at the controls, 
and include with your entry some information 
about yourself, your equipment and your activi- 
ties. You may be one of the lucky winners. Non - 

prize -winning photos will also be published as 
space permits. All entries should be sent to 
Herb S. Brier, Amateur Radio Editor, POPULAR 
ELECTRONICS, P. O. Box 678, Gary, Indiana. 
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try out of the hat. Don't be surprised, 
however, if most of the other hams on 
the band seem to have the same idea. 
The size of the pile-up that develops 
around a rare DX station can often reach 
awesome proportions. 

Pile -Up Tactics. Listening for the pile- 
ups is one easy way to locate DX in the 
ham bands, but the drawback is that you 
are guaranteed a maximum of interfer- 
ence with your calls. For this reason, 
most successful low -power DX chasers 
try to locate a station just coming on 
the air for an operating session-before 
the competition finds it. 

But don't automatically give up on a 
DX station which is surrounded, like a 
queen bee, by a swarm. Carefully listen- 
ing to the buzzing for a few minutes 
may pay dividends. While many opera- 
tors listen for replies only on a single 
frequency (usually their own) , some play 
"receiver roulette"-never answering 
two calls on the same frequency in a 
row. 

The latter are the Novice's friends. 
because the high -power DX men can't 
"zero in" on them. A low -power opera- 
tor then has a chance to slip his call let- 
ters through the barrage. 

MODULATOR FOR THE EX -NOVICE 

If you are an ex -Novice with a brand- 
new General or Conditional Class license, 
you're probably anxious to convert your 
CW transmitter to phone operation. 
These days, though, you face a rather 
bewildering choice as to what type of 
modulator to use. Should it be AM, nar- 
row -band FM, SSB, or what? 

Well, the time-honored and efficient 
plate -modulation system of AM still has 
a lot to offer. The equipment is easy to 
construct, not too expensive, and re- 
quires no complicated adjustments. 

You can add the simple 25 -watt plate 
modulator (Class AB,) described here 
to any CW transmitter rated at up to 
50 watts input. And the result will be 
an AM phone rig delivering about 35 
watts of r.f. to your antenna. Not an 
overpowering signal, to be sure, but one 
that (properly used) will net you plenty 
of DX. 

Construction. The modulator is built 
on a 10" x 12" x 3" aluminum chassis. 
Although the parts layout is not par - 

LINE 
CORD 

V4 SOCKET J2 C7 C4 

C / CI V3 SOCKET 

VI SOCKET V2 SOCKET 

S2 

Modulator components fit on the 10" x 12" x 3" 
aluminum chassis with plenty of room to spare, as 
can be seen in photos above and at far right. The 
push-pull 6L6 -GC's put out 25 watts of audio, will 
drive transmitters running up to 50 watts input. 
Transformer T3 (see schematic at right) has 
taps to match impedance of most r.f. amplifiers. 

PARTS LIST 

C1-0.05-121., 400 -volt paper capacitor 
C2- -0.002-of.. 400 -volt Ceramic capacitor 
C3 -10-µf.. 25 -roll electrolytic capacitor 
C4 --10-µf.. 50 -roll electrolytic capacitor 
C5 -0,01-µf.. 1600 -volt ceramic capacitor 
C6-S-/ii,. 600 -volt electrolytic capacitor 
C7-Triple 10-µf.. 450 -roll electrolytic capacitor 
11--.Single-but/on-cootiet mulerop/roue receptacle. 

chassis -type 1:, m phenol 75 PC 1.1i or equiv.) 
.12 -Octal socket 
1.1- -l0.5-henry. 110 -ma. filter choke (Stancor 

('I+01 or equivalent) 
R1--10 megohurs all V2 -watt, 10% 
R' 2.2 megohurs resistor., unless 
R3- -271.,000 ohms otherwise specified 
113 100,000 0/11115 

R5--500,000-ohm potentiometer, audio taper 
1?6- 2200 ohms 
Ri- -250 ohms. 5 watts 
R3-3000 ohms. 10 watts 
R9--15.000 ohNrs. 10 wolfs 
si-S.p..ct. toggle switch 

ticularly critical, we suggest following 
the photographs fairly closely. 

While mounting the components, posi- 
tion a 3 -lug terminal strip adjacent to 
the 6U8 -A tube socket and install a 1 -lug 
strip under one of modulation transform- 
er T3's mounting screws. The triple - 
section capacitor (C7) should be an- 
chored under one of jack J2's mounting 
screws; all other fixed capacitors and re- 
sistors are supported by their leads. 
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VIB V2 
6L6 -GC I12 -6U0 - 

VIA 
(/2-608-0 

JI 
MIKE 

11 2 

R 
:OMI 

sl 
POWER" 

IIT VAC 

C2 
002y1\I 

6.3VCT 

CS 
OPI. 
250 

T2 GRN 

V4 
5114 -GB 

TI 

S2 -3 -pole. 3 -position rotary switch 
TI-!rower transformer; primary, 117 volts; sec- 

ondaries. 720 volts CT @ 120 ma.. 5 volts a 
.3 amp.. 6.3 volts a 3.5 amp. (Molitor PC - 
S -110 or equivalent) 

7'2- .Ilidio transformer; single plate to push -poll 
grids; for 7000- to 15.000 -ohm plate impe- 
dance; 1:3 turns ratio; 10 -ma. primary (Man- 
i -or .I -53-C or equivalent) 

T3 -25 -wait modulation tansfaroler; primary, 
10.000 ohms CT; secondary tapped at 8000. 
6500, 5000. and 3000 ohms (Stancor A-38-95 
or equivalent) 

1'1- 61.18-:I tube 
V2, V3--6L6-GC tube 
V4 -5U4 -GB tube 
1-3" e 12" x 10" aluminum chassis (Bud AC - 

4/3 or equivalent) 
Misc.-Tube sockets. hookup wire (including 

shielded cable), 5 -conductor cable for inter- 
eouueeliou to I ransnril ler. terminal strips, hard- 
ware, line cord and plug, crystal mike, etc. 

Wiring is point-to-point and needs lit- 
tle comment. But be sure to use shielded 
wire (with the shield grounded to the 
chassis) for the connections from tube 
V la to jack Ji and to gain control R5. 
Solder lugs for ground connections can 
be installed, under existing screws, as 
needed. 

