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JOIN THE THOUSANDS

WHO TRAINED FOR NEW
CAREERS WITH NRI

Thousands of NRI graduates throughout the U.S. and
Canada are proof that it’s practical to train at home. NRI
graduates have found success in many kinds of Electronic
work: inspectors, maintenance men, research and develop-
ment, testers, broadcast operators in the fields of commu-
nications, Radio-TV servicing, or in essential military and
government posts. Catalog tells more of what NRI gradu-
ates do and earn. Mail postage-free card.

“I want to thank NRI for making it all
ible,” says Robert L. L'Heureux of Need-
am, Mass., who wu%ht our job consultant's
advice in making applications and is now an
Assistant Ficld Engineer in the DATAmatic
Div. of Minneapolis-Honeywell, working on
data processing systems.

N

*“Everything I now have is due to my success

through NRI1 lruining," writes Wallace G.
Baptist, who has developed a Iarge and prof-
itable wholesale Radio Electronics busincss 4
in Jacksonville, Ill. His business now requires
14 employees.
A
“If I had failed to enroll with NRI, I may
never have gotten anywhere.” That's how Van
W. Workman, Wauchula, Fla., explains his
{ success in broadcasting. Now an engineer/
announcer for WAUC, he was with WBOB
when only 19. I think this is proof for any
ounﬁ man that his future can be secure if
Ke will give a few minutes a day to prepare

for it."
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*“I can recommend the NRI course to
anyone who has a desire to get ahcad,” states
Gerald L. Roberts, whose Communications
training helped him become an  Electronics
‘Technician at the Coordinated Science Labora-
tory U. of Illinvis, working on naval rescarch
Erojects. He also holds a First Class FCC
icense with Radar Endorsement.
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NRI TRAINING
Washington 16, D.C.

Please send 64-page catalog on how to train
at home for new careers in Electronics. 1
am interested in course checked below (No
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[J Radio-Television Servicing O Marine Communications
[ Aviation Communications

[0 Math for Electronics

O Complete Communications
O FCC License
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Where You Train Is
As Important As Your
Decision To Train

Electronics is a growing and
expanding industry. That’s
why so many ambitious men
are deciding to train for ca-
reers in this exciting field.
They recognize the opportu-
nities to advance and pros-
per. But, where a man trains
and how the school of his
choice teaches Electronics
. . . how it encourages him to reach his goals and realize his
ambitions . . . is most important to his success.

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

knowledge and experience to help you grow. ~'°°'~
SPECIAL TRAINING *toug u

EQUIPMENT INCLUDED

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

Projects you build, experi-
ments you perform, make
NRI lessons come to life. Complex subjects become interest-
ing, easy to grasp. Your first projects are measuring voltage
and current in circuits you build yourself. You use a Vacuum
Tube Voltmeter which you construct. Later on, you progress
into more involved experiments. If you like working with your
hands, you’ll enjoy learning Electronics with NRI.
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Best of all, NRI provides training right in your own home and
in your spare time. No time wasted getting to school. You fit
study hours to your own schedule. You go as fast or as slow
as you like. Check the training of most interest to you; cut out
and mail the postage-free card now. Read about Electronics
opportunities, NRI courses, the NRI trial plan, convenient
terms.

America’s Oldest and Largest Radio-TV
Electronics Home-Study School
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CAREER You Want

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic
equipment used today in business, industry, defense.

. t
Covers Electronic controls and measurement, compu-

ters, servos, telemetry, multiplexing, many other sub-
jects.

RADIO-TELEVISION SERVICING

Learn to service AM-FM Radios, black and white and
color TV sets, Stereo Hi-Fi, PA systems, etc. A profit-
able, interesting field for part-time or full-time business
of your own.

COMPLETE COMMUNICATIONS

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

FCC LICENSE

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

MOBILE COMMUNICATIONS

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

MARINE COMMUNICATIONS

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

AVIATION COMMUNICATIONS

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

MATH FOR ELECTRONICS

From basic arithmetic review to graphs and electronic
formulas in one complete “short course” package of
five carefully prepared texts. Quick, complete and low
n cost.

‘ MAIL POSTAGE-FREE CARD NOW
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CHOOSY!
Thoned a Hammarbund CE wnit

JUST RIGHT
FOR YOU

Fifty years of communications experience backs
From the rugged, hard working
commercial/industrial CB-Six to the CB enthu-
siast's favorite transceiver—the versatile CB-23.
Add to this the HQ-105 TRS, designed for the
CBer with a Ham ticket and/or short wave lis-
tening in mind and you can choose the Quality
Hammarlund unit best suited for your needs.

your choice.

HQ-105 TRS

With one unit you get both Ham ang
CB coverage—and can listen to short
wave stations all over the world.
This is a quality communications re-
ceiver with a built-In 5 watt trans-
mitter—which can easily be retuned
for 10 meter use when you get your

Ham ticket. $22450

s

Please send technical literature on following checked CB units

HQ-105 TRS EEME

CB-23
(J CB-Six

ADDRESS

Just add an antenna and you're ready
to GO! 23 channel Transmit and
Receive—crystal controlled. One price
buys all—crystals, squelch, noise
limiter, S-Meter, plus cables for 12v.
OC mobile and 117v. AC base sta-

tion operation. $24950

CITY & STATE

Heavy duty six-channel unit built for
rugged commercial /industrial use.
=+ 3KC vernier tuning control peaks
in off-channel signals for maximum
reception. Built-in power supply fur-
nishes 12v. DC mobile or 117v. AC

for base station use. $] 7950

Includes two crystals

HAMm MARLUND Manufacturing Company

A Giannini Scientific Company - 53 West 23rd Street, New York 10, N. Y
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Electronics
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¥ FAST-GROWING

Thousands of companies in the United States and Canada who have
employed DeVry Tech men prove two most important facts: (1) Electronics
is one of the biggest, fastest growing opportunity fields of our time;
and (2) DeVry Tech gradvates are “"WANTED” MEN.

Whether DeVry Tech prepares you in spare time at home or in its modern
Chicago or Toronto Laboratories, your training is designed to get you
ready to meet the exacting standards of industry. You get practical
training that not only helps 1o fit you for a job or a service shop of your
own—but also gives you a foundation for a career that can be profit-
able the rest of your life.

You work over 300 learn-by-doing experiments at home, using DeVry
Tech’s exclusive Electro-Lab method. You build and KEEP valvable equip-
ment. With another DeVry Tech exclusive, you have the benefit of
training movies that you can show over and over until basic points are
crystal clear. Special texts guide you every step of the way as well,

HOW DeVRY TECH CAN “BLUEPRINT YOUR CAREER!
DeVry's faculty not only know how to teach Electronics, but they alsa understand men. They
most likely know the type of problems you face. From this staff ycu get help, advice and
understanding. It is this “human’* side of DeVry's program that has caused many of our
graduates to say: “DeVry Tech not only trains you for a job, they actually help you blueprint
a profitable future!™

NO ADVANCED EDUCATION NEEDED!

Why don’t you write for FREE FACTS today? Learn how you TOO can be a member of
the great fraternity of DeVry Tech graduates across the continent . . . men who were
properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW!

DeVry Tech's effective Employment Service is available to all gradvates & .
without additional cost. PACE TRAVEL

f
2 FREE BOOKLETS |~
Send Coupon TODAY! 'Eamings DeVRY TECHNICAL INSTITUTE

“One of North Americo's Foremost Electronics Training Centers’” | s .Belmont Ave., Chicago 41, 1lL, Dept. PE-8-T
Pleose give me your 2 FREE BOOKLETS, “’Packet Guide to Reol Eorn-
f ’ i Accredited Member of |
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“I READ
YOU

LOUD AND
CLEAR”

Concord TG-093 (100 MW)
Two-Way Radio Transceiver

B Exclusive built-in loading coil
antenna allows 20% greater range
B Base station operation

available with special AC-2 adaptor
m Crystal controlled transmit

and receive (27.065 MC)

® Crystal change

without realignment

B Superhet receiving circuit

® Die cast metal case

B 9 transistors, 2 diodes

No License Required

ANTENNA TELESCOPES TO OVER FOUR FEET

1
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[s this where
your job in electronics
is taking you?

That's up to you. Everyone knows edu-
cation is what pays off in electronics.
Keep learning and your job is a starting
point—stop and it's the end of the road.
Sure, going to school may be impos-
sible. But you can continue your educa-
tion and put yourself in line for a better
job through a CREI Home Study Pro-
gram in Electronic Engineering Tech-
nology. You're eligible if you work in
electronics and have a high school
education. If your knowledge of funda-
mentals is rusty, CRE)’s refresher course

Al JC

RET
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will take care of that problem. Our free
book gives all the facts—mail coupon or
write: CREI, Dept. 12083, 3224 Sixteenth
St.,, N.W., Washington 10, D.C.

SEND FOR FREE BOOK

S N D G D G e S e

The Capitol Radio Ergineering Institute.
Dept. 1208A, 3224 Sixteenth St.,N.W.
Washington 10, D.C.

; Please send me FREE book de-
scribing CREl Programs in Elec-
ronics and Nuclear Engineering
Technology. | " employed in

m electronics asd have a high school

= education.

Name._ —_— _ e
Address___
City
Employed by __

__Zcne——State

Type of Present Work_ =1 —

Check: [] Home Study [J Residence Schoo! [J G.I. Bili
PE-11




carries a whisper
.+ . yet cuts out
background noise

the exciting new
Hot Head

The new Hot Head is the highest output ceramic micro-
phone available. Transmits voice sharply and clearly in
the noisiest areas where other microphones fail, Aver-
age level: —48 DB, twice the output of conventional
ceramic mikes. Response: 300-4000 cps. Polar Pattern,
differential to 600 cps; cardioid, 600-4000 cps. Covers a
host of applications; CB, Ham, Radio, Marine and Com-
mercial. Heavy duty, DBDT push-to-talk switch can be
re-wired for special applications. Has Cycolac, hi-impact,
take-apart case, With nickel-plated brass hardware, 3-
conductor neoprene coil cord and spring hang-up clip.
Model C47D Hot Head List Price $14.00

EUPHONICS C47
MICROPHONE

A new general-purpose ceramic
mike, same as the C47D except
for noise-cancelling feature.
Polar Pattern, essentially non-
directional. Provides high leve!
response curve for maximum
intelligibility in all voice com-
munication.

Model C47 List Price
Hot Head $12.50
At ::,‘,:'“" See your distributcr

for complete details or write

uphonics corroraTion
Dept. PE-8,
GUAYNABO, PUERTO RICO, U.SA.
© 1963, EUPHONICS CORP,

FCC
Report

By ROBERTE. TALL

Washington Correspond

‘ 7ITH nineteen volumes of comments on
the Federal Communications Commis-
sion’s proposed Citizens Band rule changes
undergoing analysis by the agency's staff,
there is little likelihood that the Commission
will take further action on these changes
until after its customary August recess.
Licensing of CB equipment, which fell off
sharply when the Commission first released
its proposals for drastic curbs and substan-
tial rearrangement of the regulations for the
service, soared to record figures again during
the spring, and by the beginning of summer
was rolling along as if CB'ers had never
heard of the FCC's proposed cutbacks.

More than a few CB'ers, however, became
aware that the Commission was not whis-
tling in the dark, as the late spring and
summer saw dozens of them get hit with the
new “small forfeiture” authority of the
agency. This permits the FCC to issue a
“notice of apparent liability” to radio
licensees for repeated or willful violations of
its rules, and then cosiect fines ranging from
$100 to $500 from the licensees.

Efforts To Band Users Together. Keeping
pace with the increased tempo of FCC action
were several major efforts around the coun-
try to mount stepped-up campaigns to get
the Congress, the Commission, the nonbroad-
cast radio users as a whole, and the public
generally, to wake up to the fact that mobile
radio, including CB, needs more sympathetic
treatment at the hands of the government
than it has received in the past. FCC Com-
missioner Robert E. Lee, for one, took the
bit in his teeth at a mid-June meeting of a
radio user association by stating that
“Everyone concerned is interested in some
action that will spread the use of nonbroad-
cast radio to as many people and legitimate
pursuits in our country as possible.” He
called for a meeting of all user organization
representatives to sit down together and
talk over the situation.

“Radio is a tool of industry as much as the
shovel, the die and the crane,” Mr. Lee de-
clared, and the government must “give
prompt attention’ to its needs. According to
the Commissioner, the main problem seems
to be that under present conditions “we are
party-lining the mobile radio users to the

Alwoys soy you sow it in—POPULAR ELECTRONICS




Pick the course for your career...

G
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Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a Ist
Class FCC License.

First Class FCC License

If you want 2 st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment,

e G A

Electronic Communications

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact” program . . .
Carrier Telephony too, if
you so desire.

Here’s an excellent stu-
dio engineering program |
which will get you a 1st %
Class FCC License and .
teach you all about Pro-
gram Transmission and
Broadcast Transmitters.

a

|
b
!
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Get A Commercial FCC License
... Or Your Money Back!

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

Cleveland Institute home study is far and away the
i;‘uickest, most economical way to prepare for the FCC

icense examination. And that’s why we can make this
exclusive statement:

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

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

Cleveland Institute
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1776 E. 17th Street, Dept. PE-7
Cleveland 14, Ohio
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Accredited Member
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coupon below and mail it to us today. We’ll send you . ..
without obligation . . . complete details on our effective
Cleveland Institute home study. Act NOW . . . and
insure your future in electronies.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept, PE-7 -

Cleveland 14, Obio H
Please send FREE Career Tnformas | 0" 10 Succeed
in Electronics
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FCC Report

(Continued from page 6)

extent that the radio systems are becoming
nearly valueless in some services in some
areas, and our growth indicators tell us that
the situation is quickly worsening.

Commissioner Lee proposed that a gov-
ernment-industry advisory committee be
formed for nonbroadcast radio, with func-
tions similar to those of one the FCC spon-
sored to spur the development of UHF
television, and he called for the assistance
of all radio user organizations in its es-
tablishment. He suggested that a meeting
be held in early fall, following preparatory
work, and urged all radio organizations rep-
resented at the meeting ““to be prepared to
state the areas of possible scrutiny’” which
could lead to meaningful improvements for
nonbroadcast radio.

‘I would not expect that all of the prob-
lems of the land mobile radio field can be
taken care of by the joint government-
industry committee before it is dissolved,"”
he noted. ‘‘However, I can certainly see—if
the results of the committee's work are as
worthwhile as I expect them to be—that the
user groups would have become accustomed

to working together more closely than has
been the case in the past and would want to
continue some form of central committee
among themselves.”

Henry Succeeds Minow. The nonbroadcast
radio field as a whole took heart from Presi-
dent Kennedy's naming of Commissioner E.
William Henry as chairman of the FCC
following the resignation of Newton N.
Minow. While Mr. Minow’'s two years at the
helm of the Commission endeared him to the
general public, even though his strong
policies disturbed the broadcast station and
network ranks at times, he had shown little
interest in the land mobile communications
field. Commissioner Henry, on the other
hand, during the relatively few months he
has been a member of the FCC, has stated
several times that he considers the mobile
radio field “‘one of the most important’” areas
faced by the Commission, and has pledged
himself to work for improvements in it.

“Filing Fee' Situation At A Boil. No sooner
had the FCC announced its “final” plan to
charge people for filing applications for
radio licenses, among other things, than
work began among the various radio organi-
zations-—including those in the citizens and
amateur radio fields—to have the plan
scuttled either by Congress or by the courts.

They compare all CB radios to the new VOCALINE

TRANSISTOR

MORE FEATURES—MORE RELIABILITY—MORE RANGE—MORE RUGGED—MORE OF EVERYTHING YOU WANT IN A CB TRANSCEIVER!

® 6 channels—~6th crystal position on front panel.

@ Receiver fixed/tune switch.

@ Exclusive receiver fine tuning.

® Single squelch and sensitivity control

@ Relative field strength, RF power and
frequency spotting panel meter.

® 23 channel tuning.

write for complete details
VOCALINE COMPANY
OF AMERICA, INC.

80 Coulter St.,
0ld Saybrook, Conn,

@ 3-stage AGC completely eliminates blasting 1
and fading. 1l
® Transistorized power supply—Iiow power drain. t
& Transistorized double converslon superheterodyne
receiver with no adjacent channel interference. '
@ Transmitter provides 3 full watts output with
100% modulation. [}
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A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH
N.T.S. ALL:PHASE HOME TRAINING IN ELECTRONICS

You can Install and maintain elec-
tronic circuitry in missiles and rockets

..specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION.RADIO

Yet N.T.S. Training costs no more
than other courses far less complete

nications ...

for industry and defense.

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to all
phases of the Electronics industry.

As a result, the N.T.S.-Trained Technician can move ahead faster, in
any direction — from TV-Servicing to Radio Communications 1o Space-
Missile Electronics and Automation for industry and defense. You can
go wherever pay is highest and opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that is
basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today’s television sets and
high fidelity equipment. N.T.S. shows you how to service and repair
electronic circuitry for all electronic applications.

YOU WORK ON MANY PRACTICAL JOB PROJECTS.
You build a short-wave, long-wave superhet receiver, plus a large-
screen television set from the ground up. N.T.S. training kits contain
all the parts you need, at no extra cost. (See box at right.) You also re-
ceive a professional Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to all phases of Elec-
tronics. Industry demands it. Only N.T.S. provides it...in ONE Master
Course at ONE low tuition.

#an
RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV.Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon,

. NATIONAL G5 SCHOOLS 3

WORLO-WIOE TRAINING SINCE 1905 m e
4000 So. Figueroa St.. Los Angeles 37, Calit

Hai "'".I j g..-'. l
P e B e et

You can succeed in TV.Radio Commu-
prepare for F.C.C.
License, service advanced satellites

You can service and repair the elec-
tronic "'brzins' of industry —com-
puters, data processing, and other
automation equipment.

