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dome Study School of its Kind 
Prepare NOW 

ling in Industrial ELECTRONICS 

PRINCIPLES, 
PRACTICES, 
MAINTENANCE 

Expanding uses 
of Electronics 
in industry, ., .. 

business, defense, increase the de- 
mand for Electronic Technicians. 
Electronics needs more Technicians 
than engineers-from four to seven 
times more! To meet this demand 
\RI offers a new, comprehensive 
course in ELECTRONICS-Princi- 
ples, Practices, Maintenance. This 
:raining stresses fundamentals. It 
is the only course which includes 
specially developed training equip- 
ment to give experience with basic 
Electronic devices. It is for begin- 
iers, or -experienced men who wish 
o expand their knowledge. 

MULTIPLEXING INCLUDED 

.NRI training keeps up with the 
rimes. For instance, NRI course 
naterial covers FM Stereo Broad- 
:asting, Multiplexing equipment, 
)ther new Electronic developments. 

SPECIAL TRAINING EQUIPMENT 
1RI Electronics, Servicing and 
"ommunications courses in- 
:lude-at no extra cost-spe- 
ial training equipment to give 
,hop and laboratory experi- 
ence in your own home. All 
:quipment is yours to keep. 
'rojects you build, experi- 
nents you perform, make NRI 
essons come to life. Complex 
,ubjects become interesting, 
easy -to -grasp. No matter which 
:nurse you select, your first 
rojects are measuring voltage 

and current in circuits you 
build. You use a Vacuum 
Tube Voltmeter which you 
construct with equipment NRI 
supplies. Later on, if you select 
the Electronics Course, you 
study effects of feedback; work 
with multivibrators used in 
binary counters and as fre- 
quency dividers. You work 
with telemetry circuits used in 
satellites; with basic computer 
circuits. If you like working 
with your hands, you'll enjoy 
learning Electronics with NRI. 
JOB COUNSELORS RECOMMEND 

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

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

OTHER NRI COURSES 
1. Radio -TV Servicing 

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

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

FOR THE HIGHER REWARDS 

ELECTRONICS 

OFFERS THÉ QUALIFIED 

TECHNICIAN 

4ti 

A Message from 
J. Morrison Smith 

President 
National Radio Institute 

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

rs. 
4 I 

, ...i -`aY IL7 

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



Conar 
Custom 70 
Table Model 
Kit 

The kit builder's newest showcase 
Experienced do-it-yourselfer or unskilled novice, 
anyone would be pleased as punch to show off 
this set as his greatest triumph in the lively art 
of electronic kit building. The Conar Custom 70 
is a top-quality television receiver ... complete 
in every detail. It's fun to build and fun to 
watch, from the first construction step to the 
first proud turn of the on -off switch. The one 
low price includes everything . . . 206 sq. in. 
picture tube, attractively slim cabinet, the best 
American -made parts we could find, even a 
crayon for marking chassis connections. And if 
you have ever fumbled with loose kit parts in 
little brown envelopes, you'll appreciate Conar's 
cleverly -designed packaging arrangement. 

This is no portable, rinky-dink set. It's a top- 
quality table model with the equivalent of 21 
tubes in a custom -designed circuit. Conar 
developed the Custom 70 out of experience with 
more than 10,000 TV set kits. You'll be putting 
together the kind of set that would retail at 

GUARANTEE 
If you don't think the 

Custom 70 is all we say 

it is, just send it back and 

we'll promptly refund 

every penny. That goes 

for performance as well 

as parts. 

f 

well over $200. With our simple diagrams, 
assembly manual and your screwdriver, pliers 
and soldering pencil you're ready and able to 
go to work on one of the most rewarding projects 
ever offered the do-it-yourself enthusiast. Order 
as a complete kit, or in four "pay -as -you -build" 
stages. Either way you build it, you'll have fun 
and satisfaction. We guarantee it! 
FEATURES FOUND ONLY 

Extremely stable. troubledree 
circuit with transformer power 
supply which isolates chassis 
and cabinet from the power line 
(Interior view above shows 
Custom 70 without rear cover, 
Inter -lock power cord and shield 
can.) 

Brilliant glare -free, sharp pic 
lure: plenty of contrast and 
brightness-even under strong 
light. 

19" aluminized 114° self. 
focusing picture tube with non 
glare bonded safety face plate 
and big 206 sq in of viewing 
area. 

New high gain, high signal.to. 
noise ratio VHF IroM-end 
tuner. Already factory assem. 

IN THE FINEST SETS 
bled and pre.aligned. Has 
"lock -Set" feature-no need to 
readjust fine tuning when you 
change channels. 

Uses 3 stages of pre.aligned 
video IF; separate pre -aligned 
4.5 mc. sound IF amplifier and 
2 -stage video amplifier. Band. 
width is 3.5 mc. It has keyed 
AGC sync noise limiter. Audio 
power is enough to drive extra 
spea kers. 

Uses latest type multi -purpose 
tubes; has built-in rabbit -ear 
antenna, optional connections 
for outdoor antenna; cabinet is 
styled to match any decor, is 
Only 22" high, 17" wide, 131/2" 
deep over all, including tube 
curvature and rear cover 
protection. 

CHECK THE PLAN 
YOU WANT 

SEND THE COMPLETE 
KIT. Enclosed is full 

price of $135. 

1_,_1 Enclosed 
PAY AS I BUILD. 

Enclosed is $36 for my 
first of four packages. I'll 
order the others as ready at 
the same price. 

D SEND ASSEMBLY 
MANUAL. Enclosed is 

$2. Credit the $2 to my future 
order. 

A,nD instruments 
3939 Wisccnsin Ave 

I understand prices 
shipping costs upon 

GA2C 
, Washington 16, D. C. 

include 10% Federal Tax. I will pay 
arrival. 

NAME 

ADDRESS 

CITY ZONE STAT E 
A Division of National Radio Institute 
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crunch 
Apples taste better when you're six years old. 

What's more they sound better. Those crunching 
noises reverberating through your head are excit- 
ing. You keep wondering if they can be heard on 
the "outside." Remember? 

Naturally, you'll never hear an apple like that 
again. But if you've retained even a little sonic sen- 
sitivity, we can offer you an experience almost as 
pleasant. 

Make your next recording on Audiotape. 
You'll find that the wonderful quality of this tape 

provides more clarity, more range, eliminates noise 

and distortion problems. And you'll find this qual 
ity is consistent from reel to reel and within every 
reel of Audiotape. 

Whether you're taping a small apple-cruncher or 
a great symphony orchestra, there's an Audiotape 
exactly suited to your needs. From Audio Devices, 
for 25 years a leader in the manufacture of sound 
recording media-Audiodiscs*, Audiofilm* and ... 

e I. ._ AUDIO DEVICES INC., 444 Madison Ave., N. Y. 

Ottics in Los Angeles. Chicago, Washington, D.C. 

*TRADE MARK 

July, 1962 3 
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You can assemble this new 
Schober Spinet Organ for $550 - or half the cost of comparable 

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

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

THE Yt%ioffeit 

Xxs 

CORPORATION 

43 West 61st Street, Newyork 23, N. Y. 
Also available in Canada and Australia. 

MAIL THIS COUPON TODAY 
The Schober Organ Corporation, Dept. PE -9 
43 West 61st Street, New York 23, N. Y. 

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

ord. I enclose $2 which is refundable when I order 
my first kit. 
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NOW...GET 
EVERYTHING 
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YOU' -gEEp" TO' o - 

PREPARE TO EARN: 

REAL JIONEY--1N 

i 

From RADIO TELEVISION RADAR 
To GUIDED MISSILE CONTROL, etc. 

One of 
\- 

Today's 
1 

BRIGHTEST a 
Opportunity Fields! 

. Today's great Electronics field offers you a chance of a 
lifetime to prepare for highly interesting wc.rk and a 
wonderfully promising future! With so many sew 
developments coming up in Electronics, opportunities 
for trained men were never brighter. Send coupon 
for details. 
Right in your own home you may now get one of 
today's most interesting . . . PRACTICAL WAYS to 
prepare fcr a good job or your own business in Elec- 
tronics. No previous technical experience or advanced 
education are needed! DeVry Tech brings you a unique 
3 -WAY COMBINATION of texts, home movies and real 
equipment-the same type of basic equipment as found 
in our weld -equipped Chicago and Toronto Laboratories. 

EMPLOYMENT- SERVICE 

helps you get started 
toward a good job, or 
toward advancement in 
the company you now 
work for FREE to all 
graduates. 

EARN .WHILÉYOU LEARN° 
DeVry Tech's practical pro. 
gram helps you to earn 
EXTRA MONEY in your 
spare time, servicing 
Radio and TV sets. 

É -X -C -L -U -S -I -V -E 
EQUIPMENT! 

As part of your home laboratory 
projects, you BUILD and KEEP this 
fine quality combination 5 -inch 
COLOR OSCILLOSCOPE and a Jewel 
Bearing VACUUM TUBE VOLTMETER. 
You will find this latest DeVry 
equipment ideal for helping you 
earn in your spare time while a 
student - and later when 'working 
full time in the field. 

HOME MOVIES 
Thanks to this exclusive home train- 
ing aid, many important fundamen- 
tals quickly become "movie clear." 
Now you can actually see electrons 
on the march and other "hidden ac- 
tians"-a wonderful advantage that 
is almost like having a teacher at 
your side. 

Your Oúide 
home. 

.to PROFITABLE JOB OPPORTUNITIES 

See tow YOU may get ready for Jobs as: 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop...PLUS MANY OTHERS 

'SEND FOR FREE BOOKLET! 
"Ono of North America's Foremost Electronics Training Centers" 

n ; 
1 

Accredited Member s, 11 'IG ' j irtNtionoHone. y .' i 

llli}} g,N ,.~.j 
I 

trek 
StudyCouncil ¡ t r, s -r .r. = I , Ili 5I ! " 'g r -t,.__ ._ .' _ -_ - :LOS.I-_ ... ir " Name 

PLEASE PRINT Age 

TECH N O CAL 're" 
NST°ITUTE City 

300 EXPERIMENTS 
Build over 300 practical projects 
from many 'shipments of Radio - 
Electronic parts. You build and oper- 
ate TV -Radio circuits . . . wireless 
microphone . . . and _manyother 
major projects-all designed to pro- 
vide outstanding practical experi- 
ence at 

BUILD AND KEEP A 
BIG 21 -INCH TV SET 

For added practical experience, you 
can also build and keep this quality 
21 -inch TV SET that provides TV re- 
ception at its finest (DeVry Tech also 
offers anothee home training withbut 
the TV set). 

CHICAGO 41, ILLINOIS 

DeVRY TECHNICAL INSTITUTE 
4141 Belmont Avenue, Chicago 41, III., Dept. PE -7-S 

Please give me your FREE booklet, "Electronics in Space Travel," 
and tell me how I may prepare to enter one or more branches of Elec- 
tronics. 

Apt 

Zone State 

Canadian residents address: DeVry Tech of Canada, Ltd. 
970 Lawrence Avenue West, Toronto, Ontario 

POPULAR ELECTRONICS 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 Chicago, Illinois. and at 
additional mailing offices. Authorized as second class mail by the Post Office Department, Ottawa, Canada, and for pay- 
ment of postage in cash. July. 1962, Volume 17, Number 1. 
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NEWS SC PE 
HOT NEWS-London's firefighters will be equipped with 
new -type portable radiotelephones that "speak only when 
spoken to." The specially designed VHF transceivers are 
being supplied to the London Fire Brigade by a Raytheon 
Company subsidiary. Unlike ordinary mobile radiotele- 
phones, the new units incorporate analog computers. When 
a set is on "receive," it continuously sorts the various 
noises heard on ordinary two-way radios and silences the 
speaker until it hears a valid broadcast from another fire 
station or firefighter-eliminating the usual interference 
noises. The portable unit shown at left weighs only five 
pounds and command instructions can be easily heard 
above the noise at the scene of action. 

POSTAGE STAMP STEREO-Electronic developments that 
are ushering in the space age will be adding exciting new 
wonders to the consumer market. One such item, a stereo 
amplifier the size of a postage stamp, was demonstrated 
by the Martin Company at the recent IRE Show in New 
York City. It is a member of a whole family of tiny elec- 
tronic devices, tabbed "MARTEC" (for Martin Thin Film 
Electronic Circuit), intended for use in missile systems 
where space, weight, and reliability are prime considera- 
tions. So small indeed is a MARTEC computer circuit that 
it must be examined under a microscope (see photo). 

TANKS A LITTLE-In a move to pare training costs, the 
U. S. Army has shrunk a battlefield, reduced maneuverable 
tanks to a fraction of their size, and brought miniature 
warfare to life in simulated combat. A mockup of 30 acres 
of terrain and radio -controlled miniature tanks-one of the 
micro monsters sports a turret TV camera-was built for 
the Army by General Dynamics/Electric Boat to 1/20th 
actual size. Costs of operating a real platoon of five tanks 
in actual training situations are conservatively estimated at 
over $75 a mile, while the simulator costs only pennies 
to run. A student tank platoon leader directs the five tanks 
while viewing the TV picture transmitted by the lead tank. 
Instructors rate performance by listening to commands and 
observing platoon maneuvers and "battle" developments. 

BEEP, BEEP, BOOP, BEEP! The world's first completely 
transistorized radio navigational beacon is now undergoing 
field trials at Mount McQuoid, the holding area for jet air- 
craft using Mascot Airport at Sydney, Australia. Developed 
by an ITT Australian affiliate, transistorized beacons are 
expected to serve an important function at many small and 
infrequently used airports that presently lack navigational 
aids due to high costs. Designed for isolated locations, 
these beacons can withstand all Australian climatic con- 
ditions-temperatures from 14° to 140° F and up to 100% 
relative humidity. Due to low power drain, a wind -driven 
generator can supply the power necessary to transmit omni- 
directional Morse -code beacon signals. 

(Continued on page 8) 



The Same Schoal That Oíginated Th.é RAS BUSINESS PLAN 

A SPECIAL COMPACT COU RSE 
COVERING ALL THREE PHASES OF 

The Entire Coürse Is Made 
Up Of The Following: 

35 LESSONS COVERING BASIC 

.: AND INTERMEDIATE ELECTRONICS 
P 

" 9 EQUIPMENT KITS COMPLETE 

WITH TUBES AND BATTERIES 

SOLDERING IRON , 

25 LESSONS COVERING THESE 

ADVANCED ELECTRONIC SUBJECTS: 

Thyratron Tubes Semiarid: ctors 
Electronic Syrbols and Drawings 
Voltage -Regulators Electrotic- 

Timers Control Systems XRays 
Photoelectric Devices Dielectric 
Heating Geigor Counters Pulse 

Circuitry Clippers and Limiters 
Multivibrators Electronic Counters 
Radar ,Magnetic Amplifiers Analog - 
Computers DC Amplifiers Digital 
Computers Storage Systems Input 
and Output Devices Servom;echanisms 

o Telemetering 

60 EXAIMINATI3NS 

' UNLIMITED, COINSULTATION SERVICE 

KIT MANUALS 

DIPLOMA UPON GRADUATION 

AND MUCH MORE.. 

ITS' Mambershlp in 
The Association or 
Nome Study Schools 
is your a surano, or 

Reliability, Integrity and 
Quality el Tralnit,g. 

OYAT¡ S 
RTS ELECTRONICS DIVISION 
815 E. ROSECRANS AVENUE 

LOS ANSELE:i 59, CALIFORNIA 

Est. 1922 

Rush 
Coupon 

L 
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! 

0°E 
C051 K\ts, 

fá -I/ 
\1CUCES\E\E5 

C 
° 

gs125' 
1 

h, 

NO 
SALESMAN 

WILL 
CALL! 

* TERMS ALSO AVAILABLE 

AS LITTLE AS 
$500 

DOWN $500 PER MONTH 

SAVE TIME - SEND 
$5.00 WITH COUPON 

YOUR FIRST LESSONS AND 

KIT WILL RE RUSHED TO YOU 

THE SAME DAY THEY ARE RECEIVED! 

DOlk 'Tn LOSE OUT - FIND OUT! 
ARTS ELECTRONICS DIVISION ,Dept. PE72 

815 E. ROSECRANS AVENUE LOS ANGELES St, CALIFORNIA 

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

Nome Age 

Add reos 

zany State 

ME NOW SEND MORE FACTS 

July, 1962 
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NEWS SC 
Continued 

PE 
A LIGHT MEAL-Frying pans become instruments of modern 
science as the young homemaker tries to cook eggs with the 
heat from two 300 -watt spotlamps. She is successful with 
the conventional lamp aimed at the frying pan at the left, 
but not so with the other pan. Here, a new "Cool Beam" 
G.E. lamp has no effect on the egg. This revolutionary spot - 
lamp is expected to be widely used in food, candy, and 
other stores where heat due to high -intensity lighting can 
cause damage to fresh meat, candy, and certain fabrics. 

LAND -LOCKED ASTRONAUTS practice a moon flight in a 

simulated three-man lunar -probe spacecraft to help discover 
the effects that confinement and reduced physical activity will 
have on the spacecraft crew's ability to perform specified 
tasks. Three employees in the Martin Company's Space Sys- 
tems Division recently "flew" the spacecraft simulator on a 

mission from earth, into lunar orbit, and back again. They 
were confined to the simulator for seven days, their only 
contact with "earth" being through a simulated radio com- 
munications system. As a result of the knowledge gained 
during this test, the spacecraft and associated equipment 
were modified to prepare for more extensive and more so- 
phisticated research into simulated manned space flight. 

RED TINSEL-At left is a sample of the metal foil which is 
being dropped in the Allied air corridors leading to Berlin 
in an attempt to jam radar communications of Western 
planes flying over East Germany. Commonly called "chaff," 
or sometimes "window," the pieces of metal foil are used as 
confusion reflectors. A few pounds of foil dropped at 50,000 
feet will almost make a radar operator believe he is seeing 
the ghost of the "Hindenburg" returning to Berlin. Being 
very light, the chaff floats to the ground slowly, jamming 
radar signals for long intervals. 

SCIENCE ON SKIS-Getting ready to carry scientific research 
to the ski trails, engineer William Johansen of the Stock- 
holm Central Institute straps his new invention on the back 

4 
of a skier. The lightweight portable apparatus is a cross be- 
tween an electrocardiograph and an ultra -short-wave trans- 
mitter. It will detect and transmit the pulse beat of the 
skier in action to a special receiver which is tied into a 

computer and recorder. Small electrodes attached to the 
athlete's chest pick up heart beats much as the astronauts' 
electrodes do. This invention will be used in research con- 

s nected with body activity measurements in various sports. 
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PROFITS FROM ELECTRONICS contains valuable information on the many 
different profit opportunities for you in the exploding field of electronics... 
information that helps you pin -point exactly which area of electronics can be 
most profitable for you! TO GET YOUR COPY, MAIL THE 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 
' W 9XAL, the FIRST Television Station west 
of Chicago to broadcast on a daily schedule, 
Central was granted one of the FIRST 
THREE High Fidelity commercial broad- 
cast station permits issued" by- the Federal. 
Communications Commission. 

y> Central Tedhnica°I Tnstituté was the,FIRST 
civilian school in the United 'Skates selected" 
by the U.S. Signal Cobs 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.' 
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AUTOMATION LAB Central Tech's 
$250,000 Data Processing Center con- 
tains a Remington -Rand UNIVAC 
computer system, a Bendix G-15 
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 test equipment. 
HOME STUDY Students enrolled in 
Central Tech's excellent home study 
course have a double advantage. Cen- 
tral's hilchly 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 
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! 
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Central-lechnical Institute 
1641' Wyandotte, Kansas City 8, Missouri 
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1" 111 By ROBERT E. TALL 
Woshingson Correspondent 

UBSTANTIAL revisions in the organiza- 
tion of the Federal Communications 

Commission-with some pointed toward 
the agency's administration of the citizens 
radio service-have been under active study 
by the Commission for some time. 

Under contract from the Bureau of the 
Budget, a management consulting firm re- 
viewed the agency's operations over a pe- 
riod of several months, and has submitted 
a number of recommendations for changes 
in the organization of the FCC staff. While 
it is up to the Commission itself to carry 
through on the recommendations-and 
some of the suggestions are not regarded 

in a very favorable light at the agency- 
agreement on a number of the points 
raised is likely. 

What does it mean for the CB service ? 
The personnel assigned to administer the 
citizens service will be cut loose from some 
of their other responsibilities and allowed 
to devote more time and attention to the 
problems of the CB service, providing a 
more individual approach to CB problems. 

Under the Hood. FCC engineers, and oth- 
ers associated with the mobile radio com- 
munications field, are paying increasing 
attention to efforts of mobile radio equip- 
ment manufacturers to reduce interference 
stemming from the electrical systems of 
the users' automobiles. The first break- 
throughs have already occurred, and it is 
now possible for a CB'er or other mobile 
radio licensee to equip his car with such 
devices as low -radio -interference mechani- 
cal alternators, or fully electronic alter- 
nators or ignition systems. 

License Fees. With virtually all interest- 
ed parties having been heard from, there 
appears little doubt that the non-commer- 
cial two-way radio field has again escaped 
the formidable "filing fee" proposal of the 
FCC, which would have put the Commission 
in the position of charging money for the 
submission of an application, whether or 

Model SWO is a high efficiency, doublet 
type antenna with superior trap design 

for substantially improving DX reception and Signal/Noise ratio. 
Peaked for the most popular Short Wave bands - 11, 13, 16, 
19, 25, 31 and 49 meters. Complete with instructions for 
assembly in minutes. Only $14.75. 