Transmitter Connections. For details 
on how to connect the output of the 
modulator (pins 1 and 2 of jack J2) to 

C4 
IOyI. 
500 

C6 C7A 
8yt. IOyI. 
600V 450v 

V3 
61.6-6 C 

CTB 
IOyt. 

4500 

VI V2 

J2 
!REAP) 

BK 

3K 

CS 

COB 01 y1 

52 
POSITION FUNCTION 

I CW 
2 STANDBY 
3 PHONE 

T2 V3 

T3 

a 

al 

br- SI 

5 

S2. 

your transmitter, refer to the transmit- 
ter's instruction book. In general, pins 
1 and 2 are connected in series with the 
B+ supply to the final r.f. amplifier 
tube's plate circuit-with pin 1 going to 
the B+, pin 2 going to the plate circuit. 

Pins 5 and 6 of J2 are connected across 
the transmitter standby switch, and pin 
8 is grounded to the transmitter chassis. 
All of the above connections between 

(Continued on page 120) 
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Transistor 
Topics 

A"live" performance by an orchestra 
can be much more interesting than 

the best reproduction through electron- 
ic/mechanical means. In fact, some peo- 
ple prefer to watch a performance on 
TV, even with the limitations of most 
television sound systems, rather than 
hear the same orchestra on records 
through a high -quality stereo system. 

The difference, of course, lies in the 
simultaneous visual stimulation. A live 
or TV performance gives you something 
to watch-the movements of the conduc- 
tor, the changing overall pattern as dif- 
ferent instrments are used, and, often, 
the techniques of individual musicians. 

The "Audiocolor," 
developed by Scope, 
Inc., is a unique tran- 
sistorized device 
which converts audio 
signals into attrac- 
tive color patterns. FROM --1»- 

SPEAKER 

By LOU GARNER, Semiconductor Editor 

Recognizing the importance of visual 
stimulation to the full enjoyment of good 
music, Scope, Inc. (121 Fallfax Dr., Falls 
Church, Va.) has developed a unique 
transistorized device that displays mu- 
sical signals as constantly changing, 
vivid color patterns synchronized with 
the music's rhythm. Dubbed the "Audio - 
color," the instrument displays its col- 
ored light patterns on a 9" x 13" frosted 
plastic screen mounted in a wooden 
cabinet measuring approximately 111/2" 
x 151/4" x 61/2" overall. It is powered 
from a standard a.c. line and derives 
its control signal from the speaker termi- 
nals of the audio system with which 
it is used. 

A block diagram of the "Audiocolor" 
appears in Fig. 1. The "heart" of the 
unit is a transparent, multi -colored wheel 
or disc mounted behind the frosted 
plastic screen and rotated slowly by a 
small electric motor. Two lamps illumi- 
nate the screen through the disc, one re- 
sponding to low -frequency audio signals, 
the other to high -frequency notes. The 
crossover point is approximately 500 
cycles. 

Circuitwise, the instrument is essen- 

MOTOR LAMPS 
BEHIND 
COLOR COLOR WHEEL 
WHEEL 

LOW FREQUENCY 
POWER 

AMPLIFIER 

PREAMPLIFIER 

Fig. 1. Four transistors are used in the 
"Audiocolor"-one in the preamplifier, 
one each in the low- and high -frequency 
amplifiers, and one in the power supply. 

HIGH FREQUENCY 
POWER 

AMPLIFIER 

TO ALL STAGES 

t 

POWER 
SUPPLY 

LINE CORD B PLUG 

FROSTED 
PLASTIC 
SCREEN 
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Fig. 2. Receiver circuit submitted by reader 
Guenter Mayerlen boasts plenty of audio am- 
plification. Potentiometer R1 controls gain. 

01 
2N1266 

C2 
002y1 

tially a resistance/capacitance-coupled 
audio amplifier with four 2N176 pnp 
power transistors, one being used as a 
preamplifier, and two serving as power 
amplifiers direct -coupled to #89 pilot 
lamps; R/C filters limit the response of 
one power amplifier to low -frequency sig- 
nals, the other to high -frequency notes. 
The remaining transistor is used as a 
half -wave rectifier in the power supply 
circuit. 

Either or both of the lamps may light, 
with their instantaneous brightness de- 
pending on the relative amplitude of the 
audio signals. The lamps, in turn, project 
the slowly rotating color pattern on the 
frosted screen. Final result: a constant- 
ly shifting configuration of colored light, 
which varies with the tonal content and 
volume of the music. 

Scope, Inc. manufactures the "Audio - 
color" both as a kit and in factory -as- 
sembled form. The completed unit, ready 
to use, sells for $39.95. Kits are avail- 
able with a finished walnut cabinet at 
$32.95, or with an unfinished and un- 
assembled cabinet at $29.95. All prices, 
incidentally, are f.o.b. Falls Church, Va. 

Reader's Circuit. While acknowledging 
that one- and two -transistor receiver 
circuits are the most popular with the 
majority of experimenters, reader Guen- 
ter Mayerlen ( 162 De Graff Bay, Winni- 
peg 16, Man., Canada) points out that a 
three- or even four -transistor receiver 
needn't be unduly complicated. It isn't 
necessary to go to the complexity of a 

02 
2N1265 

superheterodyne design to achieve such 
a circuit, for quite satisfactory results. 
can be obtained by combining a detector 
with a high -gain, multi -stage audio am- 
plifier. As a typical example, he has sub- 
mitted the circuit in Fig. 2. 

You'll note that Guenter's design con- 
sists of a detector (Q1), driving a three - 
stage, direct -coupled audio amplifier 
(Q2, Q3, and Q4 ). He has used pnp 
transistors in the common -emitter con- 
figuration throughout and has powered 
his receiver with a single 1.5 -volt cell, B1. 
If the audio amplifier section has a fa- 
miliar look. don't be surprised-Guenter 
has simply adapted the "Tiny Mite" am- 
plifier described by author Forrest H. 
Frantz, Sr. in an earlier issue of POP'- 
tronics ;June, 1960, p. 73) . Guenter's 
chief modification of the original "Tiny 
Mite" circuit is the addition of a small 
r.f. bypass capacitor, C5. 

