“Projects to Build:

Color Meter—Multiplex Adapter
Emergency Lamp~Induction Pickup
Crystal Checker—Hi-Gain Module
Metionome—Boost Box for Portables

Part | of a New Serial

. The Vacuum Tube Family Tree
_(puge 45)
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‘You Can Buy.a New Robot for $2500
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NOW 8 WaYS

ToAssure Advancement
Or Turn Your Hobby Into

ANew, Profitable Career

TRAIN AT HOME
WITH THE LEADER

NRI is America’s oldest, largest home-study Electronics,
Radio-Television school. For nearly half a century NRI
1as maintained the confidence and respect ¢f students,
zraduates and the Electronics Industry for constantly
oroviding the best possible home-study treining at a
sost most everyone can afford. No matter how much or
how little education you have, one of NRI’s eizht courses
can help you toward a more interesting, mor= profitable
career. Mail the postage-free card.
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FIRST CLASS
PERMIT
NO, 20-R
(Sec. 34.9, P.L&R))
W ashington, D.C

BUSINESS REPLY MAIL
Washington 16, D.C.

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES
POSTAGE WIiLL BE PAID BY
3939 Wisconsin Avenue
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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 NR1 gradu-
ates do and earn. Mail postage-free card.

“I want to thank NRI for making it all
Eossible." says Robert L. L'Heurcux of Need-
am, Mass.. who sought our job consultant’s
advice in making applications and is now an
Assistant Ficld Engincer in the DATAmatic
Div. of Minneapolis-Honeywell, working on
data processing systems, —

“Everything I now have is duc to my success
through NRI training,” writes Wallace G.
Baptist, who has developed a large and prof-
itable wholesale ftadio Elcectronics busincss
in Jacksonville, 1ll. Iis business now requires
14 employees,

“If 1 had failed to enroll with NRI, | may
never have gotien anywhere.” That's how Van
W. Workman, Wauchula, Fla., cxplains his
success in broadcasting. Now an cngincer/
announcer for WAUC, he was with WHOB
when only 19. I think this is proof for any
oung man that his future can be sccure if
E;e will give a few minutes a day to prepare
or it.”

“I can recommend the NRI course to

anyone who has a desire to get ahead,” states

Gerald L. Roberts, whose Communications

training helped him become an Electronics

‘Technician at the Coordinated Science Labora-

tory U. of lllinois, working on naval rescarch
rojects. tle also holds a First Class FCC
icense with Radar Endorsement.

"~ Cut Out and Mail NOW

F R E 64-PAGE

CATALOG

NO STAMP NECESSARY
NRI_PAYS POSTAGE

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
representative will call) :

3ED4

[ Industrial Electronics 1 Mobile Communications

[ Radio-Television Servicing O Marine Communications
[0 Complete Communications

O FCC License

[ Aviation Communications

O Math for Electronics

Name. Age
(PLEASE PRINT)

Address.

City Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

e LT ——

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-
M nities to advance and pros-
¢ per. But, where a man trains
B 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 NRRI—with nearly 50 years
of specialized experience—now offers eight choices of training
within the one field of Electronics. Select the course of most
interest to you and receive the kind of home-study training that
prepares you for a specialized career. NRI’s large staff of
specialists is always on the job keeping course material up-to-
date ... helping you earn your way while training . . . assisting
you with job placement when ready. In short, whatever hranch
of Electronics you select, NRI is qualified through .o«

knowledge and experience to help you grow.
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SPECIAL TRAINING

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 sukjects 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.

THE PROVEN WAY TO BETTER PAY

4
Yoyg a1o®

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 alout Electronics
opportunities, NRI courses, the NRI trial plan, convenient
terms.

America’s Oldest and Llargest Radio-TV
Electronics Home-Study School

Pick the ELECTRONICS

1
2
3
4
5
6
]

CAREER You Want

INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic
equipment used today in business, industry, defense.
Covers Electronic controls and measurement, compu-
ters, servos, telemetry, multiplexing, many other sub-
jects.

RADIO-TELEVISION SERVICING

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

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking ca-
reers operating and maintaining transmitting equip-
ment in Radio-TV Broadcasting or mobile, marine,
aviation communications. I’repares 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, ete. Prepares you for
First Class FCC License exams.

MARINE COMMUNICATIONS

Shiphoard 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
in cost.

{ MAIL POSTAGE-FREE CARD NOW
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éé Well worthy of the Fisher name,
both in performance and in ease
of construction...Beautifully pack-
aged and ‘instructed’...Excellent
specifications, and the performance
equals or exceeds the specs.??

—AUDIO MAGAZINE

Exclusive StrataKit construction.

Exclusive d’Arsonval
bias and balance meter.

Exclusive third-speaker
output with volumre control.

The Fisher KX-200 StrataKit, the 80-watt stereo control-amplifier kit, $169.50*

This is the most powerful and in every way the most
advanced single-chassis stereo control-amplifier kit you
can buy — and by far the easiest you can build.

The 80-watt music power output (IHFM Standard,
both channels) assures peak performance with even the
most inefficient speakers, Engineering features never
before offered in an integrated control-amplifier kit
result in unequaled versatility. And the exclusive Fisher
StrataKit method of kit construction makes the techni-
cal skill or previous experience of the builder completely
unimportant and immaterial.

But the most exclusive thing about the KX-200 is the
Fisher name -- your guarantee of a head start in kit
building before you even pick up your screwdriver!

FREE'! $1.00 VALUE! The Kit The
Builder's Manual: a new, illustrated Kit Builder's
guide to high-fidelity kit construction. Manual

FISHER RADIO CORPORATION
21-52 44th Drive
Long Island City 1, N Y.

Please send me without charge The Kit Builder's
Manual, complete witk detailed information on all
Fisher StrataKits.

Name.

Address

City Zone___ State.
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The Quality...Features...
Engineering Excellence
You Expect from Scott

at Unexpected
Prices!

Tuner Kit
From the famous Scott engineering
laboratories an amazing low priced 1
FM Stereo tuner kit that performs like 0 . 5
higher priced Scott units. All the exclu
sive Scott features you want and need
are ncluded: *Time-Switching'~ multiplex circuitry,
Wide-Band design, Sonic Moniter stereo indicator,
precision tuning indicator, and separate level controls
for perfect channel balancing. Scott engineers used
new Space-Age compactron circuitry to assure perfect
performance at this remarkably low price
Like all Scott kits the new Model LT-111 comes with an
exclusive full-color instruction book to make con
struction absoclutely foolproof. The high conductivity
cogper RF front end is pre-wired and aligned at the
factory. All wires are precut and stripped. Scott's
amazing new Align-A-Scope lets
you align each section of the
tuner perfectly without speclal
ins:ruments

H. H. Scott Inc

Specifications: Usable Sensitivity 4.0 uv
Signal to Noise ¢

istortion 0.8% £ 0029 ."v';;",;‘f Amplifier kits

ati electivi db; .M
Dist .CIF); Se C)
over 30 db Dimensions in accessory case Name........ooeiiaiaenne.
15%w xS4hx 13%d

A

Available early in Aprl deess
Prices stightly higher west of Rockies City Zone
Subject o change without notice —

i scorTT |

) Dept.520-05,111 Powdermul
Maynard, Mass. Rush me complete details on you* new
budget priced FM Stereo Tuner and 30-Watt Stereo

9

30-Watt Stereo
Amplifier Kit

Imagine! A stereo amplifier kit

trom Scott, the quality leadar at
$99. 95 less than $100! This superb 30-Watt

stereo amplifier has all of the most

needed Scott features: dual tone
controls, tape monitor, front panel stereo headphone
output. derived center channel output, all-aluminum
chassis, scratch filter, stereo balancing, and loudness-
volume control. Unique Scott output circuitry delivers
full power down to the low frequencies where power is
really needed and where mast moderately priced ampli
fiers fail to meet their published specifications. That is
why the new Model LK-30 will drive most inefficient
speaker systems to full room volume
Like Scott's new tuner kit, the LK-30 utilizes a full color
instruction book, Kit-Pak container, and all the Scott-kit
features the experts recom
mend so highly. Its perform
ance will astound you

Rd
Specifications: Power Rating (IHFM) 30
watts, Power Band (IHFM) 25-19,000cps
it 8%. H 1d Noise
70 db. | 3
e 00 &
X
Available ea

State Morha 4
N d w

v 17
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WERFUL-5-watts, 5-channel crystal-controlied channels, . .

100% all-transistor, the Cadre series of transceivers can be Associate Editor MARGARET MAGNA
used in any vehicle, boat or office. They deliver sharp, clear Technical Illustrator ANDRE DUZANT
reception over the greatest transmission range possible in the
27 me citizens band. Five fixed crystai-controlled channels Amateur Rodio Editor H. . BRIER, WOEGQ
spell accurate, fast communication contact. Sensitive dual CB Editor M. P. SPINELLO, 18W4689
superheterodyne circuit responds to weakest signals. Tuned Semiconductor Editor L. E. GARNER, JR.
ceramic filters increase selectivity. Reception is clear, free of ‘
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More Big Training Advanages

T

E™ METER . . . PLUS NEW “MODULAR
CIRCUITS” TO BUILD

AT HOME!

@«

]
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Now Prepare for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster — with

— Transistorized, Portable, AC-DC Multimeter
S-inch New Streamlined Commercial-Type Oscilloscope 3

— For 3-Dimension Circuit Building -/~ CPaeees

To help you get ready F-A-S-T-E-R . . and THOROUGHLY .. . for good-paying job opportu
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
est and finest training advantages in its over 30 years of experience. Now .. . AT HOME .. .
in your spare time, you prepare with “industry-type” home laboratory equiprent. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . ... work with small, 3-dimensional circuits on DeVry's new
Design Console . . . use highly instructive home training movies . . . and follow up-to-date
lessons with many time-saving fold-out diagram sheets.

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics,
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields.

You learn PRACTICAL techniques important in today’s Space Age industry, because you
buifd many compact circuits withthe streamlined Electro-Lab, using exclusive solderless
“modular connectors.” You perform.over 300 constructicn and test procedures in all! Your
self-built test equipment has function-grouped controls. meter scales color-keyed to the
panel markings —much like instruments used on today's jobs. What's so important, the
home laboratory and the test equipment are YOURS TO KEEP!

T I MAIL COUPON

s

OSCILLOSCOPE

DESIGN
CONSOLE

Through this remarkable 3-way method, FOR 'RIE FA'CTS

DeVry Tech has helped thousands of am- DEVRY TECHNICAL INSTITUTE 2082

bitious men prepare for good jobs or their
own profitable full-time or pari-time serv-
ice shops. It is the newest in a long
serles of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
Interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

DeVry's training goes all the way from
radio repair to space-missile elec-
tronics. That's the range of subjects cov
ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You learn up-to-date
techniques, working with new equip
ment, modern texts, movizs—one of to
day's finest combinations of training
equipment . . . geared for RESULTS!

‘MPLOY MENT SER‘VICE‘ When you complete the program,

DeVry's efficient Employment Service

is ready to help you get started. There 15 no 2xtra charge —ever —for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

May, 1963

4141 Belmont Ave., Chicago 41, lIL, Dept. PE.5.T
ne ““Pochket Guid R
. )
. {
oppor ot
F Ais ¥iC C INnic ns
Televisi [of
M ave B
R: In
Al tiof
Name
Addre
City. one___State —

[0 Check here if you face military service

Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue Wesl, Toronto 19, Ontario
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By ROBERT E. TALL

Washington Correspondent
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VIRTUAL TORRENT of last-minute
comments on the FCC's proposals to
rewrite the Citizens Radio Service (CB)
rules is coming into the agency as this col-
umn is being written. The wide divergence
of views on the rule proposals, along with
heavy Congressional interest, make it clear
that the FCC staff will give all comments
a thorough reading.

The agency’'s stated intentions to get
CB’ers under control again, however, indi-
cate that it will not waste time, and that it
will come out with its final rules version—
even if revisions from the original proposals
are considered in order—as quickly as possi-
ble.

New CB License Forms. The FCC has
moved into high gear on its program for
using electronic data processing equipment
in handling CB and amateur radio licensing
chores. The first result of the program is a
revised CB application Form 505 tailored to
EDP procedures.

The new forms, the Commission pointed
out, are scheduled for distribution by July 1.
They are to be used when applying for Class
B, C, or D Citizens Radio Service licenses.
The agency noted that it will not accept ap-
plications submitted on old 505 forms after
August 31, and cautioned heavy users of
the present form ‘“not to overstock.”

Through the end of August, CB applica-
tions may be filed on 505 forms dated either
April 1962 or October 1962. The new 1963
version of the form can be used “‘as soon as
distribution has been made,” the Commission
said, “but in no event earlier than July 1.”

Data machine processing of license appli-
cations has been sought for some time by
FCC officials. It reportedly offers much
faster license handling, with some predic-
tions even approaching ‘‘same-day’ granting
of applications received.

One internal problem of the FCC occa-
sioned by the switch to EDP is centered
around the Gettysburg, Pa., satellite office.
The FCC recently transferred the handling

DOUBLE SIDE-BAND POWER

®IDUCED
chemiiR

_alifll,

“Range Gain" Transmit
Note increase n
sideband {voice} power

canmita
rowee

RELATIVE
PoweR

S SR
Conventional Transmit
Typrcal instantaneous
modulation pattern,

gives you up to
4 times more coverage!

NEW [Regemcy
RANGE GAIN TRANSCEIVER

e Complete, ready to operate on all 23
channels—nothing else to buy

e Full 12-month written warranty on unit
and crystals

e 4-way illuminated meter with 2 scales
e Free call letters furnished

e Compatible with existing CB rigs with-
out need for auxiliary equipment

For complete specifications, write:
547

[}
e°0-0j
3_4‘}"'

W 7

€4 €A CY ELECTRONICS, INC.

7906 PENDLETON PIKE, INDIANAPOLIS 26, IND.

Always say you saw it in—POPULAR ELECTRONICS



Telephene Labs, Murray Hill, N. J.

If you are employed in electronics

CREI GRAD ROY A. REICHERT mates an adjustment on the protots pe of a programmable t
power supply which he designed and built in his capacity as Senior Technrcal Aide, Bell

WE WANT TO SEND YOU THE FREE BOOK
that started this man on the way to a rewarding career

Today Roy A. Reichert has a well-paying, exciting position
in space age electronics. But he held a routine job when
he sent for our free book, ‘“Your Career in Electronics
and Nuclear Engineering Technology'’.

From this 58-page book, he discovered the real reason
why some men move ahead in electronics while others
stand still. He learned the vital importance of advanced
knowledge of electronics to a man who cannot be satisfied
with an uninteresting, low-paying jub, He found out why
CREI Home Study Programs are recognized by leading
organizations as particularly effective preparatior. for a
career n advanced electronics. Mr. Reichert is just one of
theusands of men in every phase of electronics who profited
fram reading this book. Send for free copy. Use coupon or
write: The Capitol Radio Engineering Institute. Dept.
1205A, 3224 16th St., N.W,, Washington 10, D. C.

Moy, 1963

Founded 16
¢ the Natlonal Home Study €

UREI The Capltol >Rad|o Engineering Institute :

Dept. 12054, 3224 16:h St., N.w., Washington 10, D. C. |

l Plense send me FREE book descriting career opportunities and |
| CRE! Programs in advaneced electronics, I am employed in electronic:
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FCC Report

(Continued from page 6)

of most CB and amateur applications to
Gettysburg. Plans now are to close this
office, since the data machinery will be lo-
cated in Washington, D.C.

Changes in amateur application forms
and licensing procedures are expected to
follow within a month.

Lawyers Urge FCC Reform. Certain to draw
Congressional attention before Capitol Hill
closes its doors this year are recommenda-
tions of a special committee of the Federal
Communications Bar Association. Congress
and President Kennedy are being urged to
take an overall look at the present regula-
tion of the communications field by the FCC,
and come up with some sweeping changes
to put communications regulation on an up-
to-date basis.

The FCBA committee suggested even do-
ing away with the Commission as it is pres-
ently constituted, if necessary to accomplish
needed reforms. And the report, while heav-
ily emphasizing the need for more enlight-
ened regulation of the broadcast field, also
included suggestions involving the non-
broadcast radio communications field.

The group proposed that the adjudicatory

and administrative functions of the present
FCC be assigned to a new Communications
Court and a new Communications Adminis-
trator, respectively, and suggested retention
of a bi-partisan Commission of at least five
members for “policy-making and rule-mak-
ing functions.”

Apparently, the theory is that such a split
in functions would eliminate the present sit-
uation where the FCC is both “judge and
jury,” and in some cases even '‘prosecutor,’”
on a given problem. By making the agency
stick strictly to policy-making and rule-
making, it was noted, a better job could be
done in those areas.

Non-broadcast radio lawyers have also
emphasized the need for a more complete
division of broadcast vs. non-broadcast con-
siderations, since under the present setup
the latter rarely get adequate attention from
the FCC Commissioners.

160-Meter Band Changes. A complex re-
arrangement of amateur radio sharing priv-
ileges on frequencies used by the LORAN
system of radionavigation in the 1800-2000
kilocycle band, and deletion, at least for the
time being, of single-sideband operations in
the band, has been ruled by the FCC. This
was in partial approval of a request by the
American Radio Relay League.

The Commission said that this action in-

FCiTIZENS

cB

On the job...in your car...airplane...boat...

office...home...farm...the only thing better
than a “COMPANION' transceiver
is an ‘“‘eyeball QSOQ"*

{which means talking to the other person face to face.)

READ LEN HAAS AD COLUMN “CB IN ACTION" IN S-9 MAGAZINE
EVERY MONTH

PEARCE

SIMPSO

PEARCE-SIMPSON
INC.

2208 N.W. 14th STREET
MiaMI 35, FLORIDA

“Companion” Citizens Band Transceiver

"“"Sound' Reasons for Buylng

the ""Companion'

* Channels—5, plus front panel crystal

socket for use on any channel

* Transistorized Power Supply—5 watts

input, 3 watts into 50 ohms output

* Adjustable squelch control. Modula
tion—high level limited to 959,

* Pre-set automatic noise limiter, gated

squeich

Y% microvolt

Always say yau saw it in—POPULAR ELECTRONICS

* Ultra-sensitive Superhet receiver —
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What are you aiming at?

What are your objectives? Big pay? Job security? Sure. All of these. But, these are
the rewards of hitting the bull’s eye. Can you see the real target? You've got to
see it to hit it. And, your efforts might ricochet if “fired” from the wrong training
program. Get “on target” with Grantham. Get your F.C.C. license and get it on
the first shot. Mail the coupon for details.

Accredited Member of the @

o
Naticnal Home Study Council ‘oo’*/ ~
P C
F
Grantham Schools s
Train through home study or at one of our f" /‘ A

four convenient resident locations shown below:

1505 M. Western Ave. 408 Marien Street 821-19th Street, N.wW
Les Angeies 27, Cailf, Seattie 4, Wash, Washington 6, 0.C.
(Fhonae: HO 7-7727) (Phone: MA 2-7227 (Phone: ST 3-3614)
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There is a difference...

SOINY:

RENFARCH MMAXES THE DIFFEHENCE

CB-901 Transceiver uses a

separate Microphone and Speaker

carrying case.

SONY CORPORATION OF AMERICA « 580 FIFTH AVENUE, NEW YORK 3¢, .Y,

REGIONAL OFFICES: LOS ANGELES, CALIF. » CNICAGO, iLL.

There’s an outstanding difference
between the SONY CB-901 Citi-
zens Band transceiver and ordi-
nary sets. The SONY uses a sepa-
rate microphone and speaker,
instead of the customary dual-
purpose transducer. Naturally,
you get far cleaner transmission
and noticeably sharper reception.
Garbled messages are a thing of
the past. Crystal controlled, of
course, with press-to-talk keying
and sensitive 9-transistor circuit
powered by 8 pen light cells. CB-
901, with a range of up to 6 miles
or more depending on terrain,
lists at $149.95 per pair, includ-
ing batteries, earphone, and

FCC Report

(Continued from page 8)

creases amateur operating privileges in the
160-meter band “in a majority of the areas
concerned,” but calls for power reduction in
a few areas “where the degree of protection
from interference required by LORAN sta-
tions in the immediate future cannot other-
wise be provided.”

The single-sideband prohibition in the
band, and the power reductions called for,
were scheduled to go into effect the middle
of April. The Coast Guard, it is understood,
is studying the SSB interference problem,
and may in the future change its position
to permit resume+d SSB operation.

The FCC rule changes make at least 25
kilocycles of additional space available to
amateurs in geographical areas where they
already had operations: permit access to
the band by amateurs in parts of Texas.
Louisiana. Mississippi. Alabama, Alaska,
Georgia, Florida, Puerto Rico, Virgin Is-
lands. Guam and other possessions, which
had been excluded; and provide for power
increases in about half of the areas listed in
FCC rules covering the subject. —30—

COMING NEXT MONTH

POPULAR :;
ELECTRONICS
<*

)

What's the magic phrase
in avtomotive electronics?
“Transistorized ignition "
of course! After two years
of searching, we've found
a system thot can be built
for under $20, one which
is absolutely foolproof
and which—believe it or
not—you c¢an install in
your car without replac-
ing the ignition coil.

ON SALE
MAY 28

® HI-FI SHUT-OFF
Avtomate your stereo setup—with no
fuss and feathers—by constructing
this practical time delay circuit.