BRING IN STATIONS NEVER HEARD BEFORE 
with optimum performing antennas designed for 

SHORT WAVE LISTENING 

INDOOR 

from 
HY-GAIN ANTENNA PRODUCTS 

DEPT. 137 LINCOLN, NEBR. 

The antenna is the key to better 
performance in any Short Wave Listen- 
ing system. The Hy -Gain Models SWO 
and SWI are the finest available in 
their price range for improving DX 
and reducing fading. 

Model SWI is specifically designed for indoor use, when an 
outdoor antenna is impractical. It is housed in attractive grey 
plastic case and covers 5-30 mc, including all seven popular 
short wave bands. Guaranteed for finest performance of any 
indoor antennas. "Match" and "tune" controls. May also be 
used as an antenna tuner with existing short wave antennas. 
Only $14.75. 
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You ; work on 
actual job 

% projects 

N.T.S. Shop -Tested -TOME 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, olus a large - 
screen TV set from the ground up, 
with parts we send you at no addi- 

Free book 

gives you all the fact: 
tional cost. You also get a Profes- 
sional Multitester for your practical 
job projects. 

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

Many students pay for entire tuition 
-and earn much more-with 
spare time work they perform while 
troining. You can do the same ... 
we show you how. 
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not the application resulted in a license. 
This is one proposal you can expect to 

die quietly, at least in its present form, 
despite a great variance of feeling on the 
subject between the FCC Commissioners 
themselves, and between Congressional 
leaders. 

Most numerous among the flood of com- 
ments opposing the "fee" suggestion were 
those from radio amateurs and public safe- 
ty radio communications licensees and or- 
ganizations, but all licensee types were 
heard from. 

FCC "Forfeitures." At the time this col- 
umn was written, it was an odds-on bet 
that Congress would pass, and President 
Kennedy would sign, new amendments to 
the Communications Act which would per- 
mit the FCC to slap $100 fines on radio 
licensees violating 12 specific provisions 
of the agency's rules. The Commission was 
going ahead with its planning to put the 
program into effect as soon as possible 
after it became law. 

Officers of the Commission made it clear 
that they were not particularly "against" 
CB or other types of mobile radio licensees, 
and were not planning a full-blown crusade 
to crack down on insignificant or non - 
harmful infringements of the Commission's 
rules. But they expect to get a little more 
respect from CB marine, and other mobile 
radio operators due to the agency's new 
authority. 

Also in the Congressional mill at the 
time this column was written was a Com- 
munications Act amendment permitting 
the Commission to stop requiring that ap- 
plications, and other documents submitted 
to it, be subjected to "oath or affirmation" 
before filing. The measure was more than 
halfway to its goal as law. In asking Con- 
gress to make the change, the Commission 
said the present requirement that applica- 
tions be notarized is an "unnecessary bur- 
den" on both the public and itself. 

New CB Form. Citizens Band equipment 
salesmen and other interested "bulk" users 
of FCC citizens radio application forms 
(Form 505) have been advised by the 
Commission that a new, simplified version 
of the form will be available within a 
month or so-by early fall at the latest- 
and will become effective as soon as it is 
practicable. 

Mandatory cutoff date for the use of 
the present Form 505 has not yet been 
established. Starting this fall, however, CB 
applicants will be cautioned to question 
their salesmen as to whether the older 

Another 

CB 
Sensation 

from 

@@.11. 
manufacturers 
of the famous 

Courier 

Check These Outstanding Features: 

23 CHANNEL TUNABLE RECEIVE 

4 CHANNEL FIXED RECEIVE 

12 CHANNEL TRANSMITTING 

BUILT-IN "S" á "RF" METER 

FRONT PANEL RF GAIN CONTROL . BUILT-IN NOISE LIMITER 

TRIPLE CONVERSION 

1192999 
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COURIE MOBILAB? 

tvrite for free brochure 

$189.50 
Slightly higher 

west of Rockies 

This is the new Courier 1 mobile electronics center ... a traveling CB 
communications laboratory available for your inspection, use and education 
at rallies, shows, clinics, meetings and special events. We cordially invite 

`t> you to drop us a line, telling us when your club or association is having a 
v,) big event and we'll try to be on hand with the mobile lab. You'll find it 
,/ to be a carefully designed, precision engineered rolling CB center that will 

help solve any CB problems. It's also our way of helping you prove to 
yourself that the Courier 1 is, by far, the one outstanding transceiver 
available anywhere! Here are some of the "Mobilab's" features: 

Equipped.with 3 Courier 1 tB units, 
3 antennae, audio amplifiers, Variac, scopes, 
meters, microphones, P.A. System, etc. 

Checks and measures any unit from any 
source for modulation, power output, 
DC current, standing wave ratio. 

®@.LI electronics communications, inc. 325 no. macquesten pkwy, mt. vernon, n. y. 
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CLASSROOM TRAINING COURSES IN -t° _ 

LOS ANGELES AND NEW YORK CITY : - 

- START YOURCAREE 
= AN ELECTRONICS NO 

,AT RCA INSTITUTES::: - 
:Uhóosé nfróii hien 

Course Qualifications Length of 
Course 

A 
Electronics 
Technology 

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

Day 2U4 yrs. 
(N.Y., L.A.) 

Eve. 61/4 yrs. (N.Y.) 

B 
Industrial and 
Communications 
Electronics (V.7) 

2 yrs, High School 
with Algebra, Physics 
or Science 

Day 11/2 yrs. 
(N.Y., L.A.) 

Eve. 4'/4 yrs. (N.Y.) 
Eve. 3 yrs. (L.A.) 

C 
Electronics and 
Television 
Receivers (V-3) 

2 yrs, High School 
with Algebra, Physics 
or Science 

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

Eve. 21/4 yrs. (N.Y.) 
Eve. 11/4 yrs. (L.A.) 

ORadioperating(V 
Telegraph.5) 2 yrs. High School 

with Algebra, Physics 
or Science 

Day 9 mos. (N.Y.) 
Eve. 21 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 
Digital Computer 
Electronics (V-15) 

Radio Receiver and 
TransistorBackground 

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.) 

Computer 
Programming (C.2) 

Programming 
Experience 

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

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

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

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

M Writing 
Technical 

(V10) High School Graduate Eve. 11/4 yrs. (L.A.) 

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

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

0 Preparatory 
Mathematics (P -OA) yr. 1High School Eve. 3 mos. (N.Y.) 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively to 
electronics. Free Placement Service. Applications 
now being accepted for next term classes in Los 
Angeles and New York. 

harm 

The Most Trusted Name ' la01fa 

in Electronics . 

e RADIO CORPORATION OF AMERICA _ 
RCA ll Send to the school nearest you asmures 

RCA Institutes, Inc. Dept. PER -72 

350 West Fourth Street 
New York 14, New York 

Pacific Electric Building 
610 S. Main St., L.A. 14, Calif. 
Please send me your FREE catalog. I am Interested in the courses circled 
below. ABCDEFGHIJKLMNO 
Name 

Address 

City Zone Stall 

(please print) 

For Home Study Courses See Ad On Opposite Page 
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forms are still effective, to prevent an un- 
necessary delay in the Commission's proc- 
essing of their applications. 

Under the new setup, equipment manu- 
facturing firms will be permitted to print 
their own stock of the application forms, 
but the Commission warns that "care 
should be taken that the finished product 
is an exact duplicate, not only in text but 
also in dimensions and in paper stock and 
color." The agency recommends "photo- 
copy reproduction." 

Rules Flap at FCC. Critics of the FCC's 
CB rules got an unexpected assist several 
months ago when one of the Commission's 
hearing examiners-a king of a "judge" in 
formal agency hearings-put the blast on 
the citizens service regulations, and, in ef- 
fect, called several of the rule sections too 
vague to be enforceable. 

There was little expectation that the ex- 
aminer's views would go unchallenged by 
the FCC Safety & Special Radio Services 
Bureau, however, and it was doubtful that 
the examiner's decision-in a CB enforce- 
ment case-would have any appreciable 
immediate effect on the agency's adminis- 
tration of the service. Several of the CB 
rule sections scored by the examiner were 
already undergoing revisions at the staff 
level of the Commission. 

CB'ers who do not think the citizens 
rules are clear in all cases would have been 
warmed by the examiner's conclusion that 
the CB rules leave "a good deal to be de- 
sired as an instrument of regulation." The 
examiner noted that he, as an experienced 
government attorney, doesn't have a "clear 
idea" of what several sections of the rules 
are expected to convey, and doesn't know 
how the average layman can be expected 
to understand them. 

Particularly cited in his decision as be- 
ing "deficiencies" was the use of such 
terms as "personal," "private," or "sub- 
stantive" communications, which, he said, 
do not hold water from a legal point of 
view as they were construed by the FCC 
staff in the enforcement case. 

CB Petition. In one of the latest formal 
moves seeking revisions in the citizens 
rules, the 14W Association of Seattle, 
Wash., has petitioned the FCC to exempt 
five consecutive frequencies at either the 
upper or lower extreme of the present 
Class D frequencies from several current 
CB restrictions. The purpose would be to 
put the "uncontrollable elements" in the 
CB service in a "specific segment of the 
band" and permit users conforming to the 

Always say you saw it in-POPULAR ELECTRONICS 



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

look what 

you get in 

the Course in 

Radio and 

Electronic 

Fundamentals 

15 KITS 
to build a Multimeter, 
AM Receiver and Sig- 
nal Generator. Kits 
contain new parts for 
experiments, inte- 
grated so as to demon- 
strate what you learn in 

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

- Fascinating 

40 THEORY 

LESSONS 

-__, 
lytriauv+ 

ItttNtvt51? 

_mg!! !VIA 

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

40 EXPERIMENT 
LESSONS 

Each coriaining absorb. 
ing, practical experiments 
bound together to 20 
books 

40 SERVICE 
PRACTICES 

Full of practical, timesav- 
ing and money -saving serv- 
icing tips, bound into 20 
books. 

PLUS ALL THIS AT NO EXTRA COST- 

MULTIMETER 
A sensitive precision meas- 
uring instrument you build 
and use on the job. Big 
41/2" meter with 50 micro - 
amp meter movement. 
20.000 ohms -per -volt sen- 
sitivity d -c, 6,667 a -c. 

AM RECEIVER 
Have the satisfaction of 
building your own radio 
receiver with this high - 
quality 6 -tube superhetero- 
dyne set. Big 5" speaker, 
fine tone! t1 

Also, comprehensive, fully -integrated home study courses in 
Television Servicing Color Television .Automation 

Electronics Transistors Communications Electronics 
Computer Programming. Stake out your future in elec- 

tronics with any one of this wide variety of courses. 

SEND FOR FREE HOME STUDY CATALOG TODAY! 

RESIDENT SCHOOL COURSES 
in Los Angeles and New York City offer 
comprehensive training in Television and 
Electronics. Day and Evening classes. Free 
Placement Service. Catalog free on request. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of 
America 350 W. 4th St.. New York 
14, N. Y. 610 S. Main St., Los An- 
geles 14, Calif. 

The Most Trusted 
Name in Electronics 

ol 
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SIGNAL 
GENERATOR 

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

Practical work with the very first lesson! Pay -only - 
as -you -learn! No long-term contracts to sign! No 
monthly installments required. Pay only for one 
study group at a time, if and when you order it! 

RCA INSTITUTES, INC. Home Study School, Dept. PE -72 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, rush me the FREE 64 -page igustrated booklet "Your Career in 
Electronics" describing your electronic home study training program. No salesman 
will call. 

Name 

Address 

City Zone State 

Veterans: Enter discharge date 

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

For Resident School Courses See Ad On Opposite Page 
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SEE and HEAR the 

MOSLEY CM -1 receiver 
First low priced receiver with double con- 

version and crystal controlled first oscillator. 
First receiver with 5 dual-purpose tubes of 

one type and 4 semi -conductor diodes which 
perform all functions usually requiring 12 or 
more tube sections. 

First low priced receiver with selectivity, 
sensitivity and stability that equals receivers 
selling for $100.00 or more higher. 
Amateur Net, $182.70 (All crystals included) 
Matching Speaker, Amateur Net, $16.95* 
Write for complete descriptive brochure. 

*Slightly higher west of Rockies and outside U.S.A. 

1 os%y d m r . 

BRIDGETON, MISSOURI 

-.Strictly fór,,SWL's 
Better Li'stening! 

2 Mu/ti-band 
by MOSLEY 

Experienced Short Wave Monitors know that a resonant antenna 
at ony one band of frequencies is much more efficient than a 

rondom length of wire. 

Here are two MOSLEY Dipole Antennas designed to provide 
the utmost in antenna performance because each is resonant of 
a number of short wave frequency bands! 

Each antenna comes in easy-toassemble kit form and is com- 

plete with wire, either -proof trap assemblies, center connector, 

end insulators and 100 feet of 75 ohm lead-in. A pair of wire - 

cutting pliers will be all you need to quickly assemble either 
antenna. Attach end insulators to convenient supports, connect 
lead-in to receiver . . . and tune in new horizons of exciting 
short wave listening! 

Model SWL-7 - Covers 11, 13, 16, 19, 25, 31 & 49 Meter Short 

Wave Broadcast Bands. SWL Net Price, $14.75 

Model RD -5 - Covers 10, 15, 20, 40 & 80 Meter Amateur Bands. 
SWL Net Price, $15.75 

See your favorite SWL and Ham Equipment Dealer 'Today! 
Beams and Verticals are fine for SWL OXing, too! MOSLEY 
makes 'em all! 

BRIDGETON, ALL5/ey /14 ' . MISSOURI 
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intent of the citizens rules to operate with 
"minimum conflict." 

The Seattle 14W Association declared 
that improper usage of the Class D serv- 
ice has reached such proportions that it 
"threatens to eclipse the worthwhile pur- 
poses for which the service was originated." 
The group said it feels that most people, 
"given the opportunity to both engage in 
their hobby without recourse to examina- 
tion and also conform to regulations," 
would take advantage of the requested 
rule changes and shift their activity "to 
frequencies where both of these ends were 
afforded." 

CB Speech. More than 2000 Class D citi- 
zens radio service licensees, gathering at 
the Morrison Hotel in Chicago several 
months ago, were advised by FCC Land 
Transportation Division Chief Ivan H. 
Loucks not to look for relaxations by the 
Commission on present power output or 
antenna height limitations in the Class D 
service, but to expect the issuance of some 
proposed rule changes soon. 

Mr. Loucks, whose division administers 
the citizens service at the staff level of 
the Commission, said that the agency has 
"many of the present problems involving 
the citizens service under consideration," 
and that the present rules "are far from 
static" and have "definitely not been froz- 
en in their present form." 30 

ON 

SALE 
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COMING NEXT MONTH 

2nd Annual CB Equipment 
Buyers Guide & Directory 

(see page 29) 

ONE-ARMED THEREMIN 
A good ear, a steady hand, and a 
little practice are all it takes to 
play this intriguing electronic 
music -maker. And an old a.c./d.c. 
receiver is about all you'll need to 
build it. 

1-24 TOTALIZER 
Here's an electronic counter that's 
guaranteed to find plenty of ap- 
plications. It responds to either 
light or dark pulses and is capable 
of registering up to 400 counts per 
minute. 

6 -METER TRANSCEIVER 
A triple triode does double duty as 
a plate -modulated transmitter and 
a regenerative receiver for 6 
meters. 
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Get your First Class Commercial F.C.C. License Quickly 
by training at 

GRANTHAM 
SCHOOL OF ELECTRONICS 

1505 N. Western Are. 408 Marlon Street 
Los Angeles 27, Calif. Seattle 4, Wash. 

3123 Gillham Road 

Kansas City 9, Mo. 

821 -19th Street, N.W. 
Washington 6, D.C. 

(Phone: HO 7.7727) (PhOne: MA 2-7227) (Phone: 1E 1.6320) (Phone: ST 3.3614) 

MAIL COUPON NOW-NO SALESMAN WILL CALL 

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

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

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

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

What are the Different Types 
of Operator Licenses? 

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

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

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

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

What are the Different Classes of 
RadiotelePHONE licenses? 

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

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

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

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

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

Which License Qualifies for Which Jobs? 
The THIRD CLASS radiotelephone license is 

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

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

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

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

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

In the Grantham correspondence course, the 
average beginner should prepare for his second 
class radiotelephone license after from 300 to 
350 hours of study. This same student should 
then prepare for his first class license in approxi- 
mately7 additional hours of study. 

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

In the NI thru F DAY course, you should get 
your first class radiotelephone license at the end 
of the 12th week of classes. 

In the .l -W -F EVENING course; you should 
get your first class radiotelephone license at the 
end of the 20th week of classes. 

In the Tu-Th EVENING course, you should 
get your first class radiotelephone license at the 
end of the 30th week of classes. 

The Grantham course is designed specifically 
to prepare you to pass FCC examinations. All 
the Instruction is presented with the FCC exami- 
nations in mind. In every lesson test and pre - 

examination you are given constant practice in 
answering FCC -type questions. 

Why Choose Grantham Training? 
The Grantham Communications Electronics 

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

Is the Grantham Course a "Memory Course"? 
No doubt you've heard rumors about "mem- 

ory courses" or "cram courses" offering "all the 
exact FCC questions". Ask anyone who 'has an 
FCC license if the necessary material can he 
memorized. Even if you had the exact exa 
questions and answers, it would be much more 
difficult to memorize this "meaningless" mate- 
rial than to learn to understand the subject. 
Choose the school that teaches you to thoroughly 
understand-choose Grantham School of Elec- 
tronics. 

Is the Grantham Course Merely a 

"Coaching Service"? 
Some schools and individuals offer a "coach- 

ing service'' in FCC license preparation. The 
weakness of the "coaching ervice".method is 
that it presumes the student already has a know- 
ledge of technical radio and approaches the 
subject on a "question and answer" basis. On 
the other hand, the Grantham course "begins at 
the beginning" and progresses in logical order 
from one pint to another. Every subject is 

covered simply and in detail. The emphasis is on 
making the subject easy to understand. With 
each lesson, you receive an FCC -type test so you 
can discover daily just which points you do not 
understand and dear them up as you go along. 

Advanced Resident Training 
The Grantham F.C.C. License Course is Sec- 

tion 1 of our Electronics Series. Successful re- 

pletion of this course is a prerequisite for 
enrollment in Section II which deals with more 
advanced material. However, it is not necessary 
for the student to take Section II unless he 
wishes to advanre beyond the level of a first 
class F.C.C. License. 

Accredited by the National Home Study Council 
What NHSC Membership Means: 

Over the years, people have come to respect membership in the 
National Home Study Council as a hallmark of quality. No school can 
he a member of the Council unless it has met the rigid standards set 
up . by the Council's Accrediting Commission. This means that all 
schools. such as Grantham Schools. Inc, which display the seal of the 
National Moose Study Council have demonstrated their Integrity and 
adherence to high ethical standards. It means that they offer quality 
instruction at reasonable tuition rates. It means that these schools 
believe in, and are pecialists in, the home study method of instruction. 

For further details concerning F.C.C. licenses and our training, send for our FREE booklet, 
"Grantham Training". Clip the coupon. below and mail it to the School nearest you. 

MAIL TO SCHOOL .NEAREST YOU 

(Moil in envelope or poste on postal cord) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 GIllhan Rd. 821.19th, NW 

Los Angeles Seattle a Kansas City Washington 

Please send me your free bookie', telling how I con get my com- 
mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will coll. 23 k 

Nome Age 

Address 

City Slate 

I am interested in: Home Study, O Resident Classes 
s l 
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Build your own superb 

SCOTT KITS! 

rs 

¡Jr ¡y, V. T,,.yJ 

HAVE 

FUN... 

SAVE 

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

Choice of 3 Booklets 
FREE 

H.H. SCOTT 
H. H. Scott, Inc. 111 Powdermill Road, Dept. 520-07-3 Maynard, Mass. 
Send me the booklets checked below: 

20 -page "Guide to Custom Stereo" El Complete technical information 
on kits 16 -page booklet explaining FM Stereo 
Name 

Address 
City Zone State 

Export: Morhan Exporting Corp., 458 Broadway, N.Y.C. 

TRAM'S Citizen's Band 
MOBILE 

ENGINEERED 
for the Perfectionist! 

s 
r 

. cw 

Model TR-70 . .. $225 

HIGHEST TRANSMITTER OUTPUT 

BEST RECEIVER PERFORMANCE 

Tram's 10 day money back trial allows 
you to be the judge. 

Now improved over Base station performance. 
Write for free technical information on the 

TR-27 Base and TR-70 Mobile 

°T:.RAM:rEL"ECT.RORIC'S 
P: O_.BOX 187°WINNISQUAM, N. H. 

. . 

POP'tronics 
Bookshelf 

FUNDAMENTALS OF SEMICONDUCTOR 
AND TUBE ELECTRONICS 

by H. Alex Romanowitz 
Beginning with a review of "non -electronic" 
circuit theory and an introduction to the 
use of the multi - 
meter, the vacuum - 
tube voltmeter and 
the oscilloscope, 
this volume dis- 
cusses tube and 
semiconductor the- 
ory from an engi- 
neering viewpoint. 
Basic concepts of 
physics, however, 
are drawn upon 
for supporting evi- 
dence. Some of the 
special topics cov- 
ered are: switch- 
ing and pulse -shaping circuits, zener and 
tunnel diodes, magnetic amplifiers and 
photoelectric control circuits. There is also 
introductory material on microminiaturiza- 
tion. 