In operation, r.f. signals picked up by 
the loopstick antenna coil, L1, are se- 
lected by tuned circuit LZ/C1 and cou- 
pled through C2 to the detector stage 
(Q1). A standard potentiometer, R1, is 
shunted across the tuned circuit to serve 
as a gain control. Transistor Q1's col- 
lector load is made up of two components 
-an r.f. choke, L2, and a resistor, R2. 
The detected audio signal appearing 
across R2 is coupled through d.c. block- 
ing capacitor CS to the input of the 
three -stage. direct -coupled amplifier. 

Several base -biasing techniques are 
used-QI is operated without external 
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base bias to improve its action as a de- 
tector; Q2's base bias is obtained from 
Q -i's collector through R6 (bypassed by 
C4) and through R3. Transistor Q3's 
base bias is derived from Q2's collector 
current, while, in a similar fashion, Q4's 
base bias is obtained from Q3. Resistors 
R4 and R5 serve as collector loads for 
Q2 and Q3, respectively. 

The amplified audio signal delivered 
by the three -stage circuit is applied di- 
rectly to the magnetic earphones serv- 
ing as Q4's collector load, with C5, as 
mentioned earlier, bypassing r.f. com- 
ponents and thus insuring stable opera- 
tion. 

Reader Mayerlen's circuit can be dupli- 
cated quite easily using standard, readily 
available components. With the excep- 
tion of Rl (a standard 500,000 -ohm po- 
tentiometer), the resistors are all 1/9 - 

watt units. Capacitors C2 and C5 are 
small paper, ceramic, or mica units, 
while C3 and C4 are 3 -volt electrolytics; 
CZ, of course, is a conventional 365-aµf. 
tuning capacitor. Coil Ll can be any 
ferrite core loopstick antenna coil (such 
as the Lafayette MS -11) , while L2 con- 
sists of 75 turns of enameled wire close - 
wound on a ferrite rod 1 1/4" long and 1/4" 
in diameter. Switch S1 is a s.p.s.t. tog- 
gle, slide, or rotary switch and, if de- 
sired, can be ganged to gain control Rl. 
Battery BI is a standard penlight or 
flashlight cell, although a mercury bat- 
tery can be used if preferred. 

Neither layout nor lead dress should 

Two d.c. power supplies made by 
Electro Products Laboratories oper- 
ate from any standard 117 -volt line. 
One delivers a fixed 12 -volt out- 
put, while the other can furnish. 
any voltage between zero and 16 volts. 

be especially critical. As a result, you 
can follow your own preferences as far 
as construction is concerned, using a 
perforated Bakelite base, etched circuit 
board, or even a conventional metal 
chassis. Many builders will prefer to 
assemble the receiver in a small plastic 
box as a pocket -sized set. Battery and 
electrolytic capacitor polarities must be 
observed, of course, and care must be 
taken not to overheat the transistor 
leads if these components are soldered 
in place. 

Once the wiring is completed, all con- 
nections should be double-checked for 
possible errors before the battery is in- 
stalled. The receiver tunes the standard 
AM broadcast band (550-1600 kc.) , with 
best results being obtained when it is 
used with moderate -impedance (1000 - 
to 3000 -ohm) earphones. An external 
antenna probably won't be required for 
reception of strong local stations. 

Low -Cost Power Supplies. An adequate 
source of d.c. power is just as essential 
when you're servicing transistorized 
radio receivers and amplifiers as it is in 
developing and testing new circuits. For 
this reason, service technicians and ex- 
perimenters alike will welcome the intro- 
duction of two low-cost d.c. power sup- 
plies by Electro Products Laboratories, 
Inc. (4501 N. Ravenswood Ave., Chicago 
40, Ill.) . 

The two new supplies were designed to 
fill the need for low-cost, factory -built 
units requiring a minimum of bench 
space and yet capable of delivering suffi- 
cient low -ripple d.c. to power both auto 
and portable receivers as well as p.a. am- 
pifiers and similar equipment. Each one 
measures only 103/4" high by a little over 
4" wide and only 61/4" deep, and is de- 
signed for operation on a standard 117 - 
volt, 60 -cycle line. 

Model EC -1 is a fixed output unit de- 
livering 12 volts at up to 5 amperes. Sell- 
ing for $29.95, it is intended primarily 
for use in the service shop, or in applica- 
tions requiring a 12 -volt d.c. source. 

Model EC -2, on the other hand, sup - 
(Continued on page 118) 
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The following 23 pages comprise the 2nd Annual Catalog and 

Directory of Citizens Band Equipment. The listings are divided 

into five sections: Part 19 Transmitters and Transceivers (150 milli - 

watts to 5 watts input); Microphones (p. 81); CB Station Acces- 

sories (p. 83); Antenna Check List (p. 88-89); and Hand -Held 

Transceivers (p. 90-91). The Directory closes on page 91 with a 

few words about crystal manufacturers and book publishers. 

Part 19 Transmitters and Transceivers 

.1 1 

=^ ' p 
'Knight -Kit C-27 

ALLIED RADIO CORP. 

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

Knight -Kit C-11 

1 -channel transmit; tunable superregenerative receiver; 5 

tubes (including rectifier); TVI trap; link -coupled output; 
ceramic mike; 61/2 x 111/2 x 71/2; 91/u lb. Accessories: 6.12 
volt mobile supply ($9.95); mobile mounting bracket ($4.95) 
and various antennas. 

539.95 (kit only) 

Knight -Kit C-22 

5 -channel, crystol-controlled transmit and receive plus tunable 
receiver; universal (117- and 12 -volt) power supply; 9 -tube 
performance superhet (1 r.f. and 2 1650-kc. i.f. stages); series 
noise limiter; adjustable squelch; ceramic mike; pi -network 
output; electroluminescent front panel; 12 lb. Accessories: 
various antennas and mobile mounting bracket. 