You can become a highly-paid TV.
Radio Technician, an electronics field
engineer, or succeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means lower
costs for us, lowar tuition for you

START NOW. A whole new world of opportunity awaits the man with
Electronic Home Training from National Technical Schools —a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP

¢ &

MAIL COUPON NOW FOR FREE
B o B BOOK AND ACTUAL LESSON!

NO OBLIGATION.
NO SALESMAN WiLL CALL.

NATIONAL &= SCHOOLS 0

WORLD-WIDE TRAINING SINCE 19505

ACTUAL LESSON

1 National Technical Schools, Dept. R2G-83 I
4000 S. Figueroa St., Los Angeles 37, Calif. ”

Please Rush FREE Electronics-TV-Radio "*Opportunity'’

J Book and Actual Lesson. No Salesman Will Call, ]
’ Mame ... . o o o Age i
' Address, "
' City___ __Zone______State____

[JCheck if interested ONLY in Resident Trammg at L A

ngh school home study courses also pffered. Check for fres catalog.| D
------- ok GNE O TN OGN WD TR .



FCC Report

¥
s 0 NY CB - 901 (Continued from page 8)
| Each CB application filed with the Com-
'th SEPARATE mission after Jan. 1, 1964, under the FCC's
W| announced plan, would have to be accom-

panied by a payment of $8.00; amateur ap-

plications would cost $4.00; and applications
in other radio services administered by the

Commission would range from $10.00 to

$100.00—the latter for new TV broadcast

stations. These figures would cover initial

an snw licenses only, with modifications in some
T

cases costing less. The fees would be
charged by the Commission at the time the
I applications were filed, whether the applica-
tions were eventually granted or not.

At this writing, formal petitions to the
FCC for reconsideration of its action in
adopting the “filing fee" plan were expected,
followed by appeal to the courts if the
agency refused to take such a step. Simul-
taneous efforts to have the appropriate
Congressional committees look into the
matter were also under way, and appeared
to be the best possibility for stopping the
Commission’s program. About ten years ago
the Senate Commerce Committee stopped a
similar plan of the FCC when it adopted a
resolution asking the Commission to hold up
on the matter. 30—

BN e s

_ THIS
INSURES BETTER RECEPTION MONTH'’S
CLEANER TRANSMISSION '

; . e

SONY quality, plus thoughtful design, are the 57 COVER
keys to making the SONY CB-901 transceiver the ¢
finest on the market. With 9 transistors and press-
to-tatk keying, the 1-Ib. unit uses a separate mi-
crophone and speaker to assure noticeably cleaner
transmission. Crysta! controlted and powered by
8 penlight batteries, the CB-901 has a range of
up to 6 miles depending on terrain. In gray only,
with batteries, earphone and carrying case.
$149.95 per pair.

SOINY

RESEARCH MAKES THE DIFFERENCE

e

When it came time to photograph the
August cover, we sent a few repre-
sentative CB sets to the photography
studio. Reading from the top, they
are: (A) EICO 100-milliwatt Model
740; (B) Hallicrafters transistorized
mobile Model CB-5; (C) Utica Model
T&C I1; (D) Pearce-Simpson “Compan-
ion’’; (E) Sonar Model G; (F) Metro-
tek ‘’Metrostar’’; and (G) Regency
’Range Gain.”’ Details on all of these
sets, plus scores of others, start on
page 66 of this issue.

Also scc a demonstration of world famous SONY
Micro-TV and all transistorized radios.

SONY CORPORATION OF AMERICA
580 Fifth Avenue, New York 36, N.Y.

VLB TTIIOSA030 E380001 1 VONRRIIUIETERY S000E JOQIEANEEIEE LI EIOORUR EOOB gassesos

T R R AR T Tty
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LET’S CONSIDER YOUR FUTURE IN ELECTRONICS

TAGES OF RESIDENT TRAINING IN
ELECTRONICS THE BEST AND FAST-
EST WAY TO AN INTERESTING AND
PROFITABLE CAREER IN THIS FIELD

If you are within commuting distance of
any of the areas below you can remain
fully employed while training, as R.E.T.S.
has developed a specialized training
program in BASIC ELECTRONICS—
TV SERVICING—INDUSTRIAL ELEC-
TRONICS (AUTOMATION) where you
attend practical lab classes only one eve-
ning or morning each week in addition to
stndy of theory at home.

COMPLETE TRAINING
IN ALL PHASES OF ELECTRONICS

ELECTRONIC SCHOOLS

R.ET.S.
BRINGS THEIR
ELECTRONIC
TRAINING
LABORATORIES

LOCATION OF R.E.T.S. RESIDENT TRAINING
LABORATORIES

CALIFORNIA: MARYLAND: OHI0:

433-20th Street, 107 Market Place, '-’“&nfl':;;:'fe Avenue,
Oakiand D oze 804 West Broad Strect,

FLORIDA: MASSACHUSETTS: Columbu.

5

136 N. St. Clair Street,
Dayton

622 Summit Stscet,
Taledo

PENNSYLVANIA:

214 South 69th St.,
Upper Darby

215 N. E. 15th Street, 1088 Boylston Strect,
Miatni Boston

ILLINOIS:

Citizen's Buitding,
225 Maln St., Peorla

MICHIGAN:

1625 East Grand
Boulevard, Detrolt
900 N. Saglnaw

- 3 TR {Philadelphiaj
INDIANA: Street, Fiint
5719 Calumet Avens i fohiat Saect: CANADA:
* Hammond o GEandpRiplds 8607 St. Laurent
Boulevard,

ammon:

150 South Senate Strect,
Indianapolis

734 South Michigan
Street. South Bend

NEW JERSEY:

255 Passalc Avenuc,
Kcamy

Montreal, Quibee
807 Bathurst Street,
Toronto, Ontario

For complete information and our booklet '"NEW
FUTURES IN ELECTRONICS" write—visit—or phone
the R.E.T.S. laboratory nearest you or mail coupon
below to International Headquartiers, 1625 East Grand
Boulevard, Detroit 11, Michigan.

R.E.T.S ELECTRONIC SCHOOLS
1625 East Grand Boulevard
Detroit 11, Michigan

NAME..
ADDRESS.
CITY..

August, 1963




Letter
Tray

Address correspondence for this department to:

Letters Editor, POPULAR_ ELECTRONICS
One Park Avenue, New York 16, N. Y

BCB DX'ers Speak Up

B 1 enjoyed reading your article on “DX’ing the
Broadcast Band” (February, 1962, page 69). I
have been monitoring broadcast stations since the
fall of 1961, and have logged 322 stations with
QSL’s from KFI, Los Angeles, and KOA, Denver.
My biggest accomplishment is bagging every clear-
channel station in the U.S. (32 states and also
Canada, Cuba, Mexico, and the controversial
Radio Americas). 1 would like to hear from fellow
BCB DX’ers in the New Jersey area and in neigh-
boring states.

RusserL EpMUNDS

Little Silver, N. J.

B Of all the radio bands, I find the BCB the most

interesting, and have logged 117 stations in North
America and the Caribbean with my Hallicrafters

TOTALLY NEW

GREATLY IMPROVES CB

Wew maRK Monowhip

SLEEVE MONOPOLE MOBILE CB ANTENNAS

Lower angle of radiation gives stronger
signals and greater range.

Excitation (feed point) occurs at mid-point
of radiator—effectively removed fromregion
of ground plane for greater efficiency.

-

Pat. Applied For

Exceptionally wide bandwidth with low
VSWR. 50 ohm match.

Permits rear bumper mounting, as well as
side cowl or fender mounting, with out-
standing efficiency.

———

S-120 receiver. The Medium-Wave report ia the
March, 1963, issue was very helpful (“Short-Wave
Report,” page 110). How about a regular cclumn
of information submitted by BCB DX'ers as to
what time local stations and clear channel stations
sign off, and what stations are audible when they
do? When questions such as the location of Radio
Americas come up, I am sure there would be many
BCB DX'’ers eager to report their findings.
LeoNArRD GOLDBERG
Brooklyn, N. Y.

Thank you for the letters. A column for broadcast
band listeners may be considered if a substantial
number of readers are interested.

Plaudits for Projects

8 1 think P.E. gives a very complete and detailed
description of each of its featured projects, and

I'm sure that anything that goes into print is
carefully examined. Everyone is human, and a
few errors are bound to show up once in a while,

CONCEPT

COMMUNICATIONS

b

\\4_ why wasle signal here

when you really

s Model SM-27 want it here
S RANGE 3
S IMPROVEMENT Mode! SM-27.
N h 27 Mc. 6 ft. long.
m e
B&K MANUFACTURING CO. Seeyou,B&K/MARK
DIVISION OF DYNASCAN CORPORATION Distributor or Send
1801 W. BELLE PLAINE AVE. « CHICAGO 13, ILL. for Bullelin SM-043P
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RCA introduces
a new easy way
tolearn
electronics at home

Learn faster, remember more with this revolutionary new
“learning method’’. And RCA Institutes, Inc. is first to bring it to you!

Forget all your old ideas about learning! The newest
method, RCA “Autotext”, uses the latest scientific devel-
opment in the field of home training! RCA “Autotext” is
a system of programmed instruction, accurately planned
so that as you read a series of statements, questions,
and answers, you learn almost without realizing it! It's
fun to learn this new RCA way!

We'll prove it to you! .... RCA Institutes now offers you a
complete Home Training Course using RCA ‘“Autotext”
called “Introduction to Electronics.” In addition, you get
a complete set of experiment lessons, service practice
lessons, and all the kits you need. You learn electronics
theory faster with less effort.

FREE OFFER!

We'll send you complete information on the amazing
new RCA ‘“‘Autotext’”, along with a FREE SAMPLE of a
Home Training lesson to prove to you how easy it is
to learn this new way. Check “Autotext”, and infor-
mation will be rushed to you.

RCA INSTITUTES, INC., oept. pes3

A Service cf Radio Corporation of America
350 West 4th St., New York 14, N. Y,
Pacific Electric 8ldg:, 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name
in Electronics

®

August, 1963

WIOE CHOICE OF HOME TRAININC COURSES: In addition to
Introduction to Electronics, RCA institutes offers this com-
plete selection of Home Training Courses:

o Electronics Fundamentals* e Communications Electronics

o TV Servicing ¢ FCC License Preparation

e Color TV * Mobile Communications

 Transistors ¢ Automation Electronics

o Electronic Drafting e Computer Programming
*Also availeble in Spanish

All RCA Irstitutes Home Training Courses are complete
step by step easy-to-understand units. You get prime
quality equipment in the kits furnished to you to keep
and use on the job. In acdition, RCA’s liberal tuition plan
affords you the most economical possible method of home
study training. You pay for lessons only as you order them,
If you should wish to interrupt your training for any
reason, you do not owe one ceit. Licensed by *he N.Y,
State Department of Education, Approved for Veterans.

CLASSROOM TRAINING AVAILABLE IN NEW YORK CITY, LOS
ANGELES. AND CHERRY HILL (NEAR CAMDEN) NEW JERSEY.
For information on Classrocm Training see our ad on page 107

I RCA Institutes, Inc. Dept. PE-83
350 West 4th St., New Yor« 14, N. Y,
Pacific Electr.c Bldg., 610 S. Main St., Los Angeles, Calif.
| Please rush me FREE illustrated book with information checked
| below. No obligation. No salesman w Il call,

“‘Autotext’’ Home Training

! Classroom Training (choice of city)

I Name _ - Age

I Address._ - S _— S
City_ N . Zcne State

CANADIANS:; Take advantage of these same RCA Institutes Courses I
| at no additional cost. No postage, no customs, no delay. Fill out |

this coupon and send in envelope ‘'o: RCA Victor Ltc., 5581]
I Royal Mount Ave., Montreal 9. Quebes. 4
13



Letter Tray

(Continued from page 12)

but all of the P.E. projects I have built have
worked well.

Ranpy Ajax, WV6ZSN

La Mirada, Calif.

Thanks, Rundy. We'll continue to try to do the
kind of job vou and other P.E. readers expect.

Eliminating "'Blinker Minder" Hash

B Some readers have experienced difficulty with
generator hash noise after construction and instal-
lation of “The Blinker Minder” (March, 1963,
page 61). Some autos with worn commutators will
cause a harsh. raspy note in the speaker when the

e I AWAM————=OLEF T

100N 12V
100p1. 1ew
15V I
— 100N
= 172w
A ORIGHT
2 i +12V
I:gel‘“ NEGATIVE
’ GROUND
. — VERSION
Kerchunk!
- GROUND
new sound of safety version
oon
172W
Kerchunk is the sound made by the heavy duty magnet T '-“3’”
on the back of a Sonotone CB Ceramike as it mounts firmly, 1 o
L WAAMA———OLEF T
securely to your car’s dashboard. I | oon -12v
Kerchunk says: M to base completed easily, safely.” ew
Kerchunk means no more groping when you return your 100pf. 1+ +]100,¢.
mike to its dashboard mounting bracket—no need to take X 15V

your eyes off the road.
Responsible for this boon to those who rely on CB or mobile
communication, from car or truck, is an important Sonotone
development called "“Magnet Mount,” A heavy duty magnet
on the back of Sonotone Ceramike mobile communications
Models “*CM-30M" and “CM-31M" lets you place the mike
almost anywhere on or around the daskboard. Further,
Magnet Mount eliminates the need to drill holes for dash-
board mounting brackets,

Sonotone Ceramikes have far more to recommend them
than just this amazing mounting device. The quality-en-
gineered mobile communications models, “CM-30M" and
**CM-31M" provide loud and clear reception. Inherently
immune to extremes of temperature and humidity, they will
operate even if immersed in water. Neoprene encased trans-
ducers render them shock and impact-proof.

CERAMIKE *‘CM-30M” — Intelligibility unsurpassed. High
sensitivity from —49 db from 60 to 7000 cps. Lightweight,
shatterproof plastic case. Convenient ‘“Push-to-Talk” but-
ton. Spring-spiraled, 4-conductor shielded cable—list $16.50
With dashboard mounting bracket instead of Magnet
Mount. Model "'CM-80"—list $14.00
CERAMIKE ‘‘CM-3I1M" — Budget-priced com-
munications model in shatterproof plastic
case features excellent intelligibility in 60

engine is running. A remedy is to add two RC fil-

ters to the device to filter out such “hash” as
shown in the diagram.

Freperick J. HaiNEs

Syracuse, N. Y.

The Case of the Mystery Project?

B What project do the three sentences behind the

“Letter Tray” title refer to? One reads as follows:
... we changed L2 to 7 or 8 turns of #22..."

Joun Rem

Winchester, Mass.

The sentences, as far as we can determine, John,
are nonsense, and were composed especially for
the “Letter Tray” logo. You will note that this
month’s column sports a new head.

to 7000 cps at —49 db sensitivity. 2-con-
ductor coil cable, no switch, list $16.00.
With dashboard mounting bracket instead
of “Magnet Mount.” “CM-81"—list $13.50

SEE SONOTONE CB CERAMIKES

FEATURING MAGNET MOUNT

Operation "Assist'’ Gets Results

B Thank you for helping me locate a copy of the
schematic and operating instructions for my Silver
Vomax vacuum-tube voltmeter through the “Op-
eration ‘Assist’” column. The response was most
gratifying—I had replies from POP'tronics readers
from British Columbia to Florida.
PauL E. KLEIN
River Edge, N. J.

Sonotone® Corp., » Electronic Applications Div. ¢ Elmsford, N.Y.
Cartridges « Speakers o Tape Heads * Mikes » Electron Tubes » Batteries « Hearing Alds

(Continued on page 16)
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NEW CADRE G-75 CB TRANSCEIVER

The new Cadre C-75 1.5-watt, 2-channel transceiver is 15
times too powerful for youngsters (under 13 years of age)
to operate, according to FCC regulations. Clearly. it's not
a toy. It's designed for serious CBers who need ‘big set’
performance that ean be used conveniently anywhere.

4 han 2 lbs; provides clear,
reliable 2-way cammunications up to 5 miles and more.
All solid state design creates an extremely rugged trans-
ceiver tc absorb rough handling, stays on frequency. Two
erystal-controlled channels spell perfeet communications
contact everytime. Sensitive superhet receiver (luv for 10
db 8/N ratio) brings in signals in poor reception areas.
Powerful transmitter has one watt output to the antenna.
Adjustgble squelen silences receiver during standbpy. AGC
assures 'proper listening level. In a word, the €-75 has all
the features you'd look for in a quality full size CB unit.

The new C-75, weighing

The C-7t has all the portable conveniences you'd want, too:
operates on alkaline or mercury penlite cells (8-hour re-
chargeable nickel-cadmium battery available) : ecarphone
and antenna jacks; built-in retractable antenna; jack for
base operation while recharging.

Use the Cadre C-75 anywhere in the field, for vehicle, office,
boat or plane. Use it constantly too, because its all-tran-
sistor modular circuit (11 transistors and 2 diodes) is virtu-
ally maintenance free. $109.95. Recharger and 2 nickel-
cadmium batteries $31.86.

FOUR CADRE 5-WATT ALL.-TRANSISTOR TRANSCEIVERS
6 crystal-controlled trans-
mit and receive positions;

il © ©_|

= automatic gain control,
maximum receiver sensitivity; built-in squelch and noise
limiting are just a few of the features.
CADRE 510 Features variable tuning in addition to crystal
control. Power supply for 110 AC and 12 volt DC. $209.95
CADRE 515 Has a power supply for 110 velt AC and 12 volt
DC. 5 crystal-controlled channels. $194.60
CADRE 520 For DC mobile operation and fleet use. $187.50

CADRE 525 In portable case with Luilt 1n battery power
supply, recharger, AC cord, telescoping antenna. $269.95

Ready for CB? It makes sense to go .CB with Cadre. See
your Cadre distributor or write:

C= A 0O R ES INDUSTRIES CORP. [J COMMERCIAL PRODUCTS DIVISION [J ENDICOTT, NEW YORK [J AREA CODE 607, 748-3373
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. West, Wiliowdale, Ont. Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y.