FUNOAM6NTALS 
of SEMICONDUCTOR 
and 
TUBE ELECTRONICS 

sF 

H. ALEX ROMxrNOWIT2 

Published by John Wiley & Sons, Inc., 440 
Park Ave. S., New York 16, N.Y. 620 pages. 
Hard cover. $8.25. 

© cº m 
SILICON CONTROLLED RECTIFIER MAN- 
UAL, Second Edition 
The continued growth of knowledge in con- 
trolled rectifier theory, application, and 

rating is reflected 
in this new edition 
of General Elec- 
tric's SCR Manual, 
which exceeds its 
predecessor in size 
by 100 pages and 
five chapters. In- 
cluded among the 
new chapters are 
"Static Switching 
Circuits," "A.C. 
Phase Controlled 
Circuits," and "Se- 
lecting the Right 
SCR." Most of the 

original chapters have been revised and ex- 
panded, and appearing for the first time are 

MANUAL 

ñt oiled Rectifierbull 

nln 
e1tiK/ -as 
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want to 
boost 

your pay 
4` 

a sdccesslul plan for .. . 

Electronics Training 

Ua' 

c. k%pse Electronicstfor'you 

Get This Handy Pocket 
Electronics Data Guide Folder 

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

r 
n 

P OCK ET 

ELECTRONICS 
DATA 
GUIDE 

,11I 9.;4.1 ..-«....... r«,... 4_.l.. so« M:T. ..... 

Successful 
Electronics 

Training 

find out how .. 
1. You can get lob security. Specialized education is the road 

to higher salary and important lobs in the growing field of 
electronics. 

2. You can solve the problems that stump other technicians. 
Problems in electronics are becoming more complex. Your 
ability to solve problems will help you get ahead in your 
field. 

3. You can handle new electronic devices. Every day, ad- 
vances are being made in electronics. Only through edu- 
cation con you find out how to keep up with these devel- 
opments and how to use the new devices. 

Sorry-Not For Beginners! 
Please inquire only if you really want to get ahead and 
to add to what you have already learned in school, in 
the service, or on the job. Some previous schooling or 
experience in electronics, electricity, or related fields is 
necessary for success in Cleveland Institute programs. 

Cleveland Institute of Electronics 
1776 E. 17th St. Desk PE -92 Cleveland 14, Ohio 

1 

Move Ahead 
in 

ELECTRONICS 

4# 
4/ 

Your FCC License 
Or Your Money Back! 

Completion of the Master Course (both Sections) will 
prepare you for a First Class Commercial Radio Tele- 
phone License with a Radar Endorsement. Should you fail to ass the FCC examination for this license after 
successfully completing the Master Course, you will re- 
ceive a full refund of all tuition payments. This guaran- tee is valid for the entire period of your enrollment 
agreement. 

Investigate Our NEW Training Program 
in Computers, Servo Mechanisms 
Magnetic Ampliifiers, and others 

Accredited by the National Hone Study Council 

MAIL COUPON TODAY 

Cleveland Institute of Electronics 
1776 E. 17th St., Desk PE92, Cleveland 14, Ohio 

Please send Free Career Information prepared to help me get ahead 
in Electronics. I hove hod training or experience in Electronics as 
indicated below: 

Military Eroadcosting 
Radio TV Servicing Nome Experimenting 
Manufacturing Telephone Company 
Amateur Rodio Other 

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

Name Age 

Address 

City Zane State 
PE92 

-J 
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BUILD YOUR AMATEUR TRANSMITTER 
from these easy -to -build kits! 

ADVENTURER - 50 watts CW in- 
put rugged 807 transmitting tube, 
instant bandswitching 80 thru 10 
meters. Crystal or VFO control, 
wide range pi -network output. 
VALIANT - 275 watts input CW 
and SSB (P.E.P.) with auxiliary 
SSB exciter, 200 watts phone; in- 
stant bandswitching 160 thru 10 
meters. Crystal or VFO control, 

á- i s idc range pi -network output, 
timed sequence keying. 

RANGER 11 - 75 watts CW, 65 
AM. Also serves as RF audio ex- 
citer. Self-contained bandswitching 
160 thru 6! VFO or crystal control. 
Timed sequence keying, wide range 
pi -network output. 

Advénturer 

.L r- 
Valiant- Ranger II 

Write today - FREE 30 -page amateur catalog! 
.A 

E. F. JOHNSON COMPANY 
2403 Tenth Ave. S.W. Waseca, Minn. 

Name 

Address 

City State 

raj, 

GREENLEE CHASSIS PUNCHES 
Make accurate, finished holes in 11/2 minutes 
or less in metal, hard rubber and plastics. No 
tedious sawing or filing -a few turns of the 
wrench does the job. All standard sizes . . . 

round, square, key, or "D" shapes for sockets, 
switches, meters, etc. At your electronic parts 
dealer. Literature on request. 
GREENLEE TOOL CO. ap_ EE 
2028 Columbia Ave., Rockford, Illinois 

20 

Bookshelf 
(Continued from page 18) 

an application index (which cross-references 
hundreds of basic circuit possibilities against 
major types of applications), silicon -con- 
trolled rectifier selection charts, and a reg- 
ular subject index. 

Published by the General Electric Co., Rec- 
tifier Components Dept., Auburn, N.Y. 352 
pages. Soft cover. $1.50. 

CD, SI] 

HANDBOOK OF ELECTRONIC TABLES AND 
FORMULAS 

by the Howard W. Sams Engineering Staff 

This revised edition of 
Electronic Tables and 
50% more infor- 
mation than the 
former one-much 
of it suggested by 
readers of the first 
volume. The book 
is broken down into 
seven sections: 
"Electronics For- 
mulas and Laws," 
"Constants and 
Standards," "Sym- 
bols and Codes," 
"Service and In- 
stallation Data," 
"Design Data," 
"Mathematical Ta- 
bles and Formulas," and "Miscellaneous 
Data." Thirty-five diversified tables are in- 
cluded. In addition, there is a six -page, 
full -color fold -out chart covering the latest 
FCC allocations for the entire frequency 
spectrum; the chart shows at a glance 
which services operate within given fre- 
quency bands and what frequencies are as- 
signed for specific services. 
Published by Howard W. Sams & Co., Inc., 
1720 East 38th. St., Indianapolis 6, Ind. 192 
pages. Hard cover. $3.95. 

the Handbook of 
Formulas includes 

ri7 

,aw..wo W. w.e 
HANDBOOK OP 

ELECTRONIC 
TABLES & 

.FORMULAS 

/04 
411110.1.141141 . 

r, 
:=:"7:- %i., 

© . Q 
1926-38 RADIO DIAGRAMS 

compiled by M. N. Beitman 

This reprinted edition of Volume One in 
Supreme's series of radio manuals contains 
approximately 200 schematics from about 
60 manufacturers. The book also includes 
servicing information and an alphabetical 
index of the sets covered. It should be of 
particular value to those enthusiasts who 
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RICHARD S. CONWAY (CREI grad 
1960) is Supervisor, Electronic Test De- 
partment Wilcox Electric Co., Kansas 
City, lIlo. 

il 

1' rJ 

I 

ROBERT T. BLANKS (CREI grad 1960) 
is Engineer, Research & Study Div., Vitro 
Labs., Division of Vitro Corp. of America, 
Silver Spring, Md. 

1 

8 
MEARL MARTIN, Jr. (CREI 
19.56) is a Sanior Engineer and 
Support Manager, Tektronix, Inc., 
land, Oregon. 

grad 
Field 
Port - 

Why do these men now enjoy profitable careers 

in electronics that others still dream about? 
SUCCESS IS NO ACCIDENT. There is a 
reason why some men move ahead in 
electronics while others stand still, 
year after year, in routine, low -paid 
jobs. Responsible, rewarding positions 
in electronics require advanced tech- 
nical knowledge. Without such knowl- 
edge, you cannot hope for success no 
matter how bright and ambitious 
you are. 

THE THREE MEN SHOWN ABOVE real- 
ized that career opportunities would 
open up for them only if they gained the 
practical knowledge of electronic en- 
gineering technology demanded by 
industry. They gained this knowledge 
through CREI Home Study Programs 
and achieved the success they desired. 

YOU HAVE THE SAME OPPORTUNITY. 
Through CREI Home Study Programs, 
you can acquire the practical working 
knowledge of advanced and up to date 
electronic engineering technology that 
will put you on the level of specializa- 
tion where men are most in demand. 

YOU WILL FOLLOW THE FOOTSTEPS 
of the thousands of CREI men who 
hold positions as associate engineers, 
engineering aides, field engineers, proj- 
ect engineers and technical representa- 
tives. They work in every area of 
electronics, from manufacturing to 
the space program. 

WHEN YOU ENROLL IN A CREI HOME 
STUDY PROGRAM, you study courses to 
which a number of leading engineers 
and scientists have made substantial 
contributions. You are guided and 
assisted by CREI's staff of experienced 
instructors. 

July, 1962 

YOU HAVE A CHOICE OF PROGRAMS 
covering every field of electronics: 
RADAR COMPUTERS SERVOMECHANISMS 
INSTRUMENTATION AERONAUTICAL AND 
NAVIGATIONAL COMMUNICATION TELE- 
VISION AUTOMATION AND INDUSTRIAL 
ENGINEERING TECHNOLOGY NUCLEAR 

ENGINEERING TECHNOLOGY 

CREI EDUCATION IS RECOGNIZED by 
many large corporations such as Na- 
tional Broadcasting Company, Pan 
American Airways, Federal Electric 
Corporation, The Martin Company, 
Canadian Broadcasting Co., Mackay 
Radio, and many others. These com- 
panies often pay all or part of CREI 
tuition for their employees. 

CREI HAS 35 YEARS OF EXPERIENCE 
in advanced technical education 
through home study. CREI has de- 

n .coupon today fqr 

A A THE CAPITOL RADIO ENGINEERING INSTITUTE 
l ie rt E I Founded 1927 

y : Dept. 1207-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 Nadeau Engineering Technology." 
My qualifications are noted to obtain Immediate service. 

veloped electronics courses for the 
Army Signal Corps, special radio 
technician courses for the Navy, and 
group training programs for leading 
aviation and electronics companies. 
CREI also maintains a Residence. 
School in Washington, D. C. 

YOU CAN QUALIFY for a CREI Pro- 
gram, if you have basic knowledge of 
radio or electronics and are a high 
school graduate or the equivalent. If 
you meet these qualifications, write for 
FREE 58 -page book describing CREI 
Programs and career opportunities in 
advanced electronic engineering tech- 
nology. Mail coupon or write to: The 
Capitol Radio Engineering Institute, 
Dept. 1207-K 3224 °icteenth St., N.W. 
Washington 10, D. C. 

FREE. 58 -page book ' 

CHECK FIELD OF GREATEST INTEREST: 

Electronic Engineering Technology 
8 

Nuclear Engineering Technology 
Servo and Computer Engineering Technology Automation and Industrial Electronic 
Aero and Navigational Engineering Technology 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 0 G.I. Bill 29 J 
21 



GIANT CB SALE!!!) 
50 ft.-RG58u COAX CABLE SALE $1.95 

100 ft.-RG58u COAX CABLE SALE $2.99 
50 ft.-RG 8u COAX CABLE SALE $4.49 

100 ft.-RG 8u COAX CABLE SALE $7.99 h 

15 -PC. CB SILENCER KIT (tune gen. supp+feed- $ 
s3.99 thrus}spark plug & distr. suppressors, etc.) SALE .e7.p7 

JK 
spO fD.y Ina 

LINE(trans. 
orSALÉ SI OM model, channel) gg 

SYAAe COMMAND 12 -POSITION CHANNEL 
SELECTOR (reg. $10) SALE 77 

COMMAND SUPER -III -3 -ELEMENT CB BEAM 
ANTENNA (heavy-duty, alloy construction) $199 

. (vertical or horizontal) SALE 11 .7.7 

O COMMAND SUPER V-S-ELEMENT CB 
ANTENNA (super -high -gain and rugged) S7. 

X7.7 S18.99 (vertical or horizontal) SALE99 rl STEEL COMMAND CONTACT 
SPRING. STAINLESSII STEELN l02SS WHIP+ se 

. CHROME BODY MOUNT SALE v vv 
SPECIAL VALUE: HIGH GAIN GROUND PLANE 

ANTENNA (Solid alum. radials) Terrific value 
$p 99 0. SALE O .7 

PL -259 COAX CONNECTORS -39f ea. 10 for $3.50 
50-239 COAX CONNECTORS -39f ea. 10 for $3.50 
UG176 ADAPTORS for 58u -14f ea. 10 for $1.19 

TOKYO ROSE CRYSTAL STUDIO MIKES FOR CB SALE $4.89 
Check items wanted. Return ad or order with check or ney o der. Include postage, excess refunded. 500 service Charge on 
tiers under 55.00. Reams and Contact II shipped Railway Express. 

CB DEALERS: Write for Quantity Prices! 
GROVE ELECTRONIC SUPPLY COMPANY 
4103 W. Belmont Ave., Chicago 41, Ill. 
2 Rush items checked 
O Send FREE catalog of giant CB Values 
Name 

(please print) 
Address 

City Zone State 

.k?* 
. 

vIIIPI* 
¢--= 

ºI 
Shakespeare fiberglass construction in a 

top -loaded whip. VIP is a handsome, 

rugged 4' shaft - its coil embedded in 

thousands of tiny glass fibers parallel to 

the axis. -Withstands impact and flexing; 
reduces precipitation static; won't corrodel 

',Very Impressive Package 

C' p 
22 

575 

COLUMBIA PRODUCTS COMPANY 
Shakespeare Co. Subsidiary, Columbia, S. C. 

Bookshelf 
(Continued from page 20) 

have a continuing interest in repairing and 
restoring old receivers. 
Published by Supreme Publications, 1760 
Balsam Rd., Highland Park, Ill. 240 pages. 
Soft cover. $2.50. 

New Literature 
A 12 -page illustrated brochure, describing 
the principles and function of language 
laboratories, has recently been published by 
Edwards Company, Inc., Norwalk, Conn. 
The free booklet (No. D-102) details the 
Edwards language teaching equipment and 
includes an outline of the three basic sys- 
tems for language laboratory operations. 

The revised and enlarged edition of the 
"Allied Electronics Data Handbook" con- 
tains an up-to-date listing of the most com- 
monly used tables, formulas, and reference 
material. New material in this 80 -page 
handbook includes basic transistor formulas 
and symbols, transistor circuit configura- 
tions, a battery interchangeability guide, 
charts showing direct interchangeability 
between American and British tubes, and 
attenuator network formulas. All the refer- 
ence material of the earlier editions has 
been retained. If you would like to have a 
copy, send 35 cents to Allied Radio Corp., 
100 N. Western Ave., Chicago 80, Ill. 

A new 8 -page catalog for the "hobbyist" 
can be obtained free by writing to Wilson's 
of Cleveland, 6502 N.W. 16th St., P.O. Box 
8995, Fort Lauderdale, Fla. It illustrates 
and describes various devices ranging from 
miniature electric motors to accessories and 
kits. 

"How To Make Quality Tape Recordings At 
Home" is a 16 -page booklet directed at im- 
proving home recording techniques. A chart 
of playing times for all available tape 
thicknesses, reel sizes, and recording speeds 
is included. Send 10 cents to Triton Elec- 
tronics, Inc., 62-05 30th Ave., Woodside 77, 
N. Y., for your copy. 

A stereo/high fidelity brochure covering a 
variety of products is now available free of 
charge from Altec Lansing Corp., 1515 S. 
Manchester Ave., Anaheim, Calif. Featured 
in the brochure (#AL -1302-3) is the new 
708A "Astro" stereo, AM -FM multiplex, 
tuner-amplifier-a complete stereo system 
packaged in a single chassis. 30 
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 LA[ETTE' AMERICA'S VALUE LEADER 
HI_-F1.AIVIATEUR CB. ._.RADIO 

"WORLD FAMOUS" HE -29B r NEW LAFAYETTE 2 -SPEED 

10 -TRANSISTOR CITIZENS BAND 'I- i STEREOTAPE 

DECK 
PLAYBACK 

WALKIE TALKIE 

AYI 

3995 
T.M. 

NO MONEY . 

DOWN 

SET OF 2 78.88 
Transmits & Receives up 
to 2 miles 
Crystal Controlled on 
Both Transmit & Receive 
Push -to -Talk Operation 
46" Telescoping Antenna 
Earphone For Personal 
Listening 
Leather Case with 
Shoulder Strap 

Ideal for Sportsmen - boating -fishing - camping 
Now Lafayette has done it again. The world Famous HE -29 
has been further improved. Packed with power, 10 hand- 
picked transistors plus 1 diode extend the range of the 
He -29B up to two miles under average conditions ie., no 
intervening obstructions. 
No license or permit required. Compact, pocket size unit 
provides complete portable two way communications. 
Transmitter section is crystal controlled. Crisp, clear 

° reception is furnished by the efficient superheterodyne 
receiver. Power is supplied by 8 miniature standard penlight batteries with a life expectancy of up to 50 
hours. 
Housed in a handsome black and chrome case. Supplied with leather carrying case w/Shoulder strap earphone, antenna, batteries and crystals for channel 10. Size: 6%x31/4x15e". Shpg. wt., 3 lbs. 
HE -298L Net 39.95 
Set of 2 Net 78.88 

5950 No Money 
Down 

Dual NARTB Equalized Transistor Preamps 
Frequency Response: 5D-15,000 CPS@ 71/2 ips 
Playsback. 1/4 & 1/2 Track Stereo; 1/2 Track & 
Full Track Monaural 

Enjoy the superlative reproduction and fidelity of pre- 
recorded tape at the price you'd expect to pay for a 
record changer. Precision engineered, with its own 
6 -transistor stereo preamplifiers designed to play back 
tapes with true NARTB hi-fi tape equalization, quality 
tape handling mechanism and heads. Accepts reels to 
7". 10% Dx143/aWx5"H. 
RK-141WX Shpg. wt., 17 lbs Net 59.50 
RK-148W Furniture Grade Walnut Base wt., 4 lbs Net 6.95 
RK-147W Portable Carrying Case wt., 5 lbs. Net 9.95 

NEW ! LAFAYETTE HE -20C CLASS D 
Deluxe CITIZENS BAND TRANSCEIVER 

j0950 

' 

111X. -S Sw No Money Down 

NOW WITH These 

ADDED FEATURES 
-8 Crystal - Control Receive Position's 

8 Crystal - Control Transmit Positions 
Improved Series Gate - Noise Limiter 

Built-in 12 Volt Power Supply Efficient Pi -Network 
Quality engineering, design, and features give this Deluxe 
transceiver a place all -its -own in the Citizens Band 
Field. The HE -20B supplies you with a highly efficient 
2 -way radio -telephone communications system from your office, truck, auto, boat, store, home, etc. 
HE -20C WX 109.50 

NEW! LAFAYETTE STEREO FM MULTIPLEX 
ADAPTER 

KI 1950 
Less Than 1% Distortion 
Self -Powered 
Noise Filter (switchable) 
Prealigned Coils 
Stereo Separation - 30 db @ 400 cpS 

3 Tubes - 2 Dual, 1 Triple -Purpose' Tube + Silicon Rectifier Ideal For Any Tuner With Multiplex Output Jack 
Enjoy thrilling FM stereophonic sound from any recent La- fayette Tuner or any other quality wide -band FM or FM -AM tuner with multiplex jacks. Hear the full range of audio frequencies in all the realism and magnificence of stereo sound by simply adding this low-cost Lafayette Multiplex adapter Kit. Engineered for anyone to build and operate, the KT -220 is easily connected to your tuners. 
Size 81/2Wx43/8Dx'4 4H" for 110-125 volts, 60 cycles AC. 
KT -220 Shpg. wt., 4 lbs. Net 19,50 

f° - 
-_- 

- _. ` 

FAMOUS "MIGHTY 9yrT.M. 

9 TRANSISTOR 
PERSONAL PORTABLE' 1 jf 
REG. 25.88 ' u "^-f 

NOW i95 h , 
mu, 

7 1` ,,, - 

ONLY ° 1,_, ~, ' -.a 
3 Audio Stages _ 

Lightweight. Shirt Pocket Size 
Tc.{, , 

9 Transistors, 2 Diodes, 1 Thermistor 
Complete with Carrying Case Batteries and Earphone 

Lafayette's "Mighty -9" portatle, the most powerful tran - sistor radio, is the answer for those who want the best, without spending the most. Compare this portable with others selling for much more - compare feature for feature and you'll see why the Lafayette "Mighty -9" is ' your best buy. Size: 41/2Hx3Wx11/4"D. Shpg. wt., 21/2 lbs. FS -91L 19.95 - 

' LAFAYETTE'S LAFAYETTE RADIO DEPT. IG-2 'FREE! I NEW MAIL ORDER and SALES CENTER I P.O. BOX 10, SYOSSET,, N.Y. I 
111 JERICHO TURNPIKE I Rush my FREE Lafayette Summer Supplement Catalog_ (2Blocks West of South Oyster Bay Rd.) Please send me # , Shipping Charges Collect. 

SYOSSET, LONG ISLAND I I am enclosing $ 

NEW YORK I Name 

^l 1)1":,- 
Address 

II r City Zone' State ll 
July, 1962 

I 
I 
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t would. like to repo:, that wet re pleased 

The 
Kit Builder's 

Manual 
,....11,,......... ....,.-... 5.-.,.,11. 