$59.95 (kit only, less crystals) 
$54.95 (kit only, less crystals, 117 -volt power supply only) 

J 
Knight -Kit C-22 

Knight -Kit C-4000 

Knight-Kit C-27 

2 -channel transmit and 2 -channel crystal -controlled receive 
plus tunable receiver; 117 -volt supply; 14 -tube performance 
double -conversion superhet receiver; series noise limiter; ad- 
justable squelch; TVI trap; linkcoupled output, no mike sup- 
plied-specker doubles as mike; 51/2 x 121/2 x 15t/e; 16 lb. 
Accessories: ceramic mike ($9.95); handset ($19.95); 6-12 
volt mobile supply ($12.95); mobile mounting bracket ($5.95) 
and various antennas. 

579.95 (kit only) 

Knight -Kit C-4000 

1 -channel, crystal -controlled transmit and receive; 1 -watt in- 
put; transistorized (9 transistors and 3 diodes); buttery operated 
with 8 easily obtainable "C" cells (or rechargeable substitu- 
lions); superhet receiver (1 r.f. and 2 455-kc. i.f. stages); 
noise limiter; adjustable squelch; receiver has 'Local -Distance' 
switching to adjust sensitivity; 103/e x 33/e x 41/2; about 11/ lb. 
Accessories: additional plug-in crystals and rechargeable bat- 
teries. 

$59.95 (kit only) 
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Lincoln L -2000A CADRE INDUSTRIES CORP. 

5 -channel transmit; tunable receiver; 117 -volt power supply; 
9 -tube performance superhet (1 r.f. and I 1750-kc. i.f. stage); 
adjustable series noise limiter; no squelch; ceramic mike; link - 
coupled output; neon -bulb output indicator; can be made to 
double as "paging system" using extension speaker. 51/2 x101/4 
x 61/g; 9 lb. Accessories 6- or 12 -volt mobile power supplies 
($11.95 each). 

557.50 

Lincoln L-2500 (not illustrated) 

6 -channel, crystal -controlled transmit and receive plus tunable 
receiver; 3 i.f. stages; "spotting'' switch on front panel; ce- 
ramic mike; S -meter and output indicator; adjustable squelch; 
series noise limiter; headphone jack; electronic switching (no 
relays). 

599.50 (approximate price-see Allied Radio 1963 Catalog 
for firm details not available at this writing). 

BIGGS ELECTRONICS, INC. 

1328 Pulaski St., Peru, Ill. 

La Salle Model LA -101 

5 -channel, crystal -controlled transmit and receive; universal 
(117-, 12-, or 6 -volt) power supply; 10 -tube performance 
superhet (1 r.f. and 2 455-kc. i.f. stages); series noise limiter; 
adjustable squelch, -ceramic mike; link -coupled output; 6 x 
13 x 6. 

$164.95 (net) 

BROWNING LABORATORIES, INC. 

100 Union Ave., Laconia, N. H. 

Compact (transmitter only) 

11 crystal -controlled channels including special crystal socket 
on front panel permitting easy crystal change; 4 tubes; pi - 
network output; neon output indicator; ceramic mike; may only 
be used with units having "transmit" switching facilities; 7 
x 51/7 x 91/7; 15 lb. 

584.50 (mail order only) 

Mobilaire 
4 -channel, crystal -controlled transmit and receive; universal 
transistorized (117-, 12-, and 6 -volt) power supply; 12 -tube 
performance double -conversion superhet (1 r.f. stage, 4.0-mc. 
conversion, 1 455-kc. i.f. stage); special noise limiter and 
"noise immune" adjustable squelch; pi -network output; ce- 
ramic mike; output indicator; 51/4 x 91/4 x 81/4; 11 lb. Acces- 
sories: various types of mobile antennas. 

$159.50 (mail order only) 

Model R-2700 (receiver only) 
All -channel bandspread receiver calibrated in frequencies and 
channel numbers plus 5 crystal -controlled channels; 117 volts 
only; 15 -tube performance double -conversion superhet; adjust- 
able series noise limiter; adjustable squelch; S -meter; delayed 
a.v.c.; antenna tuning adjustment on front panel; 7 x 151/7 u 
91/7; 25 lb. 

$149.00 (mail order only) 

Model 5-9 (transmitter only) 

6 channels; 7 tubes; ceramic mike; pi -network output; TVI trap; 
metered for modulation percentage, plate current and plate 
voltage of final amplifier tube; "spotting" switch; speech filter 
and clipper built in; VOX (voice to transmit) operation is 
optional; may be used with any communications receiver hav- 
ing "transmit" switching facilities; 7 x 91/4 x 91/1; 23 lb. 

$119.50 (mail order only) 

Model 23 Over 59 (transmitter only) 
Provisions for 23 -channel operation; 5 tubes, plus silicon 
rectifiers; metered for modulation percentage and SWR; ''spot- 
ting" switch; speech clipper and splatter filter; ceramic mike; 
"onthe-air" indicator; 7 x 91/4 x 91/7; 20 lb. 

$144.00 with 1 crystal to $189.00 with all 23 crystals (mail 
order only) 

Endicott, N. Y. 

Model 500 (Model 500-C in Canada) 

5 -channel, crystalcontrolled transmit and receive plus tunable 
receiver; transistorized 117 -and 12 -volt power supply (2 watts 
drain on receive and 8 watts drain on transmit); NO tubes; 18 
transistors and 8 diodes; doubleconversion superhet; series 
noise limiter; adjustable squelch; pinetwork output; TVI trap; 
ceramic mike; 4 x 12 x 6; 6 lb. 

$199.95 (suggested retail) 

Model 500-1 

Same as Model 500 but with lightweight rechargeable battery 
pack and protective housing; carrying handle; extensible 
antenna; 111/7 x 71/7 x 31/7; 10 lb. 

5199.95 (suggested retail, plus $29.95 for portable pack and 
$21.90 for 2 rechargeable batteries) 

Model C-75 

2 -channel, crystal -controlled transmit and receive; recharge- 
able battery power supply; 1.2 -watt transmitter output; 10 
transistors and 3 diodes; noise limiter; adjustable squelch; sold 
with belt or shoulder carrying case; 21/4 lb. ,Accessories: 
rechargeable unit ($3.50). 

$109.95 (available Sept. 1) 

DAYSTROM PRODUCTS CORP. 

St. Joseph, Mich. 