August, 1963
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THIS IS COLLEGE. ..AT NORTHROP TECH

Take a look at the schematic on the board. Lay down your
slide rule. So much for the theory; now put it to work,
Watch the scope face as you adjust the sweep. All of a
sudden you really understand the theory you just studied.
Interesting way to learn, isn't it? Northrop Tech students
think so! They call it “Aetion- Learning,” and it's the way
you earn your B.S. degree in engineering at Northrop
Institute of Technology. O Northrop Tech is truly a Space
Age College. It's located in the heart of the aerospace
industry, in sunny Southern California, where big things
are happening! 1t has close relationships with America’s
leading technological industries for the placement of
graduates. In fact, most Northrop Tech men have exciting
engineering positions waiting for them the day they are
graduated! The demand for engineers is increasing, too:
in 1965, there will be only 32,000 engineering graduates

to fill 48,000 jobs.*

If you want to get your degree in an

exciting, unusual way, send in the coupon today for com-
plete information about this unique college. Free lifetime
placement service, part-time jobs, financial aid, individual
counseling, NASA and FAA co-operative work-study pro-

grams, accreditation.

NORTHROP INSTITUTE OF TECHNOLOGY

1103 W. Arbor Vitae St., Inglewood, California

A nonprofit, four-year college of engineering—accredited
by Western College Associalion as a specialized
Institution to confer the B.S. degree.

Northrop Institute of Technology » 1103 W. Arbor Vltae
Street, Inglewood, California. Please send me the Northrop
Tech catalog and information on how | can prepare for a
career in:

O Aeronautical and

[ Aircraft Maintenance
Astronautical Engineering

Engineering
O Electronic Engineering [ Airframe & Powerplant

[0 Mechanical Engineering (O Jet Engine Maintenance
Name

(p'ease print)
Address

|
|
|
|
|
| Maintenance
|
|
|
|
|

*Source: Survey by Engineering
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Letter Tray

(Continued from page 14)

B Within a month after my request for a sche-
matic for a Belmont Model 525 receiver appeared
in “Operation ‘Assist,’” I had received 14 replies
with the schematic or advice on where to get it.
The letters came from all over the U.S. and Can-
ada. I would like to take this opportunity to
thank all those who offered assistance.

PauL J. MoNTLE

Arlington, Mass.

Electronics Correspondents Wanted

B 1 would appreciate it if you would help me find

pen friends in my field of interest—radio, tele-

vision, and electronics. I will reply promptly to all
letters received by me. Thank you for your help.

K. C. CHANDA

Electricity Department (Construction)

Damodar Valley Corporation

Anderson House, Alipore

Calcutta 27, India

Out of Tune

On the Beat Electronically (May, 1963, page
60). In the schematic diagram, the short
bar for the negative plate of the last bat-
tery cell was left out. If you connected the
negative terminal of the battery to ground,
and the positive to Q2’s emitter, the unit
should operate properly.

Hi-Fi Shutoff (June, 1963, page 51). Sub-
stitute a s.p.d.t. toggle switch for 81 and
rewire the unit as shown here. The original

K3
AMPERITE
Hsci207

34§

PHONO
MOTOR

circuit causes constant recycling of K2 and
K38 with the switch in manual position.

Always say you saw it in—POPULAR ELECTRONICS
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Zone

PLEASE PRINT

&
mont: Pasl

Name
Address

vour FREE
ALLIED

1964 CATALOG

Zone

send for your momey-saving

A L1 JTEL] +44-pace

1964 CATALOG

WORLD’S LARGEST ELECTRONICS CATALOG
BIGGEST SELECTION - BIGGEST SAVINGS!

satisfaction guaranteed or your money back

NO MONEY DOWRN: NOW! MORE BUYING POWER
WITH YOUR ALLIED CREDIT FUND PLAN!

PLEASE PRINT

Address

o
E
©
z

City

For your FRCE 19564
SEE ALLIED Catalog, fill in SEND
OTHER card, detach and mail. CARD
SIDE (Please give othercardto TQODAY wa

an interested friend.)

vour FREE
ALLIED

1964 CATALOG
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1964 CATALOG
WORLD'S LARGEST - BIGGEST SELECTION - BIGGEST SAVINGS

ALLIED mADIO
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1964 knight-kits

Over 100 great build-your

own kits: Hi-Fi, Hobby,
Citizens Band, Intercom,
Amateur, Test Instrument-

savings up to 50%

Stereo Hi-Fi

Compiete selection of com-
ponents and systems: latest
all-transistor hi-fi; super
value Knight® hi-fi; all the
famous makes—save most!

Citizens Band Radio
Latest2-wayradio—noexam
required--complete selec-
tion of top-value CB equip-
ment, including Walkie-
Talkies.

Tape Recording

Largest selection of tape
recorders, tape decks, pre
amps and accessories; qual-

86€EY xX08 "O'd

oL

SIONITTI ‘08 OOVIOIHD
olava a3ainv

JY3IH
dWV1S
32vid

ity recording tapes at big-
gest savings.

FM-AM & AM Radios
Best buys in all types of
compact transistor radios,
including quality FM-AM
portables-—big money-sav-
ing selection.

Phonographs,
Accessories

Top values in phonographs;
latest Stereo portables; full
selection of phono acces
sories.

Ham Station Equipment
Largest selection of receiv-
ers, transmitters, antennas
—everything in Ham station
gear at substantial savings.

Test Instruments

Save on every type of instru-
ment for home or profes
sional use—all leading
makes in stock.

PLUS « PA Systems & Intercoms - Big Buys in Tools & Hardware
———— < TV Tubes, Antennas - Parts, Tubes, Transistors, Books
satisfaction guaranteed or your money back

NO MONEY DOWN: Now! More Buying Power with
Your Allied Credit Fund Plan!

MAlL FRE SEND CARD TODAY FOR
your 1964 Allied Catalog

AND GIVE ONE CARD TD AN INTERESTED FRIEND

niw



MICROPHONES

for maximum voice punch!

BASE STATIONS

for Ham and
CB Use

Gets the message through where
other mikes can't. *'Shaped’’ fre-
quency response cuts off below 300
cps, above 3000 cps—with specially
developed ‘‘rising’’ characteristic
from 1000 to 3000. .. cuts through
QRM, assures top intelligibility and
maximum range. Touch-to-talk switch
(with built-in switch provision for
instant change to VOX or normal
operation). Adjustabie height stand
minimizes operator fatigue. Dozens
of other features. Only $25.50 net.

MOBILES

for CB Use

The low-cost hand-microphone with
the “pro’ features. “‘Shaped’ re-
sponse curve patterned after pro-
fessional mobile and SSB amateur
response curves, Virtually indestruct-
ible **'Armo-Dur’’ case... shock-,
corrosion-, and weather-proof.
Long-life switch guaranteed full
year. Kink-proof, pesl-proof cord.
‘‘Lifetime’’ hang-up bracket. Only
$10.80 net.

MICROPHONES
the CB improvement you can hear!

SEND FOR FREE SIGNAL CARD—Most popular *10" signals
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, lllinois

August, 1963
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st SAMS BOOKS -

EVERYONE IN ELECTRONICS

r=USE THIS HANDY ORDER FORM =

I [ ABC's of Electronic Test Insiruments. A complete jn- §
troduction to the uses, functions, and operating
ﬁinciples of all the major test instruments: The '
eter; VOM; VTVM; Diode, Transistor, and
Battery Testers; Tube Testers; Signal Tracer;
Oscilloscope; Battery Eliminator; Signal Gener-
ator. Order STE-l,only............cv. ... $1.95

Color TV Servicing Made Easy. Helps you get into
this fast-growing service field. Full ex?lanations
of color circuitry, adjustments, troubleshooting
procedures, alignment, antenna uirements—
takes the mystery out of color servicing.
Order CSt-1,0nly .............. heeeeaas $2.95

Broadcast Enginsering Notebooks, Vol. 3. am-rm
BROADCAST MAINTENANCE. Provides a complete
understanding of the operating principles, appli-
cations, and maintenance of major equipment for
AM-FM stations. Order BEN-3,0nly.......... $5.95

[ Marine Electronics Handbook (Revised). Completely
updated information on equipment ranging from
radiotelephone and CB gear to sonar and radar.
Includes operating procedures, regulations, and
service tips. Maps show shore-based marine trans-
mitting facilities. Order MES-2,0nly........ $3.95

O

O

Essentials of Vector & Phase Analysis. Explains the
principles so essential to an understanding of AC
circuit operation. Covers AC and Phase, Angular
Measurements, Vectors, Complex Numbers, AC
Network Calculations, Miscellaneous Vector A

plications. Valuable reference for students, tech-
nicians, engineers. Order VEC-1, only.......$2.95

How To Read Schematic Diagrams. Not only shows
you how to read and interpret diagrams, but
analyzes each component, its construction, and
its circuit purpose. Order RSD-1,0nly... .. ..$1.50

Basic Electronics Series: Radio Circuils. Dynamic new
approach to the explanation of the actions of all
circuits, through the use of unique 4-color dia-
grams which show you what takes place every mo-
ment of circuit operation. Order BER-1, only.$2.95
Previous 4 vols. Save $1.85! Order BEL-40, only $9.95
International Code Training System, CTG-1
Handbook of Electronic Tables & Formulas, HTF-
Modern Dictionary of Electronics, DIC-1,
ABC’s of Short-Wave Listening, SWL-1,
TV Servicing Guide, SGS-1.....
Radio Receiver Servicing, RS-2............
Transistor Substitution Handbook, SSH4,

3
2

1
| 0DDOOOOD g

° =3

»
[
a

&l FREE| Ask for the Sams Booklist, describing
* gver 200 important books.

FREEl Index to Photofact, world's finest cir.
¢ cuitdata on 53,000 TV & radio models.

L 'iMui

HOWARD W. SAMS & (0., INC.

Order from any Electronic Parts Distributor or mail to
Howard W. Sams & Co., Inc., Dept. H-93

4300 W. 62nd St., Indianapolis 6, Ind. '
Send books checked above. $_ enclosed.
[ Send FREE Booklist. O Send Photofact Index. ’

I Name.

I Address

l City. Zone, State__________ l
s N CANADA: A. C, Simmongds & Sons, Ltd:, Toronto 7 memes A
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Operation
Assist

HIS column is the forum where our experi-

menter readers can meet to give or get in-
formation on those ancient or oddball pieces
of electronic gear, when the regular sources
of such data fail. Here's how it works: Check
the items below to see if you can help out a
fellow reader with information on the set or
gadget that’s got him stumped. If you can
help, write him directly and give him the in-
formation or advice he needs. On the other
hand, if you need help, mail a postcard or
letter to OPERATION “ASSIST,” PoPULAR
ELECTRONICS, One Park Avenue, New York 16,
N.Y. State the type of set (broadcast receiver,
military surplus transmitter, etc.), the mak-
er's name, the model name or number, the
serial number, approximate date of manufac-
ture, and any other particulars that will help
other readers identify the unit. It’s better to
give too much information than not enough.
Also, carefully print or type your name and
mailing address.

Because of your overwhelming response to
the OPERATION “ASSIST” idea, it is impos-
sible to print all the appeals for information
we receive. The Editors therefore must re-
serve the right to select the more unusual and
interesting requests, and those for which nor-
mal sources of technical information have
failed.

Schematic Diagrams

G.E. Model A-75 superhet, chassis No. 7-12694. 510 to
19,500 kc. (Eimer J. Seibert, 5708 W. Greenfield Ave.,
West Allis 14, Wis,)

Atwater Kent Model 55C, 7-tube radio, type F-4 speak-
er. (L. J. Potter, 660 Union, N.E., Salem, Ore.)

RCA Radiola 20, floor model; also UX-199 and UX-120
tubes needed. (Lance Lee, Hendrum, Minn.)

Phitco Model 38-3 console radio. (Harry W. Bratton,
15311 E. 44th Terr., Independence, Mo.)

Beam Industries (Chicago) Mark 1 recorder; aiso re-
cording head needed. (R. E. Howard, 604 8. Vernon St.,
Dallas 8, Texas.)

BC-312-N receiver, (part of SCR-193); also manual
TM-11-850. (C. L. Beardsley, Rte. 53, Jackson, Tenn.)

Metz (German??) Type 402 EKP KW 5-tube superhet,
1600 kc. to 23 mc.; parts info also needed. (Gerald
Smith, 216 Old Hope Rd., Kingston 6, Jamaica, W.1.)

McMurdo Silver Model 906 signal generator; operating
instructions also needed. (Elmer S. Hummel, Box 182,
Fernley, Nev.)

Stromberg Carlson (radio?), chassis No. 112022,
(David Haas, 6232 Chickasaw Dr., Westminister, Calif.)

Navy TBY transmitter-receiver, Type CRI-13007, and
power unit type CL(G-20206, made by Westinghouse,
1941; operating and maintenance data also needed.
(H. H. Halperin, 9712 South Merrion Ave., Chicago 17,
1)

(Continued on page 22)
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Starfire
$124.95

DeVille
Available soon

METROTEK
has them all!

Power-packed citizens
band equipment for every
purse and purpose:

1, DeVille - the ultimate - 23 or 12 crystal controlled
{ransceiver - only ONE ¢rystal contrals BOTH transmit
and receive on each channel- 100% modulation -trunk
mount and remote head available.

2, Starfire - most performance per dollar in Metrotek
line - power packed 5 watt input- 5 crystal controlled
fransmit and receive - superhetrodyne tunable receiver.
3. Metrostar-a double conversion umit - built in mobile
power supply - S meter - tanable receiver- 8 position
crystal confrolled transmit and recgive.

4, Space Station - superb modern styling in walnut cabinet
for 110 volt instalation, Desk mike - S-meter- 5 trans-
mit- 5 receive - plus tunable.

5. Monocall - your individual selective squlch system - no
personal channel monitoring - dependable unique dual
tone operation - can be adapted to your present uit,
Patent pending.

6. Metrotek 66 - new six meter transceiver - highly sen-
sitive - double conversion- 25 watt unit input minimum
13 watt output with built in mobile power supply - crystal
controlled or tunable functions,

.ﬂ*! -

m Metrostar

$169.95

Space Station
Availahle soon

Power Pack

12.volt  $1800 t
6-12 volt $22.70 I/,; L*

Manocall Encoder $39.95
Manocall Encoder-Decoder $79.95

METROTEK ELECTRONICS, |

205 W. Cabarrus St. Raleigh, N. C. INC. |

- — |

I would like more information on :

NAME :

Metrotek’s 66 7798 ADDRESS - |
Availahle soon —  CITY STATE I

August, 1963 21



Operation Assist
(Continued from page 20)

Majestic Model 50 screen grid superhet, and Pfanstiel
Model 10, 6-tuber ('Ol1A’'s) dating from 1920's. (V. E.
Lingbloom, Elsie, Nebr.)

Crosley 8howbox Model 706-80, 8-tube neutrodyne re-
ceiver.  (Fred Richardson, 600 Cypress St., Susanville,
Calif.)

Telecraft Model 6 six-meter converter, No.
(Harry Abell, 4405 Carlyle, Tampa, 3, Fla.)

Navy surplus transmitter T-350-XM; instruction man-
uals or any other information also requested. (Roger
White, 428 West Sale Rd., Lake Charles, La.)

Army surplus BC 624A, BC 966A., Detrola Model 938
receiver; operating and service data also needed. (Larry
Spann, 359 Flint 8t., Mobile 19, Ala.)

Army Signal Corps receiver BC 624A, transmitter

BC 625A; moditication data for amateur use also
needed. (Edvmrd Rymarz, WSTVP, 5446 Chase Rd.,
Dearborn 2, Mich.)

Zenith Model 128T 925-E, No. G- 25283
1461 Norman Ave., 8an Jose 25, Calif

Hallicrafters SX-28 receiver: tips to improve perform-
ance also needed. Jackson Model 652 audio oscillator;
calibration data also needed. Precision Model 9120 tube
tester; data for adding European 8-pin sidelock, and
noval sockets also needed. (Ramesh B. Parikh, 10
Phirozshah St., Santacruz West, Bombay 54, India)

Atwater Kent Model 447, about 1938; book also needed.
(William J. Bender, 6613A Lucas St., Ft. 8jll, Okla.)

Triumph Model 841 oscillograph (’scope?). (David
Horn, 2400 Storey Ave., W, Midland, Texas)

Sonora electric organ. Model 200-400; service informa-
tion also needed. (Wm. C. Rivers, 5411 Pembroke Ave.,
Baltimore 7, Md.)

E. H. Scott Labs receiver., Model SLR-M, a.c.-d.c.
(G. H. Stetler, K4GIG, Box 1106, Lake Alfred, Fla.)

10035.

(Lyle Johnson,

Philco Model 16-1203 radio-phonograph combination.
(8cot Van Horn, Box 46, Delong, Ind.)

Sparton receiver, 6-tubes, BC and s.w. bands, about
1940. (A. A. Stephansky, 1069 Franklin Ave., Baden,
Pa.)

Philco Model 37-830 receiver, BC and s.w., about 1940.
(Mike Hintz, Rte. 1, Box 39, Grafton, Wis.)

Philco Model 40-180, radio with phono amp. Zenith
Model 9-8-262, 8-tuber, motorized tuning Hallicrafters
Model EC713. 6-tubes, BC and s.w., ‘‘Echophone.’”
(Charles T. Huth, 146 Schonhardt 8t., Tiffin, Ohio)

Silvertone 3-band recefver, chassis No., 101-653, about
1943. (E. E. Marz, Sr., 406 N. Schoenbeck Rd., Pros-
pect Helghts, 111.)