FREE! 9.00 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 7one State 10715 

You 
SAVE 
MONEY: 

KEY 

RUSH US YOUR LIST 
OF HI-FI 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. 

iultd izen: 

.on, we c^ ':n#;e:l L2 to 8 turns of F'22 

r 
'e on a 1/' siu.t-]mYonstr::t;.c 
its acere cut somewhat by using the ehassis 

Address correspondence for this department to: 
Letters Editor, POPULAR ELECTRONICS 
One Park Avenue, New York 16, N. Y. 

Pen Pal Wanted 
I'm 21 years old, employed by the Austrian 

television system, and have been a subscriber to 
your magazine for several years. One of my 

hobbies is short-wave communications, and I 
would like to get in touch with a "pen pal" having 
similar interests. 

PETER PETROVICH 
Landstrasse 90/17 

Vienna III, Austria 

Correction Corrected 
In the article "Short Wave for Beginners" 

(January 1962 issue), Hank Bennett tells us that 
Leopoldville is in the Congo and Brazzaville is in 
Katanga. Leonard Phelps, in his correction (April 
1962 `Letters") says that Leopoldville is in 
Katanga and Brazzaville is in the Congo. Both 
statements are wrong (or only partly right). 
Actually, Brazzaville is the capital of the Congo 
Republic (formerly French Middle Congo) ; 

Leopoldville is the capital of the neighboring 
Republic of Congo (formerly Belgian Congo) ; 

Katanga (capital, Elisabethville) is one of the six 
provinces comprising the Republic of Congo. 

STEWART REST 
Union, N.J. 

With at least four Congos to worry about here, 
it's no wonder that Messrs. Bennett and Phelps 
(and the "Letters" Editor) were confused. Thanks 
for finally clearing it all up, Stewart. 

Mobile Multiplexer I Your article called "In -Car FM for MPL" 
(January 1962 issue) was quite interesting, and I 
determined to go ahead and install an FM radio 
in my car. Since the convertible already has two 
rear speakers (one on each side of the rear seat), 
I decided to add multiplex as well. I purchased a 
Knight Model KS -11 multiplex adapter kit and re- 
wired the filaments for 12 volts. I also bought a 
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mobile plate supply, which handles both the re- 
ceiver and the converter. The amplifier in the AM 
radio is used for the extra channel. I had previous- 
ly installed provisions for disconnecting the AM 

set's r.f. stages, because I use the radio as an aux- 
iliary amplifier-feeding a speaker tinder the hood. 

ALLAN L. STARR 

Coral Gables, Fla. 

Sounds like an intriguing installation, Allan, but 
it's too bad that you get only "mono" reception 
in the engine compartment. 

Which Band for Police? 

I'm planning to build equipment for tuning in 
police calls and other "public service" communi- 
cations, and have been looking over the "Police 
Special Receiver" (July 1959 issue) and "The 
'10-8' De Luxe Converter" (January 1962 issue). 
What puzzles me is that the former tunes 30-50 
mc., the latter 150.8-162 mc.; yet both are sup- 
posed to pick up police transmissions. Would I 
need both sets to get complete coverage? 

JULIUS SISKE 
Baltimore, Md. 

Groups of frequencies in both the 3o -5o mc. and 
150.8-162 inc. bands are allocated for "public 
safety" use. This classification includes police, 
fire, and related services. If you're interested 
primarily in picking up a specific service in your 
neighborhood, check first to find out what fre- 
quencies are involved. 

"Rat Runner" 

I read Ken Gilmore's "Ultrasonics-Successes 
of Silent Sound" (December 1961 issue) with 
interest. One of the ultrasonic devices mentioned 
in the article was a unit designed to rid ware- 

r 

qd -\5J.11 

houses of rats. Could you tell me the name and 
address of the manufacturer so that I can write 
for more information? 

JOHN CANNON 
Milwaukee, Wisc. 

One manufacturer of such a "rat runner" is 
Dynamic Sound, Inc., 15235 Lorain Ave., Cleve- 
land 11, Ohio. 

Compactron VHF Receiver 

I converted the "Compactron VHF Receiver" 
(September 1961 issue) to cover the 35-54 mc. 

July, 1962 

range with very good results. I used Ohmite Z-50 
chokes for LI, L3, L5, and L6 and a Hammarlund 
HF-15 variable capacitor for C3. In addition, I 
made up a new coil (having 12 turns instead of 
2) for L2 and dropped the supply voltage to about 
150 volts by installing a 1200 -ohm resistor in 
series with R9. 

JIMMY SLACLE 
Henrietta, Texas 

I built the "Compactron VHF Receiver" but, 
not being able to obtain the Merit power trans- 
former specified, I used a Stancor PS -8415 instead. 
The Stancor differs from the Merit in that the 
former's high -voltage winding has slightly lower 
voltage and current ratings and the filament wind- 
ing has no center tap. I grounded one side of the 
Stancor's filament winding in place of a center tap, 
but made no other wiring changes. The set is an 
excellent performer and is in constant use. 

KERRY S. HAUPTLI, WPE2FLA 
Westfield, N. J. 

P. E. Collection For Sale 

I've subscribed to-and read-POPULAR ELEC- 
TRONICS ever since the first issue. However, since 
my P.E. collection is beginning to take up more 
room than I can afford to give it, I've decided to 
let the whole shebang go to the first reader who 

sends me $20.00. Every issue published to date 
is included, and there are duplications of the first 
few. No issues will be sold separately. 

L:\WRENCE CHURCHILL, 
314 N. 7th St. 

Watseka, Ill. 

Okay, Larry-stand by for the avalanche, and we 
hope you're not mad at us. 30 
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HOW TO ORDER BACK ISSUES 

Every month POPULAR ELECTRONICS receives 
many requests from readers who would like to 
know how to order back issues. Some readers 
want to obtain particular articles they have 
missed, while others want to complete their own 
back -issue files. 

If you would like to order a specific issue of 
P.E., address your inquiry to: 

Circulation Department 
POPULAR ELECTRONICS 
Ziff -Davis Publishing Co. 
434 S. Wabash Ave. 
Chicago 5, III. 

Enclose 35 cents for each copy of issues less 
than six months old, 40 cents for each copy of 
older issues. Be sure to state the month and 
year of the issue(s) you want. In the event a 
requested issue is no longer in stock, your 
money will be returned. 
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Developed in: the field 

to' pay off in performance down the road I 

CB -3A 
L a 

dual conversion, 
8 -channel citizens band 

TRANSMITTER/RECEIVER 

1 

If 

k 
f 1 

CItaCMS ,./ 

159" 

During a recent seven -month period, the Hallicrafters 
Company conducted a most unusual field test of its 
CB -3 citizens band transmitter. Through every con- 
ceivable condition of terrain, and weather, with al- 
most completely continuous operation, the CB -3 was 
punished unmercifully and methodically . . . evalu- 
ated from every angle with the engineer's fine needle. 
Our purpose was not to prove something but to learn 
something. And in learning, to IMprove. Result: the 
new CB -3A "Littlefone"-solid and versatile expres- 
sion of Hallicrafters' dedication to "THE NEW IDEAS 
IN COMMUNICATIONS." 

EXTREME CONDITIONS WERE THE RULE 
Early in July, 1961, test vehicles equipped with CB -3's 
were dispatched from Chicago northward into Wisconsin and 
Minnesota. A limited geographic area was picked, with no 
pre -planned route. Each short range destination was a "tar- 
get of opportunity"-chosen to take advantage of the worst 
possible conditions as they occurred. 

On D-day the temperature was 95°, and it ranged down 
to -20° before the test was completed. Identical and con- 
trolled transmission tests were conducted in both hilly and 
flat terrain, in cities and woodlands. 

The CB -3 was operated on a continuous basis for periods 
ranging from four to twelve hours. Moro than 30.000 miles 
of mobile operation in the test vehicle were logged, plus 
unrecorded periods in trucks, boats-even an airplane. 

c- 7 

w 

w L j 
- ' C / 

. 

! rf u' 

4DI 
. . r., 

(S -meter optional extra) 

TESTS WERE VARIED AND THOROUGH 
All tests were conducted on 
both an objective and com- 
petitive basis. At various 
times, standard equipment 
of the five most popular 
transceivers were employed 
in the same or directly com- 
parable situations. Relative 
range, modulation, channel 
interference and heterodyne 

Wes- . were measured. 
Base units also were interchanged, and four different basic 

antenna systems rotated both in base and mobile installa- 
tions. In all, more than 150 antenna installation modifica- 
tions were made. 

WHAT WE FOUND OUT 
Range and speech quality were exceptional. The CB -3 
under "normal" conditions (average of hilly and flat terrain, 
moderate weather conditions) produced 10.2 copy at 20 
miles . .. up to 40 miles in the lake region of Wisconsin ... as 
low as S miles in the lead and zinc mining regions southwest. 

Average performance over the entire seven -month period 
was a minimum of 7% and a maximum of 12% greater range 
of intelligible speech than the five other units tested. 
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In the major metropolitan areas visited. some adjacent - 

channel interference was experienced nn all units during peak 
traffic periods. 
Reliability: in over 1.600 hours of operation, not a single 
major failure was experienced. Total prvts replacement- 
two panel bulbs, one vibrator, two tubes. Nu visible de- 

terioration of automotive electrical system. A microphone 
cord was broken due to carelessness. 

Antennas: Major deterrent to good comtnunirolions was 
observed to be faulty antenna installation throughout the 
test, areas. 01 inure than 90 existing base stations co-operat- 
ing in the tests, most were using improper or unmatched 
antennas. Range was increased (all brands) from (I minitnuat 
of 50% to 70% with corrective measures. 

General observations: Mechanical design and exclusive 
drop -down chassis construction of the C11-3 permitted far 
easier access for crystal changing and removal of unit for 
base use. 

External S -meter was required during tests: observers with 
technical background felt a 

need for S -meter provision in 
the CB -3. 

)sight -channel flexibility 
and crystal controlled opera- 
tion on both transmit and re- 
ceive functions were distinctly 
superior to competitive sys- 
tems, particularly in mobile 
and heavily populated areas. 

Hallict'aftes S -meter 
optional at $8.95 

Easy to install in place 
of removable panel. 

- -. .. wr 

Result-the new CB -3A with field-tested 
improvements! 

8 -channel, crystal -controlled convenience 

Maximum adjacent -channel rejection without loss 
of sensitivity through new type dual conversion. 

Removable panels for S -meter, future accessories. 

Built-in accessory jack (external speaker, etc.) 

FCC Type -Accepted. 

Transmitter: 100% modulation on positive peaks; 
output amp. adjustable for maximum legal input; 
matches 50 ohm antenna systems; series -tuned 2nd 
harmonic trap for excellent TV suppression. 

Receiver: Dual conversion-adjacent channel rejec- 
tion 40 db. minimum; sensitivity less than 1 microvolt 
for 10 cb. signal to noise ratio; 6 kc. selectivity; elec- 
tronic squelch operates on less than 6 db. change; 
audio output over 2 watts. 

the new ideas 

in communications 

are born at ... 

hall/crehers 
5th and Kostner Aves., Chicago 24, Illinois 
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A DOWN-TO-EARTH GUIDE TO 

Modern Test Procedures 
Alternate Test Methods 

Cautions Correct Instrument 
Usage Readings 

Connections and Control 
Settings Test Techniques 
Time -Saving Methods ... and 

all the rest! 
Rufus P. Turner's 310 -page manual, BASIC ELECTRONIC TEST PRO- CEDURES with more than 190 illus- trations, pattern photos and procedure diagrams teaches you to test any cir- cuit, equipment or component in a fraction of the usual time. It is a complete course in professional test- ing techniques written so you can easily understand it! For instance, you learn to checs for distortion by the 'scope. re- jection filter, harmonic distortion meter, wave analyzer or oscillator methods. You learn to measure resistance and leak- age with a current meter, a voltmeter. voltammeter, ohm- meter, or via the bridge method-and so on. Includes Current checks; measuring Power, Capacitance, Inductance, Resistance, Phase, Distortion, ,todulalion; test- ing Tubes and Semiconductors, Transmitters, AF and RIP circuits; checking Sensitivity, Cain, Fidelity, Noise, etc. Shows which instruments to use and how to use them for troubleshooting and alignment of AM and FM radios, TV. Even includes industrial electronic measurements of Photo- cells; Strain. Pressure. Vibration, Temperature and Time measuring devices. Price only 58.50. Use coupon today for 10 -day free trial. 

HERE'S WHAT YOU NEED TO KNOW 
ABOUT 

Oscilloscopes! 
'Scope experts 

get the big pay jobs! 
Men who really know how to 
use oscilloscopes locate trou- 
bles faster, epair them more 
accurately-and this famous manual teaches you the meth- 
ods they use. In short, MOD- ERN OSCILLOSCOPES AND THEIR USES get right down to earth in bringing you the complete "know how" ofusing the handiest, most 

Learn to versatile instrument of them 
service nil! ANV radio or TV faster Particular attention is paid with the handiest lust notion of an! to realignment procedures. 

Every detail of testing is ex- plained from connecting the 'scope and setting its controls to adjusting components in the chassis being tested. Illustrated instructions teach you to analyze patterns. Even includes data on quantitative measurements (as used in color TV servicing) and use of 'scopes in industrial electronics and atomic work. 370 illustrations. Price $8.75. - PRACTICE 10 DAYS FREE! - gm Dept. PE -72 
No, 623900 HOLT. RINEHART & WINSTON, INC. P.O. Box 2334, Grand Central Station. New York 17, New York 

Send 5051,15) checked below for free examination. In 10 days, I will either send price shown (plus postage) or retort, books taint paid and owe nothing. 
('BASIC ELECTRONIC MODERN OSCILLOSCOPES TEST PROCEDURES AND THEIR USES 1=708933) ..58.50 (_708818) $8.75 SAVE! Send cash with order and we pay postage. Same 10-daY return privilege with ,your money Promptly refunded. Sarno 

Address 

L 
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OUTSIDE V.B.A.-add 500 to each hook, cash with order only. This otter expires March 30. 1963. 
I 

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

Acouple of speakers and a record changer are all it takes for a complete stereo system, once you've assembled Allied Ra- dio's new KU -45 "Audio Center" kit. An AM/FM/FM-stereo tuner and a 32 -watt ster- eo amplifier in a single "package," the KU -45 employs 20 tubes and offers a fre- quency response within 1 db from 30 to 16,000 cycles at its rated power. Even if you're not an experienced kít builder, there's no reason to shy away from the KU-45-it 
..v;<.x; r o <.`ra `' :r.. $:. \: :. .w i aaa... 

11' 
,f. 

Allied KU -45 AM/FM tuner/amplifier 
comes complete with a special pre -wired and pre -aligned FM "front assembly" along with all parts, tubes, wire, and solder (not to mention detailed, easy -to -follow instruc- tions). Among its other features: a center - channel output for a third stereo speaker; input facilities for a stereo record player as well as tape recorder inputs and outputs, dual -concentric, clutch -type bass and treble controls. The kit is priced at $129.95; a spe- cial anodized case sells for $7.95, and a sim- plified version without the FM -stereo circui- try is available for $109.95. .. . First of a line of portable tape recorders from Citroen Electronics, the Model 660 is powered with a "cartridge" of six penlight batteries. A two - speed device, the 660 operates at both 17/$ and 33/4 ips and is perfect for hi-fi applica- tions requiring a general, all-round port- able recorder. Available accessories include an a.c. adapter, a foot control, and an auto- mobile cigarette lighter adapter; price of the 660 itself is $149.95. 
Dynaco has a multiplex (FM -stereo) adapter kit specifically designed to comple- ment the company's FM -1 tuner- Complete- 

*it'rite to the manufacturers listed at the end of this column for more data oat products mentioned 
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A Transceiver Kit? 

A Speech Compressor? 

r1._. ..."1 

A One -Hole 
Antenna Mount? 

° Á Powerful 
Hand -Held 
Transceiver? 

4 

1 

3 

LOOKING 

FOR 

SOMETHING 

NEW IN 

C GEAR? 
Get Comparative Statistics on 

ALL CB EQUIPMENT 
in the 2nd Annual CB Equipment 

Buyers Guide & Directory 
a part of the 

AUGUST 1962 ISSUE of 

POPULAR ELECTRONICS 
(on sale July 26) 

PLUS: All of our usual features, con- 
struction projects, and departments 

I Doystrom Model DM -348 

2 SpeakEasy 

3 Weoster 

4 Codre Model C-75 
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Showcase 
(Continued from page 28) 

ly automatic in operation, the FMX-3 
adapter fits any of Dynaco's FM tuners and 
is wholly contained on the tuner chassis. In 
operation, a stereo broadcast automatically 
lights up the word "stereo" on the front 
panel, and a special filter network elimi- 
nates beats and whistles for perfect off -the - 
air tape recording. The adapter kit is 
priced at $29.95, while a complete FM -stereo 
tuner, factory -assembled and tested, sells 
for $169.95.... An inexpensive "miniature" 
tape recorder may be a handy little "ad- 
junct" to your stereo setup, but the 3" reel 
capacity of most of these units doesn't al- 
low much playing time. In answer to this 
problem, F'errodynarnics is producing a 31/4" 
reel containing 600 feet of 1/2 -mil Mylar 
tape. The result: up to one hour of playing 
time on a two -track, 391 -ips recording. As 
a bonus feature, the tape has a dry syn- 
thetic lubricant that eliminates squeal and 
reduces head wear. Suggested list price, 
$1.79. 

From Gotham Audio comes a unique audio 
equalizer that combines almost every con- 
ceivable function of frequency discrimina- 
tion. Built around a single inductively tuned 

circuit, the EQ-1000 universal equalizer pro- 
vides high -frequency boost and droop, low - 
frequency boost and droop, high- and low - 
frequency sharp cutoff, and band-pass and 
band -reject functions with slopes as high as 
24 db per octave. Intended primarily for 
professional applications in the recording 
and broadcasting fields, it lists at $1650.00. 
. . . The Model Ml multiplex (FM -stereo) 
adapter by Grornmes comes fully wired and 
ready -to -go. Suitable for use with any high - 
quality FM tuner, it is inserted between the 
tuner's multiplex output and your ampli- 
fier's "auxiliary" inputs. The Ml is priced at 
$59.95, and a cover is available for $5.00 
more.... The newest line of magnetic tape 
on the market is put out by an old-timer in 
other fields-Eastman Kodak. A high -quali- 
ty, exceptionally uniform recording tape, 
it's available on 3", 5", and 7" "Thread - 
Easy" reels in both 1- and 11/2 -mil 
thicknesses. Each reel is packaged in a con- 
venient one-piece box and protected by a 
dustproof polyethylene bag. 

A compact, 2 -speed tape recorder with 
provisions for 4 -track monaural record and 
playback as well as 4 -track stereo playback, 
Lafayette's RK-137 incorporates separate 
record/erase heads and a push-button safety 
switch to prevent accidental erasures. The 
RK-137 accommodates up to 7" reels, oper- 

BUILD THE FINEST 
The 

"PROFESSIONAL" 
Series-designed for 

the perfectionist seeking 
the finest in TV performance. 

Easy to assemble. No technical 
knowledge required. An ideal 
"Learning" Kit with a Complete 
Course of Study is available. 

Also available: -n 
WIRED 

CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

19", 23" or 27" 
Picture Tube. 

CUSTOMIZED 

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

Ultra -linear sweep circuits . . Newest Stand- 
ard Coil Model PKO Automatic Fine Tuner ... 
Supersensitivity for fringe areas . . . Complete 
line of Accessories for Custom Installations. 
Choice of 19", 23" or 27" CRT. Prices range 
from $119 to $199. 
U.S. Armed Services and over 9000 schools and 
colleges have selected Transuision Receivers for 
educational television. 

9. ele tedled ue Clee toluueó. ? 

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

Grey Oaks Ave. 
Yonkers, N.Y. 

Y05-6900 

On Easy "Pay 
As You Wire" 

Terms. Only $15 
for the Starting 

Package! 

cox 

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

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

- START NOW - MAIL THIS COUPON--- 
TRANSVISION Electronics, Inc., Grey Oaks Aye., Yonkers, N. Y. PE -T7 
O Send Free 8 -page Catalog O Enclosed is $2. for Assembly Instructions so that I might 
see how easy it is to assemble the Transyision Kit. I understand that this will be refunded if I purchase a kit. 

Enclosed is $15 for the Starting Package. I understand that I can buy packages one at a time 
as I wire. (Models range from $119 to $199.) 

Name Address 

City Zone State 
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Á ::knight -kit ̀SPAI MASTE .,..9 

f . , ,, 

ht 1 -;. V 

s:w 

...------- 
WORLD-WIDE 4 -BAND SHORT WAVE RECEIVER KIT 

ONLY 

$2595 SEND Na MONEY 

only $5 per month 

REAr r B `- --^GREir tor . 

ro . 

llstertin end/ess : r 

, - 
9 thrills 

You can hear everything on the fun -to -build "Span 
Master"-far and away the leader in its class for 
radio coverage, sensitive performance and value. 
Continuous tuning from 540 kc to 30 mc lets you 
hear ships, planes, direct broadcasts from Mos- 
cow, Berlin, Rome, London, Paris; tunes the 160, 
80, 40, 20, 15 and 10 -meter Ham bands-plus 
powerful local AM reception and dozens of other 
exciting broadcast services. 