Model DM -348 
5 -channel transmit and receive plus tunable receiver; universal 
power supply (117-, 12-, or 6 -volt); 9 -tube performance super - 

het (1 r.f. and 1 455-kc. i.f. stage); series noise limiter; ad- 
justable squelch; S -meter or modulation indicator; link -coupled 
output; 41/e x 111/g a 11; 141/2 lb. 

$119.95 (kit only) 

DeWALD (United Scientific Labs., Int.) 
35-09 37th Ave., Long Island City 1, N. Y. 

Model R-1050 

6 -channel, crystal -controlled transen ' and receive, plus tun- 
able receiver; 117 -volt power supply; 10 -tube performance 
superhet with 3 i.f. stages and Nuvistar r.f. stage; series noise 
limiter; adjustable squelch; ceramic mike; S -meter and trans- 
mit plate current indicator. 

5119.95 (list) 

Model TR-910B ("Radio -Phone") 
5 -channel transmit; 117 -volt supply; 70 -tube performance, tun- 
able superhet receiver (1 r.f. stage clad 1 1750-kc. i.f. stage); 
series noise limiter; S -meter; adjustable squelch; ceramic 
mike; link -coupled output; plate current meter; TVI trap; 41/4 
x 101/4 x 63/g; 9 lb. Accessories: 6- or 12 -volt mobile power 
supply ($19.95 list). 

$99.95 (list) 

EICO ELECTRONIC INSTRUMENT CO., INC. 

33-00 Northern Blvd., Long Island City 1, N. Y. 

Model 760A/761A/762A 
3 -channel, crystal -controlled transmit and 3 -channel preset re- 
ceiver; 117 -volt power supply; 9 -tube performance superhet (1 
r.f. stage and 2 1750-kc. i.f. stages); series noise limiter; no 
squelch; ceramic mike; pi -network output; neon output indica- 
tor; 6 x 81/2 x 9; 10 lb. Model 761A has 117- and 6 -volt power 
supply.. Model 762A has 117- and 12.volt power supply. 

Modej 760A: 559.95 (kit) and 589.95 (wired). Others: $69.95 
(kit) and $99.95 (wired). 

August, 1962 71 



DIRECTORY 
Model 770/771/772 

odel CB -100A 

Model MC -5 

Model G-15 

MaYYLtlMO 
ti+ ' --_ .p 

I 

Model HQ -105 TRS 

Model CB -200 

Model "Star" 

.(.7~1 

M 

Model CB -3A 

Courier 1 

Model G-14 

Model CB -23 

72 POPULAR ELECTRONICS 



Model 770/771 /772 
4 -channel, crystal -controlled transmit; 1 -channel crystal -con- 
trolled receive, plus tunable receiver; 117 -volt power supply; 
10 -tube performance superhet (1 r.f. and 2 1750-kc. i.f. 
stages); series noise limiter; adjustable squelch; ceramic mike; 
neon output indicator; pi -network output; 6 x 81/2 x 9; 10 lb. 
Model 771 has 117- and 6 -volt power supply. Model 772 has 
117- and 12 -volt power supply. 

Model 770: 579.95 (kill and 5109.95 (wired). Others: 589.95 
(kit) and 5119.95 (wired) - 

ELECTRONICS COMMUNICATIONS, INC. (E.C.I.) 

325 No. Macquesten Pkwy., Mt. Vernon, N. Y. 

Courier 1 

12 -channel, crystal -controlled transmit; 3 -channel, crystal -con- 
trolled receive plus tunable receiver; 117- and 12 -volt power 
supply; 15 -tube performance triple -conversion superhet (1 r.f. 
stage, 10.4mc. conversion, 1505-kc. conversion, 2 262kc. 
i.f. stages); r.f. gain control; series noise limiter; adjustable 
squelch; Smeter and output indicator; ceramic mike; 43/ x 

141/4 x 71/.; 14 lb. Accessories: AM radio (optional extra). 

5189.50 (net) 

GC ELECTRONICS CO. 

400 S. Wyman St., Rockford, III. 

Model CB -100A ('Citizens Broadcaster") 

3 -channel, crystal -controlled transmit and receive; universal 
(117-, 12- and 6 -volt) power supply; 11 -tube performance 
superhet (1 r.f. stage and 2 455-kc. i.f. stages); series noise 
limiter; adjustable squelch; ceramic mike; pi -network output; 
output jack for remote speaker; 3 x 13 x 101/2; 13 lb. Acces- 
sories: 12 -volt power cable ($3.49); 6 -volt power cable (52.951. 

5139.95 (net) 

Model CB -200 ("Broadcaster Deluxe") 

5 -channel transmit with 4 -channel crystal -controlled receive 
plus tunable receiver; universal (117, 12- and 6 -volt) power 
supply; 14 -tube performance doubleconversion superhet; series 
noise limiter; adjustable squelch; ceramic mike; pi -network 
output; output jack for remote speaker; 4 x 12 x 10; 14 lb. 
Accessories: 12 -volt power cable (53.491; 6 -volt power cable 
($2.95). 

5189.95 (net) 

Model "Star" 
5 -channel, crystal -controlled transmit and receive; universal 
power supply (117-, 12- and 6 -volt); 11 -tube performance 
double -conversion superhet (1 r.f. stage, 1680-kc. conversion, 
and 1 262kc. i.f. stage); series gate noise limiter; adjustable 
squelch;. ceramic mike; pinetwork output; 41/2 x 9 x 91/2; 
131/. lb. 

5159.95 (either 117- and 12volt or 117- and b.volt supply) 

GENERAL RADIOTELEPHONE CO. 

3501 Burbank Blvd., Burbank, Calif. 

Model MC -5 

6 -channel transmit plus front panel connection for 7th cryslol; 
4 crystalcontrolled receive channels plus tunable receiver; 
universal (117-, 12- and 6 -volt) semiconductor power supply; 
10 -tube performance superhet (2 r.f. and 2 452-kc. i.f. stages) 
including special crystal mixer; series noise limiter; adjustable 
squelch; ceramic mike; pi -network output, metered output 
indicator; output jack to remote speaker; sliding variable tone 
generator for "calling"; "local -Dist" switch reduces. receiver 
sensitivity; 41/ x 81/4 x 101/2; 15 lb. Accessories: 12- or 6 -volt 
power cables ($4.95); mounting rails ($1.95). 