® CONVERTING THE ARC-5
You've asked for it again and again,
and have finally beaten us into the
ground: a photo-caption story on re-
wiring war-surplus 274N receivers.

® ''Z)" PHOTOFLASH SLAVE
This handy gadget, aimed at the ama-
teur photographer, uses a brand-new
light-sensitive diode as a trigger.

Always say you saw it in—POPULAR ELECTRONICS




What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a  use it! This ability makes you eligible for any of
Cleveland Institute program to help you reach it  the thousands of challenging, high-paying jobs in
quickly and economically. Here’s how: Each CIE Electronics. Before you turn this page, select a pro-
program concentrates on electronics theory as ap-  gram to suit your career objective. Then, mark
plied to the solution of practical, everyday problems.  your selection on the coupon below and mail it to
Result . . . as a Cleveland Institute student you will  us today. We will send you the complete details. ..
not only learn electronics but develop the ability to without obligation . . . if you will act NOW!

Electronics Technology First Class FCC License

- A comprehensive program - :.“”‘"“*"“"n e Py ‘; If you want a 1st Class FCC
covering Automation, Com ; P - ticket quickly, this stream-
m atic gy gt l lined program will do the
Control i trick and enable you to
i maintain and service all
aration for a st Class FCC 8 e ! types of transmitting

License. & 3 1T it

A — Y oD S Swm

Electronic Communications

This exciting program in-
cludes many important
subjects as Camputers

Mobile Radlo, Microwave,
a
raticn are just a few of the
dint

Carnier

pac
Telephony too you $0
des

Mail Coupon TODAY For FREE Catalog

] Cleveland Institute of Electronics !
|
| 1776 E. 17th St.. Dept, FE-4 |

| Cleveland 14, Ohio How to §

]
| Please send FREE Carcer Informae . 0 Succeed |
| tion prepared to help me get ahead in in Electronics |
| Electronica, without further obligatson, |
} CHECK AREA OF MOST N Sww vsatniruett FasA |

INTEREST—
|
| [0 Etectronics Technole ay [T Firat Class FCC Licenso
I D Todustrisl Electronics '_ ations
| (7] Broadcast Engincerlng 0
l other
Cleveiand Institute | ~oo |
- | Name ge |
of Electronics l i
| Add 4 :
)
1776 E. 17th St., Dept. PE-4 i Cit Zone_ _State_____ |
i Ap | for V “I'raiping under Korean G1 Bill. I'K |
Cleveland 14, Ohio Accredited Member L_____________:___J ___________ ]
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.on, we changed L2 %o 7 or & turns of £22
% on a 1/4" lluRAj'x.. Conztruatic

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

Instant Intercom

B Congratulations to James Fred for his January
P.E. article, *Give Your Radio Instant Sound.” 1
installed a 730-ma., 450-PVI diode in a 33Y297
Knight-Kit intercom by bypassing the enclosed
switch and adding a s.p.d.t. toggle. This simple
modification has saved me about $20 on the cost
of a transistorized intercom with instant “warm-
up.”
LARRY REID
Qakland, Calif.

Our readers who have tube-type intercoms should
like this one.

Bouquet for "Add-On S-Meter"

B I find the “Add-On S-Meter” (February, 1963)
to be a very satisfactory piece of equipment. This
is the first time that I have tried to build anything
from your magazine. The time requirement was

about four hours. I would like to congratulate
Mr. Winklepleck on his fine design.

STEVEN Lauser, WPE2JMX

Summit, N.J.

WPE2 Club Anyone?

B I noticed the “CQ WPES3's™ letter in the Febru-
ary Letter Tray, and wonder if P.E. could help

me, too. Would you publish a letter asking all’

WPE2's who are interested in joining an SWL
club to send me their names, addresses, WPE
registrations. information on equipment, and any
sugzestions they may have on joining such a club?
Harvey KraMmEr, WPE2FSR

1253 E. 534 St.

Brooklyn 34, N.Y.

Okay, Harvey, there you are. All WPE2’s inter-
ested in joining a club should contact WPE2FSR
at the above address.

Project Test Data?

B Although I've had some success with P.E.
projects I've constructed, there have been some
problems, too. Why not include a list of tests that
can be made—and the proper results—with each
project ? Probably most P.E. readers have or can
borrow basic test equipment.
E. W. AIkExs, Jr.
Mobile, Ala.

This is a good idea, and P.E. does try to include
some tests, especially where adjustments are crit-

Your
assurance

of a
flawless Tape used with modern recorders must
tape: be flawless—from one end of the reel to
this the other. Even the subtlest defects
p (microscopic edge burrs, skew, cupping
Quallty or curling) will prevent intimate contact
Control between the tape’'s narrow tracks and
Number the recording head. The result: unsatis-
Pl . factory performance. Soundcraft Record-
=S acrsc! 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 core.

Main Office: Great Pasture Road, Danbury, Connecticut « New
York: 10 €. 52nd Street - Chicago: 28 E. Jachson Bivd. - Los
Angeles: 342 N. LaBres - Canadian Reps.: Toronto, Vancouver

12 Always say youv saw it in~POPULAR ELECTRONICS




The wind blowe just ¢ havd

over your rooftop a¢ it doee
over the police station...

The exceptiosal popularity of our Magnum 27 Citizens Band Ease /1.
tenna is due in part to its towerirg resistance to the ebmens.
Nothing short of a tornado will damage it or impair performanc2.
Here's why:

The “Maggie' is mechanically identical to our ASP-350 Profzssiomal
Base Antenna — designed specifically, and field-proven in thousands
of effective nstallations, to meet th2 super-critical -equirenents f
police, fire departments and essential industrial users of two-way
radio.

Same rugged, heavy-walled aluminum tubing, with telascope-nterlcek
feature for istant assembly and no bending . . . same qual ty salid
aluminum radials . . . same accurate, hand-finished workmanskp
throughout.

‘Maggie” métches its professional twin in performanze, too. End-fd
1, wavelength. Through exceptional improvement of signal to-nose
ratio, operat ng gain is 6 db. over any single element omnidi ectio-al
CB antenna made. Very low noise. Signal pattern is intensifiec grez ly
by low radia-ing angle.

We've told you what we know. Your friends with the bigges sigrels
on the air can tell you better. So can your CB dealer — see km so:n.

M-§1 MAGNUM

CB base antenna <2
The finest brand for every bard! T &/

antenna
specialists
f company
® 12435 Euclid Avenue, Clevelasd 6, Qlio

Exp. Div. 15 Moore St., New York 4, B.Y.

pe - oont fa — P
for Mgz " T,
nagale” bt i
senporst N

N i
New “ ? Dwer g  with e '" v
noving part. A ncip 1250 ar

watt mod H

M ' 3 5
Write for tomplete information
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don’t let math be a

roadblock to a career
in ELECTRONICS!

BASIC MATHEMATICS
by Norman H. Crowhurst

4-volume ‘pictured-text’

course makes it easier than
ever before possible to learn
all the math you’ll need to
know to speed your progress
in electronics—no short cuts—
no gimmicks.

|

This remarkable 4-volume course takes you in easy
stages from counting through algebra, geometry
trigonometry to calculus so that you will understand
easily, quickly, all the math you will need to get ahead
in electronics—regardless of your previous education!
It employs an exciting new technique presenting basic
mathematics as one continuous development of mathe-
matics. The individual branches of mathematics are
not divided into separate and unrelated subjects. Alge-
bra, geometry, trigonometry, calculus are interwoven
at progressively rising levels in the different volumes.
Each volume reinforces your understanding as you
penetrate more deeply into the subjects. Selected illus-
trations create clear images of mathematical ideas
formerly difficult to understand.

A KNOWLEDGE OF MATH SPEEDS YOUR PROGRESS IN ELEC-
TRORICS — No matter what your plans are in elec-
tronies — mathematics plays a vital role. The more
math you know, the easier it is to learn electronics.
And, if you've set your sights on being an advanced
technician or an engineer, this course will speed you
towards your goal.

Volume | — ARITHMETIC AS AN OUTGROWTH OF LEARNING
TO COUNT — You gain the self-confidence you need to
master mathematics! You build a solid foundation in
mathematics without realizing that you are being
introduced to subjects usually considered dry and
difficult to master. #268-1, $3.90

Volume || — INTRODUCING ALGEBRA, GEOMETRY, TRIGO-
NOMETRY AS WAYS OF THINKING IN MATHEMATICS —
Building on the solid foundation laid in Vol. 1., you
learn to apply algebra, geometry and trigonometry as
better methods of solving a problem when the arith-
metic begins to get involved. #268-2, $3.90

Volume NI — DEVELOPING ALGEBRA, GEOMETRY, TRIGO-
NOMETRY, CALCULUS AS WORKING METHGDS IN' MATHE-
MATICS — This volume continues the search for new
and better methods of calculating, and adds calculus
to the group of "tools’ already introduced. £#268-3, $3.90
Volume IV — DEVELOPING ALGEBRA, GEOMETRY, TRIGO-
NOMETRY, CALCULUS AS ANALYTICAL METHODS IN MATHE-
MATICS — Once you've reached volume IV, vou're
ready to apply all that you've learned in the earlier
volumes. You'll be able to find the right approach to
each individual problem. You'll be ready for a career
in which mathematics play a most important part.
#268-4, $3.90

Available at parts distributors, bookstores, or direct.

ORDER TODAY — 10-DAY MONEY-BACK GUARANTEE

i S\ L' i| JOHN F. RIDER PUBLISHER INC.
] A division of Hayden Publishing Co., Inc.
| "1 850 Third Avenue, New York 22, N. Y.
I Please send these paperback volumes: Basic Mathematics
[ Vol. i—$3.90; [ Vol. 11—$3.90; [ Vol. 111—$3.90;
l OJ Vol. IV —$3.90; (3 4-Vols. Soft Covers — $13.75:
I [J 4-Vols. in one clothbound edition—$14.50.
I NAME
ADDRESS.

oo

ZONE___STATE
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Letter Tray

(Continved from page 12)

ical. On the other hand, it would be impossible to
list all possible maludies that a certain piece of
equipment might suffer from and corresponding
tests to correct the trouble. In the final analvsis,
logic and pluin old horse sense must play a big
role in any kind of trouble-shooting. We try to se¢
thut the projects featured in P.E. never reuch the
trouble-shooting stage.

"Variable Voltage . . ." with Relay

B I have just completed the variable voltage
power supply described in the January, 1963, issue,
p. 63 "Variable Voltaze—You Pick It™), and am
quite pleased with the results. Since I like to ex-
periment, 1 made some changes in the circuit; in

SAvE

addition to substituting 40-u#f. capacitors for C7

and €2, T installed a relay and pilot light circuit
to indicate when the B4 is on.

Dave LiTTLEJOIIN

Apalachin, N, Y,

Mail From India

B I am 12 yvears old and would like to correspond
with boyvs my age who are interested in electronics
and DX'inz. T would also like to congratulate vou
on the quality of your magazine. which I have
been reading for the past few vears. I have made
quite a few of the transistor projects vou have
featured. and would appreciate an article on a
two- or three-tube radio, all-wave, using some
common valves.

)
\

RasHaDp MoHAaMAD
93 Mowbrays Rd.
Madras 18, S. India

Thank you for the comments, Rashad; we're glad
to hear that P.E. reaches South India regulurly.
Perhaps some of our readers would like to ex-
chunge schematics and information with you. Or
vou could try the 6USA regenerutive receiver de-
scribed in Across the Ham Bands in our Murch,
1062, issue. More projects of the type vou are in-
terested in will be featured in future issues.

Hams View CB

B In reference to the letters in the January Letter
Tray from CRB'ers Jones and Schulze, I would like
to state that the ratio of bad to good hams is in-
sivnificant compared to the ratio of bad to zood
CB'ers. The record of amateur radio throuzhout
the vears in things lixe disaster work and research
and development far outweighs the puny efforts of
a few “lids” to destroy it. Mr. Jones complained
about hams who call CB’ers “lids.” The term “lid”

Alwoys sOy you sow it in—POPULAR ELECTRONICS



EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL
aty. Type Price | Qty. Type price | Gty. Type
0z4 79 6AUB .87 (133 1
1AX2 .62 6AVE .41 €54 |
183 .79 BAWS .90 €5A7GT .99 | _ 12CX8 54
10N5 .55 B6AX4 .66 €SH?  1.02 | 1204 .69
163 .79 6AXE .74 €517 .88 120€8 .83
13 .79 6BA6 .50 &SK7GT .95 120L8 .88
1K3 .79 6BCS 61 LSLTGT .84 | .120Q6 1.04
1RS 53 6BC8  1.04 &SNT 65| 12057 .84
1S5 .75 6BES .55 65Q7GT .94 12075 .76
174 .72 6BF5 .90 w74 99 12077 .79
s .65 6BF6 aa| 678 .BS ’ 12078 78
128 82 68G6 1.70|  GUuB 83 120we .89
24F4 .96 6BH8 .98 SVEGT .54 12026 .62
3ALS .46 686 65 swa 81 12ED5 .62
JAUs 54 687 79 W6 N 12666 .62
3AVE .42 6BK? .85 B 41 12EKE6 .62
3BCS .63 €BL?  1.08 sX8 .80 12ELE .50
3IBNG .75 6BNE .74 148 €8 12626 .57
sus .78 6B8Q6 1.12 1aU7 65 12¢8 .66
IBYS .58 68G7 1.00| TEVE 75 1 12FA6 .79
38Z6 56 eBus .70 | 7v4 69 12FM6 .50
3ces .56 6BX7 a1l sAus 30 12FR8 .97
ICS6 .58 6BZ6 .55 BAWS 93 12FX8 .90
3064 .85 6827 .03 BBGS 60 | 12GC6 1.06
IDKE .60 &Ca 45| Bce? 63 | 1208 84
3076 .54 6CB6 55 BCM? .70 | 12KS 75
IGKS .99 6CD6  1.51 _BCNY 97 | _121Le 73
a4 .63 6CG7 .61 85CS7 74 l 12SF7
3sa 75| ecGs 80| BEBB  .%a | 12SKIGT .85 |
Iva .63 6CL8 .79 | _BFar 56 | _125L7 .80
4Ba7  1.01 6CM7 .69 scLe 79 12SN7 .67
4csé 81 6CN7 70| 11CY7 .75 125Q7GT .91
4076 55 ecas .92 1244 60 1207 62
4aGMs .80 6CRE .60 12485 .60 12ve 63
5AMB .79 6CS6 57 12AC6 .55 | _ 12w6 n
SANS .80 6CS7 63| 128008 57| _12Xa a7
I RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY
5AGS 54 6CUS  .58| t12aE6 .50 17aX4 .67
SATB .83 6cuUs 1.08| 1247 .34 | 17DQ6 1.06
SBK7 .86 &CYS .70 124F3 .73 | 18FW6 .49
s8Q7  1.01 6CY? 71| 124F6 .67 18FX6 .53
saRre 83| __ 6DA4 68 12806 .62 18FYE .50
5CGa .81|  6DE6 .61 12ALS .47 19AU4 .87
scLe .16 6DGS6 .62 12AL8 .95 19866 1.39
scas 84|  eDJB 1.2V 124Q5 .60 | 19EAB .79
I SEAB .80 6DK6 59 12AT6 .50 1978 8%
SEUB .80 | 6DNE  1.5% 12AT7 .76 21EX6  1.49
5J6 72 6DG6 1.10| _ 12aus .5t 25AX4 .70
578 .88 6DT5 81 12807 61 25C5 .53
su4 .60 6076 .53 12aVe .41 25CAS .59
sus .84 6078 94 12av7 .82 25CD6 1.52
5Ve .56 SEAB 79 12aX4 .67 25CU6 111
sX8 .82 6EBS 73 12aX7 .63 25DN6 1.42
sY3 45* GEBE 84| 12AY7 1.4a| 25EW5 .55
N 7 6ABA 46 6EMS .77 12427 .86 25L6 s7
1 6ACT .96 SEMT .82 1284 68 25w4a .68
SERVICEMEN: JRBDO8 OUEAS; (L 6AF4  1.01 sEua  .79| 12BDE SO 32ETS .55
AELIABIL TY FOR 6AGS 70 6EVS 75 12BE6 .53 35¢5 .1
RAD-TEL HAS TH OVER 15 YEARS 6AHA .81 sEws 57|  128F6 60 L6 .60
LATEST TUBE TYPES. 6AHE  1.10 SEYS 75 12BH7 .77 IsWa 42
s *Manatacturers Suggerted List Price 6AKS .95 §FG7 -89 12BK5 1.00 3525 60
6ALS .47 &FVe 79| 12BL6 .58 36AM3 .36
§AME .78 6GH8 80 12BQ6 1.16 5085 .69
PY FREE Send For New Tube & Parts Catalog - 6AQS 53| 6GKs 61| 12BR7 .74 50CS 53
6ASS .60 6GK§ .79 128V? .76 SOEH5 .55
¢ Send For Trouble Shooting Guide oot | Eccws | sl lmmizevel 7] ciaorent e
6ATS .86 6HB 58 12827 .86 70L7 97 |
A Be your own TELEV'S ON REPA RMAN snua .85 6JS5GT .51 12CNS .56 11723 .85
P ; The Original NOW YOU CAN 64 52 616 7 12CR6 .67 807 .75
\ FIX YOUR OWN TV SET BOOK "‘-““‘“ORDER FORM @ IMAIL TODAYE—r—5n = =)
J
£ You can fix your own T# if you have TV Fixit
¢ Y ) Book because 80°% of lroubles are caused : RAD-TEL Tube Co. e :
= z by tubes. Tt book explains, illustrates trouble Dept. PE-§ t ]
and what tubes cause this trouble. Pinpoints in $ 1
‘ 2 over 3000 layouts by model number, pasition and ot '
=5 Mll5»  type tube causing trouble $1 .00 : Newark 5, New Jersey :
- No. 170 ) N 1
n ]
Easy to " v R
..%m(b CHEATER CORD i el i ! SEND: e o o . !
Le]
6 ft. No. 154 29¢ ea. Lotsof 3—25¢ ea. |} ders Add $1.0 Pl age. |
Send FREE Tube and Pa s Catalog ]
"ATTH FREE! ‘ o o i
- ° EE i H
s ano HI-H c f
NAM
55 CHAMBERS STREET, NEWARK 5, NEW JERSEY - :
TERMS: 25% depesit must accompany aii erders, Salance C.0.D. Orders under $5. ADDRESS :
add $1 handling charge plus postage Orders ever $3: plus pestage. Apprex. § tubes 1
per 1 Ib. Subject te prier sale. No C.0.D.'s outsid® centinental U.SA CITY ZONE STATE :
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ONLY NEW! Fun-to-Build

*Q95) knight-kit
WALKIE-TALKIE

C-100 ALL-TRANSISTOR
2-WAY TRANSCEIVER KIT
Now! Enjoy real on-the-go
communication between two
or more stations up to 4 mile!
Just press the button and
you're‘‘on-the-air.''No license
or exam required, no age lim-
it. Operates up to 75 hours on
low-cost battersy. Handsome
bluecase,onlyS¥% x 2% x 13";
telescopin " antenna. A
breeze to build. Includes all
parts, solder, wiring instruc-
tions (less battery). Wt., 9 oz.

83 Y BMMER. Walkie-Talkie Kit.

Eachonty. . ................... ..‘995
8 Y 013, Leatherotte Carrying Case . 98¢
83 Y 002. 9-Volt Battery . . 21c

r=ALLIED RADIO -1

§ 100 N. Western Ave., Chicago 80, HIl. Whlll

Iship me: O ........Walkie-Talkie Kit(s) 83 Y 804ER.

§ O...Carrying Case(s)83Y013 (1...9V. Battery(ies) 83 Y 002
3000000000004 enclosed O check O money order

Name
PLEASE PRINT

Addr

City. Zone State

NEW - - by KUHN

SHORT WAVE MOBILE CONVERTER

Listen to overseas short wave statlons around the world
while you drive. Hear news direct from London, Paris.

oscow. Cologne, etc. Covers 19, 25, 31 and 49 Meter
Bands plus extra Band for 40 Meters and Canadian Time
Signals. Works with any standard
12 volt transistorized car radio

g R

plete R. bracket. Works

with your present antenna. Noth- 534'95

ing else to buy.

AIRCRAFT ¢ POLICE ¢ FIRE

- 348A ) 345A

Complete . X Complete
$34.95 g $29.95

Transi ed, directl bl

C;:;:':t:e}l::Power:z::lzll‘!hm::lelll: Crystal controlled Mobile

reu « K

sensliivity and stabiiity. Desiemed | Gonverter iRty jeflicient,

Cetrer TS oned avhilabrat At | VOIt auto system, For. 150-

graft VHF 115-130 MC or 150-162 174 MC or 30-50 MC

A low cost turntable converter for any 10 $14 95
MC area of: 26-54 MC, Alrcraft VHF, or °
150-160 MC. Easily installed. For -

use with home or auto sets. 315A

Tuner same ranges as above but for
tsli:: sglth small table model radios 325C

Order today or send for free catalog on full line
of converters and receivers for every application.