Bandspread dial and fine regeneration make 
tuning an easy pleasure. Has headphone terminals 
and speaker cut-out switch for private listening. 
Super -sensitive circuit. Easy to assemble from 
step-by-step instruction manual-includes list of 
foreign stations and international Morse code. 
Pyroxylin -covered cabinet with perforated white 
baffle and satin -chrome control panel. Complete 
with all parts, tubes, wire and solder. Size, 6N, x 
14 x 6.3/1". For 110-125 v., 60 cycle AC. Shpg. wt., 
8 I bs. 

83 YX 258BC. "Span Master" Kit, only. $ 25.95 
83 Y 100. Outdoor Antenna Kit $ 1.03 
59 Y 110. Dual Headset $ 2.08 

Satisfaction guaranteed or your money back! 

ALLIED RADIO 
KNIGHT ELECTRONICS DIVISION 16.ity 

Tune world 
capitals direct 

Hear 
ships 
at sea. 

Packed 
with 

Tunes Shortwave and Broad- 
cast Bands continuously from 
540 kc to 30 mc 

Bandspread Control for easy, 
enjoyable shortwave tuning 
Sensitive Regenerative Circuit 
for world-wide radio reception 
Built-in Speaker plus head - 

Hear planes I,' fl,ght plhone terminals for privacy 
listening 
Transformer Powered for maxi- 

rlaie f mum circuit performance 
Tune all your favorite 
local AM programs Handsome modern styling-in- 

cludes wood cabinet 
SEND NO r MONEY 
order today! 

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

Ship me the following: 
"Span Master" 4 -Band Receiver Kit 83 YX 258BC 

Antenna Kit 83 Y 100 0 Dual Headset 59 Y 110 

Ship No Money Down on Allied's Credit Fund Plan 

Name 
PLEASE PAINT 

Address 

July, 1962 
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Superior's New Model 820 

TUBE TESTER 
TESTS ALL MODERN TUBES 

INCLUDING THE NEW 
, 19.5 ' NOVARS 

- 
. NUVISTORS ®®® 

1/1 10 PINS 
12 PIN 

SPECIFICATIONS: COMPACTRONS 
Employs new improved emission circuit. 
Tests over 850 tube types. 
Tests OZ4 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. 

Q A 
Model 820 comes complete with tube charts and Instructions; $ ! 850 
housed in handsome, portable, saddle.stitched Texon case. Only J v 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.O.D. 

Try It for 15 day. before you 
buy. If completely satisfied 
then send $5.00 and pay 
balance at rate Of $5.00 per 
month until total price of 
$20.50 Ipius postage) Is paid 
- No Interest or Finance 
glare. Added! If not com- 
pletely satisfied, return to 
us. no explanation necessary. 

MOSS ELECTRONIC, INC. 
DEPT.D-436, 2849 Tenth Ale., New York 34. N.Y. 
P lease rush Model $20. If satisfactory. I sill pay 
o n terms specified. Otherwlse I will return tester. 

Nsme 

Address 

City Zone-State 
All prices net, F.O.B.. N.Y.C. 

MOBILE 
' 'FIXÉD 

CONVERTERS. 

POLICE 
FIRE 

....COMMERCIAL' 
CITIZEN'S ;a 

BAND m. 

óy RECEIVIÑGNESPECIALI GUIPMENTU °, 
345A 

Complete 
$29.95 

A new high gam Crystal Con- 
trolled Convert- 
er. ENcellentsen- 
ltivtty 

Rugged construe - 
to 

n 
instalioll. 

Easy 

signed for stand- 
ard transistor car 
radios. Requires 
no high voltage 
supply. 2-554 MC 
or 150-162 SIC. 

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

Wiz: ao 348A 344A 
Complete Complete 
$34.95 $23.95 

'rra its sstorlaed, directly tun- 
able Converter. Powered with 
Eelf 

-contained mercury cell. xcellent sensitivity and sta- bility. Designed for car, home 
or portable receivers. Two 
1 es allabte: Alrcrnft VH 
715-130 MC or 150-102 MCF. 

. ° ORDER TODAY or 
SEND F,OR 

CATALOG ... con- 
taining complete 
information on a 

full line oft so 

CONVERTERS AND 
RECEIVERS FOR 

.EVERY APPLICATION 

1 

315A i 

A new I05v cost Crystal Con. 
trolled Converter designed for 
use with standard transistor 
car 'adios. Operates directly 
from 12V DC. Rugged con- 
struction. Good sensitivity. 
Range 2-54 MC. 

Complete $14.95 
A low cost Tunable Con- 
verter for any 10 MC area 
of: 26.54 MC. Aircraft 
VitF, or 150.160 MC. 
Easily Installed. For use 
with home or auto sets. 
316A Directly Tunable 
Convener. Available In 
four ranges: 2 6-30 MC. 
or 

1550-160 MC. Complete 
521.95 

. 

°20 GLENW00D - 

CINCINNATI 17, ' 
OHIO- 

; a 

Showcase 
(Continued from page 30) 

ates at 3% and 71/2 ips, and is equipped with 
jacks for both microphone and radio/phono 
inputs. Among its other features: a pause 
button, a vu meter, a fast -forward and a 
fast -rewind function. Operating from any 
117 -volt, 60 -cycle a.c. line, the recorder 
measures a compact 61/2" x 131/2" x 10%" 
and sells for $89.50. . . . Another new La- 
fayette product, the LT -78 stereo tuner, 
offers complete facilities for AM, FM, and 
FM -stereo reception. The superheterodyne 
AM circuit has three i.f. stages for high 
gain, and an 8000 -cycle bandwidth for wide 
response; the FM circuitry features a 200- 
kc. bandwidth, a Foster -Seeley discrimi- 

.,Y-.._ 
. . +p,fgr,-¡t/;..,y;y 

_ . /- X 
."m 

Lafayette LT -78 stereo tuner 

nator, and variable a.f.c. There is also a 
rear -panel -mounted stereo dimension con- 
trol, a front -panel noise filter switch, fly- 
wheel tuning, and a pilot light to indicate 
when the multiplex is switched on. Price ? 

Again, a low $89.50. . . . Designed for use 
with automatic turntables, Pickering's new 
U38/AT cartridge has some extremely im- 
pressive characteristics. For one thing, it 
combines the mu -metal shielding of the 
stereo "Fluxvalve" with a high output (10 
mv.) for good signal-to-noise ratio. What's 
more, it tracks at pressures from 2 to 5 

grams, provides a response within 2 db from 
20 to 20,000 cycles, and offers a channel 
separation of 35 db. Supplied with universal 
mounting hardware, the cartridge carries a 
price tag of $46.50. 

An adapter for 101/2" reels that can give 
you up to 12 hours playing time per reel 
takes just three minutes to install. Made by 
Roberts Electronics, it fits the company's 
990 four -track stereo recorder, 199D tape 
deck, and 191 and 192 professional recorders 
(although both the 191 and the 192 require 
a special motor for the adapter). Price, 
$49.50. . .. Two Robins Industries products 
are just the thing to help you take care of 
your tape heads. Packaged together in one 
"kit" are a two -ounce bottle of head cleaner 
with an applicator, and a two -ounce bottle 
(again with applicator) of lubricant for 
recording heads and tape guides. Price of 
the TK-6 kit, $2.00. 

If you've been looking for an easy way 
32 Always say you saw it in-POPULAR ELECTRONICS 



RELIABLE products from RAYTHEON 

Plug -In Crystal sockets (5 channels) 

Five I.F. C 

here's CB 

with 

R C RAY -TEL TL!/R 2 

Transmitter Trim Tabs 

Tube Clamps 

Heavy Duty 

Vibrator 
.d 

Ground 

. 

: .- w . .r. 411, 411. 
_ - di» I_ _ ar 

r , 

.4;, - 
Auziliary Speaker Connections 

Metering lacks 

only $ 

This rugged, compact, dependable 2 -way 
radio is performance -engineered to give 
you consistently clearer CB transmission 
and more stable reception. 

Raytheon Ray -Tel TWR-2 features 
super -sensitive dual conversion super- 
heterodyne receiver for maximum cover- 
age, selectivity and sensitivity. 

Raytheon crystals are ground to mili- 
tary specs. Each tube is clamped in to 
withstand the rugged field conditions 
*Suggested list price 

Carrying Handle 
Universal Power Supply 

PI Network lransmitter Trimmers 

associated with military type usage. 
TWR-2 comes complete ... ready to 

use right out of the box. No printed cir- 
cuits, no relays. Full -range automatic vol- 
ume control, automatic accurate tuning, 
noise -free stand-by reception, trim tabs 
for "on the nose" frequency performance. 

For particulars on Ray -Tel TWR-2, 
including spec sheet and schematics, 
write Raytheon Company, P. O. Box 720, 
Westwood, Massachusetts. 

DISTRIBUTOR PRODUCTS DIVISION 
RAYTHEON 

WESTWOOD, MASSACHUSETTS 
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SELL YOUR USED 

a"9 EQUIPMENT -Through 

POPUJLÁRELECTRONICS' 
Classified -Columns!" ° 

The 400,000 readers of 

Popular Electronics are 

interested in your used 

electronic gear or com- 

ponents. If you have 

something to sell, let 

the readers of Popular 

Electronics know about 

it through the classified 

advertising columns. It 

costs very little -60 
cents a word, including 

your name and ad- 

dress. Minimum mes- 

sage -10 words. 

°6' ry'...: .. ;} ` 
Fór'-o. `:.'+.Martin ,Linclñ 

further ,-...'hd`POPULAR ELECTRONICS. 
°,anfórrriatiórt :;,Óne Park AvenLe 

New York 16, N. Y. 

Showcase 
(Continued from page 32) 

to convert binding posts or other screw- or 
solder -type terminals on stereo/hi-fi equip- 
ment to "quick -connect" phono jacks, 
Srriichcraft's No. 373 molded audio adapter 
will do just that. A two -conductor long - 
handle phono jack connected to a 3" length 
of stripped and tinned shielded cable, the 
373 mates with standard Switchcraft and 
RCA -type phono plugs. . . . Seaching the 
band for FM stereo broadcasts ? You'll find 
them quick as a wink with Scores new 
Sonic -Monitor and Model 340 FM tuner/ 

Scott 340 FM tuner/amplifier 

amplifier. The first Scott product to feature 
this new device, the Model 340 has an out- 
put of 60 watts, and provides inputs for tape 
recorder, phono cartridge, or auxiliary 
sources. A special filter makes for noise - 
free off -the -air stereo tape recordings, and 
an ultra -sensitive silver-plated "front end" 
provides an IHFM sensitivity of better than 
2.5 /of. To locate an FM -stereo broadcast, 
all you do is switch the "Sonic Monitor" to 
"Monitor" and tune across the dial until you 
hear a '`monitor' tone from your speaker. 
Switch the Sonic Monitor to "Listen," and 
there's your FM -stereo program! The unit 
incorporates a professional -type tuning me- 
ter, and a handsome accessory case is 
available. Price of the 340, $379.95. 

Allied Radio Corp.. 100 N. Western Ave., Chicago 80. 111. 
Citroen Electronics Corp., 832 N. La Brea, Los Angeles 38, Calif. 
Dymrco Inc., 691E Powelton Ave., Philadelphia Pa. 
Ferradllnnmics Corp., Gregg St. & Route 17, Lodi, N.J. 
Gotham Audio Corp., 2 W. 46th St., New York 36, N.Y. 
Gro, nnes Dir., Precision Electronics Inc., 9101 King Are., Franklin Park, Ill. 
Eastman Kodak Co., Rochester 4, N.Y. Lafayette Radio Electronics Corp., 111 Jericho Turnpike. Syosset. L.I., N.Y. 
Pickering & Co. Ira., Suns yside Blvd., Plainview, 
N.Y. 

Roberts Electronics, Inc., 5920 Bowcroft St., Los Angeles 16. Calif_ 
Robins Industries Corp.. Flushing 56, N.Y. Switchcraft, Inc., 5555 N. Elston Ave., Chicago 30, Ill. 
H. H. Scott, Inc., Dept. P, 111 Powdermill Rd., Maynard, Mass. 
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BUILD 20 RADIO 

* RECEIVERS * TRANSMITTERS * SQ. WAVE GENERATOR * SIGNAL TRACER * AMPLIFIER * SCHOOL INQUIRIES INVITED{¡ * SIGNAL INJECTOR * CODE OSCILLATOR * Sold In 79 Countries 

CIRCUITS AT HOME 
only 

with the New 95 
PROGRESSIVE RADIO "EDU-KIT"® 

-A Practical- Home Radio Course ° 

Now Includes * No Knowledge_of Radio Necessary 

* No Additional Parts or Tools Needed 

* EXCELLENT BACKGROUND FOR TV 

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

The "Etlu-Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at a rockbottom 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. Construe tlon practice and servicing. THIS II A COMPLETE RADIO COURSE IN EVERY DETAIL 

You will learn how to build radios, using regular schematics: how to wire and solder in 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. tieing the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progress lye Signal Tracer. Progressive Signal Injector. Pro- gressive Dynamic Radio & Electronics Tester, Square Wave Generator and the accompany- 
ing 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. HI -Fl and Electronics. Absolutely no previous knowledge of radio or science is required. The "Edu-Kit" is the 
product of many years of teaching and engineering experience. The 'Edu-KIt" still pro. 
vide you with a basic eduCatlon 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 ages and backgrounds have suCCesslully 

In radio or science. Whether you are inter- used the "Edu-Kit" in more than 79 coun- 
ested in Radio & Electronics because you tries of the world. The "EduKit" has been 
want an interesting hobby, a well paying Carefully designed. step by step. so that 
business or a lob with a future, you will find you cannot make a mistake. The "Edu-Kit" 
the "Edu-Kit" a worth -while Investment. allows you to teach yourself at your own 

Many thousands of Individuals of all rate. No instructor is necessary. 

PROGRESSIVE TEACHING METHOD - )I 

The Progressive Radio "Edu-Klt' Is the foremost educational radio kit in the world. 
and Is universally accepted as the standard In the field of electronics training. The "Edo - 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 easilylearned. thorough and interesting background in radio. 

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

Included in the "Edu-Nit" course are 20 Receiver. Transmitter. Code Oscillator, Signal 
Tracer. Square Wave Generator and Signal injector Circuits. These are not unprofessional "breadboard" experiments. but genuine radio circuits, constructed by means of prolesslon- 
al wiring and soldering on metal chassis, plus the new method of radio construction known 
as "Printed Circuitry.' These circuits operate on your regular AC or DC house Current. 

° 
9 THE "EDU-KIT"- IS CQMPLETE - 

You will receive all parts and instructions necessary to build 20 different radio and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets. van. able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips. hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder. selenium rectifiers, volume controls and switches, etc. 
In addition. you receive Printed Circuit materials, including Printed Circuit chassis, 

special tube sockets, hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron and a sell -powered Dynamic Radio and Electronics 
Tester. The "EduKit' also includes Code Instructions and the Progressive Code Oscillator, 
in addition to F.C.C.tepe 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, Cer I/irate of Merit and Discount Privileges. 
You receive all parts, tools. Instructions, etc. Everything is yours to keep. 

I 
PRINTED CIRCUITRY 

At no increase in price, the "Edu-Kit" 
now includes Printed Circuitry. You build 
a Printed Circuit Signal Injector, a 
anique servicing instrument that can de- 
tect 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 insulated 
chassis on which has been deposited a 
conducting material which takes the 
place of wiring. The various parts are 
merely plugged in and soldered to ter- 
minals. 

Printed Circuitry is the basis of modern 
Automation Electronics. A knowledge of 
this subject is a necessity today for 
anyone interested in Electronics. 

July, 1962 

Reg. U.S. 
Pat. Off. 

< 
Training Electronics Technicians Since 1946 

FREE EXTRAS 
SET OF. TOOLS 

SOLDERING IRON 
ELECTRONICS TESTER 

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

SERVICING LESSONS I 

You will learn trouble -shooting and 
Servicing in a progressive manner. You will practice repairs on the sets that 
you construct. You will learn symptoms 
and causes or trouble in home, portable 
and car radios. You will learn how to 
use the professional Signal Tracer, the 
unique Signal Injector and the dynamic 
Radio & Electronics Tester. While you 
are learning in this practical ay, you will be able to do many a repair lob for 
your friends and neighbors, and charge 
lees which will far exceed the price of 
the ''EduKit." Our Consultation Service 
will help you with any technical prob- 
lems you may have. 

'FROM OUR MAIL BA 
J. Stataitls, of 25 Poplar Pl., Water- 

bury. Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The 'aEdu-Kit" paid for itself. 1 

was ready to spend 5240 for a Course, 
but I found your ad and sent for your Kit." 

Ben V , P. O. Box 21, Magna. 
Utah: "The F are wonderful. Here 
I am sending you the questions and also 
the answers for them. 1 have been In 
Radio for the last seven years but like 
to work wit. Radio Kits, and like to build Radio Testing Equipment. I en- 
joyed every minute I orked 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. Shull, 1534 Monroe Ave., 
Huntington, W. Va.: "Thought I would 
drop you a few lines to say that I re- 
ceived my Edu-K It, and was really amazed 
that such a bargain can he had at such 
a low price. I have already started re - 
Pairing radios and phonographs. Me 
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, If there is any to be found." 

MONEY -BACK GUARANTEE 

ORDER- DIRECT FROM AD=RECEIVE FREE BONUS, 
RESISTOR AND CONDENSER KITS WORTH $7 

O Send "Edu.1<it" postpaid. I enclose full payment of S26.95. 
O Send "Edo- Kit" C.O.D. I will pay $26.95 plus postage. 

Rush me FREE descriptive literature concerning ''Ed,.I(it." 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 594-D, Hewlett, N. Y. 
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BEST BUYS IN STEREI'AND MONO HI-FI ° - 

New 
Transle- 
i prized 
Stereo/ 
Mono 
4 -Track 
Tape 
Deck 
RP100 
Semikit (electrcnics in kit 
form) 1299.95 Wired $399.95 

e" 
cm>*c (, r t. 

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

Stereo 
Power 

o c¡ P 
Amplifiersr 0 '--` NEW FM -Multiplex 

Kit Wired Autodaptor MX99 

100W H189: 599.50 5139.50 
Kit $39.95 Wired $64.95 
Cover Optional, $2.95 

CR 

- 

EATIVE 
70W HF87: 574.95 $114.95 Bookshelf Speaker System 
28W HF86: $43.95 $ 74.95 (Patents Pending) 

y 
. 

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 

lY 

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

~ME= -n 

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

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

Aye 
0 4;41 

Stereo Preamplifier HF85 
Kit $39.95 Wired $64.95 

. 

EOCO. 

EXCELLENCE° 

HFS1 Kit $39.95 Wired $47.95 

-BEST BUYS IN CITIZENS TRANSCEIVERS, HAM GEAR, RADIOS 

Citizens Band Transceivers 
'from - 

Kit 
$59.95 

° Wired 
$89.95 

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 
=625 
Kit $34.95 Wired 549.95 

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 
rechargeable 
battery & charger. 

BEST `BUYS IN' TEST :EQUIPMENT 

6- & 12V 
Battery 
Eliminator 
& Charger 

1050 
Kit $29.95 [:e 
Wired $38.95 
Extra -filtered for 
transistor equipt. =1060 
Kit $38.95 Wired $47.95 

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

VTVM =221 
Kit $25.95 Wired $39.95 

0. 

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

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

-1, ELECTRONICS' 

RF Signal --1 ''.- 
Generator 1 -ill" 3241000 
Kit $26.95 4 Ohms/ 
Wired $39.95 .$4'' 

re 
.1 Volt 

V -O -M =536 
Kit $12.90 
Wired $16.90 

NEW AC 

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

Multi - 

Signal 
Tracer 
=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. 

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. 

KirS AND 

as. 
«^" .,'"'" 

r o 

INEO 

ftr' 

EICO, 3300 N. Blvd., L.I.C. 1, N.Y. PE -7 

Send free Catalog describing over 
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'By R. L. WINKLEPLECK 

º 
. 

"AAOST-OF US in this country," warns a recent Federal Civil Defense Ad- 

ministration booklet, "live within fallout range of some target which 

it might be important for the enemy to destroy." "Fallout, of couise, 

causes the=residual radiation from a nuclear"explosion. Consisting of par- 

ticles of mcboactive debris which have been carried into the upper air by 

the force of=the blast, it drops to earth 'aver a wide and only generally 

predictable area. 

The "Radiation Fallout Monitor's .described here provides a means for 
keeping track of the radiation level in your neighborhood. Using one of 



ti RADIATION 

FALLOUT 

gt 

' Y 

MONITOR 

-- 

v 

the least expensive Geiger -Mueller tubes 
available, the unit will give you a good 
idea of the natural radiation density- 
and any deviations will be immediately 
apparent. Using little current, it can be 
left operating continually to serve as a 
round-the-clock monitor. - 

This monitor,. however, is to be con- 
sidered only as an extra household pre- 
caution. The most reliable source of 
emergency information continues to be 
your local Civil Defense office. They'll 
know if the radiation from fallout has 
reached a dangerous level, and will ad- 
vise you of the necessary protective 
measures to take. 

About the Circuit. The approximately 
800 volts required for the operation of 
the Geiger -Mueller tube (V1) is devel- 
oped by a voltage -multiplier circuit con- 
sisting of diodes Dl -D6 and capacitors 
C1 -C6. Resistor R1 and capacitor C7 act 
as a filter network, and load resistor R2 
tends to prevent excessive voltage fluctu- 
ation. 

Don't attempt to check the supply 
voltage with a VOM, incidentally. You 
won't get a correct reading because even 
the high resistance of this instrument is 
enough to cause an overload. A VTVM 
with a high -voltage probe must be used. 