$199.95 (net) 

GONSET 

801 South Main St., Burbank, Calif. 

Model G-14 
4channel, crystal -controlled transmit and receive; universal 
power supply (117 and 12 volts, but may be internally mod- 
ified for 6 -volt operation); 11 -tube performance double -con- 
version superhet (1 r.f. stage, 1650-kc. conversion, and 2 
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455-kc. i.f. stages); series gate noise limiter; adjustable 
squelch; ceramic mike; pi-netwo-k output; TVI filter; output 
indicator; 4 x 7 x 111/4; 11 lb. 

5149.50 (net) 

Model G-15 

4 -channel, crystalcontrolled transmit and receive, plus tun- 
able receiver; built-in "spotting- switch; universal power sup- 
ply (117 and 12 volts, but may be internally modified for 
6 -volt cperation); 12 -tube performance doubleconversion su- 
perhet (1 r.f. stage, 1650-kc. conversion, and 2 455-kc. i.f. 
stages); series gate noise limiter; adjustable squelch; voltage 
regulator tube; ceramic mike; pi -network output; TVI filter; 
Smeter and output indicator; 4 x 7 x 111/4; 11 lb. 

5199.50 (net) 

HALLICRAFTERS CO 

.5th and Kostner Avenues, Chicago 24, 111. 

Model CB -3A 
8 -channel, crystal -controlled transmit and receive; universal 
power supply (117 and 12 volts); 10 -tube performance double - 
conversion superhet (1 r.f. stage, 1650-kc. conversion, I 

262-kc. i.f. stage); series noise limiter; adjustable squelch; 
ceramic mike; pi -network output, TVI filter; neon output in- 
dicator; S -meter kit available; .5 o 12 x 8; 123/. lb. 

5159.50 (without S -meter which is 58.95 optional extra) 

HAMMARLUND MFG. CO., INC. 

53 West 23rd SI., New York 10, N. Y. 

Model CB -23 

23 -channel, crystal -controlled transmit and receive using 
special crystal -fixed circuitry; universal power supply (117 and 
12 volts); 11 -tube performance double -conversion superhet (1 
r.f. stage; 1650-kc. conversion, 1 262-kc. i.f. stage); series 
noise limiter; adjustable squelch; ceramic mike; S -meter and 
output indicator; headphone jack. on front panel; vernier tun- 
ing control on receive. 

5229.50 (net) 

Model HQ -105 TRS 

1 -channel transmit (see below); tunable communications -style 
receiver covering 540 Ise. to 30.0 sec. (identical to standard 
receivers in the Hammarlund line), including bandspread, 
0 -multiplier, S -meter, noise limiter, etc.; This model has built- 
in speaker (also available without); 91/16 x 161/. x 91/e; 30 lb. 
Accessories: see separate listing for OCT-X 8 -channel crystal 
selector($15.95), external speaker ($14.95), clock timer($9.95). 

5224.50 (net with built-in speaker) 

HEATH CO. 

Benton Harbor, Mich. 

Model GW-11 
3 -channel transmit and 1 -channel crystal -controlled receive 
plus tunable receiver; 117 -volt power supply (others avail- 
able); 9 -tube performance superhet (no r.f. stage, 1 455-kc. 
i.f. stage); series noise limiter; adjustable squelch; ceramic 
mike; link -coupled output; transmit indicator; S -meter; 41/7 x 

131/2 x 5y/; 73/ lb. (This unit replaces the GW-10 through 
addition of extra stage in transmitter and S -meter.) 

569.95 (kit for 117, 12, or 6 volts); 599.95 (wired 117 -volt 
model); 5104.95 (wired 12- or 6 -volt model) 

Model GW-12 
1 -channel, crystal -controlled transmit and receive; 117 -volt 
power supply; superhet receiver; series gate noise limiter; ad- 
justable squelch; ceramic mike; 71/ lb. Accessory: 12- or 
6 -volt power supply -$7.95 (kit only). 

539.95 (kit only); 544.95 (kit only, 117- and 12 -volt power 
supply) 
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INTERNATIONAL COMMUNICATIONS CORP. 

1929 Wilshire Blvd., Santa Monica, Calif. 

Detailed information on new transistorized models not avail- 
able as we go to press. 

INTERNATIONAL CRYSTAL MFG. CO., INC. 

18 North Lee, Oklahoma City, Okla. 

Model 100 

12 -channel, crystal -controlled transmit and 2 -channel, crystal - 

controlled receiver, plus tunable receiver; universal power 
supply (117, 12 and 6 volts); 13 -tube performance double -con- 
version superhet; crystal -filter selectivity gate; series noise 
limiter; adjustable squelch; ceramic mike; pi -network output; 
built-in 'colibrate' circuit; 5t/2 a 8t/z x 9; 12 lb. Accessories: 
see separate listing, plus antennas, mounts, etc. 

$199.50 (net) 

Model 50 

3 -channel, crystal -controlled transmit and 2 -channel, crystal - 
controlled receive, plus tunable receiver; universal power sup- 
ply (117, 12 and 6 volts); 12 -tube performance double -con- 
version superhet; series noise limiter; adjustable squelch; 
ceramic mike; pi -network output; modulation indicator; 51/2 
x 8t/2 x 9; 12 lb. Accessories: crystals, antennas, mounts, etc. 

$159.50 (net) 

Model 10 

3 -channel, crystal -controlled transmit, plus tunable receiver; 
power supply sold separately for $19.50 (specify 117, 12 or 6 
volts when ordering); 10 -tube performance superhet; series 
noise limiter; squelch attachment sold separately for $4.95; 
ceramic mike; external speaker; 33/e a 8 x 7; 5 lb. Accessories: 
see text above, plus crystals, antennas, mounts, etc. 

579.50 (net) 

E. F. JOHNSON CO. 

Waseca, Minn. 

Messenger 

5 -channel, crystal -controlled transmit and receive; available 
with two basic types of power supply arrangements-Model 
No. 242-126 is for 117 volts only, Model Nos. 242-127, 
242-128, 242-129 and 242-138 are for all possible variations 
of 230, 117, 24, 12 and 6 volts; 9 -tube performance superhet 
(1 r.f. and 1 455-kc. i.f. stage); series noise limiter; adjust- 
able squelch; ceramic mike; pi -network output; modulation 
indicator; 51/4 x 7 x 113/a; 12 lb. Accessories: electrical noise 
suppression kit ($13.50); mobile mounting bracket ($2.501; 
carrying handle ($1.501; and various antennas. 