20 GLENWOOD
CINCINNATI 17,
OHIO

Letter Tray

(Continued from page 14)

is reserved for a licensed operator who does not
measure up to standards. CB’ers are not “lids" be-
cause they are not operators; they are roughly
equivalent to users of the common telephone.
CB’ers do not have to pass a test to get on the
air. This is only right, for people who have no
interest in radio should not be forced to learn
about it in order to use it. However, if CB'ers
have no interest in radio as a hobby, why do they
form clubs, send out QSL cards, and talk about
things like “policing our own ranks?” 1f CB'ers do
not consider themselves hams, why then do they
act like hams?
MicHAEL A. Nazzaro II, WA2VBX
Rocky Point, L.I,, N.Y.

B I would like to see the Citizens Band straight-
ened out—there is no reason for anyone getting
fined or in deep trouble over a little 5x 7 CB rig.
In our area, the Foothills Radio Club holds sev-
eral code and theory classes, so that anyone who
is interested can become a ham. CB should be used
for what it was intended. The Citizens Band is
for the peoples’ benefit—they should take care not
to lose it.
CHARLES BAGLEY, K3TJY
Greensburg, Pa.

Heathkit GW-22 Owners: Take Note

B Here’s an item of interest for those of your
readers who are also Heathkit GW-22 owners. If
their sets distort due to overloading when receiving
strong local stations, all they need do is connect
the a.v.c. voltage to pin 4 of the rf. interstage
transformer. The a.v.c. may be taken from pin 2 of
the antenna coil which is close by.
ERrRNEST R. Davis, 6W3120
Esom Hill, Ga.

CORRECTION NOTICE

Our December, 1962, issue, on pages 61 and
. 62, contained an article on how to construct a
“BLINKY" nite-light blinking bee.

Gold Seat Company of Bismarck, North Dakota,
has since informed us that it owns the trade-
mark “BLINKY'" for use on toys and has regis-
- tered “BLINKY' in the United States Patent
Office as Registration No. 728,813. Gold Seal
Company also advises us that it owns United
States Letters Patent No. 2,647,222 covering
- blinking eyes and other blinking parts in toy
animals and other toys.

We have no intention to violate the rights of
Gold Seal Company in its ''BLINKY'* trademark.
We call to our readers’ attention the claim of
Gold Seal Company that its patent rights will
be violated by the making of the nite-light
blinking bee in accordance with our article. We
regret any inconvenience to Gold Seal
Company.

T e " e v
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NOW!

ala price
you €8 afford!

>

BETTER...MORE COMPLETE...LOWER COST...
WITH NATIONAL SCHOOLS SHOP-METHOD
HOME TRAINING!

BEYTER...Training that is proved a1d tested
in Resident School shops and
jaboratories, by a School that is
the OLDEST and LARGEST of
its kind in the world.

MORE COMPLETE... You lcarn ALL PHASES of
Television-Radio-Electromics.
LOWER COSY... Other schools make several courses
out of the material in ous ONE
MASTER COURSE . . . :nd you
pay more for less training than
you get in our course at ONE
LOW TUITION'!

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trzined technicians are in growing demand at excellent pay—in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

NATIONAL scHoots swop.metHoo YOI GET. ..

HOME TRAINING, with newly added

lessons and equipment, ftrains you in ® 19 Big Kits—YOURS TO KEEP!
your spare time at home, for these un- e Friendly.Instruction and Guidance
limted opportunities, ncluding  many @ Job Placement Service

technical jobs leading to supervisory e Unlimited Consuitation

Prepare
for your

F.C.C. LICENSE

THESE TWO FREE
BOOKS TELL HOW

INDUSTRIAL EBECTRONICS
COMPUTERS

GUIDED MISSILE SYSTEMS
ELECTRONIC CONTROLS
orgointo. ..

COLOR TV RZPAIR

HI-FI AND SDUND SYSTEMS
BROADCASTING STUDIOS
INSTALLATION

SEND FOR FREE FULLY-
ILLUSTRATED BOCK AND
ACTUAL LESSON TODAY.
Your own copy of “Your
Futuse In Electronizs-Tele-
visiem-Radio’” will be mailed

positions.

YOJ LEARN BY BUILDING EQUIPMENT
WITH KIiTS AND PARTS WE SEND YOU.
Your National Schools course includes
tho ough Practical training—YQOU LEARN
BY DOING! We send you complete stand-
ard equipment of professional quality for
suilding  various experimental and test
units. You advance step by step, perform
more than 100 experiments, and == === ==
you build a complete TV set]

from the ground up that is yours

to keepl A big, new TV picture

tube is included at no extraf
cha-ge.

EARN AS YOU LEARN. We'll
show you how. Many s'uden'sl
pay for their course—and more,
while studying. '
SET THE BENEFIT OF OUR |
OVER 55 YEARS EXPERIENCE |

APFROVED FOR |

Gl TRAINING '

[}

(

I

MEMBER '
NATIONAL o= SCHOOLS

Warld-Wide Training Since 1905
Write te Dept. R2G
4000 So. Figueroa Street
Las Angeles 37, California

® Diploma—Recognized by Industry to yu af once. No solesman
L] EVERYTHIING YOU NEED FOR will I; there is ne eblige-
SUCCESS! tion Cut out card alang dot-

IMPORTANT ted Bines, fill in and moail

SEE OTHER SIDE :’g‘:c')suc: NECESSARY.

CUT OUT AND MAIL THIS CARD: TODAY

Yes, | want to make more money in Elecironics- “X. ”
) e
TV-Radio. Send me your FREE Fully-tllustsated - "\ -

Y
Opportunity Book and Actual Lesson todey. iﬂ . ﬂ
RUSH TODAY—NO POSTAGE NECESSARY \J-. =

FLECTIOMICS  TELL VISION RADIO

ACTUAL LESS(

Name . . ——— Age

Address S — e ———

ciy 0@ Ione State

[] Check here if interested only in Resident Training at Los Angeles.

Veterans: Give date of discharge. S R2G-53

NO SALESMAN WILL CALL; NO OBLIGATION ON YOUR PART



y Be a MASTER TECHNICIAN in

S. offers you ALL 8 PHASES in
ONE MASTER COURSE

ALL 8 PHASES iy ONE MASTER COURSE

iy \ only "oTo

R o PHA
SUCCESS IS THEIRS;  As field direc. . TELEVislon PHASE 5
tor of Berean . &"CLUD'NG COLOR TV :CC LICENSE
% of homes have at FgEF;.AifeAnrs,eo:olders

IT CAN BE YOURS TOO! [:sor . ! ' fessl 'S L fove
F is becoming ave 3 wy
chorse of our ‘A Popular da"glrf"?:lesh“ top jobs o‘ii,:a,'.'ff,,‘;l,,
radio work. f;&;‘:‘i'" number, need 29 feCC License now 3
€1ans. Maintenance co‘#,‘;z’r’.’i'égiigo: m:st
N jobs.

| cannot praise
With the expert advice and s
i e exp and repair qffer

in these fieids are

N.T.S. enough.
oy I've justgradu- training | am receiving frqm big oportunitips.
P ated and al- you ! can do my own repairs PHASE ¢
- ready | have on our recorders and P.A RADAR AND
X X my L PHASE 2 MICROWAVE
i started repair-  systems, besides keeping our RADIOAm & ry [ra "‘es
ing radios and servicing TV's  radios going. My troining g:ahtﬂols 0 homes, cayg, c;’"’""lﬂications systems
... At 53, I'm starting a new from N.T.S. helps keep us on upkeg S. all need expert of the futyre, already
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William E. Eckenrod Rev. Enoch P. Sanford 'P:ASE 3 s COMPU,Ig:s
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Guided Missije
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Electronics to
vital role, ey )
PHASE g

N.T.S. | have a Radio shop in
Yorkville, 1li- |

business of my |
ownrightin nois, about 4 l e
my home. | miles from my \ .

show have paid for home, ond it B8
all my equipment with money has been going real good. PHASE 4 Cga?ﬂ[ifl!‘li?z%:s
earned servicing TV sets. Yes, | started part-time but | got S?UND SYSTEMS ”?dthe entertainment
N.T.S. gave me my start in so much work that | am su':eg"‘;‘;":"',{ of Hi-Fi. com"';‘u’)'n-l_c‘;'rm commerce,
Louis A, Tabat doing it full-time. Thanks to industrial soznda: ; P’Oadcaslingmhn:v:"d
National Technical Schools. and business inlev{:f)r::ls Importance. lnsta”grl?at
and Maintenance of ion

television.

make this 5 p;
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RESIDENT TRAINING
AT LOS ANGELES

if you wish to take your train.
ing in our famous Resident
Schoolt in L.
oldest and larges
kind in the world—check
specisi box in coupon.

FIRST CLASS
Permit Na. 3087
Los Angeles, Colif.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

— POSTAGE WIL BE PAID BY —
NATIONAL @ SCHOOLS o
Los Ange.lesu;;,mc:lif::renei‘a

Apprevad tor Gi trgming

NATIONAL G SCHOOLS

De *AaimmG BnCl 1903

Address correspondence to Dept. R2G

WORLD-WIDE TRAINING SINCE 1905
National Technical Schools also of-

4000 So. Figueroa Street
Los Angeles 37, California If:;l'C':v;'p.l:"::or:':h'n:.y‘:::::‘-
& Diesel, Air Conditioning, Re-
frigeration-Electrical Appliances,

and Home Appliances Repair. For
information and FREE BOOK write
the School, Dept. RDC, stating

course desired,



New
Products

“SERVICE BENCH'" VIVM

Special features of the new Heathkit IM-13
VTVM include an easy-to-read, 6”, 200-za.
meter, and a gimbal bracket which permits
bench, shelf, or wall mounting. Thumb-
wheel nuts on the side of the case hold
the meter firmly in any position. The cir-
cuit of the IM-13 is the same as that used
in the preceding model, the IM-32, plus
vernier-driven zero and ohms adjust con-
trols, and a single a.c./ohms/d.c. test probe
for operating convenience. Meter voltage

ranges, d.c. and a.c. (r.m.s.), include 0-1.5,
5, 15, 50, 150, 500, and 1500 volts. The unit
features seven ohmmeter ranges, and
measures up to 1000 megohms with internal
battery. The d.c. accuracy is within £3%
of full scale, a.c. accuracy =5% of full
scale. Price, $32.95. (Heath Company,
Benton Harbor, Mich.)

PORTABLE TAPE RECORDER

Containing nine transistors, one diode, and
a thermistor, the Sony Model 801-A tape
recorder operates on 110 volts, 60 cycles, or
220 volts, 50 cycles, a.c.; or on 9 volts d.c.
(six size “D” flashlight batteries). The dual
track recorder, which accepts up to a 5” reel,
has switch-
selected speeds
of 3% and 17%
ips, and a
frequency re-
sponse of 90 -
9500 cycles at
the higher
speed and 90 -
5000 cycles at
the lower
speed. Weighing only 13 pounds and meas-
uring approximately 13” x 2” x 4", the
device has a built-in microphone as well as
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« DOUBLEBONUS
SALE

[FREE POLY PAK 1nciudes:
WORTH T: ot

°

® Diod:

. '(ecllﬁerl
°

°

¢ Comdensers FREE: YOUR CHOICE
o Firs Ete, OF ANY S1 POLY PAK

Add 25¢ for handling LISTED BELOW FREE
BOTH FREE WITH ANY $10 ORDER

nc

WORLD FAMOUS POLY PAK XITS—BRAND NEW PARTS

o DISC CAPACITORS 1 PHECISION RE-
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The NEW

TYMETER®

“Time at a Glance”

Self Starting Electric

or
Grey

300-24H
Moderne

515

plus
taxes

Here's the most remarkable clock you’ve ever used. Outdates all
other ways of time telling. Easy-to-read numerals register every
second, minute, 10-minute and hour. Plastic case. 3% high,
5% " wide, 3%' deep. Wt. 3 Ibs 110V 60 cy. AC. UL approved
motor and cord. One Year Guarantee.

At Your Local Dealer ar ORDER DIRECT from

TYMETER ELECTRONICS

PENNWOOD NUMECHRON €O.
7249 FRANKSTOWN AVi., PITTSBURGH 8, PA.




CLASSROOM TRAINING COURSES IN
AND NEW YORK CITY

Length of

Course Course

Qualifications

Electronics

High School Grad, with
A | Technology (T-3)

Algebra, Geomelry.
Physics or Science

Day 214 yrs.
(NY, LA)
Eve. 6% yrs. (N.Y.)

Industrial and
B Communications
Electronics (V-7)

2 yrs, High School
with Alubra Physics
or Science

Day 1% yrs,

(N.
Eve. &% yrs. (N.Y. )
Eve. 3 yrs. (LA)

Electronics and

2 yrs. High School Day 9 mos.
C Television

with Algebra, Pnyslcs (N.Y., LA)

Receivers (V-3) or Science Eve. 205 yrs. (N.Y.)
Eve, 132 yrs. (LA)
Electronic 2 yrs, High Schoot Eve
D Orafting (V-11, V-12) | with Algebra, Physics aaslc lyr. (NY)

or Science Advanced: 2 yrs,
(NY)

E Automation Radio Receiver and Sat. 44 wks, (N.Y.)
Electronics (V-14) Transistor Background | Eve. 9 mos. (N.Y.)
F Digital Computer Radio Receiver and Sat. 30 wks. (N.Y.)
Electronics (V-15) Transistor Background | Eve. 6 mos. (N.Y.)
Fundamentals of College Grad. or Sat. 15 wks. (N.Y,)
G | Computer Industry Sponsored Eve. 3 mos. (N.Y.)
Programming (CP-1)
H RCA 301 Computer CP-1 or Sat. 15 wks. (N.Y.)
Pr {CP-2) Eve. 3 mos, (N.Y.)
t RCA 501 Computer CP-1 or Sat. 15 wks. (N.Y.)
P g (CP4) | Equi Eve. 3 mos. (N.Y.)
J 1BM 1401 Computer | CP-1 or Sat. 15 wks. (N.V.)
Pr (CP-3) Equi Eve. 3 mos. (N.Y.)
K | Color Television Television Background "(‘N :v’ "'L°:)
i P Eve. 3 mos.
L Transistors Radio Background Y. LAY
M | Technical Writing Electronics Background | Eve. 3 mos, (N.Y.)
Day 3 or 6 mos.
N | Preparatory (P-1) 1 yr. High School Y.
Day 3 mos. (L.A.)
Preparatory
0 Mat‘;‘emaﬁcs 4P-0A) | 1 ¥r. Migh School Eve. 3 mos. (N.Y.)

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

Angeles and New York.

The Most Trusted Name
in Electronics
RADIO CORI'ORATION OF AMERICA

¢ — = == Send to the school nearest yau
I RCA Institutes, Inc. pept. per-53
|
I Pacific Electric Building 350 West Fourth Street
| 6105 MainSt, LA. 14, Calif. New York 14, New York

Please send me your FREE catalog. | am Interested in the courses circled
b beiow.
:ABCDEFGHIJKLMNO
I Name,

{please print)

! Address.
: City. Zone. State.

For Home Study Courses See Ad On Opposite Page
20

Products

(Continued from page 19)

a jack for an external microphone. Push-
button controls, a VU meter for recording
level and battery condition indication, a
built-in 3” x 5” speaker, a footage indicator,
and a variable back-spacing lever are some
of the other features the Model 801-A has
to offer. Price $250.00; leather carrying
case, $10.00. (Superscope, Inc., 8150 Vine-
land Ave., Sun Valley, Calif.)

TV ANTENNA BOOSTER

A new transistorized antenna amplifier has
been announced by The Winegard Com-
pany. Called
the ‘‘Red
Head,”” Model
RD-300, the
amplifier in-
corporates a
high-pass in-
terference fil-
ter and a two-
set coupler. It
is a.c.-powered
and recom-
mended for use in areas where all signals are
under 20,000 microvolts. Price, $29.95. ( The
Winegard Company, Burlington, Iowa.)

“DARK HEATER TRANSMITTING TUBE

A transmitting tube similar to the popular
6146, but one that can take wide variations
in heater voltage, has been announced by
Westinghouse. A “dark heater” and an im-
proved cathode in the new tube, the WL-
8298, assure dependable operation with a
continuous heater supply of 8 volts and an
intermittent supply of up to 10 volts. (The
“dark heater” operates at about 350°F less
than conventional heaters but maintains the
same cathode temperature.) Heater cur-
rent is 1.165 amperes at 6.75 volts. Addi-
tional information on the WL-8298 is avail-
able from the Westinghouse Electronic
Tube Division, Box 284, Elmira, N. Y.

RECHARGEABLE HAND LIGHT

Powered by a rechargeable nickel cadmium
battery, the Channel Master “Bright-Mite”
hand light is as small as a cigarette lighter
and weighs only two ounces. The unit has
a built-in spare bulb, and will give an
hour of bright light or about five hours
of soft light before recharging is necessary.
The “Bright-Mite” is unconditionally guar-
anteed for two years. Price, $4.95; with re-
charger, $6.90. (Channel Master Corp.,
Ellenville, N.Y.)

Always say you saw it in—POPULAR ELECTRONICS




Courses in Radio and
Electronic Fundamentals—

TV Servicing —Color TV—~
Automation Electronics —
Communications Electronics=
FCC License Preparation—
Mobile Communications -
Computer Programming —
Electronic Drafting— —
Transistors— [

RCA Institutes, one of the leading technical
institutes in the United States devoted exclusively —
to electronics, offers the finest training-at-home.

The very name “RCA” means dependability, integrity,

and scientific advance. Practical work with your

very first lesson. Pay as you learn. No monthly SEND FOR THIS FREE 6¢-PAGE BOOK TODAY!
installment payments. You pay for your next study

group only when you order it. Remember, in \
electronics, the more you know the higher you go! | RCA INSTITUTES, INC., Home Study School Dept PE-53
Licensed by the New York State Education Dept. | 350 West Fourth Street, New York 14, N. Y.

' Please rush me your FREE illustrated 64-page book describ-
ing your electronic training programs. No obligation. Na
salesman will call.

RCA INSTITUTES, INC.,
A Service of Radio Corporation of America

350 West Fourth Street, New York 14, N. Y. Name___ - Age
] . | (please print)
The Most Trusted Name [ Address
in Electronics | City—— _Zone State

| Korear Vets: Enter discnarge date

| Canadians—Take advantage of these same RCA Institutes
Resident School Courses in Los Angeles and New York City offer :]

h rses i ng 0 courses at no additional cost. No postage, no customs, na
comprehensive training in Television ond Electronics. Doy and

delay. Send coupon to: RCA Victor Company, Ltd., 5581

Evening closses. Free Placement Service. Catalog free on request. l Royalmount Avz., Monireal 9, Quebez
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Superior’'s New Model 820

TU BE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

¥ NOVARS
¥ NUVISTORS
3 1~ 10 PINS

| » 12 PIN
SPECIFICATIONS: COMPACTRONS

® Employs new improved emission circuit.

o Tests over 850 tube types.

o Tests 0Z4 and other gas filled tubes.

e Employs new 4” meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

ANl sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.

Model 020 comes complete with tube charts snd Instructions; $3850

housed in handseme, pertadle, Saddie-Stitched Texes case. Oaly

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO C. 0. D.

Try it for 18 days defore you
buy. It completely sattafied | M
then send 08.00 and pay | o
balance at rate of 03.00 per
menth untll total price of |
€30.00 (plus postage) i pard | 'Tame

|

'

'

1

...................................

088 FLECTRONIC, INC.
DEPT 1)-54i(1. 349 Tenth Ave.. New Yorl M.NY.
Please rush Model 830 If sstiafactory,
on terms specified Otherwise I will murn u-ﬂ'

=~ Mo Intermt ar Pinance

Oy, Zone Sta

All pricws net, P.O.B., N.Y.0.

how WONDERSHAFTS
beat
“highway waggje”

ANTENNA

You've seen it on the
car ahead . . . maybe you
even own a whip that lashes
out like a run-away guillo-
tine as your car reaches road
speed. Highway waggle”’
produces multiple vibrations,
increases road noise — spoils
reception.

A WONDERSHAFT whip
— Style 10 series — licks this
problem with its Shakespeare
construction, Inch for inch,
fiberglass absorbs more

STYLE 10 energy — the factor that
SERIES sets metal whips swaying.
—Besides, there’'s fewer

inches in o WONDERSHAFT
than in metal antennas of
comparable resonant length,

COLUMBIA PRODUCTS COMPANY
SHAXESPEARE CO. SUBSIDIARY, COLUMBIA, §. C.
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POP'tronics
Bookshelf

TROUBLESHOOTING WITH THE
VOM AND VTVM
by Robert G. Middleton

Books written by Bob Middleton on TV
servicing are rapidly becoming legion. It is
impossible to imagine a black-and-white or
color TV problem: that this author hasn't
discussed in print. In his latest opus (at
least, as this is being written), he explains
how most TV servicing can be done with
only two test instruments. We know it
sounds hard to believe, but the “how to”
details are all very carefully outlined.

Published by Howard W. Sams & Co., 4300
West 62nd 8t., Indianapolis 6, Ind. 160
pages. Soft cover. $2.50.

LS TR oS S e §

ESSENTIALS OF ELECTRICITY,
Third Edition
by W. H. Timbie and A. L. Pike

While it is not usually our custom to review
books dealing strictly with electricity—as
opposed to electronics—the third edition of
Essgentials of Electricity merits some words
of praise. Professor Timbie, now deceased,
originally wrote this valuable classroom
text in the late 1920’s; the fact that only
one other revision has been needed in recent
years is a tribute to his competence and
foresight. The extensive overlap between
electronics and electricity is clearly visible
in this third edition. As the title indicates,
electricity (Ohm’s law, motors, batteries,
etc.) are reviewed in considerable detail.
There is no doubt that this will be a popu-
lar text for use in schools, and as a re-
fresher for some old-timers.