Philco Model 826-62. (Larry Flagg, 404 W. 18th, Ft.
Scott, Kan.)

s arton phono oscillator and turntable, about 1939.
ike Vanacore, 1211 26 Ave., Tampa 5, Fla.)

Trlumph oscilloscope, Type CTU-60018, No. 1866; also
Model 830 oscillograph wobbulator. (R. W. Walker,
Rte. 1, Box 422C, Eureka, Calif.)

RCA marine receiver, Type RC 415-D1, issue 114-8T3B.
(Pete Henricke, 200 Casserly Rd., Watsonville, Calif.)

Philco Model 38-8, code 121, about 1938; also need
alignment data. (Al Carmenini, 52 Davis Ave., White
Plains, N.Y.)

Kolster Model K-22 receiver (by Brandes), made in
1928. (Clyde Douglass, 8017 Takoma Ave,, Silver
Spring, Md.)

Zenith Model 1005, 1¢0-tuber, BC and s.w. (Leland

Bunch, Route 2, Wilder, Idaho)

Philco Model 37-610 recelver. (Wiliis Barta, Brownlee
Stn., Star Route, Homestead, Ore.)

Silvertone Model 110.466-1 radio-phono-wire recorder;
also need recording wire and service data. (George
Weber, 1405 E. Polk, Harlingen, Texas)

(Continued on page 24)

The Deluxe ""ESCORT”

CITIZENS

CB/NAC7/0N/

BAND

Pearce-Simpson quality CB equipment
provides instant contact with home,
office, police, mobile units and other CB’ers.

¢ |lluminated slide rule dial
tuning with “S" meter.

e 8 fixed channels, receive
23 tunable, transmit
23 with external crystal.

o Transistorized power supply.

NEW...1ne CB TWINS

o The Deluxe "'ESCORT’’ (Ready for fall delivery)
® The Popular ** COMPANION "’ (Ready for action today)

.. . both precision engineered with
dependability built into every component.

\..'- ;\'

New “Escort” Features:

e All aluminum,
non-corrosive
cabinet and
chassis.

e Functional spot
and tuning switch.

5 N W
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the new CI-R ]I
improved

» 8db Gain in All Directions

e Large Signal Capture Aperture

» Rugged Double Grip Mast Bracket

¢ Unique Static Arrestor

» Taper Swaged Seamless
Aluminum Tubing

» Quickly and Easily Installed

MEW MECHANICAL SUPERIORITY

Stracturaily the CLR 11 is rugged. Every component
pe~- has been subjected to exhaustive and 2xactin;
latoratory and field testing to insure maximum

du-abiity.  plGGED DOUBLE GRIP MAST BRACKET

! Heavy gauge mast bracket binds the

ZLR 1I solidly to the mast. Provides
wd %» .wo separate points of support to bot
- om 12" of the radiator and top 12

f the mast. Locks CLR Il 1n et
Josition at all times

-

TAPER SWAGED SEAMLESS ALUMINUM TUBING
Ne~ r 1met

ptly wi

y $29.95 CB het

HY-GAIN ANTENNA
PRODUCTS CORPORATION

v
&3452 N.E. Highway 6
Lincoln, Mebraska

August, 1963

BASE STATION ANTENNA
FOR CITIZENS BAND

NEW ELECTRICAL SUPERIORITY

Per wunce-wise the CLR 1I delivers an
unpar ed 8db of omni-directional gain—
doubles ¢ ffe-tive radiated power of the

ant2nna
3.4db OMNI-DIRECTIONAL GAIN
3.4db of omni-directior.al gain .n measured
field strength intensity is achieved through
using maximum legal zperture (greatest pos-
ibl > signal capture area). By using mazimum
lege! height for the radiator 1910 ), the
radiator is electrically extended to % wave
length. Full % w~ave length (9) hor.zontal
radials provice ¢ ground plare system. The
% wave length radiato- working agaiast the
+ wave ground plane system produces the
lowest possible angle of radiation —directs a

maximum amount of energy along the horizon
for greatest possible range

€db CIRCUIT GAIN

0D gain 11 1mproved sigial-t

e ratio is acccmplishel with
Hy-Gain's unique built-in static
arrestg Reduces atmospheric

DISes - prevents sta d

heduction 1n static build-up

1t 6t

NEW SOLID STATE MATCHER

23



FREE
CAREER
BOOKLET.

To guide you to a
successful future in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet tells you

how you can prepare for a dynamic career

as an Electrical Engineer or Engmeermg

'fIi‘elc(:,hmcnan in many exciting, growing
elds:

MISSILES * AVIONICS * AUTOMATION
SALES * DEVELOPMENT
ELECTRICAL POWER * ROCKETRY
RADAR * RESEARCH

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

MILWAUKEE SCHOOL OF ENGINEERING

»N
L.

MAIL COUPON TODAY'!

O I'm eligible for vet‘e.rl'ans educahon benefits.
Discharge date.... mMs-117
- e S ..

Milwavkee School of Engineering :
Dept. PE-863, 1025 N. Milwaukee St., Milwaukee, Wis.
Please send FREE ‘‘Your Career’’ booklet 1
I'm_interested in ]
[ Electronics O Radio-TV ] Computers 1
(0 Electrical Engineering [J Mechanical Engineering @
L}

Name Age. [ ]
PLEASE PRINT []

Address. :
(o213 Zone...... State.......... :
[ ]

i

Operation Assist
(Continued from page 22)

No. 5270, (Mariano
Waipahu, Hawalii)

Dumont Type 205-B oscilloscope,
E. Masicampo, 944752 Kaakoa PL.,

Zenith Morel 108669 BC and s.w. receiver, about 1937,
(L. J. Laurer. 103 Utica Rd., Utica, N.Y.)

Zenith Model 98211 BC and s.w. receiver, 8 tubes, 1935.
(Geo, Livingstone, 401 8. Colorado, Plainville, Kan.)

RCA Radinla 17: also manual for BC-348-Q. (Erik J.
Thoresen. K10GF, 2% Lookout Ave., Natick, Mass.)

Zenith BC anil s.w, receiver. 7 tubes, serial No. T916070
(model number unknown), about 1940. (David Adcock,
2512 Humble, Midland. Texas)

Fairchild Compander kit, Model 510 (auto. sensing de-
vice). (8. s. Dowgiala. 141 Hopkins Ave., Jersey City
6, N.Jo»

Howard Model 435, 7-tube communications receiver.
(Barry Craps. 23 Gillis Rd., Portsmouth, Va.)

Philco Model 18-1282 (console), and Model F-1510 (car)
radios: also G.E. Model C-104B receiver. (Mike Zuha-
jewski, ¢/0 Adam Zuhajewski, Paw Paw. Mich.)

Harvey Wells Model MTR 2532 murine radiotelephone,
age unknown. (James Pate, 2401 Frances St., Oakland,
Calif.)

RCA Radiola 18, Model AR-936.
Detiance, Ohio)

Philco Model 610 receiver.
Box 5, Flatonia, Texas)

Silvertone BC and s.w, to 17 mc,,
{model unknown). (Carl Harriman,
N. W., Massillon, Ohio)

Millivac Model MV 25.8 d.c. millivoltmeter.
Britton. 43 Landers Rd., E. Hartford, Conn.)

Capehart-Farnsworth Model 3001. (Lester Lamborn,
Jr., Box 204, Clay Creek Rd.. Avondale, Pa.)

Hudson American Model I-130-A signal
(Larry A. Wheelock, Crine, Ind.)

(Jim Perrin, Rte. 1,
(Lloyd D. Keilers, Rte. 2,

8 tubes. 6K7G’s, etc.
8955 Beatty St.,

(R. C.

generator.

RCA AUT-15 transmitter; also conversion data. (Steve
Ray, WA4DBS. Rte. 1, Box 133, Rockford. Ala.)
Atwater Kent Model &6F, BC superhet. (Wayne N.

Lemcke, County Line Road, Hamlin. N.Y.»

E H. Scott Morlel U-607 superhet. 23 tubes, about 1936.
. W. Haussman. 1356 Brown St., Martinez, Calif.)

Supreme Model 570 signal generator; also manual. (J.
0. Bonedeaux, 2921 Sumter Ave., S.. Minneapolis 26,
Minn.)

Philco Model 42-1013. radio-phono combination, 1942,
(Howard L. Streit. 13603 Warrington, Detroit 26, Mich.)

Crosley Model 56, ECA 5492. (Leroy Humphries, 214

Cherry St.. Bethel, Ohio

Philco Model 70 superheterodyne. (Edwin Smith, 101
Morewood Ave.. Blairsviile, Pa.»

Howard Communications Co. Model 135 receiver.
(Donald Dresser. 927 Paulding st., Peekskill, N.Y.»

Radio City Products Co., Inc, ' Models 447, 480) multi-
testers made in New York. (C. J. W. Smith, 725 Croton
Ave.. New Castle. Pa.)

Military equipment made by Westinghouse. High-freq.
Xmitter (CAY-52239): intermediate-freq. xmitter (CAY-

52238): and rectitier and modulator (CAY-200%4); all
of W.W. II vintage. 1West Y:ulkin High Eleclronics
Club, ¢/o0 Mr. Wiite, Hamtonville, N.C.)

Supreme Model AE volt-ohm-milliammeter. (Robert

Ulschinid, 71-21 66th St., Glendale 27, N.Y.)

radio using 12AU6, 12AT6. 50C5,
1 Alex Zeitlin, 88 Harriet

Duvox i-tube a.c.-il.e.
35W1; no model or chassis no.
St.. Bridgeport, Conn.)

Triumph Chicago Model si1 oscilloscope used by the
Army. (Wm. Freitag. 235023 EKnglehardt, St. Clair
Shores, Mich.)

RCA radio marine receiver
46092, No. 91949, Serial No.

(Maoddel
11-301),

AR <503 C.R.M.
Preselector (Morlel

AR 8503, Serial 33~). (. Willianmson, 3918 Imlay,
Toledo 12, Ohio)
“HR" Model AMM 1 modulation monitor. (Frank

Privette, Box 53, Zebulon, N.C.)

Always say yau saw it in—POPULAR ELECTRONICS



The three biggest names in CB microphones are

TURNER, TURNER and TURNER

(ONLY THE MODEL NUMBERS ARE DIFFERENT TO PREVENT CONFUSION)

THE TURNER MODEL 355C }

The newest addition to the fine Turner
line of top performing CB microphones.
Turner’s all new hand-ease switch is
ideal for mobile rig mounting — com-
fortable to hold, convenient to operate.
The 355C comes complete with hanger
button and standard dash bracket for
easy mounting. Equipped with an 117
retracted, five foot extended, rubber-
jacketed, coiled cord, wired for relay
operation. Smooth response from 80 to
7000 cps. Output level: —50db.

{ THE TURNER MODEL 254C
The matched companion to the fine

Turner mobile microphones. You get
the same Turner quality, performance
and dependabvility in a base-station
mike. Same performance specifications
as 350C, but with an on-off push-to-
tatk and lock switch and 7 foot cable,
three conductor (one shielded), wired
for relay operation,

THE TURNER MODEL 350C

More Turner 350C’s are used as original

THE | MICROPHONE COMPANY

946 17th Street NE

equipment in CB than any other microphone, Cedar Rapids, lowa

There are three excellent reasons: top Turner IN CANADA: EXPORT:
performance, quality Turner sound reproduce Tri-Tel Associates, Ltd. Ad Auriema, lag,

_ - 81 Sheppard Avenuve West 85 Broad Street

tion and rugged Turner dependability. Willowdale, Ontario New York 4, New York

Avgust, 1963 25



Tips
and
Techniques

EMERGENCY
ANTENNA INSULATORS

Here’'s a tvpe of insulator that's widely
available, inexpensive, easy to put up,
weatherproof, and adjustable to cope with
any practical voltage. In addition, such
insulators make it easy to hang up an
emergency or Field Day antenna quickly
and without partially grounding the ends.
Just cut off two suitable lengths of nylon or
Dacron fish line of adequate breaking
strength for the weight of the antenna, tie
them onto the ends of the wire, and hang
the antenna up. These synthetic lines have
excellent insulating properties, and negli-
gible moisture absorption. —Walter Peter

EMERGENCY
UNIVERSAL JOINT

Where the torque to be transmitted is small,
you can improvise a universal joint quickly
and easily with rubber suction cups. Use
suction cups with holes in the ends so that
they can be pushed over the ends of the
shafts that you want to connect. Fasten
the two suction faces together as shown
by coating them with rubber cement, let-
ting it dry thoroughly, and then pressing

the two suction cups tightly together.
Even shafts that are badly misaligned can
be coupled with these quick universal joints.

—John A. Comstock

DRESS UP THAT SLOPPY
WIRING WITH “TWIST-EMS”

Loose wires flopping around inside a chassis
not only look messy, but can cause real

A.203

Your
assurance

of a
flawless Tape used with modern recorders must
tape: be flawless—from one end of the reel to
. the other. Even the subtlest defects

this
lit (microscopic edge burrs, skew, cupping
Qua iy or curling) will prevent intimate contact
Control between the tape's narrow tracks and
Number the recording head. The resuit: unsatis-
Bl 177 ey PR factory performance. Soundcraft Record-
=50 acrs:8 ing Tape is flawlessly made. Your
now guarantee that it has met the most pain-
on every staking magnetic and physical standards
reel of is the quality control number marked
Soundcraft on every reel. It is your complete assur-
Tape! ance of superior tape recordings. Note

to our engineering-minded friends: Mail
us the tab showing the quality control
number of your reel of Soundcraft Tape.
we'll send you its rigid specifications.
Write for free Soundcraft Literature.

REEVES SOUNDCRAFT

Division of Reeves Industries, Inc., Danbury, Conn.
New York « Chicago < Los Angeles « Foreign Divisiom
25 Vearren St., N.Y.C. « Canadian Reps: Vancouver - Toronto

26 Always say you saw it in—POPULAR ELECTRONICS



Now! With Tunable Receiver
and 10-Channel Crystal Control!

MESSENGER TWO

0

AT LEFT—1lluminated indica*or and
selector krob for crystal control.

AT RIGHT—llluminated indicator and
knob for dunable channel seiection,

SLIDE SWITCH for selection of either
crystal o tunable receiver control,

ACCESSORY SOCKET on rear pane)
(above power cord receptacle) for
11stant attachment of ““Tone Alert’,

High efficiency noise limiter—Excellent sensitivity! High adjacent channel rejection!

Everything you’ve ever wanted in a CB transceiver!

Available now—the new version of the popular ‘‘Messenger
Two''! Pick any one of 10 channels for crystal controlled
“transmit" or '‘receive’’ —instantly switch tc all-channel tunable
‘'receive’”’ w th handy slide switch. Channel indicators illuminate
for either “‘crystal’’ or “‘tunable’’ settings—also serve as '‘off-
on" indicators! Highly efficient circuit design maxes full use of
maximum legal power . . . Jelivers a penetrating signal that

‘“TONE ALERT"” SELECTIVE
CALLING SYSTEM

Mutes speakers untit one umit calls
another—then automatically your sta-.
tions receive audio note and indicator
hght flashes "‘on’’, remaiming hghted
until call 1s answered. Not a kit, ready
to go! Plugs into '*Messenger Two',
fast hook-up to other transceivers!
Sharp selectivity guards against an.
noying random triggering. Wide range
of tones permits 37 different systems
to operate o1 same channel without
overlap, Only 1%, x 4" x 7% "—wired
end tested.

Cat. No. 250-810

115 VAC and 6 VDC $ 95
Cat. No. 250-811 59
115VAC and 12 VDC NET

MANUFACTURERS OF THE WORLD'S MOST WIDELY USED PERSONAL COMMUNICATIONS TRANSMITTERS

August, 1963

“outperforms 'em all'"’ Looking for maximum receiver
sensitivity? This unit is hot—pulls in signals you wouldn’t know
were around with less sensitive equipment! New noise limiter
circuit in the “Messenger Two'’ lets ycu know what QUIET
really means in a CB ng! Positive acting ‘*squelch’ and
automatic volume contro! circuits—push-to-tatk microphone—
crysta s for 1 channel, 5%" x 7" x 113%", installs anywhere.

Cat. No. 242-162...115VACand 6 VDC . $16 95
Cat. No. 242-163...115VACand 12VDC . . NET

NEW! 4-color BROCHURE.
Write for your free copy today!

E.E.JOHNNSON COMPANY

2401 10th AVE. S.W. e« WASECA, MINNESOTA




BATTERY

HOLDERS

Change batteries faster, easier

Positive, Jar-Proof, Spring-Loaded
Contact

Extremely Low Resistance

Applications Unlimited

Extra Power Source Protection

3 Diameters in 10 Lengths

ASK YOUR ELECTRONICS DISTRIBUTOR,
CES

or write for complete specifications, sizes

Please send information on new
POWERHOUSE Battery Holders.

AT A

LABORATORY

Electronics Division of Address o .
Sargent & Greenleaf Inc. City .. Zone.... State.._.......

500 Bremen Street D

Rochester 21 N. Y istributor’s name ;

28

Increase your business efficiency,
safety and pleasure!

KAAR CB RADIO

TR327

Universal power supply / Snap-in, snap-out
mountings / Plug-in portability / Dust pro-
tection / Time-proven reliability.
15~ TR3278—Tops for CB enthusiasts.
All 23 CB channels tuneable!
I5= TR327—Ideal for Industrial Use.
Exclusive front panel loading control!