The output of the supply is fed to V/ 
through current -limiting resistor R4. 
Ordinarily, this voltage is not enough to 
cause V1 to conduct. But when the glass 
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.Iyf. 

06 RI I T 2,7 
0 r; 

TI 
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R4 
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CK102E 

1 _ CENTRAL PIN (ANODE) 

CUTER SHELL(CATHOD£1 

C9 ; 

500 
J+yf J 

/ 5° 

V2 
2050 
3- 

R71. ' 
1.2M ° 

j. 
R8 

470K 

R3 
22n 

4111. 

ONO 

ONO 

D7 

C8 
20yf. 
200V 

RS 
47K 

I 

2 

7 

V2 HEATER 

PARTS 

Cl,r C2, C3,' C4, C5,` C6, C10 -0.1-µf.; 400 -volt 
paper capacitor 

C7 -0°7-µf., 1000 -volt paper capacitor " 

C8=20 -µf., 200 -volt' electrolytic capacitor 
C9 -500-µµJ. mica capacitor 

' DI,' D2, D3, '1,4,.D5, D6, D7 -1N2070 diode 
e(T exas"Instruments) _ ' 

-1V- NE2 neon lamp 
R12--270,000 ohms ° 

R2-10 'Me gohms - 

R3-22 ohms ' all 34 -watt, 5% - 

R4-2.2 megohms resistors unless 
R--47;000 ohms' l.watt ': otherwise spécified 
R6-1000 ohms, 2 watts " 

R7-1.2 megohms 

Ito 

LIST. 

R6 
IK 

o 

2 
SPKR I 

e 

' Pulses from G -M tube V1 are' ampli- 
fied by thyratron V2, then fed to 
speaker and necn lamp indicator -11. 

R8--4705000 ohms, y: wattS% 
SPKR-- 1 %". miniature speaker,' 10 -ohm voice; 

coil (Lafayette SK -61 or equivalent) 
T1-Power transformer; p,i,nary, 117 volts a.c.; 

secondaries, 125 volts @ 15 ma., -6.3 volts @ 
0.6 cmp. (Stancor PS -1415 or equivalent) 

T2-Miniature 2output transformer ; primary, 
2000 ohm's; secondary, 8 -10 -ohms (Lafayette 
TR-93 or equivalent) 

- V 1- CK1026 Geiger -Mueller tube; (Raytheon) 
-V2-2050 thyratron tube 7'" section of perforated board 
Misc.-Wooden, plastic, or .,riétal,box, screen 

wire=a,,d'scrap aluminum for speaker opening. 
scrap Lucite for 11's window, hardware, etc. 

.wall of the tube is penetrated by a par= 
_. tide- 'of gamma radiation, the halogen 

gas inside ionizes for an instant, allow- 
ing conduction. This causes a positive 
pulse of a few volts to appear across R4. 

Thyratron tube V2 serves to amplify 
the pulse. Its plate is.supplied with ap-' 
proximately 170 volts by a separate 
power supply consisting of transformer 
T1, diode D7, current -limiting resistor' 
R3,- and filter capacitor C8. The voltage 

is delivered to V2 'through load resistor 
R8, and V2's cathode is biased about 4 
volts positive with respect to its control 
grid by means of voltage -dividing re- . 

'sistors R5 and R6. - - 

With no voltage across R4, the cathode 
`bias prevents the thyratron from con- 
ducting. But when a radiation particle 
onuses a positive pulse to appear across 
that resistor, V2's grid swings positive 
and conduction occurs. The instantane- 
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R5 

DI 
VI CENTRAL PIN 

,.V2 MOUNTING BRACKET 

vl : 
SPR'R ; 

s 

V2 

VI OUTER SHELL 

CI 

C2 

C4, r 
C5 - 
C6 7 

R7 

LINE 
CORD 

CONNECTIONS 

Views of both sides of the perforated board clearly show locations of the major components. Di- 
odes D2, D3, D4, and D5, however, are mounted in the spaces between capacitors Cl and C6 and 
are not visible. The line connections are made via a pair of metal terminals inserted near Cl - C6. 

ous voltage drop across RS, caused by the 
current drawn by the conducting thyra- 
tron, is fed through capacitor C/O- 
ionizing neon lamp II. This gives a visual 
indication of the presence of the particle 
and also induces a voltage in the second- 
ary of output transformer T2, causing 
the speaker to click. 

Thyratron V2 would normally continue 
to conduct, even when the pulse disap- 
pears from the control grid. However, 
the instantaneous voltage drop across R8 

is large enough to reduce the plate volt- 
age of the thyratron to the point where 
conduction cannot be maintained. There- 
fore, the tube cuts off, the load disap- 
pears from RS, and the plate voltage 
rises in readiness for the next pulse. This 
conduction/non-conduction cycle can be 
repeated a maximum of about 60 times 
per second. 

Construction. The circuit is assembled 
on a 31/ " x 7% " section of perforated 
board. All of the components are mounted 
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on one side of the board and (in most 
cases) their leads are passed, through 
convenient perforations, to the other 
side. Here, the actual wiring is carried 
out; make all connections point to point 
and cover bare leads with spaghetti 
wherever necessary. 

In some cases, the author ran compo- 
nent leads through brass eyelets installed 
on the board, rather than directly 
through the perforations. The eyelets 
make convenient junction points and, if 
all leads passing through are soldered 
in place, provide an extra -rigid mounting. 

Thyratron V2 is mounted horizontally, 
its socket being installed on a home- 
made aluminum "L" bracket. The exact 
dimensions of the bracket are not impor- 
tant, but see that the socket is raised 
high enough above the circuit board so 
that V2 will clear all of the components. 

The Geiger -Mueller tube (V1) is held 
in place by a spring clip mounted on a 
machine screw and nut which, in turn, 
are anchored to the board. This clip also 
serves as a contact to the outer shell, 
or cathode, of the tube. It's connected 
into the circuit via a solder lug installed 
under the screw head. 

Tube V 1's central pin, or anode, passes 
through a small hole drilled in another 
machine screw mounted near the tube. A 
second solder lug is similarly installed 
to connect the assembly into the circuit. 
Run a nut down the screw to make a se- 
cure electrical connection with the pin, 
but make it only finger -tight ( this also 
applies to the nut holding the cathode 
clip). Excess pressure can easily ruin 
the tube. 

The speaker specified in the Parts List 
is a bit larger than the one actually used 
by the author. It makes for a slightly 
tighter fit on the board, but has the 
advantage of being provided with its own 
mounting lugs, and it gives more volume 
as well. No great change in the relative 

component positions shown in the photo- 
graphs is required. 

The author installed his completed cir- 
cuit board in a wooden box which origi- 
nally contained "Christmas" after -shave 
lotion. The speaker opening on top of the 
box was covered with black screen wire 
and decorated with the familiar radiation 
warning symbol (cut from a scrap of 
sheet aluminum). Flashes from the neon 
lamp are visible through a piece of Lucite 
glued into the end of the box near 11. 

A set of rubber feet was installed on 
the box bottom-giving enough clearance 
for ventilating air to pass through sev- 
eral holes drilled there. An exit for the 
heated air is provided by the speaker 
opening. 

The housing for the board isn't criti- 
cal, of course, and you can adapt any 
metal, plastic, or wooden box which ap- 
peals to you. Just be sure to make ade- 
quate provisions for ventilation. 

(Continued on page 100) 

Author used shaving -lotion box (shown here with 
cover off) as a cabinet. Any similar container 
will serve if adequate ventilation is provided. 

z 
p 
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TEST BENCH 
SQUAWK 

BOX 
SERVICEMEN, professionals and ama- 

teurs alike, often work on television, 
hi-fi and radio chassis whose mating 
speakers are not on the test bench but 
miles away in the owners' cabinets. In 
most cases, the speakers are left behind 
because they are bulky, difficult to re- 
move, and, once removed, prone to dam- 
age. Then how does one listen to the 
equipment being tested and repaired? 
It's easy, if you own a Test Bench 
Squawk Box. If you don't have one, an 
evening's time plus a few ducats for 
parts are all that is needed to assemble 
this audio aid. 

The size and shape of the enclosure 
for the speaker are determined by the 
speaker size you plan to use. Standard 
auto replacement PM speakers are ideal; 
they range in size from 3" x 5" to 6" x 
9", with a few odd -ball sizes thrown in. 
Assemble the enclosure using 1/4" hard - 

Designed for the service- 
man, this Test Bench 
Squawk Box supplies for 
chassis under repair the 
missing audio circuit ele- 
ments left behind in 
the customer's house. 

The unit is as easy to 
assemble as it is to use. 
Rear view of author's 
model shows a Magnavox 
4" x 8" PM speaker, out- 
put transformer, binding 
posts, connecting wiring. 

-*111 _ N h u O 11 wow 
1111111111111 

r: 
~ _... _. 

1.-^441*_ 

wood for the sides, top and bottom, and 
" fiberboard for the front. Cut out a 

port for the speaker, and then mount the 
speaker, six 5 -way binding posts, and 
an audio output transformer so that 
the unit resembles the author's Squawk 
Box shown above. The transformer's out- 
put winding impedance should match 
the speaker's impedance, and the primary 
winding should be on the order of 5000 
ohms center -tapped. 

Interconnect the components following 
the schematic diagram shown on the unit 
in the photo at top, left; if you attach 
a similar schematic to the front panel 
of your Squawk Box, you will know at a 
glance how to connect the unit to a 
chassis. Then top off the construction 
by adding four rubber feet, a carrying 
handle, and-if you wish-a fiberboard 
back panel to close up the unit. 

-Art Trauffer 
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SMOOTHER SHAVES 
with Smoother Current 

IF YOUR TRUSTY electric shaver 
"groans" in the morning and can't 

quite seem to "get going," maybe it needs 
a little d.c. "stimulation." Many of the 
older a.c./d.c. shavers which creep on 
a.c. often purr delightfully when oper- 
ated on d.c. What's the answer? Build 
this little plug-in a.c.-to-d.c. converter- 
it'll take only an hour or so of your time 
and less than $3.00 of your cash. 

Start construction by cutting a 1,, ," 

hole in the center of each end of the 
utility box (it's easiest to use a chassis 
punch, but a circle cutter will also do the 
trick). Next, mount plug P1 in one hole. 
and jack J1 in the other, using the re- 
tainer rings supplied. This done, wire up 
the converter, following the schematic 
diagram and the photos at right. When 
wiring, be especially careful not to make 
any connections to the metal box itself- 
to prevent any possibility of an electric 
shock. 

Your power converter is now ready to 
go. Simply plug your shaver into the con- 
verter, and the converter into a 117 -volt 
a.c. outlet, and you'll shave with pleasure. 
It's best to unplug the converter when 
it's not in use, incidentally-someone 
might be tempted to insert a high -watt- 
age or an a.c.-only appliance into it. 

-Joseph R. Noonan 

f 

PARTS LIST 

1 

11 

JI 

150-w.v.d.c. electrolytic capacitor 
111 -750 -ma., 200-1'11' silicon diode (Lafayette 

Radio Type SP -197 or equivalent) 
I1 -2 -pole female a.c. socket, retainer -ring mount- 

ing (Awpheuol Type 61-1, or equivalent) 
P1 -2 -pole wale a.c. plug. retainer -ring mount- 

ing (Awphenol Type 61-.1/ or equivalent) 
R1-100,000-o!hm. %-matt resistor 
1-24" x 2 " .r 1.14r aluminum utility box 

(Bud CL' -3000-A or equivalent) 
4Ilisc.-Insulated hookup Wire. spaghetti, solder 

13/6 bIA. 
PI 

A.C. PLUG 

JI 
A C. 

SOC ET 

CI01 SILICON 
ELECTROLYTIC 0100E 
CAPACITOR 

RI CARBON SISTOR 

All the parts you'll need are shown here; the photo 
at the top of the page tells you how to mount them. 

Wire the converter exactly as shown in diagram be- 
low. "Plus" of D1 must connect to "plus" of Cl. 

117 VAC 

PI 

J 
RI 

1001< 
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Auxiliary. receiver ,tunes 7 22-'144 mc., 

operates from, any 72 -volt car battery 

OMVIE EXCITING LISTENING is to be 
k.) had in the VHF regions-signals from 
airplanes en route, emergency operations 
at airports, Civil Air Patrol missions, 
even local hamfests lurk in these frequen- 
cies, literally waiting to be pulled in: 
Unfortunately', though, most of the VHF 
"events" seem to take place just when 
you don't have a VHF receiver handy! 

Of course, the obvious wt -,y to be pre- 
pared for a "find" on the VHF airwaves 
is to carry a VHF receiver in your car 
at all times. There's nothing very orig- 
inal about this idea, and ít may even 
sound somewhat impractical. But it is 
just what we would like to suggest : 

"One For The Road" . _ . and only the 
road; a VHF receiver so small that it can 
get lost in the glove compartment and so 
inexpensive that you can toss it into 
the car and forget it until you need it! 

Although the unit shown here is the 
extreme in simplicity, it covers the 122- 
144 mc. range and is more than capable 
of ;satisfying the curiosity of the-occa- 

- R.3-4,4uti t- . 

° 

"N. 

'." siózial VHF "eavesdropper." In addition, 
it can do a creditable job as an auxiliary _ 

receiver in times of emergency. 
Since it uses one of the tubes designed 

for "hybrid" car radios, the need for vi- 
brators or high -voltage power supplies 
is eliminated-the only power required to 
operate this receiver is 12 volts d.c. Thus, 
not only are costs and circuit complica.=' 
tions reduced, but installation is as quick 
as 1-2-3. In fact, all you have to do to , 

install this receiver is plug it into your 
cigarette lighter! 

About the Circuit./ As you may have '`= 
already noted, the 12EC8 tube in the set 
Consists of a triode and a pentode in the 
same envelope. Fortunately, the tube's 
triode section will oscillate at frequen- 
cies up to 200 mc. or more with plate 1, 

voltages as low as 6 volts! And the same 
characteristics that make it a good VHF 
oscillator also make it a good superregen- 
erative detector. 

A single tube in a superregenerative 
-circuit can often equal_a full-sized _corn-. 

a z f 
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PARTS 
C1 -2-14f. mica or ceramic capacitor 
C2 -8-µµI midget variable capacitor, "butterfly 

type (E. F. Johnson 160-208 or equivalent) 
C3 -100-µµf. mica capacitor 
C4 -0.001-12f. ceramic capacitor 
C5 -50-µf., 15-w.v.d.c. electrolytic capacitor 
11-Banana jack 
12-Miniature phone jack, non -shorting type 

(insulated type required Joe circuit in fig. 2) 
LI-Antenna coil (5 turns of #16 wire, fi" in 

diameter, spaced %" long, tapped at center 
and 1 turn fran end) 

L2 -2-µh. r.f. choke or 24 turns of #30 enameled 
wire close -wound on and connected in parallel 

munications receiver in sensitivity. How- 
ever, one of the unfortunate features of 
the "superregen" is its tendency to radi- 
ate interference on the channel being re- 
ceived. In this receiver, the power input 
to the detector is in the vicinity of 300 
microwatts or less, só radiation should be 
of little concern. 

With the triode section of the tube 
used as a detector, the pentode section 

- is still available as a stage of audio 
-`(t. amplification. However, in the circuit 

shown, in, Fíg. 1, the pentode is triode-' 

VIB 
1/2-12EC8 

R3 
3.3K 

BLK 

Fig. 1. An excellent per- 
former, this little VHF 
receiver is built around a 

single, dual-purpose tube. 
Here, the pentode section is 
triode -connected and oper- 
ates as a cathode follower. 

J2 
PHONES 

-,1 

TO 
12 -VOLT 

I 

BATTERY 

SI ---- + 
(ON R2) 

LIST 
with a 2-megolnn. %-watt resistor 

R1-3.3-megohm, %-watt resistor 
R2 -10,000 -ohm miniature potentiometer, linear 

taper, with s.p.s.t. switch S1 
R3 -3300 -ohm, %-watt resistor 
S1-S.p.s.t. switch (on R2) 
Tl-llliniatu e interstage transformer, at least 

1:3 terns ratio-see text 
Vla/V1b-12F_C8 tube 
1-4" x 2" x 234" aluminum utility box (Bud 

CU -2 t 15-A or equivalent ) 
Misc.-Mica-filled 9 -per socket for V 1. telescop- 

ing antenna. scrap aluminum for shelf, wire, 
solder, earphones, etc. 

u. 

J2 
PHONES 

jR2 

Fig. 2. Placing the 
phones in the plate lead 
increases overall gain. 

3.3K 

TO B+ 

e 
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An aluminum shelf (above), about 
21/4" deep x 17/8" wide, holds most 
of the components, with tuning ca- 
pacitor C2 mounted on the shelf's 1" 
lip. Holes in lip of shelf (below) must 
match those in front panel of case. 

C3 TI 

connected and serves as a cathode fol- 
lower. This hookup gives very good re- 
sults, since it isolates the detector and 
its load very nicely. 

The alternate circuit of Fig. 2 shows 
how the pentode section can be used as a 
conventional audio amplifier. Naturally, 
this configuration has more gain than 
the previous circuit, but it does require 
that the output jack be insulated. 
However, the added voltage gain will be 
appreciated in many cases, especially if 
you intend to do most of your listening 
with headphones. 

Construction. If full speaker volume is 
your goal, then your best bet is to build 
the circuit of Fig. 1 and feed its output 
into the audio section of your car radio. 
Alternatively, with the 4" x 2" x 23/4" 
case suggested, there's still room enough 
for the serious experimenter to include 
a power transistor to drive a speaker. 

Several versions of the receiver have 
been built, and they have all worked- 
even with substitute parts and some 
pretty "haywire" hookups' With the 
construction and circuit as simple as 
they are, the photos and drawings should 
just about tell the complete story. 

In the author's case, the small inter - 
stage transformer (T1) came from his 
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spare -parts box, but any miniature plate - 
to -grid coupling transformer with a turns 
ratio of 1:3 or more will work ( the Ar- 
gonne Type AR -155 is a good choice). A 
standard size interstage transformer can 
be used with quite a saving in cost if the 
receiver is spread out on a larger chassis. 

All of the parts except regeneration 
control R2 and capacitor C5 should be 
mounted on a small aluminum shelf. As 
long as you keep the leads from capaci- 
tor C2 to socket pins 1 and 2 as short as 
possible, placement of the other com- 
ponents isn't especially critical. For best 
results, however, coil L1 should be kept 
at least 1/4" away from such large parts 
as transformer T1 or the chassis itself. 

Adjustment and Operation. After the 
receiver is wired, it can be tested by 
"clipping" it across a 12 -volt car battery 
for a trial run-just make sure that 
the ground lead on the receiver is con- 
nected to the negative lead on the bat- 
tery. Plug a pair of phones into the 
phone jack and advance the regeneration 
control until you hear the familiar 
smooth rushing sound of the superregen- 
erative detector. 

If the signals are strong enough, a 12" 
section of a telescoping antenna inside 

(Continued on page 96) 
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Those few parts not on the shelf are 
mounted on the receiver's front 

pan& (shown here face down). 
As explained in text, jack 

J2 must be insulated from 
the chassis if you build 

the circuit in Fig. 2. 

AUXIRjARY 
- 

tEGEi ER - 

Completed receiver (above) needs 
only an earphone, an antenna, and 
a battery to operate. Note that 
the entire receiver is housed in 
front portion of the case (below). 

I 
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Proper lighting is frequently over- 
looked in the home electronics lab 
or workshop. Why strain your eyes 
peeking into dark corners when you 
can buy a kit for only $9.95 and as- 
semble a free -movement utility lamp? 
Sold by Zack Electronics, 1422 Mar- 
ket St., San Francisco 2, Calif., the 
"Tech-Lyte" kit was put together in 
the POP'tronics lab in just about 30 
minutes. 

In Photo 1 are the unassembled parts 
as they arrive from the manufacturer. 
Photos 2 and 3 show how the base 
clamp and arms are mounted, as well 
as the counterbalancing springs which 
permit free lamp movement. A rod for 
the lamp shade (Photo 4) is attached 
to the neck assembly elbows which 
hold the other ends of the tubular 
arms together. The line cord to the 
lamp is carefully strung down the 
arms and around the elbows to pre- 
vent it being pinched or shorted out. 

The lamp shade and socket (Photo 5) 
complete the assembly. Immediately 
available, the Tech-Lyte comes in 
grey, black, brown, or mist green. 

4 

f 
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TRANSISTORISED TREMOLO 
... adds "color" to musical instruments 

By A. E. DO*IKIN, W2EMF 

GOT A MUSICIAN in the family ? You 
can delight him (or her) and your 

friends by constructing this little elec- 
tronic tremolo. Reasonably easy to build, 
it makes a perfect addition to an electric 
guitar. Add a suitable mike, and you 
can use it with almost any musical in- 
strument. 

Like other tremolos, this device pro- 
duces a "throbbing" effect on the sound 
of an electric musical instrument which 
is played "through" it. Unlike some 
versions, however, this circuit is tran- 
sistorized and battery -operated, with sev- 
eral resultant advantages. 

For one thing, the number of com- 
ponents is reduced ; and so, too, is the 
cost. In addition, the unit is 
small enough and light 
enough to be attached 

directly to the musical instrument; this 
means that it can be readily controlled 
by the musician himself. Finally, the 
battery power supply substantially re- 
duces the possibility of hum in the ampli- 
fying system. 