Published by John Wiley & Sons, Inc., 440
Park Ave. S., New York 16, N.Y. 3802
pages. Hard cover. $5.75.

e
TUBE AND TRANSISTOR HANDBOOK

If you have occasion to use a tube or tran-
sistor manufactured outside of North Amer-
ica, you should have this book. Published
for ‘“‘Radio Bulletin,”” which is the Nether-
lands equivalent of POPULAR ELECTRONICS, it
supplies easily understood tube and tran-
sistor specs—plus circuit diagrams em-

Always say you saw it in—POPULAR ELECTRONICS




i .
fn today's world...

It takes action to feel like a man. Takes pride,
too, and good, skillful fraining. Join the
mcdern Army’s Combat Arms program and
you'll have all three.

Prigde? In Combat Arms it makes no differ-
ence whether you select Infantry, Armor, or
Artillery. You'll be proud of any one of them.
And you'll end up proud of yourself, too.

Action? In today’s modern Army it’s go all
the way. Every unit is smooth, fast, and flex-
ible. And every day brings fresh, new chal-
lenges. It takes real men to cope with them.

May, 1963

. -

What does it take to feel like a man?

Training? In today’s world nothing but
skilled hands and minds will do. The whole
Army is like a huge, well-oiled engine—with
men and machines closely interlocked. It
takes men to fit into this kind of picture. And
the Army makes men like this—technically
skilled, competent, confident.

If you qualify you can receive extensive
training in other areas like: missiles, motor
mechanics, electronics, engineering—or any
of 150 other fields. Find out how to feel like
a man in today’s fast-changing world. See
your local Army recruiter today!
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BECOME A RADIO TECHNICIAN
For ONLY $26.95

BUILD 20 RADIO
CIRCUITS AT HOME

with the New
Progressive Radie ‘‘Edu-Kit''®
ALL Guaronteed to Work!

A COMPLETE HOME RADIO COURSE

BUlLD
12 RECEIVERS
3 TRANSMITTERS
SIGNAL TRACER
SIGNAL INJECTOR
CODE OSCILLATOR
$Q. WAVE GENERATOR
* AMPLIFIER

b .
¢ No Knowledge of Radio Necessary —&._

® No Additional Parts or Tools Needed Training Electronics
¢ Excellent Background for TV Technicians Since 1946
I FRE Set of Tools, Pliers-Cutters, Tester, Solder-
ing lron, Alignment Tool, Wrench Set.
WHAT THE “EDU-KIT” OFFERS YOU

The '‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME
RADIO ¢OURSE at a rock-bottom price. You wlil learn radio
theary, construectlon and serviclng, You will leam how to huild
adios, usiny regular schematics: how to solder and wire in a pro-
tossional manner: how to service and trouble-shoot radios. You will

how to work with punched metal chassis as well as the new
sl Cireult chassis, You w arn the

i fhers i clills test  equipment,
You will learn and practice ¢ using the I'rogressive Code OB
cillator, You will bulld 20 Rece v, Trausmliiter. Code Osclllator
i I Tracer, Square Wave Generator, Amplitier and Signal In-
I clreuits, and Jearn how to operate them, You will recelve an
ex ent background for TV In brief, you will recelve a basic
ecucation b Electronies anil R « worth many tlhimes the small
price you pay, only $28.9% camplete
PROGRESSIVE
TEACHING METHOD

The Progressive Radlo *'Eilu-
Kit>* Is the foremost education-
il radio kit in the world, and is
miversally accepted the
standard i the 'Il!eld of electron

THE KIT FOR
EVERYONE
1ot eest the slightest
d in radin or sclence
u-Kit’’ i< used by youny
schoals and clubs, by
Forces ‘er<onnel

lvs  training. he Edu-hit' Administration for
uses  the nodern i I | trainige and rehabititation
principie of **Learn by il e of the most important as-

You hegin Ly buildhus o sh
adio. Gradually,

sive manner, an
rate,  you const
ol multi - tube
learn more advanced (heary ol #
rechindques, and do work [ike g | material cov
professivnal radio techindcian, Kit'* course,
inese circults operate on your | ulher wxperiences i the field
regular AC or DC house current | of clectronies,

THE “EDU-KIT” IS COMPLETE
You will receive all parts and instructions hecessary to bulld
20 different radio and electronle clreults, each guaranteed to oper-
ile, Our kits contain tubes, tub ckets, varlable, electrolytic
mica, ceramic and paper die Clisers, resistors, tie strips,
alts, hardware, tubing, tostruction Man.
dils, hook-up wire, solder. selonium rectliers. valime controls
swltches, cte. In additlon, you recelve Printed Circult materials.
icluding 'rinted Clreult Chassis, Kpecial tube sockets, hardware
il instruetions. You alse receive o useful set of toolx, pllers-
cutters, an alignment tool, professional clectrie soldering iron,
nd a self-powered, dynamic Radio and Electronles
u-K also tnetudes Code instructions and the Pro-
Oxcillator, You will alsa recely e "
"W wressive signal Tracer
a Hlgh Fideilty Guide,
Quiz B

peets of the **Edu-Kit’’ ts the
Cansultation Scrvice which we
provide. We welcome studenis
to send us

their problems
whcther rel

td to any of the

5]
&

5 and the
FUC Anateur L

Deits, ete., uf the
ed, hra Hew

imatehod. B Inr s yours ta keer, Fhe comgs
veactical home tadio and Electronls mrse s

TROUBLE-SHOOTING LESSONS

“hada Kit
srefully

Yo wiH learn to  trouble J. Stisaitis, of 23 Poplar i
~hoat ar service radios, uss Watcibury Lan writes: 1
he bave o s it - 1 sets for
the vet u-hit far itself
e sier. G onsulta LS T SO for
scivice will help you with any bt 1 found vour 1
veliiteal problems scit o for your kit

FREE EXTRAS
® Sct of Tools ® Radio Book ® Radio and Electronics Tester ¢ Elec-
tric Soldering Iron @ Pliers-Cutters ® Alignment Tool ® Tester
tnstruction Book @ Hi-Fi Book ® TV Book ® Quiz Book ® Mecmber-
ship in Radio-TV Ciub: Consullation Service ® FCC Amateur License

Training & Printed Circuitry @ Certificate of Merit ® Valuable Dis-
count Card & Wrench Set

T ST =T =UNCONOITIONAL MONEY-BACK GUARANTEE ™ = e =
ORDER FROM AD—RECEIVE FREE BONUS
RESISTOR AND CONDENSER KITS WORTH $7.00
I **Edu-kit’e tu of $26.95, |

E Y
J '*Edu-Mit’’ €.0.0. | wlil pay $26.95 pius postage.
lfj Send me FREE additional information describing *'Edu-Kit.’® I
lname

]
| PROGRESSIVE “EDU-KITS” INC. |

|1186 Broodway Dept. 604D Hewlett, N. Y.
e e e e e e e ——— e e - |

Bookshelf

(Continued from page 22)

ploying the tube or transistor, with typical
parts values. The presentation is very col-
orful. In the tube section, orange pages
are diodes, green pages are triodes, yellow
are tetrodes, purple are cathode-ray tubes,
etc. In the transistor section, green stands
for audio-frequency types, red for power
output transistors, and the frequency con-
verters are gray. American units are also
included.

Available in U.8.A. from Continental Dy-
namics, P.O. Box 8125, Beuumont, Texas.
504 pages. 13" x 3% ". Pluastic cover. $3.75.

L= S v N v

HOW TO DETECT AND MEASURE
RADIATION
by Harald S. Renne

The ‘'staffers” at POPULAR ELECTRONICS
have a fond spot for Harold Renne, since it
wasn't too many years ago that he spent a
short term as our Technical Editor. Since
then, Harold has gone on to bigger and
better things, including this up-to-the-min-
ute book on nuclear radiation. The seven
chapters are packed with photos, wiring
diagrams, and all sorts of valuable informa-
tion on counters, dosimeters, solid-state
detectors, etc. Space age applications, ra-
diation effects, and nuclear standards are
covered in a succinct writing style so that
they may be appreciated by the non-nu-
clear technician. One chapter, on home-
made counters, includes complete building
instructions.

P.blished by Howard W, Sams & Co., 4300
West 62nd 8t., Indianapolis 6, Ind. 160
pages. Soft cover, $3.95.

Capsule Reviews

ELECTRONIC CONSTRUCTION PRACTICES
by Raobert Lewis. Dealing mostly with metal-
working, finishing, shielding, and component
assembly, this is a very practical book for
the newcomer who wants to build his own.
The tightly written text and superb photos
make it a good workbench library addition.
Published by Radio Publications, Inc., Wil-
ton, Coun. 136 pugyes. Soft cover. $2.95.
. ... 11,000 TUBE SUBSTITUTES by H. G.
Cisin. Here’s a handy item for your tube caddy
—the book title tells the story. Receiving
tubes, TV picture tubes, and even crystal
diodes and transistors are itemized. Pub-
lished by Harry G. Cisin, Amagansett, L.1.,
| N.Y. 72 payes. Soft cover. $1.25.
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the challenging field of communications

ENTS
ENSE REQU‘REM
Q(/J

IDENTIFYING RADIO siGrars”
o TIME ZONE TABLES

SWL

FREQUENCIES

R
i CE,
ot FRO 010 Frces = BUSINESS RADIO

7O fiA

LICENSE QUALIFICLAI\IZA‘;’EVST SERVEE

completely covered in this unique, new publication

1963 COMMUNICATIONS HANDBOOK EUMMUNlﬂA 0KS

* 164 pages of
comprehensive information

* 4 big sections covering
each of the main
branches of communications

o jllustrative graphs,
charts and tables

The 1963 COMMUNICATIONS
HANDBOOK is now on sale at

May

your favorite newsstand or elec-
tronics parts stores. Or get your
copy by using this tandy cou-
pon. Just PRINT your name and
address clearly and enclose
$1.00, the cost of the HAND-.
BOOK, plus 15¢ to cover mail-
ing and handling charges
{Canada and foreign countries,
$1.25 plus 25¢ pos-age).

1763

Ziff-Davis Publishing Company
Dept.CH3

One Park Avenue

New York 16, New York

NAME N
ADDRESS -
CiTYy ZONE__STATE



GIANT NEW 1963

E
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URSTEIN-APPLEBEE CO. |

Name

rnEq Address

our '
//key/)a///‘craffers /
new lransisfvr/zea' CEB-5.

o Weighs less than 7 Ibs, e Size only 10%” x
8%a” x 34" e 18 transistors, 3 instant-heat tubes
e Battery drain only .225 amps. on receive standby
™ e Instant warm-up e 6 crystal-controlled channels
N e 100% modulation, 5 watts input e Sensitivity
less than 1 pv for 10 db. S+ N/N

>
P-

Tone-Coded Squelch

"

accessories A

Accessories for $19995 optional extra e
maximum versatility __1',
AC Pedestal Power Supply IF.°' complete ]
Portable Battery Pak iterature >
write to -
<

hallicratters

s ")\ 5th and Kostner Aves.,
-

- Chicago 24, IMinois
Dept. 4-E

LTI RADept. [E, 1012 McGee St., Kansas City 6, Mo, |
A= 0T A ] Rush me FREE 1963 B-A Catalog. |
TODaY |

Tips
€ and

Techniques

CONVERSION: HEAVY-DUTY
STAPLES TO PUSH-IN FASTENERS

The little push-in fasteners that are used
to hold the backs on small table radios get
lost quite easily,
presenting a re-
placement prob-
lem. Keep a few
make quick, inex- ﬂ %
pensive replace-
ment fasteners. Just hend the staples so
that they look like the ones shown in the

heavy-duty staples
lower portion of the photo, and they'll fit

around-—the kind
used on large cat-
right into place. Homer L. Davidson

tons-—and vou can

EMERGENCY
OFF-SET SCREW DRIVER

If you don’'t have an off-set screw driver,
vou can put one together in about a minute.
All you need is a bolt or machine screw, a
washer and two small nuts to fit the screw.
Sandwich the washer between the two nuts

. NUTS

a suitable distance from the tip of the bolt
or screw, and you'll have your oft-set screw
driver. John A. Cowmstock

ALLIGATOR CLIPS
ON SHIELDED CABLE

Test leads and other shielded-cable leads

| terminating in alligator clips can be a hoth-

er: the shielded wire frays, breaks, or
shorts something out. If this is your prob-
lem, cut the shielding as if you were attach-
ing a coaxial connector—leave about ' of
shielding exposed and fold it back over the

Always soy you sow it in—POPULAR ELECTRONICS



audiotape
"t speaks icr itself” PR
T ormar B

Jet the drurms rbﬁollt

(Audiotape will capture every beat)

Audiotapeisdiscreet. Whether your taste in music
runs to drum solos or ocarina improvisations,
Audiotape will keep your secret. And it will keep
faith with the drum, too . . . or with an octet or an
obge. Whatever you record, Audiotape faithfully
captures the highs and the lows and everything in
between and reproduces them as naturaily as life.
Only Audiotape gives you such clarity and range,
such freedom from distortion and background
noise . ..such consistent quality reel after reel.

So whkether the drums roll out or the trombones
twitter or the glockenspiels roar, Audiotape will

May, 1963

capture every note every time. And whether you
record on Audiotlape for all the worid to hear,or en-
joy it behind locked doors, you are using the finest
(and most trustworthy) tape ever made. There are
8 types, one exactly right for your next recording.

[muﬁotnpz"i
| AUDIO DEVICES, INC.

| 444 Madison Avenue, New York 22. New Yak
| Offices in Los Angedes @ Chicago @ Washington, D. C.
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I Name

urst SAMS BOOKS rox

EVERYONE IN ELECTRONICS

= E
n \ ’ii“--g'
T USE THIS HANDY ORDER FORM L |

§ ] Tube Substitution Handbook, 6th Ed, Includes over 1000 §
new substitutions; lists over 8,800 direct substitu-

! tions. Includes substitutions for receiving, picture l
tube, subminiature, industrial, and communications

types. Order TUB-6,0nly . .................. $1.50 !

[ Amateur Radio Station Manual. An ail-new log book for
Amateurs! 10 Sections with indexect dividers; gener- i
ous log space permits entries for over 1000 transmis-
sions; space for frequently worked stations, special I
schedules, and records. Order ASM-1, only .. .$3.95

[] Practical TV Tunmer Repairs. Clearly explains how to l
solve baffling front-end troubles and how to mini-
mize tuner servicing problems. Practical trouble- E
shooting help. Order TUN-1, only. ... ....... $2.50

(O Understanding Electronic Components. 'To understand
electronics, an understanding of components is vital.
‘This clearly written book explains construction, prin-
ciples of operation and circuit applications of all i
major components. Order UEC-1, only..... ... $2.95

(3 Computer Circuit Projects You Can Build. Starting with a '
simple flip-flop circuit, this book details the construc-
tion of 13 basic analog and digital computer-circuit
projects. You not only learn computer circuitry but I
build useful devices as well. Order BOC-1, only .$2.95

SCIENCE in4 b ex-
planation of the marvelous world of space and space
travel, the whole story of the atom, of electronics today
(including compu.ers and automation), and the newest

d Ll ts in sci . Hundreds of illustrations,
many in full color. Over 1000 pages; 4

[INEW! ENCYCLOPEDIA OF SPACE i
M I ' A ) E

big volumes in
stipcase. Order AUD-S0, only......... ........... $19.95

[C] ABC's of Electricity. Clearly explains the nature of elec- E
tricity, its characteristics, effects and "“how it works.”
A thorough, effective modern explanation anyone
can understand. Order LEK-1, only............$1.95 i
[(] Electrenics Data Handhook. Vital interest technical in-
formation on receiver circuits, components, tests and l
measurements, filter design, specialized circuits, etc.
Order ERA-3, 0nly.......covvvuivieennn. $2.95 !

International Code Training System, CTG-1
How to Read Schematic Diagrams, RSD-1

BC's of Short-Wave Listening, SWL-1
V Servicing Guide, SGS-1

A RN Ch s &
2820282

REE' Ask for the Sams Booklist, describing S
e + over 200 important books.

-

REE' Index to Photofact, world's finest cir. i
¢ cuit data on 53,000 TV & radio models, l

HOWARD W. SAMS & (0., INC.

Order from any Electronic Parts Distributor or mail to !
Howard W. Sams & Co., Inc., Dept. E-93
4300 W, 62nd St., Indianapolis 6, Ind.

Send books checked above. $ i
[0 Send FREE Booklist. [ Send Photofact Index. l

|
' Address I
i

I City Zone___State___
msumm  |{NCANADA: A, C. Simmonds & Sons, Ltd-, Toronto 7 memem A
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Tips
(Continued from page 26)

outer insulation of the cable. Open up the
tabs at the back of an alligator clip., place
them around the shield and crimp them
closed. To insure good contact, solder can

INNER CONDUCTOR

ALLIGATOR
CLIP OVER
SHIELD

be applied where the two tabs meet. Attach
the clip to the center conductor as vou
normally would. —Joel Fentin

TRACING PAPER
KEEPS WORK CLEAN

To keep track of how far you've gone on a
constrtiction project, it's a good idea to
mark the schematic in some manner. How-
ever, this makes for a very messy schematic
when the job's finally done. Instead, vou
can simply place a sheet of tracing paper
over the schematic and trace each wire
and component as you connect it. When the
project is finished, a quick comparison of
the traced schematic with the original one
will show any omissions, and the original
schematic will still be clean and readable.

—J. A. Singer

ONE TO NINE VOLTS
FOR TRANSISTOR CIRCUITS

Here's a quick, easy, and inexpensive way
to have a variety of voltages available for
transistor circuits. Just use two “C” bat-
teries like those shown in the photo—their
screw-type termi-
nals eliminate the
need for battery
holders or solder-
ing. The batteries
(Burgess 5360 or
equivalent) meas-
ure about 213" x
Zi52” x 2%32” and
are readily avail-
able—at a cost of
about 88 cents
each—from most
electronic supply
houses. There are
three voltages per battery—1.5, 3, and 4.5
volts—and with two batteries, additional
voltages of 6, 7.5, and 9 volts are possible.

—Robert E. Kelland

Always say you saw it in—~POPULAR ELECTRONICS




NEW ADDED FEATURES —NEW LOW COST
The Famous RCA

SENIOR
VOLTOHMYST

NOW AVAILABLE AS A KIT
FOR ONLY 35795*

Added feazures far extra versatilite. An improved kit v2--
sion of the famous RCA SENIOR VILTOMMYST.

Most impartant new feature: a -alf-wo : full-scale 2C
range for more accurate m2asuring of low voltages Lsed
In transistor circuits.

Extra plus feature: Pre-assembled, factor—-tested DC AC-
OHMS prode (WG-299D) included with every kit.

Other deluxe features:

@ Big 6127 meter—one of the mostaeadable ever desianed
into a YTYM—2lectronically pro®cted against bursout
o Color-coded scaiez ditferent ate
peak-to-peak and yms readings
- ° A:c3%daocgura:y ful -sc?le on bdoth
p an measurerents.
RENRFSAC () o @ Less than 1% tracking error

Senior VoltOhmyst Kig-
o Precision multiplier resistors acsurate S0 +1%

- — o Rugged die-cast aluminum case with leathes Bandie
@ Brushed aluminum cortro) panel with exhed markings

o
e —

E AC voltages (0.1 to 4200 volts peak-to-peak ar3 0.1 t= 1500 volts “ms)
MEASURES: 4 DC voltages (0.005 to 1500°

Resistances (0.2 ohms to 1,000 megobms)

RCA Senior VoltOhmyst WV-98C, alsd available factory-wirec and calibrated, $79.50°

OTHER OUTSTANDING RCA KIT VALUES
‘o

o -
L&, &
AR g

RCA SUPER-PORTABLE

RCA VCLTOHMYST® KIT
WV-77E(K) Only $29.95*

hmyst® i pe
ppara‘e 1.5:volt rms and 4.volt pea neak
cales f accurate low AC measurements
Meast A(
L tang
o te o

able factory-wired and
callbrated: $43.95%

RCA WV a

Call your Authorized
RCA Test Equipment Distributor

May, 1953

RCA WV-38A(K)
VOLT-OHM-MILLIAMMETER KIT

Only $29.95*

The V-O-M with the extras! - 0.25.volt and
1.0-volt DC ranges - Big easy-to-read 5% "
meter » Non-breakable sealed plastic case-
no glass to crack or shatter - Jacks located
below switches to keep leads out of the way -
< c <A

ive, scuff resi
only $4.95° extra
RCA WV-38A availabl

tant, rugged carrylng <ase,

factory-wired and
calibrated: §43.95°

OSCILLOSCOPE
KIT WO-33A(K) Only 579.95>ﬁ

Now In kit form. A 'scope you can carry any-
where! Rugged and compact, yet weighs only
14 pounds. Just right fer in-the-home aud shop
troubleshooting and servicing of blac
white and color TV, radio, hi-fi componen
tape recorders, etc. Ample gain and band
width for the toughest jobs. Scaled gvaph
screen and interral calibiating voltage source
for direct reading of psak-to-peak voltage
RCA WO-33A available tactory-wired aud
calibrated: $129.95°

RCA ELECTRON TUBE DIVISION, HARRISON, M. J.