I5> TR327A—Best for Boating, Sports Cars.
CB plus standard AM broadcast band!

a7 Write for FREE Business
w l and Citizens Compre-
hensive Frequency Chart.
KAAR ENGINEERING CORP,
2990 MIDDLEFIELD ROAD
PALO ALTO, CALIFORNIA

Tips
(Continued from page 26)

trouble if the equipment must withstand vi-
bration, or must work in several positions.
When dressing leads together to form

cables, you can save yourself the trouble of
doing a cord-lacing job, but still get many
of the benefits of such a job by using the
little wire-reinforced paper or plastic ‘“T'wist-
Ems” sold in dime stores and supermarkets.
These are meant for closing plastic bags,
tying plants to garden stakes, and the like,

but will hold wire bundles just as readily.
You can even color-code bundles if you wish.
Be sure not to tie unshielded signal lines
with other wires, and never cable the input
and output leads of a stage or set together.

—Louis E. Garner, Jr.

BATTERY CLAMP SERVES
AS SELF-GRIPPING PLIERS

A large battery clamp can be a handy tool
for turning TV lead-in stand-off insulators;
as a bonus, it will hang onto the stand-off
if you have to let go. Such a clamp can
also help in turning wing-nuts and thumb-
screws, and in getting those pesky caps off

B it

bottles of coil dope and speaker cement.
And as a “third hand” for holding together
two parts to be soldered, it’'s hard to beat.

—Jerome Cunningham

PANEL LABEL
FROM MAGAZINE COVER

Unable to find a decal for a completed con-
struction project? You can get around this
problem by cutting the name of the unit out
of the article title on the magazine cover,
and sticking it on the panel under a strip
of cellophane tape. Use a little rubber ce-
ment on the back of the trimmed “name

Always say you saw it in—=POPULAR ELECTRONICS
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UBE SALE!

4

offer expires

*RAD-TEL'S August 31, 1963
SPECIAL OFFER

For every Rad-Tel quality Brand New Tube you buy,
as advertised—Rad-Tel will give you your choice of
a Brand New 5U4 or 6CB6 tube for only 29¢ each!!

LIMITED TIME OFFER—ORDER NOW!

ONE YEAR GUARANTEE

ONE DAY SERVICE—OVER 500 TYPES IN STOCK

Rad-Tel's Quality
BRAND NEW TUBES

**Manufacturers
Suggested List Price

| Send For New Tube & Parts Catalog
o Send For Trouble Shooting Guide

Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN

FIX YOUR OWN TV SET BOOK
You can fix your own TV it you have TV Fixit
8ook . because 80 of troubles are caused
\ by tubes. This book explains, illustrates frouble
and what tubes cause this trouble. Pinpaints in
over 3000 layouts by model number, position and

type tube causing trouble. s oo
No. 170
¢ te

s s © CHERTER CORD .25 o

8 1t No. 154 29¢ ea. Lots of 3-25¢ ea. |

<% RAD-TEL TUBE CO. "%

ano HI-H
55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

rh

TERMS: 25% deposit must accompany all erders, balance C.0.D. Qrders under $5:
add $1 handling cheige plus postage. Orders over $5: plus pestage. Apprex. § tubes
per 1 Ib. Subject s prier saie. No C.0.D.'s eutside continental U.SA.

August, 1963

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | Qty. Type Price | Qty. Type price | Qty. Type Price
.0Z4 79 6aU8 .87 6K6 .83 12CUS .58
_1AX2 .62 6AVSE a1 654 52 12cU6 1.08
183 79 6AWS .90 65A7GT .99 12CX6 .54
_1DNS 55 6AaX4 .66 6SH7 1.02 12D4 .69
1G3 79 6AXS 74 657 88 12DE8 .83
1J3 J9 6BAG .50 BSK7GT .95 12DL8 .88
TK3 .79 6BCS .61 6SL7IGT .84 12D0G6 1.04
-1RS a7 6BC8B 1.04 6SN7 .65 12087 .84
_185 5 6BES .55 6SQTGT .94 12DTS .76
174 72 68FS .90 6T4 .99 12077 .79
1Us .65 6BF6 .44 6T8 .85 12078 .78
_1X28 .82 6BG6 1.70 sue a3 120ws .89
_2AF4 96 6BHB .98 6VEGT .54 12028 82
_JALS .46 6BJ6 .65 ewa .61 12EDS .82
3AUG .54 6B8J7 79 6W6 Al 12EG6 .62
_3AVE 42 6BK7 .85 6X4 41 12EK6 .62
_3BCS .63 6BLY7 1.09 6X8e 80 12ELE .50
— 3BNB 75 6BNG .74 TAB 68 12EZ6 57
_jsus 78 6Bas 1.12 JAUT .65 12F8 .66
IBYs .58 .6BQ7 1.00 TEY6 75 12FAB .79
3IBZ6 56 _6BUB .70 kAL 69 12FM6 .50
aces .56 6BX7 1.1 Baus .90 12FR8B .97
acse .58 6BZ6 .55 BAWS .93 12FX8 90
DG4 .85 6827 1.03 8BasS .60 12GC6 1.06
IDKE .60 6C2a .45 BCG7 .83 12)8 .84
-—-30T6 .54 6CB6 .55 8CM7 .70 12K5 .15
IGKS .99 6CD6 1.51 BCN7 .97 12L6 3
3Ja4 .63 6CG7 .61 8Cs7 .74 12SF7 .69
3s4 5 6CGE .80 BEBS .94 12SK7GT .95
va .63 6CL8 .79 8Fa7 .56 125L7 .80
4B8Q7 1.01 6CM7 .69 9cLB .79 12SN7 .67
4CS6 81 6CN7 70 11CY7 .75 12SQ7GT .91
4076 .55 sCas .92 1244 .60 122u7 .62
4GM6 .60 | __6CRB .60 12485 .60 12Ve .63
5aM8 79| —6CSB 57 12AC6 .55 | 12w6 T
SANB .90 6CS7 .69 124D86 57 12X4 .47

RAD-TEL TUBE CO. NO

OTHER MAIL ORDER TUBE COMPANY

SAGS 54| __6CUS .58 124E6 .50 | 17AX4 .67
SATS .83 6CUS 1.08 12AE7 .94 | 170Q6 1.06
SBK7 .86 6CYS .70 12AF3 .73 |  18Fw6 .49
sBa7  1.01 6CY7 T t24F6 .67 18FX6 .53
SBR8 .83 s5DA4 .68 12A)6 .62 18FY6 .50
SCG8 .81 6DE6 .61 12AL8 .47 18aU4 .87
scLs .78 6DG6 .62 12aL8 .95 19BG6 1.39
scas .84 60J8 121 12405 .60 19EAB .79
SEAS .80 6DK6 59 124T6 .50 [ 1978 .85
SEUS .80 60N6  1.55 A2ATT .76 | —_21EX6 1.49
516 72 soae 1.10 128U6 .51 254X4 .70
5T8 .86 6DTS .81 12407 .61 25C5 .53
su4 .60 5076 .53 12AV6 .41 25CA5 .59
sus .84 6078 .94 12AV7 .82 |___25CD6 1.52
5V6 .56 6EAB .79 124X4 .67 25CU6 1.11
5X8 .82 6EBS .73 124X7 .63 250N6 1.42
— | b - - =
5Y3 .46 6EBB .94 124Y7  1.44 2SEHS .55
6AB4 .46 6EMS .77 12A27 .86 25L6 57 {
6ACT .96 SEM7 .82 1284 .68 25W4 68
6AF4  1.01 6EUS .79 12806 .50 32ETS .55
6AGS .70 SEVS .75 12BE6 53 I5CS .51
6AH4 .81 BEW6 .57 12BF6 .60 I5L6 .60
6AHE6  1.10 SEY6 .75 12BHT .77 Iswa 42 |
BAKS .95 6FGY 69 12BK5 1.00 1525 60
6ALS .47 6FVB .79 12BL6 .56 38AM3I .36
6AM8 .78 6GH8 .80 12BQ6 1.16 5085 69
6AQS .53 6GK5 .61 12BR7 .74 s0CS 53
6ASS .60 6GK6 .79 12BV7 .76 S0EHS .55
6ATE .49 6GN8 .94 128Y7 .77 soLe 61
6ATS .86 6HE .58 12827 .86 70L7 97
6AU4 .85 6J56T .51 12CNS .56 11723 .85
6AUS .52 616 T 12CR6 .67 | 807 75

————————--0RDER FORM @ MAIL TODAY —=cneemm-
RAD-TEL Tube Co. !
Dept. Pt-8

at .
55 Chambers Street e s
Newark 5, New Jersey .
o :P K(s) B Own TV Re an 2a ?
SEND: Cheate ts of 3 - 25¢ ea

ers under $5.00 handliing charge - plus postage.

FREEI Send FREE Tube and Parts Catalog

Y Send FREE Troub.e Shooting (

NAME . .

ADDRESS . O
CITY ZONE STATE

o i LSS |
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PACE
SETTING

EW
Ily

24 CHANNEL
TRANSMITTER WITH TUNABLE
RECEIVER AND RAZOR SHARP
SELECTIVITY

“Velvet-smooth' tunable receiver.

“Q" multiplier at 455 KC IF input

for razor-sharp selectivity with
separate “peak” and “null” controls.
Spotting/Public Address/Modulation
control switch on front panel.

Silicon diode power supply for
improved regulation.

Quality engineered 20 tube perform-
ance including 5 Nuvistors and 7 diodes.
® .1 uvfor 6 db S/N sensitivity. $26950

Ee AR

5
5

®
bt

® ®
" e
T

®
BN,

WRITE FOR ‘*SPEC**

&

LABORATORIES, INC.

388 GETTY AVENUE, CLIFTON, N. J. ]

L A T W s e e e
30

SHEET.

=

Tips
(Continued from page 28)

plate” and put it in position first; after it
has dried, cover it with the tape. As a final
touch, you can cover the tape edges with a
thin coat of clear fingernail polish.

—P. C. Walton

CHANGING PANEL
DECALS WITHOUT TEARS

Ever wish you could change some of those
decals you put on the panels of your home-
brewed electronic masterpieces? It happens
to all of us when we modify a unit, or think
of a better name. If this is your problem,

place a strip of fresh cellophane tape over
the decal and stick it down well, leaving
one end free. Then remove the old decal by
pulling the tape directly out and away from
the panel. It may take two or three pieces
of tape to remove stubborn old decals com-
pletely. —Stanley E. Bammel

EMERGENCY OR
SPECIAL SCREWDRIVERS

If you carry a screwdriver to fit every width
and length of screw:-slot you encounter,
you’ll find that they can crowd other items
out of the tool box. Here's a way to obtain
those special sizes you need without having
them bulge over the sides of your tool kit.
Cut some short driver blades from 144"

steel and grind the opposite edges parallel
so that each blade is a snug push-fit in one

of your hex-nut drivers. Then grind the
end to leave 18" to 3{¢” projecting. Finally,
grind the tip to the thickness you need for
those special narrow or broad screw-slots.

—Ken Murray

Always say you saw it in—POPULAR ELECTRONICS



one way or the other,
you gain the most with
antenna specialists’

MR 77 (27 Mc)

‘Match-Maker

Beam Antenna

)

Vertical/Horizontal

N\
, the
/ antenna /-

/ specialists /II/
Now you can instantly match up your base antenna CO.=7
to work mobile and vertical bases or horizontal
base beams by simply switching from vertical to v
horizontal polarization through separate coax feed- 4 | .
ers. The dual-direction versatility of the *Match- | SLED (0T oy O 6’_ O_h'o
Maker” will give you a powerful 7 db. vertical for- pron = AL IR O L
ward gain. Switch to the horizontal beam and you | | teur, professional and £B. Custom design
get a 6db. forward gain. Either way, you get a broadcast and professinal installations.

15 db. front to back ratio. | 7////

Everything about the ‘‘Match-Maker” is rugged.
Sturdy, heat-treated aluminum boom and elements |
plus oversize clamps to hold elements firmly in ‘
place give it the structural strength to withstand
100 mph winds. Only 12%’ high with a boom
length of 10°, it weighs an easy-to-handle 24 Ibs.
If you're interested in VSWR, it's 1.5:1 or less,
either horizontally or vertically. 50 ohms, gamma
matched. All components are color-coded for
simple, fast, accurate assembly.

The portable power gener- §
ator with only one moving
part. Alternator principle.
1000, 1250, 3000 watt
models. Write for complete
information.

August, 1963



A

A) UTICA'S DUO-BAND FM RECEIVER for low (30-50
Mc’s) band and high (152-174 Mc's) band monitoring
of police, fire and business mobile telephone frequen-
cies. Xtal controlled positions for high and low bands,
illuminated tuneable slide rule dial, dual conversion
superhet receiver, squelch, tuned RF stage, xtal con-
trolled 2nd oscillator and is temperature compensated

for drift control.
110 V. AC only

B) For the ultimate in CB performance the T&C Il fea-
tures dual conversion 6 channel xtal controlled superhet
transceiver with tunable receiver. S meter and signal
strength output indicator, external xtal socket, auxiliary
speaker terminal and universal power supply in a
Detuxe Chrome Cabinet.. ............. ... . .. $199.95
C) The ruggedly handsome MC-27 is a dual conversion
6 channel xtal controlled superhet transceiver with su-
perior squelch circuit, automatic volume control and
universal power supply in a Deluxe Chrome Cabinet.

$179.50

LITERATURE

Please send free information on items marked.

i
Ooc {

|

: OA OB

| NAME...oeitecescnese sttt e e o, |
| Address .
l City..... State......o.occvenennnnenens |
|

|
UTlCA communications core, _ |

[_2917 W. IRVING PARK RD., CHICAGO 18, ILLINOIS 9

Products

PORTABLE ANTENNA SYSTEM

Vacationing hams and CB'ers now have a
solution to the antenna problem thanks to
“The Vacationer,” a portable antenna re-
cently introduced by D P Z Corporation.
The antenna oper-
ates on six differ-
ent bands—2, 6, 11,
10, 15, and 20 me-
ters—by virtue of
a shorting bar for
2 and 6 meters,
and small inter-
changeable coils
for the other bands.
Rated at 175 watts
PEP and 100 watts
for AM, the an-
tenna extends to 60
inches. Included in
the package are 10
feet of RG-58A/U
transmission line,
heavy-duty plastic base, coils and shorting
bar, 15 feet of counterpoise with alligator
clip, and a special aluminum window
mount. A low SWR is claimed on all fre-
quencies. Price, $22.50. (D P Z Corporation,
30 Broad St., New York 4, N.Y.)

COMPACT SCREWDRIVER KIT
A compact, convertible all-screwdriver tool
kit is currently being offered by Xcelite.
The PS88 set
includes five LLIT
slot-tip screw- 'H’lia ]
drivers (#4.” . I 1
through "), W%w‘
three Phillips |
screwdrivers 1.
(#0, #1, and
#2), and a spe-
cial hollow
“torque ampli-
fier” handle. The tools are housed in a
plastic pocket case. (Xcelite Inc., Orchard
Park, N.Y.)
(Continued on page 34)

Always say you saw it in—POPULAR ELECTRONICS



How can you be sure
the speaker you own s
really well-made?

e

Build it yourself!

(with the new KS-2 StrataKit)

NOT CONTENT with developing the world’s first
true slim-line speaker system in kit form (the
KS-1), Fisher now presents the KS-2, the newest,
most advanced 3-way slim-line speaker system
available in any form at anywhere near the price.

By simply installing the drivers, connecting
the crossover network and completing the pre-
assembled cabinet, you'll be well on your way
to hearing why.

The KS-2 features a 12” free piston woofer
with a half-roll cotton surround, massive 6 1b.
magnet structure, and a free-air resonance of 25
cycles. The 5” mid-range has a butyl-coated sur-
round and is sealed off in back to avoid interac-
tion with the woofer and tweeter. The 3” cone-type
tweeter is a hemispherical dome bonded directly
toa 1" voice coil with a big 2 Ib. magnet structure.
Highs are silky smooth and widely dispersed.

The full 3-way inductance-capacitance net-
work crosses over at 1200 and 2800 cycles and
has a continuously variable tweeter level con-

trol to compensate for room acoustics ard vari-
ations in pickup characteristics.

Measuring 20" wide x 25" high and only
6Y2" deep, the completely sealed, fiberglass-
packed cabinet weighs 35 lbs. when assembled.

Response of the KS-2 is 35 cycles to well
beyond audibility. It requires as little as 10 watts
of ‘power and will handle up to 60 watts. Price,
in unfinished sanded birch. $89.50*.

FREE! $1.00 VALUE! The Kit

H |
i | ™ |
¢ Builder's Manual: a new, illus- " |
| trated guide to high fidelity kit |
! construction. |
! Fisher Radio Corporation .
¢ 2152 44th Drive, Long Island City |, N. Y. 4
i Name E
i Address q

1
E City. Zone_—_State . E
facacaamme - o o = = o= - o = - - v

The Fisher

.
N UNFINISHED WALNUT, $94.50, FACTORY ASSEMBLED, IN SSNDED AND FINISHED BIRCH, $114.50; IN DILED WALNUT, 3119 SO PRICES SLIGHTLY HIGHIR
IN THE 7AR WEST, EXPORT. FISHER RADIO INTFRNATIONAL, INC,, LONG ISLAND CITY 1, N.Y. CANADA® [RI TE_ ASSICIATES, L70., WILLOWDALE, ONT.