About the Circuit. The transistorized 
tremolo is connected between the output 
of an electric musical instrument and 
an audio amplifier. It functions by vary- 
ing the amplitude of the electrical signal 
from the musical instrument at a rate 
of about 5 to 15 times per second. 

In the circuit shown here, transistor 
Q1 is connected as an amplifier and is 
biased to draw very little collector cur- 
rent. To match the impedance of a mag- 

netic instrument pickup, its 
input impedance has been 

increased by leaving 

July, 1962 49 



TREMOLO 

.02yí. 

01 
(SEE TEXTI 

R4 RS 
39K 36OJ). 

R2 
- R6 lt7 

47K . C2 + 150/1. ' 4.7 
SOyf. 

6V 

C41 
lye. 
6V 

RIO 
IK 

R9 
IK 
'WEIGHT 

iCS ) 
4yf + 
6V 

C6 
4yf. 
6V 

03 
(SEE TEXT) 

RI2 
25K 
SPEED 

R13 RIS R16 
2.2K 22K 4.7K 

Most components in the trernolocircuii are mounted 
on a piece Of Vectorbord,. with only the battery 
holder, jacks, potentiometers, and switch installed 
on tthé metal chassis itself (see photo at right). 
Although potentiometer R12 controls the "speed" 
or frequency, substituting other, values for R11_ 
will alter the basic, frequency, as explained in text. 

a portion of the emitter resistor unby- 
passed (R5) . 

Since transistor Q1 is operated in the 
low -current region, its gain varies rapid- 
ly with changes in collector current. A 
low -frequency (5- to 15 -cycle) signal is 
superimposed on the d.c. bias for this 
stage via resistors Rl and R2, causing 
the collector current (and hence the 
gain) to vary. 

Transistors Q2 and Q3 operate as a 
phase shift oscillator to generate the 5 - 
to 15 -cycle signal. Transistor Q2 is a 
common -emitter amplifier supplying the 
phase shift network, and Q3 is an emit- 
ter follower to adjust impedances and 
provide positive feedback. The frequency 
of the phase shift oscillator is adjusted 

by varying one "leg" of the phase shift 
network (potentiometer R12) ; the depth 
or "weight" is controlled by adjusting 
potentiometer R9. 

Construction. Layout of the transistor- 
ized tremolo isn't critical, but it's still a 
good idea to follow the author's parts 
placement as nearly as possible. A 2,'h" 
x 31/2" piece of Vectorbord facilitates 
mounting the smaller components, and 
Vector terminals can be used as tie -points 
where needed. 

Potentiometers R9 and R12, jacks J1 
and J2, switch Sl, and the battery holder 
should be mounted in the utility box 
first, leaving as much room as possible 
for the Vectorbord assembly (be sure to 
allow enough clearance to insert and re - 
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PARTS LIST 

B1 -4.5 -volt battery (three Burgess Type 7 

"slim" penlight cells in series or equivalent) 
Cl, C4 -2-µf., 6-w.v.d.c. miniature electrolytic 

capacitor 
C2, C8 -50-µf., 6-w.v.d.c. miniature electrolytic 

capacitor 
C3 -0.02-µJ. miniature paper capacitor 
C5, C6, C7 -4-µf., 6-w.v.d.c. miniature electro- 

lytic capacitor 
J1. J2-Phone jack, shorting type 
Q1, 02, Q3-Audio transistors, pup type (La- 

fayette SP -239 or equivalent) 
R1, R2-47,000 ohms 
R3-1 megohm. 
R4-39,000 ohms 
R5-360 ohms, 5% .111 resistors 
R6-150 ohms % watt, 10%, 
R7, R16-4700 ohms witless other - 
R8 -51,000 ohms, 5% wise noted 

BI 

-R15 

R9 -1000 -ohm miniature potentiometer, linear 
taper 

1110-1000 ohms 
R11-10,000 ohms 
R12 -25,000 -ohm miniature potentiometer, lin- 

ear taper 
R13-2200 ohms 
R14, R15-22,000 ohms 
S1 -3 -pole, doable -throw slide switch (Lafayette 

S V-94. with one section unused, or equivalent) 
1-5%" x 3" x 2%" aluminum utility box (Bud 

CU -2106-A or equivalent) 
3-Battery holders (keystone Type 137 or equiv- 

alent) 
1-2T" x 3%" piece of Type 85G24EP Vector- 

bord 
Misc.-Type T28 Vector push -in terminals, mini- 

ature knobs for R9 and R12, wire, solder, hard- 
ware, etc. 

move the batteries) . The Vectorbord 
should then be cut and drilled, after 
which the other components can be 
mounted. 

Although the transistors in the au- 
thor's model are of the "2 for 98 cents" 
variety, they function quite satisfac- 
torily. For optimum results, the transis- 
tors should be interchanged in the cir- 
cuit, and QI selected for lowest noise (Q2 
and Q3 aren't particularly critical) . If 
the transistors are installed in either 
sockets or Vector terminals, they can be 
"selected" after the Vectorbord assembly 
has been wired into the Minibox. 

When wiring, be sure to "heat sink" 
the transistor leads with a pair of long - 
nose pliers. You may want to use the 

same treatment for the electrolytic ca- 
pacitors, just to be on the safe side; in 
addition, the polarities of the electro- 
lytics must be observed. 

After the wiring is completed, the Vec- 
torbord should be fastened to the top of 
the box with 1/4" spacers, and the leads 
from it to the balance of the circuit 
soldered in place. 

Check -Out and Operation. The unit is 
ready for testing. Install the batteries, 
again observing polarity, and turn the 
unit on. To check for oscillation of Q2 
and Q3, simply measure the collector 
voltage of Q2 or the emitter voltage of 
Q3. A rapid fluctuation indicates that 
the oscillator is operating properly. 

Now insert the tremolo between the 
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Here's how the Vectorbord subassembly should look 
when it's ready to be installed in the chassis box. 

output from the musical instrument and 
the input to your amplifier, as shown. 
The "weight" control, R9, should be ad- 
justed until a "throbbing" is noticeable 
in the amplifier output; don't advance 
the "weight" control too far or you 
may cause a "thumping" sound in the 

INPUT 

WEIGHT 
l 

CONTROL 
1 

a 

OUTPUT 

The transistorized -tremolo, all wired up 
and rarin' to go. See text for instructions 
on adjusting speed and weight controls. 

MUSICAL 
INSTRUMENT 

RANSISTORIZED 
TREMOLO 

AMPLIFIER 
AND 

SPEAKER 

Hooking up the transistorized tremolo is simplic 
ity itself-just plug the electric guitar or other 
musical instrument into jack J1 on the tremolo and 
connect an audio amplifier and speaker to jack J2. 

speaker. The "speed" control, R12, gov- 
erns the rate of tremolo and should be 
adjusted to suit your taste. 

If desired, the range of adjustment of 
the "speed" control can be modified by 
adding a resistor in parallel with R11, 
since reducing the effective value of R11 
will increase the speed. In the author's 
model, R11 was paralleled with a 1000 - 
ohm resistor for an effective value of 
about 900 ohms. 

Possible Troubles and Cures. The sim- 
plicity of the circuit is some insurance 
against trouble. If the components and 
wiring seem to be okay, lack of oscillation 
may be due to low beta in Q2 or Q3, al- 
though the requirements for this portion 
of the circuit aren't very exacting. 

"Thumping" can be reduced by ex- 
perimenting with smaller values for ca- 
pacitor C3. The final value for this com- 
ponent depends to some extent on the 
amplifier you happen to use, but don't 
reduce the capacitance too much or you'll 
cut out most of the low frequencies. 

Since the amplifier stage (Q1) is op- 
erated at low collector current, the ampli- 
tude of the input signal is limited, and 
large signals will cause distortion. Even 
so, most guitar pickups won't overload 
Ql. But if distortion does occur, you 
should be able to correct it by reducing 
the output level of the instrument and 
increasing the gain of the amplifier ac- 
cordingly. 
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First Aid for 

PRINTED CI 
Because they differ radically 
from conventional circuitry, 

printed boards require some 

specialized servicing techniques 

RCUITS 
By J. W. I. CODY 
Systems Operation, 
Heavy Military Electronics Dept., 
General Electric Co.. 
Syracuse. N.Y. 

pURING THE PAST DECADE OR SO, printed circuits have been 
perfected to an amazing degree. Today, practically all electronic 

equipment manufacturers use them in their products. In fact, the list 
of equipment containing printed boards is almost endless-television 
sets and radio receivers, timing units, hi-fi/stereo equipment, photo- 
cell devices, meters, computers, transmitters, strain gauges, motors, 
switches, automobile gauges, moisture detectors, and even musical 
instruments. 

Like anything else, of course, the components used on printed -cir- 
cuit boards can't last forever. But careful replacement of defective 
components by a skilled and experienced technician can restore a 
printed -circuit board to a "like -new" condition. Use of the proce- 
dures we're going to outline should serve to decrease the time con - 
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PRINTED CIRCUITS 

r. d 

sumed in servicing printed circuits and 
reduce the number of boards that have 
to be scrapped. 

A Word About Tools. To repair printed - 
circuit boards successfully, it is absolute- 
ly essential to use the proper tools. To 
disregard this rule could mean consider- 
able damage to, or even destruction of, 
the board under repair. 

In checking and tracing circuits on 
printed boards, needle -tipped test prods 
should be used to penetrate the lacquer 
coating of the board. 

A low -wattage soldering iron is a 
"must," since such an iron will furnish 
sufficient heat to melt solder reasonably 
fast and yet not produce excessive heat 
which might damage the board. An iron 
with a 25 -watt element should be used 
for replacing components, and a desold- 
ering kit for removing them. 

The multiple component bar tip is used 
where components with clusters of con- 
nections in a line are to be removed ; the 
circular tips are used for removing tube 
sockets, transformers, and other compon- 
ents which have a circular cluster of 
connections ; the slotted tip is especially 
useful for removing solder and at the 

Tools You'll Need to Repair Printed Circuits 

Fluorescent light fixture with built-in magnifier 
Six -volt, 25 -watt soldering iron, with transformer 
Low -heat desoldering iron kit, including several special 

tips (multiple component bar, slotted soldering aid, 
and various -sized circular tips) 

Rosin core solder (60/40) 
Diagonal cutters 
Long -nose pliers 
Curved long -nose pliers 
Tweezers 
Thin blade knife (to separate flat component contacts) 
Needle -tipped test prods 
Rosin lacquer 
Lacquer solvent 
Six-inch calipers (to identify points from one side of 

board to the other) 
Soft brass wire brush 

An important tool: fluorescent 
lamp with built-in magnifier. 
This is Dazor's Model M209. 

If 
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same time straightening bent lugs. The 
slotted tip also serves the purpose of 
"soldering" in portions of a board where 
space is especially limited; in this case, 
the slot should be carefully filled with 
solder and the solder transferred to the 
joint. 

You'll find other useful tools listed in 
the box at left below. 

Replacement Techniques. Where a re- 
sistor or other component with end leads 
is mounted parallel to the board (or 
even vertically, with one lead looped 
over and bent down to the board), re- 
placement is a simple task. 

For example, to replace a resistor, you 
just cut the old component in two with 
a pair of diagonal cutters, crush the ends 
so that portions of the old leads con- 
tained within the resistor body can be 
used for installing the new component, 
make loops in the leads still affixed to 
the board, join the loops with the leads 
of the new component. and solder the 
connection carefully. (Be sure to use as 
little heat as possible, since excessive 
heat can cause the printed wire to raise 
from the board ). 

If a component is mounted vertically, 

clip the leads as close to the body as 
possible. Or, if the component is seated 
on the board, as in some circuits, clip 
the top lead and unsolder the bottom 
lead. Remove the bottom lead from the 
hole, then place one lead from the new 
component in the hole and solder it in 
place. Finally, join and solder the top 
lead to the clipped lead which was re- 
moved from the defective component. 

A simple jig can be assembled by using 
two wooden blocks (their size will de- 
pend on the dimensions of the board to be 
repaired). With two ordinary, spring - 
type clothespins mounted on each block, 
the defective board can then be clamped 
in the clothespins between the blocks and 
repaired. Pieces of felt cloth should be 
cemented to the upper and lower jaws of 
each of the clothespins to protect the 
board from damage. 

In the event that any of the printed 
conductors have been broken, either by 
rough handling or a short circuit, they 
should be repaired. If the break is 
1/16" or less in length, the copper should 
be cleaned carefully with solvent and 
solder flowed into the break to effec- 
tively "bridge" the gap. A small brass 

Safe desoldering of printed -circuit boards is one of the first steps in repairing them. The special- 
ized components shown below are part of Ungar's Model 270 desoldering kit, and include a tip 
for components with "inline" contacts (left), circular contacts (center), and wire leads (right). 

- 110111/ 

,01 

t 

ti'...` - 

r 

July, 1962 55 



CUTTING. Replacing a resistor is easy if you do it 
right. First, cut it in half with side -cutting pliers. 

NIP 

CRUSHING. Smash the rest of the resistor with a 
pair of pliers, and you're left with two bare leads. 

brush can often be used to advantage in 
cleaning the copper, incidentally. 

Where the break is of greater magni- 
tude, a wire "bridge" will be required. 
The ends of the copper conductor should 
be carefully cleaned with solvent and 
a brass brush. Then a piece of tinned 
#22 wire, long enough to bridge the 
break and provide a t/4" lap at either end, 
should be laid in place. Solder the ends 
of the wire to the copper conductor, and 
the job is done. 

From time to time, you'll no doubt 
run across cracked or even broken boards. 
Whether or not to repair these boards 
will depend on several conditions : (1) 
the severity of the break, (2) the avail- 
ability of a replacement board, and (3) 
whether or not the equipment can be left 

(Continued on page 99) 

LOOPING. With a little practice, you can use long - 
nose pliers to form a tiny loop at end of each lead. 

_d 

SOLDERING. Pass the leads from the new compo- 
nent through the loops, then solder them in place. 

For more professional -looking loops, 
you'll want to use one of the "pig- 
tail" tools now on the market. The 
one shown here is made by Twirl -Con. 
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Pity the poor- fish when anglers' probe 

the depths with underwater thermometers 

By R. L. WINKLEPLECK 

NOT LONG ago, a "fishing nut" friend of mine dropped 
in with a problem. He needed an instrument, small 

enough -to take on fishing trips, that would quickly and 
accurately read water temperature at various depths. 
When asked what he wanted with such a unit, he offered 
the following explanation. - 

Different kinds of fish, it_ seems, have different prefer- 
ences for the temperature of the water in -which they 
swim. And -wáter temperature (especially the temperá- 
ture of still or slowly flowing water) is apt to vary with 
depth: By measúring the temperature at the depth of 
each "catch," he hoped to work up charts showing the 
temperature preferences of various species of fish. With 
the charts, he -could select his future catches by placing 
his hook at a depth having the proper temperature for 
the type of fish desired. . - 

The author doesn't guarantee- the soundness of this 
theory, but the unit he designed to do the measuring is 
described here. If you'd like to try your hand at 
"scientific" fishing, or if you have any other use for a 
portable, remote -reading, 40-90°F thermometer, you'll 



--,---,PHONO-PICKUP CABLE 

-4- ---ORAWER PULL (1 OF 4) 

Completed "Fish Finder" is neat, attractive, and professional -looking. For protection 
against corrosion, apply a couple of coats of paint to box before mounting components. 

find it worth your while to take a few 
hours of your time and put together the 
"Fish Finder." 

About the Circuit. Operation of the Fish 
Finder depends on a device called the 
"Thermistor," a resistor which varies in- 
versely in value with the temperature. 
When the temperature goes up, the re- 
sistance of the Thermistor goes down- 
and vice -versa. 

But for our purpose, the important 
thing about the change of the Thermis- 
tor's resistance with temperature is that 
it's large . . . large enough so that the 
resistances of switch contacts, long leads 
connecting the Thermistor to the indicat- 
ing device, etc., can be ignored in corn - 

\ - 
roo 

parison. And we can read the greatly 
changing resistance with relatively in- 
sensitive meters and without elaborate 
amplifying circuits. 

The Thermistor used in the Fish Find- 
er forms part of a Wheatstone bridge 
circuit (see schematic diagram). Two 
"arms" of the bridge are resistors R3 
and R4E ; the other two are the Thermis- 
tor (RT1) and potentiometer R2. As- 
suming that the "Test" push-button (S1) 
is in the position shown (not depressed) , 
the voltage from the battery appears 
(via "Read" push-button S2 and potenti- 
ometer R5) across the bridge between 
the junction of RT1 and R3 and that of 
R2 and R4. 

~daagirnb, .- ._..---- 
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Notice, in this case, that R3 and R4 
make up one voltage divider and RT1 
and R2 make up another. Since R3 and 
R4 have the same value, the voltage ap- 
pearing at their junction is one-half the 
voltage impressed across the bridge. 
And, when R2 is adjusted to the same 
value as RT1, the voltage at their junc- 
tion is also one-half the voltage across 
the bridge. Therefore meter Ml, which 
is connected across the two junctions, 
sees no voltage difference between its 
terminals and reads "Zero." 

But if the temperature of RT1 should 
change, its resistance would change pro- 
portionally. This, of course, would alter 
the voltage at the junction of RT1 and 
R2. And, since the voltage at the R3 -R4 
junction remains the same, meter M1 
now sees a potential difference and shows 
a reading. The magnitude of the reading 
is proportional to the temperature 
change at RT1, so M1 may be calibrated 
as a thermometer. 

Potentiometer R2 determines which re- 
sistance value of RT1 will "balance" the 
bridge, giving a zero reading on Ml. 
Hence, R2 controls the lower tempera- 
ture limit of MZ's calibration. 

Potentiometer R5 adjusts the voltage 
input to the bridge. It has no effect on 
the meter reading while the bridge is 
in a balanced condition because there will 
be no voltage difference between the 
junction of RT1 and R2 and that of R3 
and R4 whatever the voltage input. 
However, potentiometer R5 does deter- 
mine how high the meter will read for 
a given degree of temperature change 
(or bridge imbalance). Therefore, it 
controls the upper temperature limit of 
MZ's calibration. 

"Test" switch S1 and resistor RI are 
used to maintain a check on the battery 
voltage. When S1 is depressed, the arm 
of R5 is switched from the junction of 

Thermistor (RT1, on schematic) k used as - 
one leg of a Wheatstone bridge indieator. 

PARTS LIST 

81--45-volt battery (Búrgess XX30 or equi- 
valent 

MI --0-1 ma. meter (Simpson Model 1329 or 
equivalent-see text) 

1 RI-47,000-akm, %matt resistor 
R2 -20,000 -ohm potentiometer, linear taper 
R3, R4--5600:ohm, %-wet, 5% resistor 
R5, -50,000 -ohm potentiometer, linear tape{ 
RT1-2000-ohm Thermis:or (Veco 32D14¢) 
SI-S.p.d.t. push -butt,: switch 
S2-S.p.s.t. push-button switch 
1-7" x 5" x 3" aluminum utility box (Bud 

CJ -3008-A or equivalent) 
1--4V2" x 3/4" section of perforated board 
25'=-Phono pickup arm cable, vinyl insulated 

(Belden Type 8430 or equivalent) 
Misc.-Foam plastic or rubber, plastic tube. 

- solder, tool dip, connector far Bl. drawer 
polls, grommet, plywood, etc. ' 

*Three dealers handling Veco products are: 
Electronics Center, 160 .5th Ave., New York, 
N. Y.: Electronics Supply, 11201 W. Pico 
Blvd., W. Los Angeles, Calif.; and Radio 
Shack Corp., 730 Commonwealth Ave.. Boston. 
Mass. 

R3 and RT1 to the free end of R1. This 
provides a reference reading on M1 
which does not vary with temperature 
but is dependent only on the voltage of 
B1. (Though RT1 remains in the circuit 
when S1 is depressed, its effect on the 



meter reading becomes negligible.) As 
the battery voltage decreases, the meter 
is brought back to the reference point 
by adjusting R5. 

Construction. All of the components 
except Thermistor RT1 are housed in an 
aluminum utility box. A 6" x 5" x 3" 
box was used by the author, but the more 
common 7" x 5" x 3" size specified in 
the Parts List will do as well. 

Locate switches SI and S2, potenti- 
ometer R5, and meter M/ on the box's 
front panel. Resistors R1, R3, and R4, and 
potentiometer R2, are mounted on a 4 12" 
x 33/4" piece of perforated board. 

Meter MI's terminal posts are passed 
through two holes made in the board, and 
a solder lug, washer, and nut are in- 
stalled on each post. The nuts and wash- 
ers rigidly hold the board assembly in 
place, while the solder lugs provide a 
means of connecting the meter to the rest 
of the circuit. 

Battery B1 is wedged in between the 
board and the top of the box. A scrap 
of foam plastic or rubber glued under- 
neath the battery provides further sup- 
port, and sideways movement is re- 
stricted by a pair of hollow dowels 
slipped over the upper meter mounting 
screws. 

Four small drawer pulls mounted on 
the bottom of the box serve as a rack 
on which the 25' Thermistor cable can 
be coiled when it is not in use. Since 
the drawer pulls which the author had on 
hand were fitted with wood screws, a 
41/2" x 214" piece of plywood was placed 
in the box bottom for them to "bite 
into." 

Waterproofing. Both the Thermistor 
and the Thermistor-cable junction must 
be suitably waterproofed. In the model 
described here, RT1 was connected to the 
cable and slid into a plastic tube. The 
tube was then wrapped with wire solder 
(which acts both as a sinker and a heat - 
transfer surface). 