The Most Trusted Name in Electranics

*User Price (Cptionat)
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ONE UNIT for

GLOBE SIGNL OPTIMIZER

Z7Zin1CBTESTER!

7 picres of test equipinent in one compact, pmtable, h'\n:l«vm- 2
patnd case. 1A watt meter 20 Modulation Monitar 2. el

Stieneth Meter 4. Antenna_ Output Meter 5. Checks and T""‘
Crystals 6. Measees Standing Wave Ratio 7 Measures Base ar
Mobile Antenna Eficiency  See it at your distiibutors now
there’s nathing ke it

No. 65-518 7 in 1 CB Tester CB Net 47.50

CITIZENS BAND
D Send me free tester specification sheet 2y miis snd ('

(O sPeciaL C-B BOOK — Over 100 pages
on how to use ond get the most out of
C-B. Regulor $2.00 vaolue now only*
$1.00 (Send cash or maney order.)

Name

Addr
City. State.

6 ELECTRONICS C0.3eemers sec bEm™

UNUSUAL BARGAINS

Bargain! 3" Astronomical Telescope
/ See the stars, moon, phases of Venus, planets

close up! 60 1o 150 power—rtamous Mt alomer
Reflecting type. Untsual Buy | Fqubped  with
Eoguatinial motnt: finder teles w l tilw
trpect dnelwled - FREL Sl AL CHART
272 paxe "HANDRBOOK OF HE \\r\ HOW
TO USE YOUR TELESCOL'E oh
Stock No. 85.050-AV $29.95 pstpd.

NEW' THERMO PILE KIT! Converts Heat Into Electricity

or gemonstration, experimentetion {n the ex-
clumz tield of thermoelectricity. Convert the

heat of a blowtorch. a gas jet. or even the heat

of thie sun into clectrieily. You recelve 20-117

wauge, 67 long chromel-alumel thermo uunl- ~
e et bolt and 1t for makin reflector: other

nnlorlnla for making a thermo-pile: a smatl

VD¢ motor to run from  thermo- -piie

Zives sou visual m |||m|~(r1(|un of cleetrlelty createds. KIt Include~
ull directions for scettlng up amd experimenting with thermo-plles.

Stock No. 70.436-AV .. $15.00 Postpaid

Solar cell set harnesses

Power of the Sun

electriclty to poser small

ke lhirht meters. densitome-
“serl expetimentally to

L Low price st ineludes

/\\ Sl amt” SUN BATTERY Pro.
e L3V T0-16 miimie | SR U
i~ LSO PEOTOCL Mier e e

H nndlnmk Of P'rojects, demonstratinns. expenient s,

Ao ael, CARMIUN SULPHEDE PPHOTO O\

DUCTIVE ¢ ELL <m.m Sensitive resistors which gencrates electiie In
to turn lughis on ln llu evening. open iloors  counl trathe, ote

Stock No. 60.281- et e e R $7.95 pos}pa.a
OROER BY STOCK NO.—SEND CHECK or M.0.—Money-Back Guarantce
EOMUNO SCIENTIFIC CO. BARRINGTON, NEW JERSEY

MAIL COUPON for FREE CATALOG AV

New! 1000’s of Bargains—164 Pages
EDMUND SCIENTIFIC CO., Barrington, N. J.
Please rush Free Giont Catalog-AV.

The following satellites, launched by the
United States, were reported to have beacon
and telemetry transmissions as of March
13, 1963. The satellites are listed by their
code names, according to frequency; because
some transmit on more than one frequency,
they appear more than once.

Transit IVA ... ... 54.000 mc.
Courier 1B .......................... 107.970 mc.
TIROS | ..., 107.997 mc.
TIROS Ul ... 108.000 mc.
Vanguard 1* ... 108.024 mc.
TIROS Ul ...l 108.030 mc.
Telstar ..... ..136.050 mc.
Explorer XV 136.101 mc.
Relay | .. ... 136.140 mc.
Transit IVA ... ... 136.200 mc.
Explorer XVI ...................... 136.200 mc.
TIROS IV . ... ... 136.230 mc.
TIROS V and TIROS VI.. ... 136.235 mc.
Ariel ... .l 136.408 mc.
Explorer XIV ...................... 136.440 mc.
Injun SR-3 .......... ... ... 136.500 mc.
Alouette ............... ... 136.590 mc.

. 136.620 mc.
136.650 mc.

136.744 mc.
Transit IVB ... ... ... ... 136.800 mc.
Anna IB . ... ... ... . 136.815 mc.
Explorer XVI . ... S 136.858 mc.
TIROS IV . ... .. ... 136.920 mc.
TIROS V and TIROS VI . ....136.922 mc.
Alouette BT 136.979 mc.
Transit IVA ... ... ... 150.000 mc.
Transit VA .. ... ... 150.000 mc.
Transit 1A ... e 161.990 mc.

215.990 mc.
Midas IV ... ...228.200 mc.
Midas IV 232.400 mc.

Transit VA ... e 400.000 mc.
*Signal may be very weak

There are several more satellites in orbit
which may be transmitting. However, these
are so-called ‘‘secret’” satellites launched by
the U.S. Air Force.

if you're interested in eavesdropping on
satellites, and missed our June 1962 article
on the NASA-136 converter, we recommend
that you look it up. Easy to construct, this
sensitive converter can intercept the satel-
lites operating in the 136-137 mc. band.

Transit 1A

Always say yau sow it in—POPULAR ELECTRONICS



Why We Make the Model 211
Available Now

klthough there are many stereo test records on the mar-
ret today, most criticat checks on existing test records
have to be made with expensive test equipment,
Reahzing this, HIFi,STEREO REVIEW decided to produce
a record that allows you to check your stereo rig, ac-
turately and completely, just by listening! A record that
would be precise enough for technicians to use in the
aboratory—and versatile enough for you to use in your
rcme.

The result: the HiFi/STEREQ REVIEW Mode! 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response — a direct check of eighteen
\, sections of the frequency spectrum, from 20 to
20,000 cps.
Pickup tracking — the most sensitive tests ever
Javailahle to the amateur for checking cartridge.
stylus, and tone arm.
Hum and rumbie — foolproof tests that help you
\/evalua!e the actual audible levels of rumble and
hum in your system.
Flutter—a tast to check whether your turntable's
flutter is fow, moderate, or high.
Channel balance — two white-noise signais that
allow you to match your system's stereo channels
for level and tonal characteristics.
Separation—an ingenious means of checking the
r J stereo separation at seven different parts of the
musical spectrum—from mid-bass to high treble.

Stereo Spread

ALSO‘ J Speaker Phasing

Channel Identification

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music
recorded directly on the master disc. without go-
1ng through the usual tape process. It's a superb
demonstrat:on of flawless recording technique. A
demonstration that will amaze and entertain ycu
and ycur friends.

Moy, 1963

TRY THIS STEREO
TEST RECORD!!

Special to our readers

for only...$3.98

Featuring Tests Never Before Available
To The Hobbyist

UNIQUE FEATURES OF HiFi/STEREO REVIEW'S
MODEL 211 STEREO TEST RECORD

e Warble tones to minimize the distorting effects of room
acoustics when making frequency-response checks.
e White-noise signals to allow the stereo channels to be

matched in level and in tonal characteristics.

o Four specially designed tests to check distortion in stereo
cartridges.

¢ Open-air recarding of moving snare drums to minimize
reverberation when checking stereo spread.

All Tests Can Be Made By Ear

HiFi/STEREQ REVIEW's Model 211 Stereo Test Record will give you
immed:ate aiswers to all of the questions you have about your stereo
system. It’s the most complete test record of 1ts kind—contains the
widest range of check-points ever ‘ncluded on ome test disc! And you
need no expensive test equipment. All checks car be made by ear!
Note to professionals: The Model 211 can be used as a highly effi-
cient design ond measurement ool Recorded levels, frequencies, etc.
have been controlled to very close tolerances — affording occurate
numerical evaluation when used with tesr instroments.

DON'T MISS QUT-ORDER NDW AND SAVE $1

The Model 211 Stereo Test Record is a full 12” disc, made from
the finest virgin vinyl, For a limited time only, it is being sold
by Popular Electronics for $3.98. Starting July 1, 1963 we will
sell this record for $4.98. Order now and save $1. Make sure you
don’t miss out on this speciat otfer. Fill in and mait the coupon,
together with your check ($3.98 per record) today!

FILL IN AND MAIL TODAY!

Stereo Test Record
Popular Electrcnics—Dept. S D
One Park Ave,, New York 16, N.Y.

Piease send me test records at $3 98 each. My check
(or m:zney order) for ¢ 1s enclosed. | understand that
you v..lt pay the postage and that each record is fully guaranteed.

hame

(Please Print)
Adcress —

City Zone State —

SCRRY—No charges or C 0.D. orders!

{Special pr ce oHer of $3 98 expires on Yune 39, 1963) PE 53
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INCE the first appearance of this column
“ in the March issue, hundreds of readers
have called upon OPERATION “ASSIST”
to help locate schematics and technical in-
formation on old or unusual electronic gear.

Here's how it works: Check over the re-
quests for assistance which appear below.
If vou can help, please write directly to
the reader needing information. If, on the
other hand, you are the owner of an old
ot uncommon piece of equipment and you
need technical data, jot down your name
and addiess on a postcard along with the
name, model number, and other information
pertaining to the unit in question, and send
the card to:

OPERATION “ASSIST”
PoPULAR ELECTRONICS
One Park Avenue
New York 16, N.Y.

Due to the large number of requests for
information received, the Editors of POP-
'tronics reserve the right to select those
which are unusual in nature and for which
other sources are not readily available.
Help someone today—next time you may
be on the receiving end!

SCHEMATIC DIAGRAMS

“Midwest’” (Model 216, #2162067) radio receiv-
er bhuilt in 1947 or 1948. (Alc Wilbur W.
Martin, Jr.,, Box 3146, Altus AFB, Okla.)

McMurdo Silver (Orpheon Model) made in Chi-
cago about 1939. (Edgar J. Reynolds, 207-32
27th Ave., Bayside 60, N.Y.)

King-Hinner's Radio Co. (King Quality Products,
Buffalo, N.Y.) “Neutrodyne” radio receiver
of 1925 vintage (Model 25, #A.5703). Also need
five UV201A tubes for unit. (Larry R. Splitter,
Geneseo, Kan.)

Radio-Marine Corp. of America TRC transmitter
made for the Navy early in W.W. II. (War-
renton High School Radio Club, KTBMM, c/o
Richard B. Knotts, Warrenton, Ore.)

“Radiola {II'" radio receiver made in 1918 by

Westinghouse. (Leslie Bueckert, Box 134,
Clyde, Alberta, Canada)
32

“Neutrowound’ (Superpower Model), 1927 vin-
tage, made by Neutrowound Radio Mfg. Co.,
Homewood, Ill.,, under license from the U. S.
Navy Dept. (Leonard L. Eggleston, 230 S.
Walnut St., Orrville, Ohio)

Zenith (Model 5S29) five-tube AM-s.w. receiv-
er of about 1934 vintage. (Bob Zulinski,

WPE3FAV, 1936 Wiltshire Rd., Berkley,
Mich.

Hickok Elect. Inst. Co. (Model RFO-5) oscillo-
graph. (William Davis, 3 Carpenter Ave.,

Tuckahoe 7, N.Y.)

Montgomery Ward (Model 35JDR 8421) home
entertainment amplifier. (James E. Dirden,
1515 D Picadilly St., Norfolk 13, Va.)

Europhon (Model ES 59) AM-FM-s.w. radio
made in Italy. (Tony Donentino, 123 West
Bergy St., Wadsworth, Ohio)

Philco (Model 12-1008. Code 122) AM-s.w. re-
ceiver with 78-rpm phonograph, 1941 vintage;
Wireless Specialty Apparatus Co. (Boston)
radio receiver. “range 300-8000 meters.”
(Model I.P. 501); also “Two Step Amplifier
Type Triode B.” (C. G. Otto, WAOAHNM. 5039
Winona. St. Louis 9, Mo.)

Newcomb Audio Products Co. ( Model 30) 30-watt
p.a. amplifier made about 1946. (David John-
son, RR 1, Genesec, Kan.)

Murdock “Neutrodyne” 5-tube, battery-opet-
ated receiver, patented March 27. 1923. (Lloyd
Gosa, WPE4FYP, R.F.D. 4, Americus, Ga.)

“RCE” communications receiver (U.S. Dept.
of Commerce). (Dave Hershberger, 507
Parker Ave.. Scottdale, Pa.)

Philco (Model 40-180) radio. (Gary J. Schlager,
54 Barbara Pl., Cheektowaga 25, N.Y.)

Sparton (Model 768) 3-band a.c. receiver. (Don
McCormick, 504 Liberty Ave., Jersey City 7,
N.J.)

Military multi-band receiver from a British
W.W. II bomber, Type R 1155, Ref. No.
10D/98. (Tom Britton, 381 Elizabeth St., Osh-
awa, Ont., Canada)

RCA (Model MI-17429B) FM paging receiver,
(Hartland B. Smith, 467 Park Ave., Birming-
ham, Mich.)

Bendix (Model 1521 Super) AM-FM receiver of
about 1945 vintage. (A. Birch, 18000 Main St.,
Cleveland 30, Ohio)

Truetone (Model 28UAW) radio. (James Hat-
ton, 2981 Ridgeway, Overland 14, Mo.)

Military volt-ohm meter made by
house (Type RX-37; F.S.-6 M.A.; Style DY-
85390-1). (Frank J. Janoch, Rt. 1, 119 Oak,
Kemah, Texas)

Westing-

(Continued on page 34)
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Industrial
Radio

Equipment

Citizens Radio
Equipment

LJUOHNSON

Complete descriptive literature

is available on all Johnson
communications equipment. Write
for your free copies today— see
your authorized Johnson distributor
for equipment demonstrations!

May, 1963

For the very finest in
Amateur, Industrial, or Citizens Radio

COMMUNICATION

—check your Johnson distributor first!

The industry’s most complete line of amateur transmitters
and accessories! ‘'Viking''—first choice of amateurs the
world over! Since the first Viking transmitter was built,
amateurs everywhere have looked to the E.F. Johnson Com-
pany for leadership in transmitter design. Owning a *'Viking'*
means more than just having the best transmitter. .. it
means more than the DX record you build; it means that
your station has arrived! For details on this popular line—
see your distributor or write today for your free copy of our
newest amateur catalog.

Priced within easy reach of any business—designed for
use in the 25 to 50 mc. range! The ‘*“Messenger 202'* and
the “‘Personal Messenger'' pack the power to punch your
signal across the miles with the crisp authority that gets
things done! Both units are type accepted for use in the
Industrial, Public Safety, and Land Transportation Services
—both provide everything you could need or want for the
majority of industrial or business applications. Complete
descriptive literature available from your distributor, or use
the coupon below.

4 feature-packed “Messengers’’ and Selective Call System
outperform 'em all! Compact, hand-held 100 milliwatt or 1
watt ‘Personal Messengers'' are rugged and reliable—have
11 transistors, 4 diodes! Twice the sensitivity and 40%
more range than similar units with conventional circuitry—
more output than similar units with same rated inputs!
The performance proved Viking ‘““Messenger'’ and new
""Messenger Two'' are ideal for both base station and mobile
use! High efficiency design makes full use of maximum
legal power. Excellent receiver sensitivity and selectivity.
Automatic ‘‘squelch’ control—5 or 10 channel coverage—
easy to install anywhere!

The Tone Alert 37 tone selective call system mutes speakers
until one unit calls another—then automatically your stations
receive audio note and indicator light flashes *‘On"',

E. F. JOHNSON COMPANY

2401 10th Ave. S.W. e Waseca, Minnesota

Please rush me the following literature:

B Amateur Catalog 962

B ‘‘Messenger 202" Brochure
B ‘‘Messenger’’ Citizens Rad o Brochure

NAME

ADDRESS = S ———

CiTY STATE
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OPERATION “ASSIST”

(Continued from page 32)

Zenith (Model 12-U-159) 1937 a.c. receiver.
(John J. Mazur, 149 Kirby Ave., Lackawanna
18, N.Y.)

E. H. Scott 12-tube receiver with 3-tube power
pack, all chrome-plated, Serial #K 307. (John
Rebhan, 112 Summit Circle, Little Ferry, N.J.)

Crosley (Model 555) radio. (Harry Boyle, Jr.,
212 G. 41st St., Louisville 12, Ky.)

Oak Ridge (Model 108) pocket power supply.
(Jack Onusconage, 428 Main St., Wilburton 2,
Pa.)

Triplett (Model 1183-SC) multimeter, W.W. II
vintage. (Ken Wright, KBG3320/WPE2JAQ,
86 Beechwood Place, Staten Island, N.Y.)

Belmont Radio Corp. (Model 525) AM receiver.
(Paul Montle, 170 Gray St., Arlington 74,
Mass.)

Zenith (Model 65222) AM-s.w. receiver. (Gene
B. Randall, Jr,, 116 N. Eddy, Fort Scott, Kan.)

Stromberg Carlson console radio, chassis
P-24420X, *“All Wave Selector” PC-24318.
(Charles Mitchell, 2833 N.E. 12th Terrace,
Pompano Beach, Fla.)

Trans-Tel (Model T-2560FM) FM car tuner,
(Charles Karayan, 717 Pleasant View, Glen-
dale 2, Calif.)

Sun Craft Inc. (Model A-1) Cold-Quartz Ultra-
Violet & Ozone Apparatus made in Chicago.
(Charles A. Elberg, 6141 Medford Dr., Or-
lando, Fla.)

E. H. Scott Radio Labs., Inc. (Model SLR-F)
communications receiver made during the
1940's. (R. Wong, 812 Forest Ave., Palo Alto,
Calif.)

Transitronic (Model TEC S-15, #4788) transis-
torized stereo amplifier. (Augustin Leon, 5308
Centennial Hall, Univ. of Minnesota, Minne-
apolis 14, Minn.)

TECHNICAL DATA

Telefunken (Model 664 WK) made in Germany
about 1938; tubes are AZ1, ACH1, AL4, ABC1,
AF3. Modifications and U.S. tube substitu-
tions. (Fred Bradford 111, 1673 Delaware Ave,,
St. Paul 18, Minn.)

Hickok (Model 195B) oscilloscope; Supreme
(Model 580) signal generator; instruction
manuals. (M.O. Jeck, 10940 Dickens, West-
chester, Ill.)

(Continued on page 36)

TOTALLY NEW

GREATLY IMPROVES CB

Uew marxk M

CONCEPT

COMMUNICATIONS
°

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 from region
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.

- -

~

\\4_. why waste signal here

when you really

s Model SM-27 want it here
\\ RANGE ,
v 27 Mc. 6 ft. long.
“ CB Net, $19.95
B&K MANUFACTURING CO. E See your B&K /MARK
DIVISION OF DYNASCAN CORPORATION [ Distributor or Send
1801 W. BELLE PLAINE AVE. » CHICAGO 13, ILL. for Bulletin SM-043P
34
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Starfire
$124.95

3 —
A

m Metrostar

$169.95

Space Station

Available soon
12-volt  $18.00

6-12 volt $22.70 -‘/‘ F {

@Ul ) 50

Power Pack

$39.95
Monocall Encoder-Decoder $79.95

Monocall Encoder

Metrotek's 66
Available soon

May, 1963

METROTEK ELECTRONICS
205 W. Cabarrus St. Raleigh, N. C.

lfelrclelx —

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
transceiver - only ONE crystal controls BOTH transmit
and receive on each channel- 100 modulation - truck
mount and remote head available,

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

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

5, Monocall - your individual selectivz squich system - no
personal channel monitoring - dependable unique dual
tone operation - can be adapted to your present unit,
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 mower supply - crystal
controlled or tunable functions.

! would like more Information on

NAME
ADDRESS

CITY STATE

R4

INC.

i

(2]
(53



Your Copies of

POPULAR
ELECTRONICS

KEEP THEM NEAT ... CLEAN . ..
READY FOR INSTANT REFERENCE!

Now you can keep a year’s copies of
PorUuLAR ELECTRONICS in a rich-
looking leatherette file that makes
it easy to locate any issue for ready
reference. Specially designed for
PorPULAR ELECTRONICS, this handy
file—with its distinctive, washable
Kivar cover and 16-carat gold leaf
lettering—not only looks good but
keeps every issue neat, clean and
orderly. So don’t risk tearing and
soiling your copies of POPULAR
ELECTRONICS — always a ready
source of valuable information. Or-
der several of these POPULAR ELEC-
TRONICS volume files today. They
are $2.50 each, postpaid—3 for
$7.00, or 6 for $13.00. Satisfaction
guaranteed or your money back. Or-
der direct from:

JESSE JONES BOX CORP. oert. pe

(Established 1843)
Box 5120 Philadelphia 41, Pa.
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OPERATION “ASSIST”

(Continued from page 34)

Pilot (Model TV-127) 121%” TV set with FM
radio. (Douglas Leek, 196 Bellmore Rd., East
Meadow, N.Y.)

Peirce (Model 55B) wire recorder. (Michael J.
Intlekofer, 3249 2Tth Ave., W. Seattle 99,
Wash.)

Bendix (Model 160) oscilloscope made in Balti-
more, Md. (Curt Schild, KOYMN, 3421-A
Osage, St. Louis 18, Mo.)

“Philharmonic” (Model 400) AM-FM console
with phonograph. (Jack Happel, R.F.D. 1,
Plymouth, Ill.)