August, 1963



< GIANT NEW 1963

Eﬂj _]j L CATALOG

@1 Pict T .. PRSEL MdiAmere 1831

RADIO-TV
ELECTRONICS

BURSTEIN-APPLEBEE CO. |

LT JACept. PE, 1012 McGee St., Kansas City 6, Mo.
(L 0TE ) Rush me FREE 1963 B-A Cotalog.
TODay

i Name

| Address
| city

Speak Softly
and carry
THE BIG STICK

STYLE 176 —~ THE BIG STICK is a
full ha!f wave, 2-section antenna for
maximum aperture. Center fed, it
keeps the signal on the ground. It
is isolated from environment by
quarter wave choke stub, making it
independent of mounting location
and length of transmission cable.
These handsome fiberglass rods
combine inherent protection against
precipitation static, corrosion, rust
— with professional quality per-
formance in the CB range.

White fiberglass top whip and lower

section with choke stub in base.
18°6" overall. U-bolts for mounting
on 1%" diameter pipe; female UHF

connector,
g COLUMBIA PRODUCTS COMPANY
"] SHAKESPEARE CO. SUBSIDIARY, COLUMBIA, S. C.
34

| bank, Calif.)

New Products

(Continued from page 32)

GENERAL-PURPOSE OSCILLOSCOPE

Kit builders who would like to put an
oscilloscope together will be interested in
EICO's general-purpose 3” unit, the Model
430. Vertical frequency response is flat
from 2 cps to 500
ke., and horizontal
response from 2
cps to 300 ke. Ver-
tical sensitivity is
25 millivolts per
centimeter, and the
horizontal sensitiv-
ity is .25 volt rm.s
per centimeter.
Synchronization is
fully automatic on
all ranges from 10
cps to 100 kc. Spe-
cial features of the
lightweight unit
(11 pounds) include
easy, direct connection to the vertical de-
flection plates (for modulation monitoring,
for example) by simply plugging test leads
into rear jacks and switching from “Ampli-
fier” to “Direct Plates,” and a regulated

N

| power supply for stable, drift-free opera-

tion. Price, $65.95 (kit); $99.95 (wired).
(EICO Electronic Instrument Co. Inc., 33-00
Northern Blvd,, L.I. City 1, N.Y.)

POLE-MOUNTED SPEAKER ENCLOSURE

A unique solution to the problem of ‘““where

to put the speaker” has been incorporated

in the pole-mount-

ed “Stereo Master”

enclosure currently

being manufac-

tured by Wald, Inc.

Internal capacity

of the 10" x 11” f

x 40" speaker en-

closure is about

4620 cubic inches;

acoustic lining is

employed to pre-

vent bass rever-

beration. Speaker

hardware includes

a Jensen 8" ex-

tended range woof-

er, 3%” tweeter,

and precision cross-

over network. The spring-loaded top sec-

tion of the pole keeps the enclosure, which

is finished on all four sides, in place. Price,

$66.90. (Wald, Inc., 119 Prospect Ave., Bur-
-3
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FEATURE FOR FEATURE — DOLLAR FOR DOLLAR
YOUR BEST BUY IN GB RADIO

THE NEW RCA

MARK VI

27-Mc CITIZENS BAND 2-WAY RADIDPHONE

UP TO 9 FIXED, CRYSTAL-CONTROLLED CONVENIENT ACCESS TO CRYSTALS FOR QUICK CHANGING.
TRENSMIT-AND-RECEIVE CHANNELS.

PLUS ALL-CHAKNEL TUNABLE RECEIVER.

PUSH-TO-TALK CERAMIC MICROPHONE with colled cord. EXCELLENT VOICE REPRODUCTION—high intelligibility.
COMPACT AND LIGHTWEIGHT

3%, high, 9 pounds. Fits easlly under
any auto dashboard.

EXCELLEMT TRANSMITTER
MODULATION CHARACTERISTICS

IMPROVED AUTOMATIC NOISE LIMITER
reducas effects of ignition and similar
interference.

B

i
< :_‘

Channel-marker kit. Select

J-QLGQ

Continuously tunable receiver
picks up any of the 23 C-B
channels. Tunes either by

liuminated working channel.
Pilot 1amps behind the fixed-
channel dials show the chan-

Separate mobile power sup-
ply. (Optional} 6- or 12-volt
for car or boat. All units

channels best for your area,
then mark them with the self-

channel number or frequency. nels being worked. contain AC power supply. adaering labels incluced.

Get all the Facts Before You Buy.

F3 Mall Coupon Today. Paste on 4¢ Post-Card.

ONLY | Rea ELECTRONIC COMPONENTS A N

] RCA ELECTRONIC COMPONENTS AND DEV CES
*OPTIONAL LIST PRICE ﬂ Commercial Engineering Dept. H-133R
l 415 South Fifth Street, Harrison, N, J.
I Please send more information on tha RCA Mark Vil} C-B Radiophone
= Name.
The Most Trusted Name ; ,

o in Electronics |
l City. Zone_____Stae.
(. — —_ —d
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NEW-TRONICS
PHANTOM

TUNEABLE CB ANTENNA
COPPER-SHEATHED
FIBREGLASS

MOST DURABLE!

FIRST AND ONLY fibreglass antenna
sheathed in copper braid and woters
proofed with gray plastic sheath. Re-
peated striking of obstructions will not
harm it. Bending of 90° will not crack or
break it, Has coll the electrical efficiency
possible only with an all metal antenna,

MOST VERSATILE!

Mounts in any convenient location on
car or truck. Only 48” high. Concept of
center loading for moximum perfor-
mance on 23 channels. Tuneable. Low

SWR. Maximum ronge. Model FG-27
é antenna has %4-24 base stud. Model

FGB-27 includes universal auto mount
and lead with PL-259 connector.

MOST ECONOMICAL!

With all its exclusive features, the
PHANTOM is priced lower than similar
| purpose antennas with inferior perfors
mance.

Model FG-27 antenna with %-24
stud . . . . . . . . . List $7.95
Model FGB-27 antenna, swivel base
ondlead . . . . . . . List $9.95
See the new PHANTOM at your dealer
! or write for literature describing our en-

tire line of CB antennas and accessories,
Pat. Pend.

NEW-TRONICS CORP.
3455 Vega Ave,, Cleveland 13, Ohio
Dept. P.

o —
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Pop’tronics
Bookshelf

BASIC INDUSTRIAL ELECTRONICS
COURSE
by Alfred Haas

This is another in a series of books put on
paper by the Gernsback Library that might
be characterized as a ‘state-of-the-art” re-
port. (The objective in these course books
is to offer the reader a how-and-why under-
standing of complex apparatus and tech-
niques. The current contribution by author
Alfred Haas is his second; the first, on
“Oscilloscope Techniques,” was very well
received, and this one should be equally
successful. Although industrial electronics
is an amazingly complicated and diversified
field, it is part of tube and solid-state elec-
tronics at the hi-fi amplifier, ham transmit-
ter, and power rectifier level of understand-
ing. If you ‘“savvy” these three categories,
industrial electronics will be equally clear
to you after you read this book.

Published by Gernsback Library, Inc., 15}
West 14th St., New York 11, N.Y. Hard
cover, $5.95; soft cover, $4.10.

A0 S v S e Y

BASIC SERVOMECHANISMS
by Ed Bukstein

Your reviewer particularly appreciated the
very first sentence in this book: “The servo-
mechanism is a self-correcting control sys-
tem.” It was a statement that laid the
foundation for what followed—the explana-
tion of a somewhat difficult subject without
the use of mathematics. Of course, author
Bukstein's magazine articles and other
books on equally tacky topics have led us
to expect a good job from him. This book
is intended for the electronics technician
who wants or needs an understanding of
servos, amplidynes, choppers, saturable re-
actors, etc. It covers the subject of basic
servomechanisms thoroughly, is well illus-
trated, and logically arranged. To test the
reader's ability to absorb the subject, a

Always say you saw it in—POPULAR ELECTRONICS




BUILD 20 RADIO

only

CIRCUITS AT HOME
with the New $2 95

PROGRESSIVE RADIO “EDU-KIT/®

A Practical Home Ra o Course
Now Includes s No Knowledge of Radio Necessary
W SRS % No Additional Parts or Tools Needed

$Q. WAVE GENERATOR 4 EXCELLENT BACKGROUND FOR TV

*

* ol

* AMPLIFIER Y School Inguiries Invited Teaining Electronics Technicians Since 1946
*

*

CODE OSCILLATOR s Sold in 79 Countries FREE EXTRAS

YOU DON‘T HAVE TO SPEND
HUNDREDS OF DOLLARS FOR A RADIO COURSE

The “Edu-Kit’’ offers you an omsandln PRACTICAL HOME RADIO COURSE at 3

m price. Our I(Il Is delllned lo Io & Eleﬂrmlcs Techniclans, making

use of the most modern methods of ho I will learn ndlo neory. construce

llon practice and servicing. THIS IS A COMPLETE RADIO COURSE IN DETAIL.

You will learn how to build radios, using regular schematics; how to wlro illd 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 jearn the basic principles of radio. You will construct, study and w. Wi
RF and AF amplitiers and oscillators, detectors, rectifiers, test equlrmem. You w learn
and practice code, USing the Progressive Code Oscillator. You and practice
troubie-shooting, using the Progressive Signal Tracer. Progressive S Injector, Pro
gressive Dynamic nldlo A Electronics Tester, Square Wave Generator the accompany-
lnI instructional material

You will receive tulnln‘ for the Novice, Technician and General Classes of F.C.C. Radio
Sma:'o.u‘r Llc’e‘nu?.‘_'ou wllldbgzld z'ol R‘ elverl Transml"erl. Squ'a‘re V'llve Geartierr:'or. c'
SCi or, $ignal Tracer an gnal Injector circuits, anc learn how to operate them. You
wll r-celvo an excellent background for television. Hi-Fl and Electronics.
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connrucﬁon is now becoming popular
in commercial radio and TV
A Printad Circuit is a special insulated
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conducting material which takes the
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Printed Circuitry is the basis of mod-
eorn Automation Electronics. A knowledge
of this subject is a necessity today for
anyone interested In Electronics.
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add this

to this

you'll be amazed at the
improved performance*

BLONDER-TONGUE
B-24¢ INDOOR BOOSTER

Some people think a booster is only for use with outdoor
antennas. Not so. In many cases, the new Blonder-Tongue
B-24c indoor TV FM booster produces a dramatic improv-
ment in reception when used with an indoor antenna. Sim-
ply add it to any garden variety indoor antenna, and you
get up to 12 db gain in signal strength—enough to turn
your indoor antenna into a powerful antenna system.

The Blonder-Tongue B-24c is easy to install anywhere in
the home—patented, stripless screws eliminate the need
to cut and twist twin lead. It can be used to amplify signals
from any indoor or outdoor antenna. It’s an excellent solu-
tion where you can't, or don’t want to, utilize an outdoor
antenna. Hook up a B-24c and see how much sharper and
clearer it makes the picture. What's more, you can operate
extra TV or FM sets from single indoor antennas—up to 4.

In very difficult reception areas an outdoor antenna is
necessary because it delivers a better signal-to-noise ratio
than an indoor antenna. In that case you still can use a
B-24¢ indoor booster, or any one of the indoor or out-
door boosters in the Blonder-Tongue line. Blonder-Tongue
boosters perform best. Try them today.

*especially effective in improving color TV
engineered and menvfsctured by
BLONDERXTONGUE
R # ANing St Newsrk.2 N. J.
Canadian Division: Benco Television Assoc., Ltd., Toronto, ontario®
home TV accesseries ¢ cipsed circuit TV o community TY o UHF convarters ¢ master TV
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(Continued from page 18)

number of questions appear at the end of
each chapter.

Published by Holt, Rinehart and Winston,
Inc., 388 Madison Ave., New York 17, N.Y,.
190 pages. Hard cover. $5.25.

A S S S v

MICROWAVE SYSTEMS FUNDAMENTALS
by F. Jonathan Mivec

To most electronics experimenters, the
world of microwave techniques is shrouded
in mystery. In this part of the spectrum,
the everyday vacuum tube and transistor
give way to klystrons, magnetrons, and
wave guide plumbing. Septums, splash
plates, and slots are a few of the terms one
encounters in the discussion of antennas, for
example. How can you find your way around
this maze ? Try reading Microwave Systems
Fundamentals with its easy-to-understand,
non-mathematical approach. It makes both
a handy pocket guide and ready reference
volume. It has our highest recommenda-
tion.

Published by Howard W. Sams & Co., 4300
West 62nd 8t., Indianapolis 6, Ind. Soft
cover. 288 payes. $5.95.

COMING NEXT MONTH

|
POPULAR "

ELECTRONICS

Look what they‘re doing
to electronic components!
POPULAR ELECTRONICS
goes behind the scenes to
see how miniaturization

e ” will aoffect experimenters
g E .
\\ - ond do-it-yourself fans.
I Te.s® .,
- . \
/ ON SALE

;'\

AUGUST 27

@ ELECTRONIC STOPWATCH
Reading down to tenths of a second,
this stopwatch operates courtesy of
the 60-cycle house current. It has
varied wuses, is easily constructed.
® 144-MC. SUPERHET
Remember the ‘Simple Superhet for 6
published in the April, 1963, issve?
Take the identical chassis layout,
change o few of the parts vaolues,
and it becomes—oa superhet on 2!

Always say you saw it in—POPULAR ELECTRONICS



REMOTE
CONSOLE

for Internatlonal Madel 50 and Model 10) Citizens Band traisceivers

RECEIVE

& °

MICROPHONE

A brand new compact control unit that permits
the installation of transceivers in the automo-
bile trunk or other out-of-the way space. Unit
mounts under auto dashboard and gives you
complete remote control of transceiver.

il MOBILE OR BASE STATION
OPERATION

8 EASY INSTALLATION

B TURNS TRANSCEIVER ON AND OFF

W SWITCHES TRANSMIT AND RECEIVE
CHANNELS

M ILLUMINATED DIAL

W DIMENSIONS: 2v2” H x 77 W x 5" D

M RUGGED CONSTRUCTION

SPECIFlCATIONS

ternat d a
pa h ot M M 1C
tr, € tains the receive rter stages 3
} printed circl l b rd fr m e present [x Ve us a new

T

n c he attractive cons A

ated dial, On-Off rol, s 1 q
r dicato ht h-to-talk )] cket.

August, 1963

TRANSMIT
——

CHANNER

TWO MODELS TC CHOOSE FROM

Model RM0-9 . . . a deluxe unit with 9 transmit

and 9 receive channels. Complete with channel

switch, but less crysials $57.50
-

Model RMO-1 . . . for single channel pperation.

Does not contain channel switch. Complete

less crystal ..$42.50
-

SEE THE EXECUTIVE REMOTE CONSOLE AT
YOUR INTERNATIONAL DEALER .. TODAY!

18 NORTH LEE o

OKLAHOMA CITw, OKLA.
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Let’s start with scopes—essential for the experimenter. EICO
has am excellent variety to choose from. The new full
performance 430 General Purpose compact with 3% flat-face
CRT; the 427 General Purpose DC scope; and one of the best
thought of scopes in the DC wide band field, the 5 CRT 460.

If you work with transistor circuits, EICO has the team for
you: the 1020 Power and Bias Supply with 0.005% ripple;
and the 680 Transistor & Circuit Tester which combines
transistor parameter measurements with a 20kQ/V multi-
meter for dc voltage (to 50v) and resistor measurements.

If you're interested in RF you'll need a good, wide coverage
RF signal generator with built-in audio modulation such as
the EICO 324 (150 kc-435 mc), and a good VTVM such as
the EICO 222 or peak-to-pcak VTVM the 232. Use either
one with RF VTVM probe PRF-11.

If you're interested in audio, EICO has an excellent Sine and
Square Wave Audio Generator ranging from 20 cps to 200
ke, the 377. You'll also need an AC VTVM. The i2-range
EICO 250 (measures 100 4V to 300V) is an excellent choice.
It has a panel switch that converts it to a broadband ampli-
fier with 60 db gain and over SV undistorted output. The
EICO 261 AC VTVM and Wattmeter has 11 ranges (meas-
ures 1 mv to 1000V) and it includes a tapped 4, 8, 16 and
600 ohms power resistor handling up to 80 watts as well as
load compensated wattmeter ranges. In general you will need
an EICO 222 or 232 VIVM as well, for measuring up to
1500 VDC or AC, and for resistance measurements.

If you like to draw materials from a “junk’ box, you'll nced
a Resistance-Capacitance Bridge, EICO 950B, which meas-
ures capacity from 10 uuf to 5000 uf, resistance from 0.5 ohm
to 500 meg., and contains a continuously varlable 0-500 VDC

A guide to what the

supply for a sensitive capacitor leakage test. Complement-
ing it is the 955 for in-circuit capacitor short—open testing,
and capacity measurements with unique shunt resistance
balancing.

For trouble shooting audio, IF, and RF circuits, the 147A
Multi-Signal Tracer has both RF & audio inputs with demod
& direct probes, noise locator circuit, wattmeter, substitu-
tion tests, & eye-tube and speaker monitors. And for testing
tubes nothing beats the economical EICO 628 Emission
Type Tube tester. The new 667 Dynamic Conductance Tube
and Transistor Tester is the best in the field, Both test all
the new tube types including Nuvistor, Novar, 10-pin, Com-
pactrons, elc.