$134.95 (I17 -volt a.c. model, net) 

5144.95 (117- and 12- or 6 -volt models, net) 

Personal Messenger 

1 -channel, crystal -controlled transmit and receive; battery 
power supply (see below); 1 -watt input; superhet receiver; 
series noise limiter; adjustable squelch (labeled -Quiet" con- 
trol); may be used with external antenna; headphone jack. 
Accessories: rechargeable nickel -cadmium battery ($19.95 
net); cigarette lighter adapter; earphone; external antenna. 

$129.50 (net, with battery compartment for 8 penlight cells) 

KAAR ENGINEERING CORP. 

2995 Middlefield Rd., Palo Alto, Calif, 

Model TR-327 
4 -channel, crystal -controlled transmit and receive; universal 
(117-, 12- and 6 -volt) power supply; 14 -tube performance 
superhet (I 1..1. and 2 455-kc. i.f. stages); series noise limiter; 
adjustable squelch; ceramic mike; pi -network output; TVI trap; 
"Power" tuning control on front panel used to tune transmitter 
to maximum output; S -meter; special 2 -tube a.v.c. circuit var- 
ies gain of receiver to minimize effects of noise and interfer- 
ence; 52/4 x 101/ x 81/2; 16 lb. Accessories: mounting hood 
($3.90) and various antennas. 

$179.00 (suggested resole price) 

Model TR-327B 

Some as above, but 2 channels (of possible 5) are crystal - 

controlled transmit and receive while 3 channels are crystal - 

controlled transmit and tunable receive. 

$189.00 (suggested resale price) 

LAFAYETTE RADIO ELECTRONICS CORP. 

I11 Jericho Turnpike, Syosset, L. I., N. Y. 

Model HE -20C 

8 -channel, crystal -controlled transmit and receive plus tunable 
receiver; universal (117. and 12 -volt) power supply; 10 -tube 
performance superhet (1 r.f. and 2 1650-kc. i.f. stages); series 
noise limiter, adjustable squelch; ceramic mike; link -coupled 
output; TVI trap; plate current of power output stage is 

metered; S -meter; 51/2 x 12t/, x 8; 111/2 lb. Accessories: 
power output meters and field strength meters (various) and 
fixed and mobile antennas. 

5109.50 (net) 

Model HE -15B 

8 -channel transmit; 117 -volt supply; 8 -tube performance super - 
het (I r.f. and I 1750-kc. i.f. stage); adjustable series noise 
limiter; no squelch; ceramic mike (no push -to -talk); link - 
coupled output; neon tube output indicator; TVI trap; cathode 
current of transmitter metered from front panel jock; 51/2 x IOt/ 
x 6s/t; 9 lb. Accessories: mobile power supplies for either 6 
or 12 volts ($10.95) and various antennas. 

557.50 (net) 

MAXWELL ELECTRONICS CORP. 

229 Garvon St., Garland, Texas 

Model 27C-3 

3 -channel, crystal -controlled transmit and receive; 117 -volt 
power supply (other models available for 12 or 6 volts at 
same price); 13 -tube performance superhet (2 high -gain r.f. 
and I 455-kc i.f. stage); noise clipper and series noise 
limiter; adjustable squelch; dynamic mike; link -coupled out- 
put; 31/2 x 71/e x 111/4; 6 lb. Accessories: battery eliminator 
converting 12 -volt model to 117 volts ($29.95) and various 
antennas. 

$159.50 (net) or 5149.50 (net) for single -channel model 

MESUR-MATIC ELECTRONICS 

Warner, N. H. 

Saturn CBX-15 (not illustrated) 
Full information not available at press time. 

MIRATEL, INC. 

Richardson St., New Brighton 12, Minn. 

Model C/R-117 
5 -channel, crystal -controlled transmit and receive; universal 
solid-state power supply (117-, 12-, or 6 -volt); 12 -tube per- 
formance superhet (I r.f. and 2 455-kc. i.f. stages); series 
noise limiter; adjustable squelch; ceramic mike; pi -network 
output with TVI trap; metered to read percentage of modula- 
tion and carrier output; S -meter; 51/4 x 101/2 x 10; 18 lb. 

5229.00 (suggested retail) 

MULTI -PRODUCTS CO. 

21470 Coolidge Highway, ark Park 37, Mich. 

Model CD -5 ("Citi-fone'') 
5 -channel, crystal-controllea transmit and receive; universal 
(117- and 12-, or 117- and 6.volt) power supply; 10 -tube 
performance superhet (1 r.f. and 2 455-kc. i.f. stages); series 
noise limiter; adjustable ''noise immune" squelch; ceramic 
mike; pi -network output; TVI trap; 41/4 x 8 x 11; 15 lb. Acces- 
sories: various antennas. 

$134.50 (suggested retail) 
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Model CD -6 ("Citi-lone") 
5 -channel, crystal -controlled transmit and receive; universal 
(117- and 12-, or 117- and 6 -volt) power supply; 10 -tube 
performance superhet (1 r.f. and 2 455-kc. i.f. stages); series 
noise limiter; adjustable "noise immune" squelch; ceramic 
mike; pi -network output; TVI trap; jack for external speaker; 
41/4 x 8 x 11; 13 lb. Accessories: various antennas. 

$149.50 (suggested retail) 

Model CD -7 ("Citi-fone") 
5 -channel, crystal -controlled transmit and receive, plus tunable 
receiver; universal power supply (117- and 12 -volt); superhet 
receiver; series noise limiter; adjustable "noise immune" 
squelch; ceramic mike; pi -network output; TVI troo; jack for 
external speaker or headphones; 5 -meter and output indicator, 

$189.50 (suggested retail) 

OSBORNE ELECTRONICS CORP. 

13105 S. Crenshaw Blvd., Hawthorne, Cold. 

Model 320 (not illustrated) 
4 -channel, crystal -controlled transmit and receive; fully Iran-. 
sistorized (17 transistors, plus 9 diodes); double -conversion 
superhet; noise limiter; adjustable squelch; ceramic mike; can 
be used as public address system through remote speaker jacks; 
change of input voltage governed by power cable (117, 32, 
24, 12, or 6 volts); 41/2 lb. 