Daco (Model 606-P5, #N1595) tube tester made
by Dayton Acme Co., Cincinnati, Ohio, about
1948. Ideas on bringing unit up to date. (Jim
Sterken, R2, Zeeland, Mich.)

“R.S.C.” radio receiver, Pat. 1916-1923, Toron-
to, Canada; contains three W.D, 12 Westing-
house tubes. (W. Barton, Box 24, Warren,
Ontario, Canada)

Philco (Model 38-116) pre-war receiver. (James
Laws, 7001 Rutledge Pk., Knoxville 14, Tenn.)

VM-Columbia (Model 575, #5757, No. 1404F,
#7011) tape recorder; has VM deck, Columbia
amplifier. (Steven Zeigler, WPE3ARC, 1415
Beaver Rd., Sewickley, Pa.)

Military (TS-34A/AP; NO as-4585; 1468 CW)
oscilloscope used by U.S. Navy; any data or
name of manufacturer. (S. Huisman, Wolle-
brandtstraat 22, Alkmaar, Holland)

RCA (Model 6-XD-5A) receiver. (Bo Yeargan,
WPE4DVU, 120 Westmore Rd., Rome, Ga.)

Wurlitzer amplifiers, Model 550, #5506603, 1935
vintage; Model 501, #771588, 1942 vintage;
Model 503, #2058616, 1945 vintage. (William
A. Smyth, Jr., 18 Gilmore Dr., Gulf Breeze,
Fla.)

Affiliated TV Labs, Inc. 40-socket tube tester
made in Jamaica, N.Y., need tube chart and
data; Superior Instruments Co. cross-bar
generator. (Kenneth Miller, 10027 Calvin St.,
Pittshurgh 35, Pa.)

PARTS

Hallicrafters ( Model S22R) receiver; need main
dial and bandspread dial. (John Austin, 6356
Sundown Dr., Jacksonville 10, Fla.)

Raytheon (Model 21-C-T-1) color TV; require
flyback transformer, Raytheon #12526091-
274235, new, used, or rewound. (Abe Weiss-
man, 1755 Rainhow Park, Columbus 6, Ohio)

Always say you saw it in—POPULAR ELECTRONICS



Build your own Speaker system

with these Rex-0-kuT High-efficiency,
Patented pararLEx* Component

The firs! name in
precision high-fidefity
playback equipment!

First in quality! First in value!

STEREOTABLES

with  Hysteresis-Synchronous Motor
for perfect rotational accuracy even
when there are current fluctuations.

R-320A—Rondine 2-—Combines the
superiority of the single-play turn-
table with Rek.O-Kut's remarkable
new toncarm. Auto-Poise* ... gives
you the world's only true turntable
with fully automatic operation. Minus
57db rumble . . . even at full amplifi-
cation.

R-320A with AP-320 Automatic
Tonearm (illustrated)
R-320 with S-320 Tonearm ...
R Stereotable only .......... 79.95
R Base (oiled walnut finish) 14.95

N-34H., 2.speed stereotable. (33 & 45
rpm) Minimum noise and rumble
level ever achieved in a 2-speed ma.
chine. Driven by cushion-soft Reko-
thane belt $89.95
(Walnut base, Model BW.1, $14.95)

May, 1963

B-12GH. 3.speed stereotable. Oil.
grooved turntable shaft turned 1o ex-
tremes of precision tolerance. Provides
unparalleled playback performance.
Has single selector knob, neon pilot
light ......... 0000006063060 $109.95

B-12H (not shown). 3-speed stereo-
table for the professional or dedicated
audiophile. Features special, massive,
custom-built hysteresis.synchronous
motor, ideal for heavy-duty applica-
tions 49.95
(Walnut base for above: Model BW.1,
$16.95) -

B-16H —3-speed professional 16" ster-
eotable. Self-lubricating, custom-built
hysteresis-synchronous motor. At 33%
& 45 rpm, reaches full operating speed
in % turn. Permanently affixed Strobe
Disc_permits instantaneous checking
of all speeds. .............. $275.00

EASY-TO-ASSEMBLE
STEREOTABLE KITS

You save the cost of factory-assem-
bly, get the same quality Rek-O-
Kut features throughout. Same
hysteresis-synchronous motor and
Rekothane belt drive system.

K-34I1—33 and 45 rpm stereotable
in kit form. Similar to Model
N34H $69 95
K-33H—Single-play stereotable in
kit form. ............... $59 95

S-320 Tonearm

with exclusive omni-balance*

® Acoustically isolated counter.
weight for static balance

® Micropoise for micro-adjust.
ment of cartridge tracking
pressure

® Omni-Balance for optimum
bearing loads and lateral
balance

Only with the S-320 tonearm can |

you adjust to perfect balance |

with any cartridge. The result is

equalized output from both walls

of the stereophonic groove, total

A . o g » £
elimination of *“skating,” reduc.
tion of distortion to an absolute

ogpem——
R
 ———

F—————

W
|
i

minimum . . . increased life
for records and stylus. $34.95

{4

}

Speakers

A-800 8~
EXTENDED
RANGE SPEAKER
Ideal for small
enclosures and
will deliver a
surprising a-.
mount of clean bass in cabinets of
the bookshelf type. Specs:
Frequency response: 45.13,000 cps.
Power handling: 20 watts maximum.
Impedance: 8 ohms. ..... $29.95

A12-DX 12”C0-
AXIAL SPEAKER
Designed for
the highest
" quality re-
production, this
co-axial is a woofer-tweeter combina-
tionwhichalsoincorporatesamid-range
diffuser for “impact’ presence. Specs:
Frequency response: 35-18,000 cps.
Power handling : 25 wattsof program,
Impedance: 8 ohms. ...... $49.95

=

) ‘-_!.E.?‘hu_

.

A 150-% 15”7 3-WAY SPEAKER
One of the finest *“big” three-way
speakers on the market. Capable of
undistorted reproduction, this speaker
is a must for the audiophile who pre-
fers to build his own systems. Spees:
I'requency response: 20-18,000 cps.
Power handling: 35 watts integrated
program.
Impedance: 8 ohms. ..... $109.95
Model A150-3V (same as above with
volume control) $119.95

FREE" Colorful 8.page booklet of

“Construction Plans for Speaker Enclo.
sures.” Informative, valuable yet available
without charge. Use coupon below.

r REK-O-KUT

Dept. PE.> 38.19 108th St.,
Corona 68, N. Y.

Send information on the following:

O Rek-O-Kut Stereotables/
Tonearms

O S.320 Tonearm

Component Speakers/

Speaker Systems

O Rek-O-Kut professional record-
ing and playback equipment

O Copy of “Construction Plans
for Speaker Enclosures.”

O Name of nearest dealer

N S OO |

Name
Address
City Zone. State.
PaPeading -
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your choice of

® designed
2 GREAT e
for Hams

TRANSMITTERS...

to the highest
Ham standards

A

CW TRANSMITTER #723
Kit $59.95 Wired $89.95
“Compact; well-planned lay-

90-WATT
CW TRANSMITTER" #720

out. Clean-sounding, abso-
Kit $89.95  Wired $129.95  [yteiy hum-free carrier
*U.S. Pat. stable.” — ELECTRONICS
“Top QuallU"—-ELECTRONIC WORLD
KITS GUIDE

Perfect fcr novice or ad-
vanced ham needing fow-
power standby rig. “Clean’’
60W CW, 50W AM-phone with
EXT plate modulation. 80
through 10 meters.

Ideal for veteran or novice.
“Clean’’ 90W CW, 65W AM-
phone with EXY piate modu-
lation. 80 through 10 meters.

phone operation. Can plate-modu-
late transmitters having RF inputs
up to 100W. Unique over-modula-

Includes complete set of coils
for full band coverage. Continu.
ous coverage 400 k¢ to 250 mc

Wired $49.95
VACUUM TUBE VOLTMETER #221

| vamisate | ool CITIZENS BaND ©
"“"‘"'°§s§‘.’l°l‘;§:°;;‘;§ f New! FREQUENCY | PEi TRANSCEIVERS ¥
OSCILLATOR 3 3 | 770 Series ®
Complete with battery | (SELF-POWERED) | 2
Select variable ] #1722 | Super(:\et;.;:tre'
tone, flashing light, Approaches i aligned xmitter
or both together. | crystal stabitity. | 0sc; match an-
Phone ack for private 80 through | tennas by variable
use. Efficient speaker: | 10 meters. ol 1'11etwork. Single
clean loud signals. | Kit $44.95 | & multi-channel models.
Kit $8.95 Wired $12.95 ’ Wired $59.95 | From Kit $79.95  Wired $109.95
—_———— e e e e -
HIGH-LEVEL | o | <
Ia‘ -
UNIVERSAL s v ! »
wooutaron. | ST crip | < PEAK-TD-PEAK o
@ == % ORIVER #1730 | pipP | VIVM #232 2
: R METER "‘z & exclusive
Kit $59.95  Wired $89.95 | #7110 | L *UNI-PROBES
Delivers 50W undistorted auaio for | Kit $29.95 Wired $49.95 i Kit $29.95
| |
|

tion indicator. Cover E-5 $4.50 500 ua meter Kit $25.95 Wired $39.95

—— e e T e

{ _—

- RF SIGNAL
ocsMc | oynamic | o4 a GENERATOR
UB L TVS | CONDUCTANCE | x - 324
0SCILLOSCOPE TUBE 1 .. (150kc-435mc)
#460 | L TRANSISTOR | 188 @° Kit $28.95
Kit$1995 TESTER #8656 | L wired §39.95

1 |

1 |

. Wired $129.50 Kit $69.95 Wired $109.95 TV-FM SWEEP CENERATOR
$" GENERAL PURPOSE SCOPE #427 TUBE TESTER #625 & MARKER #1368
Kit $69.95 Wired $109.95 Kit $34.95 Wired $49.95 Kit $69.95 Wired $119.95
E1CO, 3300 N. Bivd., LI.C. 1, N. Y. /
] [J Send free Catalog & name of / Name
— ndnghbgr?ood déf.'"f‘ém' ; /
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HEARTLESS
FRIENDS

THE
ROBOTS

By D. S. HALACY, JR.

HEN & clock manufacturer needed produc-

tion line workers recently for a ticklish
assembly job, he ordered them from a firm
called U.S.I. Robodyne. The workers weighed
a bit over 50 pounds, and the clockmaker
didn’t hire them—he bought them outright for
about $2500.00. Slavery involving midgets?
No, these workers, each doing a man‘s or
woman’s job, are robots produced by the
Robodyne Division of U. S. Industries, Inc., at
Silver Springs, Md. These "“TransfeRcbot 200
mechanical midgets, while not the first auto-
mated devices to displace human workers, are
unique in some respects. First, they are not
custom made, but are standard ‘‘off-the-shelf’’
items available immediately. Second, they are
not one-job workers, but can be programmed



CLUTCHING HAND is actually a robot that &
can grasp 25 Ib. or less at any poin:
around it. This device, a ‘“‘Fleximan'’ auto-
matic menipulator, can be programmad.
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to handle many production jobs within
the scope of their electronic brains and
mechanical fingers. Finally, they pay
union dues'!

Perhaps because they operate in a
more dramatically human fashion than
most automation equipment, Transfe-
Robots are in the spotlight of attention
being given by both management and
labor to the technological and economic
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ROBOT WORKERS replaced humans
on clock assembly line, are also put-
ting together typewriters and auto
parts. Studles are under way to
determine how adjustment to auto-
mation can be made most easily.

problems created by progress. In addi-
tion to the clockwork assemblers already
mentioned, there are many more such
small robots building a variety of items

including typewriters and auto parts.

President John Snyder, Jr., of U.S. In-
dustries, and Al Hayes, President of the
International Association of Machinists
head a foundation which is working
toward a smooth ard painless-as-possible
integration of autemation into produc-
tion work in this country. And that’s
where the dues come in. Each Transfe-
Robot (via its employer) pays $25 a
year as soon as it goes to work. U.S1’s
larger equipment pays more, ranging up
to a maximum of $1000 a year.

Critics, perhaps with human workers
in mind, have described these machines
as robot dolls—*“you wind them up and
they make money for the boss”—but
both sides of the bargaining table real-
ize that human workers must make
money, too, or they can’t buy the goods
the robots produce.

POPULAR ELECTRONICS



MOBOT MIXER pours chemicals from
one flask to another under command
of operator at control console. A
vehicie which can move by remote
control, the ‘‘Mobot’® has a deli-
cate touch, handles dangerous jobs
at a distance from the operator.,

TransfeRobot has a big cousin called
“Unimate.” Built by Unimation, Inec., of
Bethel, Conn., Unimate costs ten times
the modest price of the smaller robot.
It weighs considerably more-—a ton and
a half —and it can heft loads of 75
pounds and exert a squeeze of 300
pounds with its steel fingers. Its builders
list a hundred jobs that Unimate can do,
including loading ope 0:s, assembly
work, painting. weidinag, and similar
tasks. It also has a brain, and can mem-
orize 200 sequential movements after
being “led by hand” through a new job
Just one time. Such a rapid learning ca-
pacity makes it sharper than the aver-
age worker, and Unimate is capable of
round-the-clock operation without tiring,
needs no coffee breaks, and is not dis-
tracted by pretty girls.

When Is a Robot a Robot? Since most
of us have a rather vague knowledge of
robots acquired by reading science fic-
tion or watching the movies, it will be
helpful to define just what is meant by
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PERFECT GENTLEMAN is
hand-type automatic manipu-
lator which lights cigarette for
model Mary tocke. Device can
also feed drill presses, assem-
ble parts, run conveyors, do
other kinds of routine chores.

the word. Webster calls a robot a me-

chanically efficient worker devoid of
sensibility. Robots have other names, in-
cluding “mechanical men” and *“auto-
mata,” depending on who is doing the
name-calling. The more sophisticated
term goes well with automation.

Having defined the robot as a me-
chanical man of sorts, we realize that
there are several narrower classifications
possible within that general description.
An automatic lathe, for example, is a
machine capable of working by itself. So
is a wrist watch. Less obvious, perhaps,
is the time switch that turns on the fur-
nace in the morning or the photocell sys-
tem that turns on a light at dusk. Such
devices rank fairly low on the robot
scale.

The next step up the ladder is what
some call a “proper’” robot-—a robot de-
vice which does not always function in
exactly the same way. A more versatile
fellow, the proper robot can cope with
unpredictable changes in his environ-
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ment. If we add a thermostat to our
furnace control, or a switch to the corner
traffic light so that it changes when a
car rolls over it, we have a proper robot.
The robot pilot in ships and aircraft is a
highly developed proper robot.

There is another type of robot, the
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“true” robot, whose performance paral-
lels that of an idealized human. The
true robot is thus far fictional, but some
scientists believe that the existence of man
is proof enough that such a machine can
be made. Less scientific minds jump to
the romantic conclusion that this robot
will even be man- or woman-shaped. De-
velopments seem to bear out the former
belief, at least, and we may one day be
dealing with some very human-like ro-
bots; robots that are mobile, that listen
and learn, think, show initiative, and
act.

“Mobot,”” “RUM™ and ‘‘Beetle.” Trans-
feRobot and Unimate are still in the
class of robots that simply do their jobs
over and over. For factory work, of
course, this is the best kind. A cousin of
this simple plodding type is a robot that
acts more flexibly; not with its own
electronic brain but under the guidance
of a human being. Impressive mechani-

POPULAR ELECTRONICS
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cal men of this ilk include Hughes Air-
craft's '‘Mobot” (for mobile robot .

An extension of the mind and hands of
a human operator, such a robot works in
high-radiation environments in nuclear
plants, handles dangerous liquids, twists
heavy iron bars, picks up eggs gently,
and does even more ticklish tasks—such
as fastening zippers for attractive young
ladies, a chore that rattles some humans.

In 1960 Scripps Institution of Ocean-
ography built “RUM"” for the Navy—a
Remote Underwater Manipulator which
operated at depths of four miles. More
recently. Shell Oil Company has used a
Hughes Mobot in undersea oil explora-
tions. And robot helicopters have been
built, adding wings to the arms and legs
of the mechanical man. But the ma-
jority of ‘““mobkots” developed so far are
land-based. One of the newest, and
surely the largest, is ‘“Beetle.” Con-
structed by General Electric for the Air
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Force, this giant is used around missiles
and was designed particularly for those
fueled by nuclear devices.

Deep Into Space. The space age came
on the heels of automation, and it is be-
ginning to enlist the services of the

robots. Plans to explore the moon in-
clude lunar “rovers’ that will plod or roll
or wiggle, depending on the type of
surface they find on that satellite.
NASA's “Surveyor” is typical of such
space robots, and it will busily poke
around and report its findings to earth.

Deep space probes have no tin can
man sitting at the controls, of course.
but they are robot-manned, nonetheless.
These robots read instruments, scan the
skies for stars and planets and radiation,
and act accordingly.

An interesting idea is that of a human
pilot operating a spaceship by remote
control using television for his eyes.
Already in existence are TV receivers
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that fit the user like a helmet. The op-
erator simply turns his head when he
wants to look about, and the transmitter
in the robot craft turns similarly., The
sensation is described as being so real-
istic that the operator feels that he is in
the distant craft. This idea of ‘“tele-
coupling” a man and machine seems to
have an important future.

Robots That Think. Fascinating as
these “mobots’™ are, other robots are far
more intriguing. Operating a machine
at the end of a wire, or even by remote
control, is no very breath-taking concept
despite the technical problems. And the
precocious TransfeRobot is just a highly
advanced wind-up man. More provoca-
tive is the idea of control of robots by
the robots themselves.

Such an idea is not new. When James
Watt put the flyball governor on his
steam engine, he gave us the feedback
principle that is the basis for automatic
control. Thermostat-operated furnaces
and float-controlled valves are simple
examples of machine self-control. More
recently, we have seen electronic com-
puters exercising judgment in processing
bank records and other paper work.
Here, for all its size and unlikely ap-
pearance, we have a “proper” robot and
perhaps the beginnings of a “true” one.

For all the pooh-poohing of the elec-
tronic brain, there are such devices as
“Perceptron” that truly perceive. This
electronic robot sees with photoelectric
cells, learns to recognize things, and com-
mits them to memory. There is another
machine called “Artron” (for artificial
neuron) that learns by reward and pun-
ishment in a fashion analogous to hu-
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man learning. Still another robot, called
“Cybertron,” solves ‘“‘alogical” problems
—those for which there is no formal an-
swer and which require solution by trial
and error. Prodded by a ‘‘goof button,”
Cybertron handles tasks as varied as the
classification of radar signals, and the
grading of produce.

‘‘Madaline’” and ‘“Hand.” Late in 1962,
scientists at Stanford University demon-
strated “Madaline I,” an advanced elec-
tronic robot that sees, hears, and feels.
“Madaline’’ stands for Magnetic Adap-
tive Linear Neuron, and the demonstra-
tion included such feminine tasks as
balancing a ‘“broom” and taking dicta-
tion from the boss. Madaline has a mind
of her own, made up of ‘‘memistors”—
electrochemical resistors similar in fune-
tion to human neurons. The word ‘“‘adap-
tive” is the key to Madaline's importance,
for here is a robot not tied to a rigid
program.

Many nervous watchers of develop-
ments have been happy with the fact
that the robot brain and muscle have
been kept safely separate, but the in-
evitable is beginning to happen. A young
scientist at M.L.T. recently coupled an
electronic computer with a mechanical
hand-arm of the ‘“mobot” type and cre-
ated something he called simply “Hand.”

Thus far Hand is still in its babyhood
and playing with blocks. In action, it
carefully searches the surface of a table
for such items. When it finds them, it
picks them up and stacks them. It feels
its way around obstacles, and when it
finds an empty box, it explores the inside
like a youngster delving into a cookie
jar. If the box is the right size, Hand
will store the blocks inside.

While Hand is visually blind, there
are many robots that are not. Optical
readers abound, and now there are ma-
chines that hear quite well, too. The
Japanese have invented a typewriter that
they call the “Sonotype’; it's the lazy
man’s dream—you just talk into it! In
the U. S. there are computers like ‘“Shoe-
box,” so-called because of its size; unlike
a real shoebox, it accepts verbal questions
and gives verbal answers. Robots, then,
not only think and act, but see, hear,
and talk.

Robot Baby-Sitters? Years back, robots
were suggested as companions for chil-

(Continued on page 100)
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The
Tube
Family
PART 1 Tree

By LCOUIS E. GARNER, IJr.

m
lHERE ARE SOME who say that the electron tube has been doomed
by the transistor and its semiconductor ‘‘cousins,’” and that the tube,
as the dinosaur, will become extinct. To these statements, the tube, if
it could speak, might well reply in the words of the proverbial old man—
I ain’t dead yet. Actually, the tube is very much alive end kicking, with
new types being introduced on an almost day-to-day basis, and han-
dling more different kinds of jobs than ever before.

The tube ‘‘family tree’ is a vigorous, strong, and healthy growing
plant. Let's examine it closely, starting with the roots and exploring
the many branches and twigs.

Moy, 1963 45



Birth of the Tube. The electron tube
had its beginnings in distinguished com-
pany. Thomas Alva Edison, one of the
greatest inventors of all time, was ex-
perimenting with his newly invented
incandescent lamp bulbs one day when
he discovered a curious phenomenon.
When he installed a small metal plate
in his lamp bulb near the glowing fila-
ment, and connected this plate through
a sensitive galvanometer to the positive
fiiament connection, he found that a
small, but easily measured, current flow
took place. Unable to explain the rea-
son for this at the time, he neverthe-
less realized that it might be potentially
significant, so he obtained a patent in

FLEMING
VALVE

1883 on what came to be called the
“Edison effect.”