Other handy items are EICO substitution and decade boxes:
EICO 1100 covers EIA resistance values from 15 ohms to 10
meg.; the 1120 E1A capacitance values from 100 mmf to 0,22
mf. The 1140 combines both 1100 and 1120 in one box and
permits series or parallel combinations as desired. The 1171,
a Precision Decade Resistance Box, covers 1 to 99,999 ohms
in l-ohm steps; and EICO 1180, a precision Capacitance
Dccade Box, covers 100 mmf to 0.111 mf in 100 mmf steps.
If you want to know kow a circuit performs with varying
line voltage, or to correct for varying line voltage during an
experiment, the EICO 1078 Mctered Variable Auto-Trans-
former AC Bench Supply provides 0-140 VAC continuously
variable, from 120 VAC line input with a 7%2 amp. current
rating. Output current and voltage are separately metered,
If you're an experimenter or technician, you’ll find that
EICO test equipment can make any job easier. You can also
be sure, that when you select EICQO instruments, as a kit or
factory-wired, you get the most performance for your dollar.
See the most complete line of test instruments (kit and fac-
tory-wired) at your distributor.

well equipped experimenters’

workbench looks like

$3
(h. 53,95
w, $79.95); 26t ‘(x. $49.95)

w, $59.95]
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PRICES OF EICO EQUIPMENT (k=kit; w=wired—430 (k. $65.95 w I
$99.50); 427 (k. $69.95; w. $109.95); 460 (k. $89.95; w. $129.50): 1020
(h, $23.95; w. $29.95); 680 (k. $25.95. w. $39.95); 324 (k. $28.95, w. I Name.
222 (k. $27.95; w. $42.95); 232 (k. $49.95; w. $99.95); PRF.11

955 (k. $19.95; w. $39.95); 147.4 (k. $29.95; w. $44.95); 628 (k. $34.95;
667 (k. $79.95; w. $129.95); 1100 (k. $7.95; w. $12.95) City

1120 (k. $6.95; w. $10.95); 1140 (k. $14.95; w. $19.95); 1171 (k. $24.95;

w. $20.95): 1180 (k. $17.95; w. $24.95); 1078 (k. $42.95; w. $54.95)

muzcmomc INSTRUMENT CO., INC.

3300 Northern Bivd., L. 1. C. 1, N. Y.]
Send free PE-8 I
I [0 28 page catalog

[ Short Course for Novice License l

O Send 36-page Stereo Hi-Fi Guide for which |
1 enclose 25¢ for postage and handling. I

w, $4.95) 377 (k. $37.955 w. $54.95); 250 (k. $49.95;]
w. $79.95); 9508 (k. $23.95; w. $29.95) I Address. {

Zone__State

R ]
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An Experiment in
A EEN
OPTICS

By Roy E. Pafenberg

Fiber optics—the transmission of
optical images through thin glass
fibers—is one of the most intrigu-
ing techniques used in modern elec-
tronics. This versatile new de-
velopment has applications in just
about every piece of equipment
where optical images must

be generated or processed.

When a large number

of fine glass fibers

are properly




roeeeed

aligned in a bundle. they can be used to
transfer an optical image—element by
element—from one end to the other. If
a glass fiber is coated with a thin layer
of glass with a lower index of refrac-
tion, light entering into one end of the
fiber travels down the length of it by
means of a series of reflections from the
walls.

Both flexible and inflexible fiber optic
elements are being made. Small di-
ameter flexible units for medical pur-
poses may be used for viewing a pa-
tient's stomach. or even—with a new
technique — inside a patient’s heart!
Flexible elements will permit engineers
to observe the internal functioning of
engines and other machines.

These versatile devices are made by
enclosing a bundle of aligned fibers in
a flexible plastic jacket and potting the
ends in highly polished clear plastic for
good light transmission.

For other applications, the aligned
glass fibers are fused into a solid mass.
Examples of dramatic new developments
resulting from this technique are high-
resolution, fiber optic cathode-ray tube
face plates and various types of image
pickup tubes—all with extremely high
efficiencies. The image on a fiber optic
face plate is about 40 times brighter
than with a conventional cathode-ray
tube since the image is formed on one
surface and transmitted, with very little
loss, to the other surface.

While the fiber optic element—a solid
type-——used in this experiment depends
on a series of internal reflections to
transmit light, suitably proportioned fi-
bers perform in the visible spectrum
exactly as do wave guides at microwave
radio frequencies. In combination with
laser beams with extremely wide usable
bandwidths, fiber optic wave guides
point to future communications systems
with fantastic capacity. A single fiber
optic “pipe” could easily carry a billion
phone calls!

A Practical Experiment. Images can be
transmitted through a fiber optic ele-
ment by placing an illuminated object in
direct contact with the polished ends of
the fibers, or by optically focusing an
image on this surface. The transmitted
image can be directly viewed on the
other end of the fiber optic element or
may be projected—using conventional
lenses—onto a viewing screen.

The setup used in this experiment is
shown in detail in Fig. 1. The image
from a 35-mm. photographic slide is

A 35.mm. slide projector is used to focus an image on the end of a 6” fiber optic element. Lens mount-
ed on third panel projects the transmitted image on a small screen mounted at the end of the baseboard.
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projected—in reduced size—onto the
polished end of a glass rod fiber optic
element. The image is transmitted
through the 6” fiber optic path and then

projected through an enlarging lens
onto a small viewing screen.
The fiber optic element is “Image

Conduit,” made by the American Optical
Company, and consists of 73,000 twelve-
micron (.0005”) fibers fused together
to form a hexagonal-shaped, 3”-di-
ameter rigid rod. Image Conduit is
available in 6” and 12” lengths from
Allied Electronics, a subsidiary of Allied
Radio, 100 North Western Ave., Chicago
80, II.. The 6” length, Type 1C-1-6, is

35 MM SLIDE PROJECTOR

»-r=4=FIBER OPTIC ELEMENT

A\
REPLACEMENT 8MM MOVIE PROJECTOR LENS
{SEE NOTE)

OPTIONAL SLIDE PROJECTOR MODIFICATION

Fig. 2. Two methods can be used to modify a slide
projector for the experiment. Use a maillng tube
as in Fig. 1 below, or mount a replacement 8-mm.
lens in the slide projector barre!l as shown above.

An image transmitted via Image Conduit and pro-
jected on small screen (left) reveals in outline fi-
brous structure of the 73,000-fiber optic element.

available under Allied catalog number
4E450 at $6.25. The 12” element, Type
1C-1-12, catalog number 4E451, sells for
$11.00.

An lImage Source. The image source
used in this setup is an ordinary 35-mm.
slide projector. Since projectors are de-
signed to throw enlarged images on a
screen some distance away, a different
lens or lens-spacing system is necessary
to get a reduced image which can be fo-
cused on the end of a fiber optic element.

The easiest way to modify the pro-
jector is to remove the lens and slide
an 18” length of tight-fitting mailing
tube over the lens barrel (see Fig. 1).
Secure the mailing tube in place with
friction tape; also use tape to build up
the size of the projector lens so it fits
snugly in the tube’s other end.

Fire up the projector and insert a
slide. Move a white card back and forth
in front of the lens. At a distance of
a few inches, depending on the focal
length of the lens, a very small, intense,

\ e

«-"
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Lenses, a bent 12" optical con-
duit, and pipe adapter used to
mount the projection lens are
shown at left. The 12” element,
bent as described in the text,
provides an excellent demon-
stration of image transmission
through a fiber optic path.

in-focus image will be observed. Make a
note of this distance; the end of the
fiber optic element will later be mount-
ed exactly at this point.

A second method of modifying a pro-

jector involves replacing the original
long-focal-length projection lens with
one of a shorter focal length (see Fig.
2). Suitable lenses can be obtained from
junked 8-mm. movie cameras and pro-
jectors, and most camera dealers will
sell them at a very low price. Alter-
nately, a replacement 8-mm. projector
lens can be purchased reasonably.

Two Lafayette Radio 8-mm. movie
projector zoom lenses were used in the
setup shown in the photos, one for the
projector image-reducing lens and the
other for projecting the fiber-trans-
mitted image on a screen. Each has an
adjustable focal length of 15 to 25 mm.

Mounting the replacement lens in the
projector barrel (in reversed position)
takes a little ingenuity. The author used
a military surplus electrical connector
clamp bushed out with electrical tape.

As described before, find the best
position for the end of the fiber optic
element by determining where a sharp
image falls with the lens in place.

Construction. A permanent setup (not
absolutely necessary) was constructed
by the author, and consists of a base-
board and four panels. The slide pro-
jector was mounted at one end of a 40”
x 8” x 1”7 white pine board; a 58” long
board should be substituted if the orig-
inal lens is used with an extension tube.
Four 6” x 8” panels of 4" tempered
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Masonite were used to mount the fiber
optic element, the projection lens, and
the projection screen.

Using machine screws and nuts, mount
two 11%4” brass angle brackets on one 6”
side of each Masonite panel. Cement a
5”7 x 7”7 white card to the center of the
mounting bracket side of one of the
panels. Using wood screws, mount this
panel in the center of one end of the
board as shown in the photographs.
Center the modified slide projector at
the other end of the board and mount it.

Adjusting the Panels. Turn on the slide
projector and adjust its mounting so
that it projects a beam parallel with
and down the center of the base. Cen-
ter one of the Masonite panels on the
board in front of the slide projector lens
and mark the center of the projected
image. Drill a %” hole at exactly the
same spot in each of the three remain-
ing panels. Then install 1” rubber
grommets in two of the panels to hold
the fiber optic element. Mount one of
the panels 1” farther from the lens than
the optimum focus point which you
found earlier and mount the second
panel 4” beyond the first.

Now install the fiber optic element in
the grommets, and adjust it so that a
sharp image from the projector falls on
its end.

The Projection Lens. The mounting
position of the projection lens depends
on its focal length. A short-focal-length
lens such as one salvaged from an 8-
mm. movie camera or projector should

(Continued on page 117)
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This stable °“front-end”® BFO mahkes CW

and SSB sets out of marginal receivers

By HARTLAND B. SMITH, wsvvD

Despite the well-deserved popularity of c.w. and single-

sideband among radio amateurs, both modes of
operation—and especially sideband (SSB)-—can create
some annoying problems on the receiving end. They can’t
be copied on a receiver which lacks a beat frequency
oscillator (BFO). Without some means for generating
a stable local carrier (the function of a BFO), the
prospective Novice finds it impossible to practice code
reception, and the curious SWL has a hard time decipher-
ing sideband QSO’s. Furthermore, many inexpensive or
elderly ham receivers, even when equipped with BFO's,
drift so badly that the operator must constantly retune
to keep from losing the desired signal.

Luckily, there is now a simple answer to these prob-
lems—an amazingly stable, simple gadget called the
“Code Bander.” This easily constructed receiver accessory
will enable you to copy code and sideband on any receiver
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that covers the amateur
frequencies. If you're pres-
ently DX’ing with a broad-
cast/short-wave combina-
tion that lacks a BFO, or
if vou're struggling along
with a simple regenera-
tive set or a communica-
tions receiver that drifts
badly, this useful little
device will greatly im-
prove Your receiving capabilities.

How It Works. Unlike ordinary BFO's,
the Code Bander does not operate at the
receiver's intermediate frequency. In-
stead, it produces r.f. energy on or near
the frequency of the desired station. It
will turn a quacking sideband signal in-
to easily understood AM phone, and will

PARTS

B1—9-volt transistor battery (Burgess 2U6 or
equivalent )

Cl1—15-upf. variable capacitor
HF-15-X or equivalent )

C2—140-unj. variable capacitor (Hammarlund
MC-140-S or equivalent)

C3—39-uuf. NPO ceramic capacitor (Centralab
TCZ-39 or equivalent)

C4, C5- 3560-uuf. silver mica capacitor (El-
menco CM-20-D-561) or equivaleut)

C6,C7, C9—.0047-uf. disc capacitor

C8—2-ppf. tubular ceramic capacitor { Erie CC20-
CK-020C or equivalent )

C10—30-upnf disc ceramic capacitor (Centralab
DD-300 or equivalent)

J1—Shielded phono jack

L1—-22 turns of Barker and Williamson 3014
coil stock tapped 2 turns and 15 turns from the
ground end

(Hammarlund

Transistor Q1 is a highly stable

also supply a beat note for effective
code reception. Designed for connection
to the set's antenna terminals, it can
be installed without tearing into your
receiver’s vitals.

The Code Bander contains two inex-
pensive transistors: @1, which serves as
a highly stable oscillator, and @2, which
acts as an r.f. amplifier. The oscillator
can be tuned to any frequency in the 3.5
to 4 me. amateur band by adjusting the
coarse tuning ecapacitor, C2. Vernier
capacitor C1 provides the extreme band-
spread required to accurately zero on a
specific signal.

Both the fundamental and harmonics
of the oscillator frequency are present at
jack J1. Thus, the Code Bander can be
used not only on 80 meters, but on 40,

LIST

Q1, Q2— 2N 1180 transistor
R1—1500 ohms
R2-—47,000 ohms
R3-—270.000 ohms
R4—6800 ohms
R5-—560 ohms
R6—100,000 ohms
R7--10,000 ohms
R8—470 ohms N
R9—5000-0hm potentiometer with switch S1
RFC—2.5-mh. r.f. choke
S1-—S8.p.d.t. switch (part of R9)
2—Transistor sockets
1--3" x 5" x 47 aluminum utility cabinet (Bud
AU-1028-H.G. or eoguivalent)
1—3" x 3%4” x 1A” (approx.) aluminum chassis
1-—~Transistor battery connector-—see lext
Misc.—One- and two-terminal tie strips, solder
lugs, wire, hardware, knobs, ctc.

All resistors
Yo-watt, 10%

amplifier. The unit’'s fundamental

oscillator, and Q2 acts as an r.f. l
frequency range is 3.5 to 4 mc. =R
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The small parts are
mounted under the
chassis, and tun-
ing capacitors and
insertion contro!
to the front panel.
Solid support for
L1 is provided by
cementing pieces of
polystyrene rod in
the places shown.
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This top and front
view of the Code
Bander shows the
general mechkanical
arrangement with
the small chassis
mounted to the front
panel. Note that the
transistors and bat
tery are mounted on
top cf the chassis.
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20, and 15 as well. Control R9 adjusts
the output so that optimum balance be-
tween the received signal and locally
generated carrier can be achieved.

Oscillator stability is enhanced by
tapping the base connection of Q1 down
from the top of L1, and by using high
capacity at C} and C5 to swamp out
capacitance changes in Q1. A very low
value coupling capacitor, C8, minimizes
instability resulting from amplifier load-
ing.

Construction. Putting the Code Bander
together will be easier if you install
C1, C2, C3, L1. and R9 after wiring the
other parts. A one-terminal tie strip sup-
ports the junction of R5, R6, and the
r.f. choke (RFC). A two-terminal strip
supports C} and one end of C5.

Most chassis grounds are made to sol-
der lugs located under the nuts which

SINGLE SIDEBAND

Single sideband (SSB) is basically a way of re-
ducing the bandwidth an AM signal occupies, and
increasing its effectiveness per watt of power
radiated. A conventional AM signal has 50 per-
cent of the power in the carrier and 25 percent
in each sideband when 100 percent modulated.
An SSB signal has all the radiated power in one
sideband. Since a carrier of the correct fre-
quency and amplitude is required for recovery of
the modulation signal at the receiving end, it
must be supplied in the receiver. The Code
Bander is a low-cost device for providing this
carrier to receivers lacking an adequate BFO or
any BFO whatsoever for receiving both c.w. and
SSB.

hold the chassis to the front panel. Ex-
ceptions are the grounded end of C5
which goes to the ground terminal of JZ,
and the cold ends of LI and R9 which go
to a lug bolted to the front panel midway
between R9 and C1. (The head of this
bolt is visible in the top photo on page
47 behind R9’s knob.) Trim resistor and
capacitor leads so they are just long
enough to connect to the terminals.
The connector for B! was salvaged
from the top of a discarded 9-volt tran-
sistor battery. Solder one terminal of
this connector to a ground lug and run a
wire from the other terminal, through a
hole in the chassis, to switch S1 (a part
of R9). Since the drain is less than 2
ma., the battery will last indefinitely.
Mechanical Stability. A number of pre-
cautions must be observed to insure
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ruggedness. Beef up the 3” x 5” x 4”
aluminum utility cabinet by installing
extra sheet metal screws around the
edges of both front and rear panels.
Most components are mounted on a
small aluminum chassis which is bolted
to the front panel and, after installation
in the cabinet, fastened to the rear panel
with two sheet metal screws.

Solid support must be provided for L1.
Cut three %” lengths of !%”-diameter
polystyrene rod and cement them be-
tween the coil and the bodies of C2 and
R9. These plastic braces are visible in
the bottom photo on page 4°7.

Code Bander Operation. To copy c.w.,
tune the receiver until you come across
the familiar thump and hiss which de-
notes a code signal. Turn R9 to mid-
range, and adjust C2 until the Code
Bander's carrier beats against the signal
to produce a whistle each time code is
sent. You can vary the pitch of the beat
note by tuning CI1. Finally, adjust R9
for the best ratio between the signal and
the locally generated carrier.

If R9 is set too high, the c.w. station
will be smothered. On the other hand,
too low a setting of the injection con-
trol will cause the beat note to weaken
or disappear entirely.

Copying Sideband. For sideband recep-
tion, tune the receiver until the incom-
ing garbled speech is loudest. If you’re
using a regenerative set, turn down its
regeneration to drop the detector out of
oscillation. Run C2 back and forth until
the local carrier can be heard on top of
the incoming signal. Slowly tune C1 for
normal sounding speech. Set R9 just
above the point where the signal tends
to distort.

Although at first glance these instruc-
tions may appear complicated, once
you're accustomed to operating the Code
Bander, you’ll find it easy to quickly
tune in either a c.w. or sideband signal.
If there is too much output with R9 at
minimum, connect a twisted wire gim-
mick in the lead to the receiver (a gim-
mick is two short pieces of insulated
wire twisted together to form a small
capacitance). The gimmick arrangement
may be needed with some receivers on
80 meters.

One final tip: if @1 should refuse to
oscillate, move the base tap on LI up
a turn or two.
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/HEN you took your original rabbit
ears out of the box in which theyv
came to you, it's almost certain that you
did not find adequate instructions for
their use. All of the manufacturers of
rabbit ears, having built a very fine prod-
uct, scem to have agreed that you must
learn about it the hard way. So, they
tell you nothing, or next to nothing, and
your only recourse is to regard the ad-
justment of your ears as another of the
“pleasant” mysteries of television.