Price not announced at press time 

Model "Duo -Corn 120"- 

1 channel, crystal -controlled transmit and réceive; battery 
power supply (see below); 1 watt input to r.f. amplifier; 
double -conversion transistorized superhet with ceramic i.f. 
transformers; noise limiter; adjustable squelch; ¡arks for ex- 
ternal antenna and earphones; 73/4 x 4 x 1s/e; 28 oz. Acces- 
sories: rechargeable batteries ($12.50, ea.) and model 900 
charger ($19.50). 

$149.50 (plus batteries) 

PEARCE-SIMPSON, INC. 

1385 N.W. 27th Ave., Miami 35, Fla. 

Companion 

5 -channel, crystal -controlled transmit with extra crystal socket 
on front panel for 6th channel; 5 -channel, crystal -controlled 
receive, plus tunable receiver; universal transistorized power 
supply (117 and 12 volts); 11tube performance superhet 
(I r.f. stage and 2 455-kc. i.f. stages); preset noise limiter; 
adjustable squelch; carbon mike; transmit indicator light; 
link -coupled with reactance 'tuneout' adjustment; durable 
plastic cabinet; 5 x 81/4 x 121/4; 81/2 lb. 

$189.50 (FOB, Miami) 

POLYTRONICS LAB, INC. 

388 Getty Ave., Clifton, N. J. 

Poly -Comm "N" 
4 -channel, crystal -controlled transmit and receive; universal 
power supply (117, 12 and 6 volts); 12 -tube performance 
double -conversion superhet (1 Nuvistor r.f. stage, 6.0-mc. 
conversion, 3 455-kc. i.f. stages); series gate noise limiter; 
adjustable squelch; ceramic mike; pi -network output; pilot 
bulb output indicator; TVI trap; extra rugged construction; 5 u 
11 x 71/1; 122/4 lb. Accessories: see separate listing. 

$189.50 (net) 

Poly -Comm Sr. 23 

23 -channel transmit and receive through use of special "fre- 
quency synthesizing'' circuitry; universal power supply (117 
and 12 volts); 14 -tube performance double -conversion superhet 
(1 Nuvistor r.f. stage, 6.0-mc. conversion, 2 455-kc. i.f. 
stages); series gate noise limiter; adjustable squelch with 
level settings for weak and strong signals; ceramic mike; pi - 
network output; 5 -meter and output indicator calibrated in 
watts; no relays-electronic switching; built-in tone filter and 
generator for selective calling; message light; may be used 
as a public address system; 41/2 x 12 x 81/1; 13% lb. 

5349.50 (net) 
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RADIO CORPORATION OF AMERICA 

Telecommunications Center, Meadowlands, Pº. 

Mark VIII 

Details ,or this new model were not available at press time. 

RADIO SHACK CORP. 

730 Commonwealth Ave., Soston 17, Mass, 

Model TRC-27A 

3 -channel, crystal -controlled transmit and receive; universal 
(117- and 12 -volt) transistorized power suppl"; 11 -tube per- 
formance superhet (1 r.f. and 2 455-kc. i.f, stages); series 
noise limiter; adjustable squelch; ceramic mike; pi -network 
output. Accessories: field strength meter ($6.95) and various 
antennas. 

589.95 (net) 

Model TRC-5 

5 -channel, crystal -controlled transmit; 1 -channel, crystal -con- 
trolled receive, plus tunable receiver; 117 -volt power supply 
(see below); superhet receiver; noise limiter; adjustable 
squelch; ceramic mike; no relays-electronic switching; 10 lb. 
Accessories: conversion power supplies, either 12- or 6 -volt 
($15.98, each). 

$69.95 (net) 

RAYTHEON CO. 

411 Providence Turnpike, Westwood, Mass. 

Ray -Tel TWR-2 

5 -channel, crystal -controlled transmit and receive; universal 
power supply (117 and 12 volts); 10 -tube performance double - 
conversion superhet; series noise limiter; adjustable squelch; 
special carbon mike; pi -network output; pilot -bulb output in- 
dicator; transmitter filaments may be switched off at front 
panel during "standby" periods; no relays-electronic switch- 
ing; auxiliary speaker connections; 5 x 91/2 x 81/x; 121/1 lb. 

$189.95 (suggested list) 

REGENCY ELECTRONICS, INC. 

7900 Pendleton Pike, Indianapolis 26, Ind. 

.Model CB -27 
2 -channel transmit; tunable receiver; 117 -volt power supply 
(other models available); 9 -tube performance double -conver- 
sion superhet; series noise limiter; adjustable squelch; ceramic 
mike; pi -network output; neon -bulb output indicator; 41/2- 
x 61/1 x 82/4; 8% lb. Accessory: Model CS -6 crystal switch adds 
5 more channels ($19.95, list). 

'$124.95 (12- and 6 -volt units avoilsble at same price) 

ROSS LABORATORIES, INC. 

124 Lakeside Ave., Seattle 22, Wash. 

Model 400 

1 -channel, crystal -controlled transmit and receive; hand-held 
battery -operated transceiver with 1.5 watts input; superhet 
receiver; automatic noise limiter; adjustable squelch; may be 
used with penlight cells; 9% x 35/4 x 11/4; under 2 lb. Acces- 
sories: rechargeable nickel -cadmium batteries and built-in 
charger ($45.00); alkaline battery pack ($4.00). 

$164.50 (net) 

SAMPSON COMPANY 
2244 S. Western Ave., Chicago 8, Ill. 

Model 101A Base Station 

Transmitter (Model T -110A) has provisions for 23 channels; 
117 -volt power supply; external crystal socket for test purposes; 
pi -network output; plate current aid voltage meter; modula- 
tion indicator; 6 x 11 x 75/4. Receiver (Model 8-101A) has 
5 -channel crystalcontrolled receive, plus tunable receiver; 
117 -volt power supply; 14 -tube performance double -conversion. 
superhet (2 r.f. stages, 10.7mc, conversion, 2 455-kc. i.f. 
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