For many years, the Edison effect re-
mained a classroom -curiosity without
any commercial value. Edison had, how-
ever, unknowingly invented the first true
electron tube—the elementary two-elec-
trode type we now call a diode.

In the meantime, scientists in other
fields had started a chain of events
which, eventually, would have a profound
influence on the application of the bare-
ly understood Edison effect. In 1887,
Heinrich Hertz had demonstrated that
electromagnetic waves operate in accord-
ance with the laws governing light and
heat waves, and described the basic the-
ory upon which modern radio communi-
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cation is based. Just after the turn of
the century, J. A. Fleming, searching
for an improved detector for electro-
magnetic waves, found that the Edison
effect could be used advantageously. It
was Fleming, then, who invented the first
practical diode—the Fleming valve. The
name “valve” stuck, incidentally, and,
even today, electron tubes are called
“valves’ in most parts of the world out-
side of North America.

The next great step forward came
when Lee DeForest added a grid-like
wire structure between the filament and
plate of the diode, patenting his new de-
vice, which he dubbed the Audion, in
1906. It was DeForest who gave the
electrical valve (or electron tube, as you
prefer) an entirely new capability—the
ability to amplify as well as detect weak
electrical signals. He invented the triode
tube, and, in so doing, laid the basic

' '
| 1 1I '\

foundation for our great radio, tele-
vision, and electronics industries.
Three Basic Jobs. The electron tube’s
operation is relatively simple, once the
idea of electron emission is accepted.
Free electrons are liberated (or emitted)
by the glowing hot filament. Since these
elementary particles are negatively
charged, they are attracted to the posi-
tively charged plate, moving across the
intervening vacuum to it. This current
flow is unilateral—that is, from filament
to plate and not vice versa. It is this
property which permitted the early
Fleming valve to act as a detector. The
filament, since it served as a source of
electrons, came to be called the cathode.
Later, this term was applied generally to
any electron source in a tube (or other
device), whether a filament or not.
When DeForest added his grid-like
wire between the filament and plate of

POPULAR ELECTRONICS
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It all started with Edison's ob-
servation that electric current
flowed back to the battery in
this experimental light bulb.

Over 20 years later, DeForest
found he could control current
flow by placing a grid-like struc-
ture between plate and filament.
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the Fleming valve, he found that a small
voltage applied to this structure could
influence the plate current. Again, the
operation is relatively simple. A negative
voltage applied to the grid (as it came
to be called, in deference to its original
appearance) repelled the negative elec-
trons and reduced plate current; a posi-
tive voltage applied to the grid attracted
additional electrons and accelerated
them towards the plate, increasing plate
current. Since the grid, an open-like
structure, intercepted few—if any—of
the electrons moving towards the plate,
its power requirements were very minute
—but it could control a relatively large
plate current. Thus, a small voltage ap-
plied to the grid was able to control plate
current and hence amplify signals.

The ability to amplify made another
feat possible. Once a device can be used
to amplify, a small part of the amplified
signal can be fed back to the unit’s in-
put (grid). The device then serves as its
own source of signal, and this feed-
back can generate alternating currents
—so, it becomes an oscillator.

With the addition of the grid, the
electron tube became capable of per-
forming the three basic jobs it has han-
dled from the first decade of this century
to the present day: detection, amplifica-
tion, and oscillation.

The Tube's Evolution. Fleming’s valve
was a two-element tube, or diode, and
consisted of a filamentary cathode and
a plate. If, as was discovered, the fila-
ment is operated on 60-cycle a.c. line

power instead of d.c.,
a certain amount of
the line “hum” will ap-
pear in the plate cir-
cuit. This led to the
addition of a separate
cathode . . . essentially
a metal tube coated
with chemical ele-
ments which emit elec-
trons when heated.
The tube is still a diode, however, with
the indirectly heated cathode and the
plate serving as its principle elements.
The filament is reduced to the simple
role of heating the cathode and, quite
appropriately, is often called a heater.

When DeForest added a control grid,
the tube became a three-element device,
or triode. In practice, the triode was
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found to suffer from a serious disadvan-
tage when used as a tuned r.f. amplifier.
There is a fair amount of electrical ca-
pacity between the grid and plate. This
permitted a percentage of the signal in
the plate circuit to
be coupled back to
the grid, setting up
the basic condition
for oscillation.

Thus, early r.f.
amplifiers tended
to be quite unsta-
ble, and a variety
of schemes were
developed to neu-
tralize the effects of grid/plate capaci-
tance. In general, these consisted of
introducing enough inverse (or nega-
tive) feedback from the plate tuned
circuit into the grid circuit to counteract
the direct feedback inside the tube and
prevent unwanted oscillation.

The next forward step came with the
introduction of a second grid to serve as
a shield or screen between the (control)
grid and plate. By reducing grid/plate
capacity, the four-element tube, or
tetrode, permitted r.f. amplifiers to be

assembled without
special neutraliza-
tion circuits.

% It was soon dis-
covered, however,
that the tetrode, as

the triode before

W 4 it, had a peculiar
S a® disadvantage of its

own. For effective
shielding, the

screen grid was given a positive charge.
This accelerated the electrons tremen-
dously in their trip to the plate, causing
the electrons to strike the plate with
sufficient force to “knock” other elec-
trons off the plate material. In a sense,
the plate became an electron emitter,
secondary to the cathode.

With the proper combination of plate
and screen voltages, more electrons
would be emitted by the plate than were
received by it, and these, traveling back
to the positive-charged screen grid,
caused a curious phenomenon. Under
certain conditions, an increase in plate
voltage would cause a decrease in plate
current . . . as if the tube acted like a
negative resistance. Again, the net re-
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sult was instability and the tendency
to oscillate when the tetrode was used
as an amplifier,

In an effort to reduce, or “suppress,”
the plate’s secondary emission, a third
grid was added between the screen grid
and plate and connected back to the
tube’s cathode, creating the five-element
or pentode tube. This third grid was
called, appropriately, the suppressor
grid. It served to repel the secondary
electrons back to
the plate without
appreciably affect-
ing the normal
cathode-to-plate
electron flow. To-
day, the pentode is
perhaps the most
widely used basic
tube type.

Somewhat later,
it was found that a single cathode could
be used for more than one function if
additional electrodes were added out-
side the normal control range of the
grid elements. This, in turn, led to the
development of multi-purpose tubes.

Beam Power Tube. The basic screen
grid, whether in a tetrode or pentode, re-
quires a fair amount of power for opera-
tion—power which does not, however,
contribute to the strength of the ampli-
fied signal. Where very small amounts

To make greater use of the stream of electrons
moving from cathode to plate, this system of beam
confining was developed. Practical all modern pow-
er amplifier types use these beam-forming plates.

RCA
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of power are handled. as in weak-signal
amplifiers, the power loss is small and
relatively unimportant. If a large amount
of power is handled, as in tubes designed
to handle several watts, then the power
loss becomes significant, contributing to
a loss in operating efficiency.

This led to the development of the
beam power tube in which the control
and screen grid wires were aligned in the
same plane. so that the resulting flow
of electrons was formed in parallel
sheets or “beams’ between the cathode
and plate. Beam-confining electrodes
were added to shape the resulting beams
and confine the electron flow between
the grid wires. thus preventing electron
movement to the support leads on which
the grids were wound.

The resulting tube had much smaller
screen currents than earlier tetrodes
(and pentodes) with comparable power-
handling ability, and thus was more effi-
cient. At the same time, it was found
that the beam power tube had much
greater power sensitivity than earlier
types. Today. beam power tubes are used
extensively at both r.f. and audio fre-
quencies where more than a few watts
are involved.

Gas-Filled Tubes. The majority of elec-
tron tubes are designed to operate with-
in a vacuum, so that there will be no gas
molecules present to interfere with the
free movement of electrons between the
cathode and plate electrodes. In fact,
during the manufacturing process, a
metallic substance is evaporated within
the tube, forming a film on its walls and
absorbing the last traces of gas: this
element is called the getter.

For some applications, however, lim-
ited amounts of specific gases may be in-
troduced in a tube. Where a gas is pres-
ent, the gas atoms can, under certain
conditions, ionize; the gas atoms are
partially stripped of their outer electrons
and become positively charged ions. The
gas ions move
towards the cath-
ode while the free
electrons move
towards the plate.

Gas may be ion-
ized by the applica-
tion of heat and
moderate voltages
or by the applica-
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tion of relatively high voltages. This
latter fact has led to the development
of several types of cold-cathode tubes—
tubes which do not require a filament
or heater—the simplest examples of
which are diode rectifiers such as the
0Z4, voltage regulator tubes, and neon
lamps.

The presence of gas within a tube has
several primary effects. First, of course,
positively charged gas ions tend to re-
duce the tube's effective plate-to-cathode
resistance, thus reducing its internal
voltage drop. For this reason, gas-filled
(generally, mercury-vapor) rectifiers
are extremely popular where large cur-
rents are handled. Second, an ionized
gas gives the tube an “all or nothing”
characteristic. Until ionization occurs,
relatively little current can flow. Once
the gas is ionized, however, current
reaches a maximum very quickly, and
stays at that maximum value (deter-
mined by load resistances and supply
voltages) until the plate voltage is re-
duced to a very low value or cut off
altogether.

Gas-filled triodes, or thyratrons, like
gas-filled diodes, have an ‘“all-or-noth-
ing" characteristic, but with one differ-
ence. The difference is that the control
grid in the thyratron, being relatively
close to the cathode compared to the
plate. can be used to “trigger” ioniza-
tion even though the plate voltage is be-
low the value normally required to ionize
the gas. Thus, a small signal (or trig-
ger) voltage applied to the grid can
switch the tube from a non-conducting
state very quickly. Thyratrons are used
extensively as relaxation oscillators and
for control and switching applications.

A number of gas-filled cold-cathode
triodes have been manufactured for spe-
cial applications. Their operation is
somewhat similar to that of the conven-
tional thyratron, except that no filament
is used. The most familiar example of
this type of tube is the flash tube used in
photographic electronic flash lamps.

Receiving Tubes. By far the most pop-
ular general class of tubes are low- to
medium-power types primarily designed
for use in radio and television receivers.
This general class encompasses all the
basic tube types—diodes, triodes, tet-
rodes, pentodes, beam power, and multi-
purpose tubes.
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In the early days, there was little
need to identify tubes except by their
manufacturer’'s name, for most units
were essentially the same. Later, as more
types were developed, identifying type
numbers were introduced. These served
to identify a particular type of tube in
terms of its characteristics, permitting
tubes produced by different firms but
having the same type number to be used
interchangeably. The first type numbers
were simple numerical designations, such
as 01A, 15, 19, 20, 42, 45, 76, and 80.

As more and more types were devel-
oped, a different numbering system be-
came necessary. The tube manufacturers
decided to adopt a system of numbers
and letters such that the type number
itself would give an indication of the
tube’s basic application. With this sys-
tem, the first number would indicate the
tube’s nominal filament voltage, a mid-
dle letter the intended application (am-
plifier or rectifier, for example), and the
last number the number of active ele-
ments. Amplifier type tubes were to re-
ceive letter designations from the first
part of the alphabet, rectifiers from the
end of the alphabet.

How Numbering System Worked. A type
6A3 was a tube with a nominal 6-volt
filament (actually 6.3 volts), an ampli-
fier type (A), with three active elements

Multiple triode sections in one glass envelope are
not as new as you might think. The 6A3 tube of the
1930’s (right) had two triode sections, but they
were wired together. The current compactron (left)
has three triodes in its envelope, and each grid,
plate, and cathode goes to a separate base pin.

Gone but not forgotten are these three pioneers. The
200A (left) was one of the first mass-produced
tubes. A 954 Acorn telped introduce VHF to com-
munication services. At right is an 1851, a super-
high-gain tube developed just before World War II.

—filamentary cathode, grid, and plate.
The 2A3 was a similar type, but with
a 2-volt (actually 2.5-volt) filament.
Similarly, the 6D6 was a tube with a
6-volt filament, an amplifier (D) type,
with six active elements—filament, cath-
ode, control grid, screen grid, suppressor
grid, and plate. A 5Y3 was a tube with
a 5-volt filament, rectifier type (Y),
with three elements—filamentary cath-
ode and two plates; the 5Z4 was similar,
but with an extra element—an indirectly
heated cathode.

Unfortunately, even this seemingly
ideal system was inadequate, for the in-
troduction of new types soon outran
available type numbers. Today, type
number designations still use number-
letter combinations, and the first number
generally (not always) indicates nomi-
nal filament voltage, but the remaining
part of the type number does not always
hold to its original meaning.

Tube Envelopes. Tube construction
techniques, too, have undergone many
changes as the ‘“family tree”” has grown.
Originally, tubes were assembled in glass
envelopes almost identical to those used
for incandescent lamp bulbs. Later, re-
fined designs were introduced with con-
nection pins which allowed tubes to be
plugged into their sockets (rather than
screwed in, as with lamp bulbs).

Metal envelopes became popular be-
cause they carried the advantages of
built-in shielding and were less prone

(Continued on page 98)
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Ever tried to touch up a scraped fender? This interesting,

easy-to-build gadget will tell you what shade paint to use

By RUFUS P. TURNER

RE YOU doing a patch-up paint job? Do yvou mix inks or other
‘X colored fluids? Have vou tried to match materials at the dry-
goods store” If your answer is yves to any of these questions,
vou're in the market for a color meter. These devices are seldom
found outside laboratories and can be quite costly, but the elee-
tronic “Color Matcher” described here can be built at a new-
parts cost of $15.00, and is mere than adequate for most pur-
poscs. Measuring just 47 x 1 X 2107, 0t weighs only 12 ounces:
no batteries or power supply are needed.

How Color Meters Work. The action of a color meter circuit
is the same as that of a simple light meter, except that in the
latter the light must pass through either a red. green. or blue
filter on its way to the photocellisy. Colors are compared by
illuminating the first saumple with white light sunlight, for ex-
ample), switching to the “red” position and setting the “red’
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shunt for a selected deflection, then
making the same adjustment for green
and blue. When another color sample is
substituted, the three readings will be
the same if the color is the same, or will
indicate a mismatch and excesses or de-
ficiencies of red, green, and blue. The
three controls can also be set for a stand-
ard deflection while viewing a plain white
surface; relative red, green and blue
readings will then be obtained with color
samples.

Color Matcher Design. Although some
commercial models use a single photocell
and sliding filters, the Color Matcher
was built around three International
Rectifier B2M photocells (PC1, PC2,
and PC3). Also needed are three sub-
miniature 50,000-ohm potentiometers
(R1, R2, R3), a three-position switch

Compact Color Matcher is small
enough (note match folder) to be
carried in milady's handbag on her
way to the yard-goods store. The
photos show the general layout.

Using a 1'+” socket punch, cut a hole
for the meter at one end of the top of
a 4” x 2'a” x 15%.” Minibox. At the same
end, cut in the side a 1%/ x "« window
for the photocells. The best tool for this
job is a thin-bladed coping saw; start it
through a '.” hole. Finally, drill MI's
mounting holes, three !, holes for the
controls, and a *«” hole for S/ in the
end of the box opposite the “window.’

To make the photocells sensitive to
color, get some Wratten gelatin filters at
a camera store. They come in 2”7 x 27
thin transparent sheets, and sell for 60
cents each. The red is Eastman Kodak
No. 25A, the green No. 58, and the blue
No. 47. Cut a '»” x 1 strip of each color
and tape it to one of the three photocells.
Use narrow strips of Scotch tape, mask-
ing as little of the film and cell surface

(81), and a 0-50 d.c. microammeter as possible. The film must rest flat
(M1). against the cell face. Avoid touching the

MICROAM-

METER

R c
GREEN protocew] RED 8LUE
- N 55 l | S Basic color meter circuit is
e | i | r ol GREEN shown at left; its operation is
- N BLUE .-~7 1 similar to that of a light meter.
COLOR___ 4 J : A :

FILTER < { 2 3 SHUNT The author’s model differs in de-
X 1 b3 % 2RESISTO tail—three photocells with fixed
b = = filters are used, making a cum-
AN - ] bersome, costly, filter switch-
_,—”;E’FLECTED N ing arrangement unnecessary.

TEGFY T TLIGHT
R

TILLUMINATED
SAMPLE

\l S
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eCt PC2 PC3
| Schematic diagram of the Color
reo | |oreEEn] | BLUE Matcher shows simple wiring scheme.
Note that the red (positive) leads
AT ol =l a = from the photocells are grounded.
gl 2 & 9] & €
3 3 2
— BLUE _
T ~
GREEN h The phetographs beiow
T | show the exterior of
the unit. A 13" x
| | % 7% window is cut in
RI3 R22 R3 the chassis for the
§ § photccells, a hole
Agfuosr ngsfsNr A?)l:!llJJgT pp i {3 m b
and mounting holes
drilled. Out of sight
—case at the other end of

cesserencensernennnes PARTS LISTuceeienoninnincaeenn

MiI—2Miniature 0-30 d.c. microammeter { Lafay-
cite TN -200 or cquivalent

PC1. PC2. PC3--Miniature selenium photocells
( International Rectificr Type B24l)

RI, R2, R3-—50.000-0hm subminiature potcnti

ometers ( Lafayette VC-36 or equivalent
Single-pole. three-position. miniature

shorting wafer switch (Centralab 1461
Wratten gelatin filters, I red. 1 green, 1 bluc

(Eastman Koduk =234, 538, #47)

1—4” x 2" x K" AMlinibox

Misc. miniature kuobs for '~ shafts, 1 fo
V4" shaft; 6-32 hardwarc. wire, etc.

S1 non-

dUBesesasaNsINTREASEREsRAYNRR aOEYOYRS
Sessvesuscsnasavessasanrasasesasnasas’

film and cell surfaces—work with
tweezers.

Wiring and Mounting. The wiring is
straightforward, but be sure to observe
the polarity of the photocells and ground
the red positive leads. This is necessary
because the red leads are shorted in-
ternally to the mounting brackets.

Mount each cell with a 6-32 screw
and cement a 1'x” x 2” panel of clear
plastic over the photocell window to pro-
tect them. The last step is to put drops
of red, green and blue paint on RI. R,
and R3, respectively, and on switch 87
to show which cell is connected to the
meter.

While not a high-precision instru-
ment, the Color Matcher will give good,
dependable service as long as the light
source (sunlight is good) is uniform,
the distance between meter and sam-
ples remains the same, and the samples

tested have a similar texture. —30—

Moy, 1963

the box is switche S1.

‘8 . ~
i el
e
FHOTOCELL WINDOW



HIGH-GAIN
LOW-HUM
MODULE

IF IT'S high gain you want at low $8,
here's one way to get it. The circuit
is not very startling—it's an ordinary,
everyday transistor preamplifier, plain
and simple. But it does use a high-gain,
driver-type transistor instead of the
type made specifically for low-level pre-
amplifier service. Also, to obtain maxi-
mum gain with minimum distortion, the
d.c. bias potentials have to be carefully
adjusted.

In using this transistor, it was ex-
pected that the signal-to-noise ratio
would be “horrible.”” Actually, the ratio
turned out to be quite low. With a 5-
millivolt signal to the input and 3.5 volts
at the output, noise measured only 1
millivolt: 70 db below the 3.5-volt out-
put signal.

Other characteristics were equally im-
pressive, despite the fact that the
2N213A transistor employed was not
hand-picked. Distortion was 0.5¢% at 50
cycles, 0.55¢7 at 1000 cycles, and 1.5%
at 20,000 cycles. Frequency response was
flat within %=0.9 db from 50 to 20,000
cycles, down just 2 db at 40,000 cycles.
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By HAROLD REED

—0+25VDC

OUTPUT

=L

2 c2
loxg 122 S0t.
i ; 6V

Plug-in module (far teft) uti-
lizes a mere handful of com-
ponents connected to the
pins of a defunct minia-
ture tube. Schematic diagram
(above) calls for 25 volts
of B+, which can be tapped
from most power supplies.

The photo shows how the amplifier
can be built on a 9-pin tube base and
enclosed within a shield for 7-pin tubes.
The glass envelope of a defunct 9-pin
tube (such as a 12AX7) is removed,
leaving only the base (it’s fairly easy to
cut around the top of the thick glass
base with a bench grinding wheel). And
all the tube elements have to be removed,
although the wires connected between
them and the tube pins naturally re-
main. These wires are used for tie
points for the component parts of the
amplifier, and for external connections
through the tube base pins.

The 9-pin glass base fits snugly into
a “7-pin” tube shield and can be ce-
mented in place after all the parts are
assembled. This results in a module that
can be plugged into any 9-pin socket.

The input and output capacitors are
placed end-to-end—not side-by-side—to
reduce any chance of coupling. Since
there is no need for concern about hum
pickup within the circuit, layout is non-
critical and the amplifier may be used
in any convenient arrangement, B30
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EMERGENCY
HOUSEHOLD
LAMP

Don’t be left in the daork—

here’s a gadget that will provide By R. L. WINKLEPLECK

instant light when the power fails

JHAT happens at your house when the power suddenly goes off at

night ? Do you stumble around trying to find a flashlight or a candle
and some matches? If so. here's the answer to your problem. It's a
modernized, scaled-down version of the emergency lights you've probably
seen in public halls, railway stations. and other places where crowds
gather. It goes on automatically when the power goes off, eliminating
the possibility that you will be left in complete darkness.