Next, the whole assembly was dipped 
several times in encapsulating compound 
-allowing each layer to dry before re- 
dipping-until a solid, waterproof sur- 
face was built up. The net result was a 
short cylinder about the diameter of a 
penlight cell. It is held in place on the 
bottom of the box by means of a battery 
clip. 

An alternative waterproofing method 

Rear of "Fish Finder" with cover off. Bat- 
tery B1 mounts in space behind perforated board. 

might be simply to put several coats of 
encapsulating compound on the bare 
Thermistor, and its leads, after attach- 
ment to the cable. This might provide 
better heat -transfer characteristics, but 
the finished assembly would be awkward- 
ly shaped and more susceptible to acci- 
dental damage. Another disadvantage is 
that a separate weight would then have 
to be attached to sink the Thermistor. 

Regardless of how you carry out the 
waterproofing, a good preparation to use 
for encapsulating is "Insl-X Tool Dip." 
It's manufactured by the Insl-X Co., Inc., 
Ossining, N. Y., and is available by mail 
from Allied Radio, 100 N. Western Ave., 
Chicago 80, Ill. (Cat. No. 42 N 400 for 
the 6 -oz. size) . 

The free end of the Thermistor cable 
is fed into the box through a grommet - 
lined hole in the bottom. To prevent 
moisture from leaking in, seal the grom- 
met with household cement. 

Calibration. The instrument was de- 
signed to cover a 40-90°F range (the 
most useful for the majority of fishing 
situations) , but the upper and/or lower 
limit of this range may be shifted sev- 
eral degrees to suit individual tastes. 

Begin the calibration by preparing a 
jar of water whose temperature has been 
set at exactly 40°F (or at the lower limit 
of the temperature range you desire) 
with an accurate thermometer. Remem- 
ber that the larger the volume of water 
you use, the more stable the temperature 

(Continued on page 97) 
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ALL ABOUT 

CONAR 
TV KIT 
New kit manufacturer 
gets off to glowing 
start with TV receiver 

Kit has built-in "rabbit ears" 
antenna. Boy and cart are ex- 
tras not supplied with the kit. 

THERE'S Ig omething very exciting 
about assembling your own TV set. 

Maybe it's belause everyone talks abobt 
building amplifiers, tuners, receivers, etc. 
Building a TV set is still held in awe, 
and many experimenters who Wouldn't 
hesitaté to dig into an amplifier just 
don't seem interested. Or are they? We 
believe: that they are, but are reluctant 
to chance assembling something where 
thé smallest error would be "obvious." 
Mho, they may fail to consider that kit 
design 1 havel come a long way in the 
past three orl four years. 

A prime example of how easy it is -to 
assemble your own TV set is illustrated 
by the Conár "Custom 70" produced 
by Corar Instruments (division of Na- 
tional Radio Institute, Washington 16, 
D. C.).; A 15 -tube receiver (plus a 
19AUP4 "picI' tube, as it is called), the 
Custom 70 is modern in circuit design 
and pat- kaging. It is sold as a single kit 

COVER STORY 

for $135.00 (including Federal tax), or 
under a "pay as you build" ,plan with 
four packages at $36.00 each. We recom- 
mend the single package once you've 
started, you're not likely to want to quit 
and wait for the delivery man. 

The Custom 70 makes use of a printed 
circuit for the i.f. channels, a trans- 
former power supply (no shock hazard), 
and a carefully prealigned TV tuner. 
All other wiring is point-to-point, and 
there's plenty of working room. You can 
expect to spend between 101/2 and .12 
hours soldering in the various com- 
ponents. 

Mechánical assembly will probably con- 
sume between 31/2 and 41/2 hours. This in- 
cludes unpacking, mounting sockets and 
tie points, mdunting subchassis, and in- 
stalling the plc tube and chassis in the 
cabinet. 

Conar's instruction -manual is most 
comprehensive and spells out each wir- 



Yoke assembly and centering rings in 
TV set are precision -manufactured. Con- 
nections to the picture tube go to plugs 
on the front of the chassis. "Pic" 
tube is aluminized and self -focusing. 

We recommend that the builder take a 
felt marking pencil and identify the 
front and rear of the chassis, as well 
as the various controls. This will sim- 
plify the wiring and eliminate errors. 

After 14 hours of assembly time, the 
first picture on our screen came as a 
pleasant surprise. Slight distortion on 
left side of the screen was removed 
by resetting the .ringing coil slug. 
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ing step in detail. In fact, the only ob- 
jection we had to the Custom 70 was 
that the instructions could have been 
more succinct. But then, when you have 
assembled this kit, you really feel you 
know your TV receiver backwards and 
forwards-something you can't say for 
a set you buy off the shelf. 

One thing we feel should be empha- 
sized is that the Custom 70 is "safe." 
The high -voltage supply is fully caged 
in a separate metal box and, once assem- 
bled, need never be touched. All other 
set voltages are of the order found in 
amplifiers and tuners. The transformer 
power supply is completely isolated from 
the a.c. line, reducing shock hazards; 
and once the pic tube is in the cabinet, it 
is grounded to the chassis with "Aqua- 
dag" strips. 

At present-day prices, this kit will 
save you $35 - $50 over off -the -shelf 
prices. If that doesn't sound like much, 
once again may we say, "There's some- 
thing very exciting about assembling 
your own TV set." 30 

As many readers are no doubt aware, Transvision Electronics, Inc., (New Rochelle, N. Y.) also sells TV kits, and has been doing so for several ¿sears. The TV receivers come in a wide variety of screen sizes and price ranges, and a catalog is available from Transvision for the asking. 
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A cinch to build, 
this whistle -operated relay 

will turn electrical equipment 
on or off from distances 

up to 100 feet 

By MARTIN J. LEFF 

- 

. FN Á 'LARGE mid -town Manhattan photo 
studio, the photographer had just finished 

.posi ig ,liis pretty model. "We're ready to shoot 
'low," he said; "hold it while I switch on the 
lights." Expecting him to turn and walk to 
the distant wall switch, the' model was 
únderstandably startled when he merely 
put his fingers to his lips and emitted a 
pierciñg whistle. But, in instant response 
to his signal,,thé great banks iof lights 
overhead flicked on. 

. 

' 
The photographer was using a varia- 

tion of the "Whistle Switch." Responding 
to a whistle of the "puckered lips' vari- 
ety, this unit will turn electrical equipment 
on or cff from up to about 15 feet away. 
The range can be increased to about 50 feet 
by using a""lips and fingers" whistle, and me- 

' chanical whistles-such as the "police" type- 
'will actuate the switch at diltances up to about 
100 feet. 

Definitely more econoínical than the conven- 

, 
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tional radio remote -control system, the 
Whistle Switch costs about $30.00 to 
build. And the price will be reduced ma- 
terially if you already have some of the 
parts on hand. 

About the Circuit. The whistle com- 
mand is picked up by the carbon micro- 
phone (MIC) and converted to an elec- 
trical pulse. Amplified by transistors Q1 
and Q2, the pulse charges capacitor C4 
(which is connected in Q2's collector cir- 
cuit). Relay K3's coil, connected in 
parallel with capacitor C4, is then ener- 
gized-and K1's contacts close, connect- 
ing the 117 -volt line to the coil of latch- 
ing relay K2. 

With K2's coil energized, that relay's 
contacts switch from "off" to "on," or 
from "on" to "off," depending on which 
position they were originally in. Then, 
as soon as the whistle stops, capacitor C4 
discharges, opening Kl's contacts and de - 
energizing K2. The contacts of K2, how- 
ever, remain locked in whichever position 
they were switched to. 

Since K2's contacts control the line 
voltage to outlet J1, any device plugged 
into that outlet will be "whistle -con- 
trolled." One whistle will turn it on, the 
next will turn it off, etc. 

The sensitivity of the Whistle Switch 
is governed by potentiometer R1, which 
acts as a mike gain control. Resistors 
R3/R4 and R6/R7 are voltage dividers, 
supplying bias for transistors Q1 and Q2, 
respectively. Coupling capacitors Cl, C2, 
and C3 also act (in conjunction with R1, 
R4, and R7, respectively) as high-pass 
filters. The filtering action reduces the 
circuit's response to low -frequency noises 
(voices, etc.) , while having no effect on 
the response to whistles. 

Power for the Whistle Switch comes 
from the a.c. line via low -voltage trans- 
former Ti and a rectifying and filtering 
circuit consisting of diodes DI and D2, 
capacitors C5 and C6, and resistor R9. 
Resistor RS is a bleeder for the power 
supply. 

C1, C2, C3---0.1-14., 200 -volt paper capacitor 
C4--2-14., 25 -volt electrolytic capacitor 
('5, C6-50-µ1., 25 -volt electrolytic capacitor 
D1, D2--SR-200 diode (Sylvania) 
J1-Surface-mounted duplex outlet (household 

type) 
K1-Sensitive relay; 2300 -ohm, 4.6. -ma. coil 

(Sigma 11F-2300-G/SIL or equivalent-see 
trxt) 

K2----Ratchet-impulse relay, 115 -volt a.c. coil 
.;(Potter & Brumfield ÁP11.4 or equivalent- 
-..see text) 

ell/C-Tclephone-type carbon microphone car-. 
tridgr-sec text 

O1. Q2 -2V631 transistor (Raytheon) 
R1 -10,000 -ohm, 2 -watt potentiometer, linear 

taper 

Construction. All of the components 
within the dotted box on the schematic 
diagram are mounted between two 10 -lug 
(none grounded) terminal strips. Begin 
construction by temporarily screwing 
these two strips (parallel to each other 
and 2" apart) to a wooden board. Then 
wire the components to the strips as 
shown in the pictorial diagram of the 
assembly and in the schematic. Install a 
6" lead at all points where a wire must 
run from the assembly to another part 
of the circuit. These points are lettered 
"A" through "I" in both the pictorial 
and schematic diagrams. 

The completed terminal strip assembly 
is removed from the board and mounted 
under the top of a 6" x 5" x 4" aluminum 
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Begin construction by temporarily fastening 
the two terminal strips to a board. After 
wiring as shown at left, remove assembly 

until 
tehp from board and mount in utility box. 

utility box (see photos). Transistors QI _' 
and Q2, as used in this circuit, are quite 

b 

F 

temperature -sensitive. Therefore, they .11 
are snapped into a couple of fuse clips 
(which act as heat sinks) fastened next 
to the terminal strip assembly. 

Potentiometer Rl, switch Sl, and relay 
K1 are mounted on the front panel of the 
utility box. Since one side of the a.c. line 
will appear on the frame of relay Ki, the Completed Whistle Switch is shown above. Mike is 
latter must be insulated from ground. in separate box to prevent pickup of relay noises. 

The author solved this problem by in - 

R2 -3300 ohms 
R3-1 megohm, 5% 
R4-10,000 ohms, .5% 
R5-10.000 ohms 
R6-750,000 ohms, 5% 
R7-4300 ohms, 5% 
R8-2200 ohms, 1 watt 
R9-100 ohms, 2 watts 
S1-D.p.s.t. switch 
T1-Filament transforme; _primary. 117 volts; 

secondary. 26.5 volts CT @ 0.6 ampere (Thor- 
darson. 21F27 or equivalent) 

1-6" x 5" x 4" aluminum utility. box (Bud 
CU -2107-A or equivalent) 

1-24" x 2%" x 1g" aluminum utility box 
(Bud CU -2100-.-1 or equivalent) 

2 -10 -lug (none grounded) terminal strips 
(Cinch -Jones 2010 or equivalent) 

Misc.-Fuse clips. #16 and #22 hookup wire, 
zip cord, line cord and plug, grommets, etc. 

r 

o 

1 all 10%. a -watt 
resistors unless 

otherwise specified 

Components inside dotted line on 
schematic are part of the termi- 
nal strip assembly (above, left). 

2Nú31 

K2 
LATCHING 

RELAY 

NOT 
I USED 

JI 
DUPLEX 
OUTLET 
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THREADED 
RING 

ZIP CORD 

CARBON 
MIKE 

CARTRIDGE 

Method of mounting mike on box will vary 
with type of cartridge employed. Author's 
installation (see text) is illustrated here. 

stalling Kl on a small square of insulat- 
ing material which, in turn, was fastened 
to the panel. If you prefer, you can use 
a Sigma 11F2-2300-G/SIL for Kl instead 
of the unit specified in the Parts List; 
the tm o relays are identical, except that 
the former is already mounted on an in- 
sulated base. 

TI 

N 

FROM 
MIC 

Positioning of termi- 
nal strip assembly 
can be seen in the 
photo above (note 
fuse clips used as 
heat sinks for Q1 and 
Q2). View at right 
shows wiring as- 
sociated with cover. 

TERMINAL STRIP 
ASSEMBLY 

.. + 

4 

FUSE 
CLIPS . 

(SEE TEXT 

\TO JI 

j 
LINE 
CORD 

LINE CORD 

JI 

Mount transformer T1 and relay K2 on 
the bottom of the box. The transformer 
is located as far as possible from sensi- 
tive relay Kl so that Kl won't be affected 
by the transformer's magnetic field. 

The relay specified for K2 in the Parts 
List was used primarily because the au- 
thor happened to have it on hand. It has 
two sets of s.p.d.t. contacts. One of these 
was not employed in this application; 
the other was used as a s.p.s.t. switch. 
Any similar relay will work in this cir- 
cuit as long as it has a 117 -volt coil and 
at least one set of s.p.s.t. contacts. 

Outlet Jl is located on one of the sides 
of the box cover, and both its cord and 
the line cord enter the box through 
grommeted holes near the outlet. A sim- 
ilar hole at the bottom of the front panel 
accepts the cord from the microphone. 

To prevent the microphone from pick- 
ing up noise from relays K1 and K2, it 
is mounted in a separate utility box 
(234" x 21/8" x 1%"). A carbon mike, 
salvaged from a government -surplus 
handset, was used by the author. The 
threaded ring sealing the carbon cham- 
ber was removed and re -installed a9 a 
retaining ring to hold the microphone in 
place on the box's front panel (see 
drawing) . If you use this method of in- 
stallation, be careful not to spill any of 
the carbon granules while you have the 
ring unscrewed. 

A 5' zip -cord cable is attached to the 
microphone and run out of the utility box 
through a grommeted hole. In the model 
shown, one lead of the mike cable was 
grounded to the box because the threaded 
retaining ring (automatically grounded) 
also serves as one of the mike contacts. 

(Continued on page 98) 

TI 

v , RI 

,., 

1 i 1, \ R I * 
K2 / r 

66 POPULAR ELECTRONICS 



w 

1 r 

" 

,o. 

input: 3 tá 8 volts d.c. 

Output: tip to,200 volts d.c. 

What's the gimmick? 

A uniquelrnulivibrator 

which functions as ... 

A TRANSFOR ER FOR C. 
By BEN RICHARDS 

NE of the drawbacks of vibrator -type 
power supplies stems from the fact 

that they usually have fixed input and 
output voltages, which may or may not 
be satisfactory in emergency applica- 
tions. Not so with such gadgets as the 
d.c.-to-d.c. inverter discussed here, how- 
ever-it's no trouble at all for this little 
unit to deliver 135 volts of B-1- from a 
6 -volt auto battery charger (for power- 
ing your CB rig, say) , or 671/2 volts of 
B + from a couple of flashlight batteries 
(for a portable radio) . 

Impossible as it may sound, this device 
actually "transforms" d.c. voltages. 
How? By changing the incoming d.c. to 
a.c., stepping it up in a transformer, and 
rectifying the output. 

The circuit uses two transistors in con- 

junction with a sharply saturating trans- 
former. When power is applied, one 
transistor will always conduct a little 
more heavily than the other. Due to 
feedback within transformer T1, the first 
transistor tends to turn full "on" and 
the other transistor to turn full "off." 
This condition prevails until the trans- 
former core saturates. 

When the core saturates, the feedback 
voltage drops, and the field in the trans- 
former core starts to collapse, causing 
the feedback voltage to change polarity 
and thus reverse the "on -off" condition 
of the transistors. This basic action 
keeps repeating. The a.c. generated in 
the collector winding is stepped up by 
transformer Ti, then rectified in the full - 
wave bridge circuit (D1, D2, D3, D4) ; 
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Fig. 1. Schematic diagram of inverter. See 
next page for circuit of optional hash filter. 

PARTS LIST 

C1 -0.25-µf., 200 -volt paper capacitor 
450-w.v.d.c. electrolytic capacitor 

DI, D2, D3, D4 -200 -ma., 400-PIV silicon di- 
ode (International Rectifier Type 2E4 or equiv- 
alent) 

Ql. Q2 -2V301 transistor (RCA) 
R1 -27 -ohm, 5%, Vs -watt resistor 
R2 -360 -ohm, 5%, '/-watt resistor 
R3-100.000-ohnn, 1 -watt resistor 
T1-Toroidal transformer (Milwaukee Electro - 

magnetics Type I'C005, available from Mil- 
waukee Electromagnetics, P.O. Box 4476, 
Milwaukee, (Vis., for $4.95, postpaid) 

illisc.-Terminal strips, wire, hardware, chassis, 
etc. 

Parts for Hash Filter 
C3, C4-100-4., 15-w.v.d.c. electrolytic capaci- 

tor 
400 -volt paper capacitor 

L1-50 turns of #16 enameled wire, dose -wound 
in Iwo layers on. 44"-O.D. insulated form 

L2 -2.5-µh., 125 -ma. r.f. choke 
Misc.-Shielded box, hardware, etc. 

capacitor C2 provides filtering, and re- 
sistor R3 acts as a bleeder. 

Construction. The wiring is extremely 
simple and not at all critical in the "sure- 
fire" circuit shown in Fig. 1. Although 
Fig. 2 shows most of the connections for 
a "breadboard" construction, the type 
of mounting is pretty much up to you. 
For example, Fig. 3 pictures the circuit 
"packaged" into a unit approximately 
3" x 3" x 1", with all components except 
the transistors "potted" in an epoxy 
resin. 

TI 
(SEE TEXT) 

BRN GRY 

Fig. 2. A breadboarded version 
of the inverter is easiest to con- 
struct-the unit in this photo, 
measuring 4%" x 57/e", took 
only a few minutes to wire up. 

Regardless of how you assemble the 
inverter, be sure to mount the two tran- 
sistors on separate aluminum or copper 
heat sinks at least 3 or 4 square inches 
in area. Since the cases of the transis- 
tors are connected to the collectors, mica 
insulators must be placed under the tran- 
sistors if a metal chassis is used. 

When wiring, pay particular attention 
to the polarity of the diodes and elec- 
trolytics as well. as the color coding on 
transformer Ti. Leads can be soldered 
directly to the pins of the transistors, 
but be sure to use a heat sink during 
soldering; gripping the pins with a pair 
of long -nose pliers close to the transis- 
tor body should do the trick. 

Hash Filter. If the inverter is to be 
used in communications circuits, the hash 
filter shown in Fig. 4 should be added. 

I ; 
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In this case, both the inverter and the 
filter can be built in a metal box. The 
leads to the battery should be kept as 
short as is practical and should be placed 
well away from antennas and other 
"inputs." 

If desired, the negative input lead can 
be grounded to the chassis; components 
C3, C4, and LZ can then be placed in the 
positive lead. Naturally, the polarity of 
both of the capacitors will have to be 
reversed. 

Fig. 3. For a more profession. 
al appearance, the inverter can 
be housed in a wooden or met- 
al box and suitably "potted." 

I- 

+: 

h;l 

*J 

Components L2 and C5 should be 
placed in the negative output lead and 
the positive output lead grounded to the 
chassis if a negative output voltage is 
desired. For a less stringent application, 
but one still requiring some hash filter- 
ing, C4, L2, and C5 can be omitted. 

Testing and Use. Apply 3 volts to the 
input terminals, being careful to observe 
polarity (improper polarity can damage 
the transistors). If the output voltage 

(Continued on page 96) 
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Fig. 4. This circuit shows an 
optional hash filter which 
may be required with r.f. cir- 
cuits. See text for details. L 

100pf. 
15V 
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SLIM 

LINE 
SPEAKER Kl 
THE YOUNG LADY above has found a 

way to have stereo and make use of a fire- 
place mantle only 6" wide at the same time 
-her "hubby" just finished assembling a 
pair of KS -1 "Slim -Line" speaker kits. Sell- 
ing for $59.50, the KS -1 kit is a member of 
the new StrataKit line introduced by Fisher 
Radio Corporation (21-52 44th Drive, Long 
Island City, N. Y.) 

Capable of producing a smooth, well-bal- 
anced sound extending from about 45 
through 18,000 cycles, two KS -1 speaker 
kits can be put together in under two hours. 
Although they are sealed enclosures, the 
KS -1's make up a relatively high efficiency 
speaker system, requiring very little ampli- 
fier power output. 

If the wife decides she doesn't like the 
speakers on the mantle, she can obtain spe- 
cial legs for the system from Fisher at $2.50 
a set. -o- 

---. -^-e 

.! 
N Yy S ; 

4 Cardboard tube in center is not a bass 
reflex port, but a means of rigidly 
separating the front and backboards. 

n_,. = 

1 Each KS -1 "Slim -Line" kit contains 3 
speakers and a prewireci crossover net 
work. The woofer arrives premounted. 

2 Templates position holes for mounting 
tweeter and mid -range speaker. Housing 
prevents woofer/mid-range interference. 

4 

' 
f á- 2. 

a qsºitt 
. 

3 Preassembled wood frame is stained or 
painted before mounting front baffle 
with speakers and grille cloth attached. 
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