Perhaps you have decided, after much
experimenting, that you get best results
with a long ear pointed at Chiilicothe,
Ohio, and a short ear pointed at the
moon. Now this is all wrong-—for several
dull scientific reasons which can quickly
be passed by. However, since the manip-
ulation of rabbit ears is quite critical,
producing either (and usually unexpect-
edly) a shocking improvement or de-
generation in picture quality, a few
helpful comments are in order.

As on the rabbit, the ears should be
the same length, and if you need utmost
sensitivity from your antenna, this
length should be changed every time you
switch channels.
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In the chart on page 50 is the an-
swer to TV’s best guarded secret—the
electronically right length for rabbit

ears. Measurements to a small frac-

tion of an inch may seem like lint-
picking if you're entirely happy

- about the picture quality you
\"~ are getting by adjusting your ears

“esthetically.”” If, however, you're
fighting to get a good picture out of a
troublesome channel, exact-length rabbit
ears will improve things. Measure with
a steel tape or that cloth tape in the sew-
ing basket, starting where the ears come
out of the base. Small reference scratches
can be made on each ear with a file so

TV BEST
CUARDILD
SECRET- -

By LEWIS A. HARLOW

that you can quickly retune them for
best results on any channel.

Wide or Narrow Ears? There's a catch
to the problem of adjusting rabbit ears.
They do not do their best when pointed
up in i wide or tight V-—they should be
extended out to the sides! Unfortunate-
ly, this introduces a situation which is
socially impractical, and one which has
an element of danger. An unsuspecting
guest may back into a rabbit ear point
and impale himself upcn it.

What happens, you ask., when rabbit
ears are turned up into a V position?
How long should they bz ? The arithmetic
for this can get very complicated be-
cause everything changes a little every
time you change the angle of the V.

In general, when using rabbit ears in
this unscientific positicn, they should be
slightly longer (maybe 10 percent) than
the exact figures given for horizontal
ears in the chart. They should be as
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widely spread as possible, and, of course,
they should be the same length as one
another.

Different Types of Ears. In addition to
the ordinary, garden-variety rabbit ears,
other types available include exact re-
placements for those built into portable
TV sets (sold through electronics sup-
ply houses), and at least a dozen models
that include a switching arrangement in
addition to the basic adjustment of the
ears. These switches, which perform a
variety of matching and orienting func-
tions, may have as few as three posi-
tions or as many as twelve, depending,
seemingly, upon whim.

If the switch positions correspond to
Channels 2-13, fine. If, however, the
positions are numbered 1-12 or, as in
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one case, 1-9 followed by A, B, and C,
the contribution of the switch is far
more subtle, and the best position can
be found only by ‘“cut-and-try.”

Guaranteed Method. Here is a three-
step experiment that will guarantee ab-
solute maximum performance with
switches. Before starting, adjust the ears
to exact length, and provide room to
swing them around. It is necessary to
carry out the steps in the order indi-
cated, since you are dealing with three
variables which are inter-related; if your
method lacks scientific orderliness, your
results will be confusing.

Step One: Set the rabbit ears selector
switch to its lowest position.

Step Two: Swing the ears in a circle
to get the best picture. You are trying
to do two unrelated things—strengthen
the incoming signal and, secondly, elimi-
nate ‘ghosts.” If the main signal is
strong enough so that the rabbit ears

Channel Inches Channel Inches
2 507% 8 151,
3 457 9 15
4 413/, 10 141,
5 3634 11 14
6 333, 12 1354
7 16 13 131,

do not need to be positioned critically,
the ears can then be set to reject ghosts.
A compromise may be necessary.

Step Three: After obtaining the best
possible results with the above steps,
adjust the TV set's fine tuning control.
Now move the selector switch on the
rabbit ears to its next position, and re-
peat Steps Two and Three. And so on,
ad nauseam.

The Rabbit Ears Test. Although rabbit
ears tuning perfection is not recom-
mended as standard practice, it is ex-
tremely useful in determining whether
your present antenna and your use of it
are as good as they could be. Rabbit
ears can serve as a standard against
which other antennas may be compared.
By quickly connecting a pair of ears, you
can determine if your roof antenna is
pulling in a good signal or if it, or
the TV lead-in, is defective.

Yours for the better picture. 30—
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THE TUBE FAMILY TREE

PART 3 By LOUIS E. GARNER, Jr.

Tubes amplity weal: signals. but they also do many

other rital electronie jobs, as this final Part shows

HAT ABOUT THE FUTURE of the vacuum tube? Will designers
Wcontinue to develop tubes based on new principles, and improve
tubes employing already-known ones? The answer to this question is
probably ‘‘yes,’”” and a good look at the types discussed in this final
portion of the tube “family tree’ should convince anyone that the end
is certainly not in sight. The family history of the cathode-ray tube
alone ably illustrates how present-day tubes are built on past develop-
ments ond discoveries. The first ancestor of the CRT was in actual
operation in 1897, nine years before De Forest’s triode put amplifica-
tion into the hands of electronic researchers. Even so, practical television
had to await developmen: of more sophisticated CRT's, and particularly
that much more unprecedanted invention, the camera tuba.



FLEMING
VALVE

Camera Tubes. Used in television cam-
eras, these tubes produce a video signal
corresponding to the light image of a
picture or scene which is to be televised,
recorded on tape, or transmitted over a
wired installation. In general, camera
tubes consist of an electron gun assem-
bly, a means for deflecting the electron
beam in a regular pattern, and a photo-
sensitive target assembly of some type
which can convert light patterns into
electrical charges or signals when struck
by the electron beam. The electron guns
and deflection techniques used with cam-
era tubes are basically like those used
with display-type CRT’s.

The iconoscope was, for a number of
years, the most practical type of camera
tube. The heart of this device is a sen-
sitized target on which the scene to be
televised is focused by a lens system.
The target is of sandwich-like construc-
tion and consists of a conductive coat-
ing or signal plate, a layer of insulation,
usually mica, and a mosaic pattern of
tiny photoemissive globules. Each glob-
ule acts somewhat like a miniature
photocell.

When light strikes a globule, it emits
electrons to a greater or lesser extent
depending on the intensity of the light.
These electrons are picked up by a col-
lector ring in front of the photo-mosaic,
leaving a greater or lesser positive
charge on each globule. The globules
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and the insulated signal plate behind
them thus act as a capacitor. As the
beam from the iconoscope’s electron gun
strikes each globule, it restores the elec-
trons lost by photoemission, and, in ef-
fect, discharges the capacitor, develop-
ing an output signal at the signal plate.
The signal corresponds to the image of
the scene being televised.

The Image Orthicon. Today, the most
sensitive and widely used type of camera
tube is the image orthicon. It is made
up of three principal parts: an image
section; a scanning section; and an elec-
tron multiplier. The image section of
the tube contains a semitransparent
photocathode on the inside of the glass
faceplate, an accelerating grid (No. 6),
and a target which consists of a thin
glass disc with a fine mesh collector
screen positioned very close to it on the
photocathode (front) side. Focusing is
accomplished by means of a magnetic
field produced by an external coil and
by the proper selection of photocathode
and accelerating grid voltages.

In operation, the scene to be televised
is focused on the photocathode, which
emits electrons proportional to the in-
tensity of the light striking each of its
areas. The electron streams are focused
on the target and cause secondary elec-
trons to be emitted by the glass disc.
These secondary electrons are collected
by the adjacent wire mesh, leaving the
photocathode side of the disc with a pat-
tern of positive charges corresponding
exactly to the image being televised.
Since the glass is quite thin, a similar
charge pattern is set up on its opposite
side.

The glass is scanned by a low-velocity
electron beam produced by an electron
gun and deflected by external electro-
magnetic coils. This beam is made to
decelerate and to approach the glass
vertically at essentially zero velocity by
the potentials applied to the decelerator
grid (No. 5) and the field mesh. Some
of the electrons are deposited on the
glass to neutralize its positive charge
while others are repelled to form a re-
turn beam. The return electron beam,
then, is modulated by the positive
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The image orthicon is one of the most com plex, precise vacuum tubes in common use.

charge pattern on the target and hence
in accordance with the original light
image.

On coming back to the electron gun
area, the return beam passes through a
five-stage electron multiplier similar to
that employed in photomultiplier tubes,
developing an output video signal. The
dynodes in the multiplier section may
amplify the modulated beam oy 500
times or more. with the result that the
image orthicon is basically more sensi-
tive than the human eyve in picking up
faint light images.

The monoscope is a special type of
camera tube. Its basic principle of op-
eration is similar to that of other CRT's,
for it incorporates essentially the same
type of electron gun and deflection sys-
tems. However, it is fitted with a per-
manently installed fired pattern—such
as a TV test pattern- and develops only
a repetitive video signal.

Special CRT’s. In addition to thke cath-
ode-ray tubes we've discussed, there are
a number of special types which depend
on electron beams for their oparation.
Among these are a variety of discharge
and demonstration tubes used for class-
room study and laboratory experiments,
but by far the most common type is the
X-ray tube.

The basic X-rayv tube consists of two
principal electrodes: an electron source
(cathode), and a target anode. The
anode is of dense metal and set at an
angle with respect to the electron source.
In operation. extremely high voltages
are applied to the two electrodes, ac-
celerating the electron stream to tre-
mendous velocities. On striking the tar-
get anode, the electron beam excites the
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metal atoms, causing them to emit ultra-
short electromagnetic radiation—-X rays.
Since the target is set at an angle. the
X rays are radiated out through the
side of the tube's glass envelope. where
they can be photographed and used to
trace in outline the interior make-up of
solid matter.

UHF Tubes. Conveational receiving
and transmitting electron tubes cannot
be used effectively at ultra-high and
super-high radio frequencies, that Iis,
from five hundred to tens of thousands
of meqgacycles. At these frequencies,
short lead lengths begin to have consid-
erable inductive reactance and act like
coils or even r.f. chokes. minute inter-
electrode capacities become short cir-
cuits, and even the time required for an
electron to move from a cathode to a
plate may represent several cyvcles of the
frequency to be handled. \When even
higher frequencies are considered, famil-
iar tuned circuits cannot be used and are
replaced by resonant carities essential-
Iy hollow. metal-enclosed spaces which
behave like tuned cireuits.

Tube manufacturers have designed a
number of special tubes for use at ex-
tremely high frequencies. In general,
these tubes have close electrode spacing
to reduce electron transit time and,
often, disc-shaped electrodes to reduce
terminal lead inductance. Interelectrode
capacities are minimized by keeping elec-
trode supports small end shaping them
for maximum spacing with respect to
other tube elements. Due to their con-
struction, many UHF tubes take on
strange and unusual shapes, and are
often named after their physical appear-
ance. Thus, one firm may offer long,
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slim *‘pencil” tubes, while others produce
stepped tower-like “light-house™ tubes,
and so on. Quite frequently, the tubes
are manufactured with resonant cavities
as an integral part of their structure.

One pencil-type triode oscillator tube,
the RCA 7533, is made with two built-in
resonant cavities, one between grid and
cathode and another between grid and
plate. The tube looks very much like a
small ecan. Designed for use as an oscil-
lator in the 1660-1700 me. band, the 7533
has a plate dissipation rating of 3.6
watts and can deliver approximately 500
milliwatts.

Another interesting UHF tube is the
RCA 7457, a beam power type which can
be used at frequencies up to 2000 me.
With a maximum plate dissipation rat-
ing of 115 watts, it can handle input
powers as high as 180 watts up to 1215
me. Used as a class C amplifier with
900 volts on its plate, it can deliver ap-
proximately 40 watts at 1215 me. It is
designed for forced-air cooling and has
a built-in finned radiator. In general, the
7457 is used with external cavities,
coaxial-cylinder, or parallel line circuits.

The GE GL-6299 is a co-planar triode
suitable for use as an amplifier at fre-
quencies as high as 3000 me. Designed
for use in receivers, it has an extremely
low noise rating. As a rule, it is used
with external cavities or coaxial circuits.
Of ceramic construction, the GL-6299
generally resembles the “light-house”
tube of a few vears ago.

The UHF tubes we've just examined,
as well as many similar types, operate
on the same principles as more conven-
tional electron tubes, except for their
frequency of operation and the types of
tuned circuits with which they are used.
In addition, however, there is a group of
high-frequency tubes which operate on
entirely different principles: magnetrons,
klystrons, trarveling-wave tubes, and re-
lated types. We’'ll examine these next.

The Magnetron. Although used exten-
sively since World War 1I as high-power
oscillators in radar transmitters and
other types of ultra-high frequency
equipment, the magnetron is basically a
diode. In its common form, it consists
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High transconductance, close element
spacing, and very iow lead inductance
are the design factors responsible for
the good performance of the light-house
tube at frequencies up to 3000 mc.
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Magnetron operation de-
pends upon interaction
between the electron
stream and a strong,
constant magretic field.

TUNED CATHODE PLATE
LINE |%
\;

ELECTRON B-
PLATE  PATH

of a coaxial cathode and a circular
anode (or plate) which may, or may not,
be split into two or more segments. This
assembly is placed between the poles of
a powerful permanent or electromagnet
and aligned so that the magnetic field
is coaxial with the cathode and plate.

In operation, a high positive voltage
is applied to the magnetron’s plate. If it
were not for the magnetic field, the elec-
trons emitted by the cathode would trav-
el in a straight, radial line directly to
the plate. The magnetic field, however,
forces the electrons to travel in a spiral
or circular path; and if the field is made
strong enough, most of the electrons
swing in complete circles, returning to
the cathode. These high-speed electrons,
whizzing by the plate structure. induce
high-frequency currents. To obtain os-
cillation, then, a proper balance be-
tween anode voltage and magnetic field
strength is needed, for the electron reso-
nance must approximate that of the
resonant cavity formed by the plate
structure.

A split-anode magnetron can be made
to oscillate at frequencies much below
the natural electron resonant frequency
by connecting the segments to a tuned
circuit, such as a tuned line. In higher
frequency types. the tuned circuit may
be little more than a heavy bar of metal
connecting the segments together to
form a simple closed loop. Split-anode
magnetrons need not be limited to two
segments; four, six, eight, or more seg-
ments may be used.

A different type of magnetron em-
ploys a solid anode in which small reso-
nant cavities have been formed. The
high-speed electrons moving fpast the
cavity openings shock the cavities into
oscillation. The action is somewhat
analogous to what happens when a per-
son blows sharply across the open end
of a small closed tube to produce a
whistle.

Commercially available magnetrons
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FILAMENT

For efficient magnetron operation, a defi-
nite relationsh:p between plate voltage
and magnetic tield st-ength in the inter-
action space must always be maintained.

ELECTRON

PATHS The multi-cavity magne-
tron has advantages that
are important in prac-
tical radar applications.

operate at frequencies from a few hun-
dred to as high as 30,000 mec. and can
deliver peak output powers ranging up
to 2000 kw. (2 megawatts!) when used
as pulse generators, or hundreds of
watts when used as c.w. sources.

The Klystron. In ore sense a special
type of cathode-ray tube, for it utilizes
an electron gun and a stream of elec-
trons for its operation, the klystron can
be used as an ultra-high frequency oscil-
lator or amplifier. When first invented,
the device was originally dubbed a rhwm-
batron, for the electrons were said to be
made to *“dance zhe rhumba’ within the
tube, since they were 1 elocity-modulated.

The components of the basic klystron
tube include an electron gun assembly,
a pair of closely spaced grids called a
“buncher,” another pair of grids called
a “‘catcher,” and an anode or plate called,
in this case, a “‘collector,” since it re-
ceives the electron stream sent down the
tube by the gun assembly. There is a
narrow ‘‘drift space” between the bunch-
er and catcher grid assemblies.

In operation, the electron beam is
aimed down the tube by the electron gun,
and an r.f. voltage is applied to the
buncher grid. As the electrons approach
the buncher anc pass through it, they
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DRIFT SPACE

J.‘— RF IN
ELECTRON
ASSEMBLY

Bunching of groups of electrons
as they move through tube is the
basic principle of the kiystron.

are alternately slowed and speeded up,
that is, velocity-modulated. To visualize
how this occurs, consider that the first
buncher grid is momentarily negative
and the second positive. Those electrons
which are approaching the first grid are
repelled and slowed down. Those which
are between the first and second grids
are repelled by the first and attracted
to the second and hence speeded up.
Those which have passed the second grid
are attracted ‘‘backwards” and hence
slowed down. On the next r.f, half-cycle,
When the first grid is positive and the
second negative, the action is reversed.

Thus, the net result is that the elec-
tron stream is separated into tiny bunch-
es corresponding to the applied r.f.
frequency. As the velocity-modulated
stream moves along the drift space, the
faster moving electrons in each bunch
(or bundle, if you prefer) overtake the
slower moving ones and the bunch, in
one sense, becomes ‘stronger,” for a
greater number of electrons are com-
pacted together. When these bunches
pass the catcher grid assembly, they
give up most of their energy, shock-
exciting the tuned circuit into oscilla-
tion. Afterwards, the spent electrons
are accumulated by the positive-charged
collector.

In practice, klystrons are operated at
such high frequencies that resonant cav-
ities, rather than conventional tuned cir-
cuits, are used to tune the buncher and
catcher grids. The electron stream is
generally focused by a strong permanent
magnet or electromagnet placed on the
outside of the tube. A tunable klystron
can be assembled by using a bellows-like
arrangement for the cavities, permitting
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Kiystron plate voltage must be accurate
and have good regulation for efficiency.

the cavity size to be reduced (to increase
frequency) or expanded (to reduce fre-
quency).

Since the output signal is much greater
than the input signal applied to the
buncher, due to the electron concentra-
tion which takes place in the drift space,