This emergency light. unlike the big commercial types, is a convenient.
miniature unit. It can be plugged into a home wall outlet and forgotten.
An additional feature is a small neon night light which draws almost no
current and remains on 21l the time. This was incorporated in the design
because the location for an emergency light is often one where a night
light is needed regularly. The small metal box has a male plug on the
back to fit directly into any a.c. outlet. A plastic-covered window on the
front protects the two small lamps in a reflector. One lamp is lit when
the power is on--the other when the power is off.

The schematic diagram on page 57 reveals the heart of the emergency
light: a small 6-volt rechargeable nicxel-cadmium battery which is
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trickle-charged as long as the power is
on via rectifier D2 and current limiting
resistor R3. The charging rate, just over
3 ma., will maintain the battery at full
charge indefinitely without harmful over-
charging.

Transistor Relay. The emergency light
connects to the battery via the emitter-
collector circuit of the power transistor
which acts as a never-failing relay. To
keep the transistor cut off, voltage-drop-
ping resistor R2 and rectifier DI keep
the capacitor charged to just over 6
volts. This makes the transistor base
just slightly more positive than the emit-
ter, and no current flows between the
emitter and collector. Resistor R} is the
load for the capacitor.

What happens when a power fail-
ure occurs? The capacitor discharges
through R}, which then becomes a cur-
rent limiting resistor in the base circuit
of the transistor. When the base swings
negative, the transistor conducts, light-

A combination night light and emer-.
gency light, this unit has both a low-
current neon bulb which remains on
all the time (at right, above), and
a pilot lamp which flashes on when
the power line fails (photo below).

ing emergency lamp I2, and you’re no
longer in the dark.

The rest of the circuit, the neon night
light, is simple. Neon lamp /1 and cur-
rent-limiting resistor R! are connected
across the a.c. line to provide a guiding
glow when the other lights are turned
off.

Components and Performance. Compo-
nent values were chosen to combine
small size with adequate performance.
The battery used in the author's unit is
rated at 180 ma./hour. The #40 pilot
lamp, in this circuit, draws about 120
ma. Thus, the fully-charged battery will
supply light during a power failure for
well over an hour in addition to the small
current required to keep the transistor
conducting. This is usually adequate to
last through most power failures. You
can, of course, use a larger battery or
two smaller ones in parallel for a longer-
lasting emergency light.

Since this unit is designed for long
life and trouble-free service, all compo-
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nents are larger than absolutely neces-
sary. Only a little over 3 ma. flows
through the battery charging circuit,
and about the same current is required
to keep the capacitor charged. Obvious-
ly, half-watt resistors are adesquate, but
one-watters have a longer life potential.
Likewise, the capacitor, transistor and
rectifiers are all over-rated for the job.
This is one way of building in depend-
ability.

Construction. The model shown was
built in a 47 x 2'%” x 17%6” Minibox cut
down to just over an inch in thickness,
so that it would not protrude from the
wall more than necessary. Any housing
of this size or larger can be used. The
reflector is made of tin can stock glued
in place with epoxy cement. Two holes
are drilled in the bottom of the reflector
to take grommets of a size that will se-
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curely hold the neen and pilot lamps.
Before mounting thke lamps, spray the
reflector compartment glossy white.

For mounting the other parts, use
terminal strips on each side of the box
to serve as anchors for the capacitor,
resistors and transistor. The battery is
wedged in place between them. There is
no isolation transformer, and care must
be taken to insure that all components,
including the body of the transistor, are
isolated from the metal box.

Charging. The battery used in the
emergency househol lamp will be com-
pletely discharged as the wiring is com-
pleted. Because the trickle charging rate
is quite low, it will take several days to
recharge it, but the unit can be checked
to see if it's working with only a partial
charge—the lamp will simply burn for a
somewhat shorter t:me. -0
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Get better tone
and more sensitivity from
your six-transistor

pocket radio receiver

O you want more sound and greater

sensitivity from your pocket tran-
sistor radio? Here is a simple and rela-
tively inexpensive way to get both.

As shown in the photos, a 6” PM
speaker is mounted in a homemade wood
and compo-board baffle box measuring
10” x 8” x 3”. Approximately 80 feet
of #26 wire is close-wound around the
outside of the box and, when connected
across a 365-uuf. variable capacitor,
gives you a tunable loop.

In operation, your small transistor
radio is clamped to the outside of the box
so that the receiver’s loopstick antenna
parallels the loop on the box. First,
tune in a weak distant station and then
turn the radio and box in the direction
of the station for the loudest signal.
Next, tune the large loop for maximum
boost. And finally, plug the 6” speaker
into the radio’s jack (the earphone
Jack).

If you want to use a larger box, wind
fewer loop turns; for a smaller box,
wind more. The right number of turns
for the 365-uuf. capacitor can best be
determined by experiment.

The “clamp” used to hold the tran-
sistor radio to the side of the box is
easy to make and can be fastened with
tacks or staples. Some transistor radios
have their loopsticks mounted vertically ;
if this is the case with yours, design the
holder so that the radio mounts hori-
zontally on its side.

When not being used as a booster,
your “box" can serve as a test-bench
speaker or an extension radio speaker.
Or, if you connect a 1N34A germanium
diode and a pair of high-impedance
headphones in series across the variable
capacitor, you'll have a crystal set for
tuning in local stations-—or a hi-fi tuner
for AM. You can probably think of other
uses as well.

By ART TRAUFFER
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THE FAMILIAR spring-wound, pyramid-

shaped metronomes used by musicians
since the time of Beethoven are giving way
to the clicking of electronic timers. The
transistorized electronic metronome (seen
above, with remote speaker) is a compact,
battery-operated unit that can be adjusted
for any musical tempo. Clicks produced at
the miniature speaker are of sufficient
amplitude to override the sounds of most
musical instruments.

You can construct the metronome to suit
your own particular needs. In the photo

Audio amplifier with added feedback circuit (C1)
produces ‘‘motor-boating’* clicks for timing beats.

+]| % _
Cl

Q2
(SEE TEXT) Q2
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<
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22K i = - S
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above, the speaker is mounted in a small
but attractive case, sitting on top of the
organ, while the remainder of the unit is
housed in an aluminum chassis box under
the keyboard. Pianists may want the elec-
tronic metronome mounted all in one case,
with rubber feet, to rest on top of the piano.
How you do it is up to you.

Follow the schematic diagram carefully
as you wire the circuit. Resistor R2 is a
22,000-ohm, Y>-watt unit, and C1 is a 15-xf.
electrolytic rated at 5 to 10 w.v.d.c. Be sure
CI’s negative (unmarked) lead connects to
the collector of transistor Q2. Then con-
nect the 4.5-volt battery, B1, making cer-
tain that the polarity is correct.

Now check the number of clicks with
potentiometer R fully clockwise, and then
fully counterclockwise. The metronome
should cover a range of 40 to 210 beats per
minute or better. If it cannot go down to
40 beats, increase the value of C1. If it's
necessary to increase the upper limit, lower
the value of Ci1. But vary the capacitor’'s
value by no more than 109 at a time until
the desired limit is reached.

The author used a Burgess Type N3 bat-
tery with snap-in terminals to power his
unit. When the battery is snapped out of
the circuit, the metronome stops clicking,
and the removed battery serves as a ‘key”
to prevent unauthorized use of the device.

—John J. Borzner

POPULAR ELECTRONICS



GRYSTAL

TEST METER

Now you can rate the relative activity

of transmit and receive crystals in your ‘'shack’’ or

even in the store where you buy them

By CHARLES CARINGELLA, W4NJV

HE HOME workshops of hams, CB'ers,

and experimenters frequently boast
many varieties of test equipment in ad-
dition to the usual VOM or VTVM. Tube
checkers, signal generators, capacitor
and resistor substitution boxes, and even
expensive oscilloscopes are not at all un-
common. But not many people have
equipment for testing transmitting or re-
ceiving crystals—even those who buy
and use them the most.

The inexpensive ‘‘Crystal Test Meter”
described here has been designed to rem-
edy that lack. It will indicate the rela-
tive “activity” of crystals of all com-
monly used frequencies. In addition,
since it's battery-powered and small
enough to slip into a coat pocket, the
unit can be used to evaluate bargain-
priced “surplus” crystals right in the
store.

But that isn't the end of the usefulness
of this little device. With an appropriate
crystal plugged into its socket and a
small antenna attached, it serves as an
oscillator for checking receiver calibra-
tion or alignment. Pull the crystal out,
and you have a broadband field strength
meter sensitive to frequencies from the
broadcast band to well over 150 me.

About the Circuit. Transistor @I, a
high-frequency r.f. type, is connected in
a Pierce crystal oscillator circuit. The
crystal to be tesfed is plugged into jack
J2 or J3, and the resulting r.f. output is

May, 1963

detected by diode DI and amplified by
transistor Q2. Meter M1, in @2's collec-
tor circuit, then shows a reading which
indicates the relative activity of the
crystal.

Because of transistor @1's normal leak-
age current, meter M1 may show a slight
reading even when no crystal is in the
circuit. This is balanced out by means
of *“Zero-Adjust” potentiometer R6.
“Level” potenziometer R2 controls @QI's
base bias and, therefore, the strength of
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Tester circuit consists
of an oscillator stage, !
Q1, and d.c. amplifier R3 3
stage, Q2. Shield lead (K3
from 2N274 transistor,

|
POWER

not used, is cut short,

SHIELD NOT USED

2NI90

PARTS LIST

B1—9-volt battery ( Burgess 2U6 or equivalent)
Cl1, C4—100 ppuj. )
C2—1000 upf. {
C3-—47 puf.
C5—0.02-uf. paper capuacitor, voltage not critical
D1-—1N34.1 diode
J1— Nvlon-insulated tip jack (E. F. Johnson
Type 105 or cquivalent)
J2--Crystal socket ( Millen 33302 or equivalent)
J3——Crystal socket ( Millen 33102 or equivalent )
MI1—-0-1 ma. d.c. panel meter (lafayette TM-
400 or equivalent)

Al mica capacitors,
voltage not critical

oscillation. It can be adjusted to prevent
extra-active crystals from *‘pinning” M1
or to obtain a readable meter indication
from sluggish ones.

Power for the circuit is supplied by a
small 9-volt batterv (B7) and controlled
by switch SI (on R2). Though the au-
thor used a d.p.s.t. switch for S1, a
s.p.s.t. switch (wired in series with either
of the battery leads) will work as well.

An antenna is plugged into jack J1
when the “Crystal Test Meter” is to be
used as a marker/alignment oscillator or
as a field strength meter. In the former
case, this antenna radiates the output of
Q@1 into the receiver to be checked.

In the latter case, r.f. energy from a
transmitter or oscillator is picked up by
the antenna and coupled to the base of
Q1. This transistor then acts as an r.f,
amplifier (no crystal is used in the cir-
cuit, of course). And, as before, QI's
output is detected by DI, further ampli-
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Q1—2N274 transistor (RCA)

(2—2N 190 transistor (G.E.)

R1—100,000-0hm, Ya-watt resistor

R2—50,000-0hm potcntiometer

R3. R4. R5—1000-0hm, \e-watt resistor

R6—10,000-0hm potentiometer

R7—47,000-0hm, Yo-watt resistor

S1—D.p.s.t. switch (on R2—sce text)

1—5W" x 3”7 x 14~ alumirnum utility box (LMB
139 or equivalent )

Misc.—Tcrminal strips, battery connector, knobs
for R2 and R6, ctc.

fied by @2, and indicated by meter M1.

Construction. The unit is housed in a
5%” x 3”7 x 1%” aluminum utility box.
Place meter M1, jacks J1, J2, and J3,
and potentiometers R2 and R6 on the
front panel as shown. Transistors Q1
and @2, as well as many of the resistors
and capacitors, are mounted on terminal
strips which are installed on each of the
two side walls of the box.

The author found that a couple of
strips of masking tape were sufficient to
hold battery B1I in its position above M1.
However, you may want to make (or
purchase) a battery clamp instead.

When carrying out the wiring, try to
place all components and leads exactly
as illustrated in the pictorial diagram,
and to keep all leads as short as possible.
Also be sure to use a heat sink when
soldering the leads of @1 and @2 in place
and to carefully observe the indicated
battery polarity.
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Operation. To check a crystal, turn on
switch S1, keeping “Level” potentiometer
R2 turned all the way down. Then set
meter M to zero indication by means of
“Zero Adjust” potentiometer R6. Plug
in the crystal and slowly advance R2
until you observe an indication on M1I.

Any indication on M1 is a sign that
the crystal is oscillating, but the crys-
tal's relative activity can only be de-
termined by comparison with other units.
Check a number of crystals which are
known to be satisfactory so that you
can get a feeling for the meter readings
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to be expected at various positions of R2.

Almost all of the crystal styles normal-
ly encountered will be accommodated by
either J2 or J3. For special purposes,
other types of sockets-—or even a set of
clip leads—can be installed.

“QOvertone” crystals (such as the third
overtone units commorly used in CB
work) can also be tested, but only at
their fundamental frequencies. This is
because the unit contains no tuned cir-
cuits for frequency multiplying.

As has already been pcinted out, the
“Crystal Test Meter” may be used as a
marker/alignment oscillator or as a field
strength meter. (It does a particularly
good job as a marker/alignment oscilla-
tor due to its crystal-controlled accu-
racy.) During operation as an oscillator.
RZ2 serves as an output level control.
When the unit is employed as an
FSM, R2 acts as an input sensitivity
control. 30—

63



Equipment Report

CB at a Bargain:
Knight-Kit C-22

lN THE WORDS and terminology of space age missile men, the Model C-22 is
the “third-generation” Knight-Kit CB transceiver. Looking back, it’s inter-
esting to recall the first-generation transceiver—the Knight-Kit C-11—which
consisted of a superregenerative receiver and only a single transmit channel.
The C-27 ushered in the second generation, and featured superb receiver sensi-
tivity and selectivity—but just two transmit channels. The third-generation
C-22 is quite a buy. Priced at $69.95 (or $64.95 for the a.c.-only model), it has
a fully tunable receiver, plus five crystal-controlled receive and transmit
channels. It's available from Allied Radio, 100 N. Western Ave., Chicago, 11l

The C-22 kit is easy to assemble, and even the most inexperienced builder
should encounter no difficulty in putting it on the air in 10-12 hours. Cir-
cuitwise, the Model C-22 is straightforward and a product of careful engineer-
ing. Six tubes and five diodes make up both the transmitter and receiver. Re-
ceiver sensitivity—even without an r.f. stage—is more than adequate, while
selectivity (two i.f. stages) is enough to keep the fellow in the adjacent channel
from slopping over.

Noise limiting seems to be very good
with the C-22; some limiting is in the
circuit at all times. Squelch action is tight
and very responsive to weak -carriers.
Modulation is well up and measures 909
on peaks. —30-

The wide-open interior of the C-22 is obvi-
ous from these photos. Note that the pow-
er supply is in a shielded section. The
power supply in the higher priced ($69.95)
unit, incidentally, operates from both 117
volts, a.c., and 12 voits, d.c. Crystal
access is provided by a “door’ in the
bottom plate of the chassis wrap-around.
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ELEVESION, radio, ond hi-fi are great

sources of enterfainment; yet, for
people in the sume household who want
to read or study, they cam be distracting.
Muting the loudspedker and listening
with earphones is one obvious solution—
though frequently net feo practical. A
long, dongling cable between the listener
and a receiver or amplifier is a safety
hazard—to say the very least.

You can easily overcome the cable con-
nection problem by cansiructing a simple
“induction wireless™ earphone system.
With this system, the listener can carry

~




Fig. 1. Schematic diagram of
the ‘'transmitting”” loop connect-
ed to TV, radio, or hi-fi unit.

Fig. 2. Schematic diagram of
the setup for the wireless
earphone receiver. Parts are
included in listing at right.

RECEIVING
LOOP

(SEE TEXT)

........ SR
SK
VOLUME

the miniature receiver in his pocket or
place it on a table next to his chair.
The amplifier or TV set “broadcasts™ an
audio signal that is inductively coupled
to the listener's receiver through a loop
antenna placed under the living-room
rug. In this way, the listener has com-
plete freedom of movement and trailing
wires are eliminated.

For those who object to wearing ear-
phones, semi-private listening is still
possible using a wireless, remote speak-
er. This “armchair’” listening post can
also double as an AM radio.

In either case, it is necessary to make
a simple modification on the TV set,
radio, or hi-fi system. A d.p.d.t. toggle
switch (S/) is installed between the
existing output transformer and the
existing speaker, as shown in Fig. 1.
The switch should be mounted on a
bracket and located on the rear of the
instrument in a convenient position.

A multi-turn loop is also connected to
the switch so that the output transform-
er can be switched cither into the speak-
er for normal listening or into the loop
for “wireless’’ remote reception.

The loop is strung around the perim-
cter of the room and tucked under the
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/
TV SET, HI-FI AMPLIFIER,OR RADIO

TRANSMITTING LOOP
LOCATED ARQUND
ROOM PERIMETER

(SEE TEXT)
/

#

ALTERNATE
CONNECTION
WHEN USING
STEREQ HI-F)
PHONES

rug as a permanent installation. The
number of turns and wire size of this
“transmitting” loop are not critical, but
the more turns the better. The author
found that a 2-turn loop worked quite
well and was the easiest to install. For
this purpose, a length of small-diameter,
two-conductor speaker cable was used.
Thus, one turn of this wire, with the
ends connected in series, formed the two-
turn loop. The small size wire was not
noticeable under the rug.

A loop of this type, running around
an average sized room, will have several
ohms resistance, providing a suitable
resistive load for the output transform-
er in the TV receiver or amplifier.

The ‘‘receiver” for the wireless sys-
tem is a second loop, many times small-
er in diameter and connected to the input
of an audio amplifier. The audio signal
is inductively coupled from the trans-
mitting loop to the receiving loop,
which form the primary and secondary
of an air-core transformer. Although the
coupling efficiency between the two
loops is quite low, the gain of the audio
amplifier compensates for it.

At average listening levels (the same
power level as when the speaker is used),
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TUNER QUTPUT SIGNAL

LooP
(SEE TEXT) I
_

GROUND LEAD

s3
POSITION

1-0FF

2-A M. RADIO

3-REMOTE
L SPEAKER

PARTS

B1. B2
alvnt)

J1—Ntandard phone jack

J2— Three-couductor  phonr  juck f{when
vtereo headphones)

K1 5000-0hm subminiatire olume coutrol with
on-off switch 82

R2- 10.000-0hm volume control

SI—D.pd.t, toggle swilch

S2—N.p.st, switeh (part of R1)

9-volt battery (Burgesy 2U6 or cquiv-

using

good signal will be obtained anywhere
within the loop and even outside the loop
at distances approximately equal to one-
half its diameter.

Wireless Earphone. The schematic dia-
gram of the wireless earphone receiver
is shown in Fig. 2. A three-stage audio
amplifier was used. This amplifier is
available prefabricated on a printed-cir-
cuit board-—see Parts List.

The audio amplifier, a 9-volt battery
(B1), volume control with on-off switch
(R1), and a phone jack were all
mounted in a plastic box measuring ap-
proximately 3” x 3”7 x 1”. The lead
colors shown in the schematic of Fig. 2
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Fig. 3. Combination wireless remote

2-10 .
atond speaker and AM broadcast receiver.

VOLUME

LIST

S3——3-pole, 3-pos, ratary swilch

1—Nubminiature  a-dio  amplifier
Moaodel PR-522

1—Transistorized AM tuner ( Lafayvette Model
P'K-n33

1-—Aivniature push-pull andio awmplifier ( Latay-
ette Model PR-534)

1 TU extewsion speaker ( Lafavitte SK-70)

1-—SNwall plastic box (37 x 3" x 17)

3- “Loop” antennay— see text

( Lafayetle

correspond to the leads on the printed-
circuit amplifier unit.

The receiving loop was wound around
the cover of the plastic box and cemented
to it. Again, the namber of turns and
wire size are not critical. The author
used about a dozen turns of No. 28
enameled wire. The loop is connected
directly to the input of the amplifier.

The directicn in which the loop is
wound is important. If oscillations oc-
cur when the unit is operated, remove
the loop and rewind it in the opposite
direction. Since the loop is so close to
the output transformer, feedback will
cause oscillation if the loop is wound in
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RI AND 52
VOLUME

Plastic box houses wireless ear-
phone (above); loop is wound
around cover. Below is external
view of combination unit; note
tuning dial on side of cabinet.

TUNING

Inside view of the combination
wireless remote speaker and AM
tuner employing printed boards.

B2 SPKR

PK—'MQ

the same direction as the windings of
the output transformer.

The output impedance of the amplifier
is 8 ohms, which does a good job of
matching low-impedance stereo head-
phones. Fidelity of the system is quite
good since the power requirements of
the phones are low and the amplifier
need not operate at high power levels
where distortion is likely to occur. For
TV viewing, the hi-fi phones add a touch
of realism—with the viewer finding him-
self smack in the middle of the action.
Standard, high-impedance phones can
be used, although some mismatch will
occur.

Two phone jack hookups are shown in
Fig. 2. The hookup using JI is the nor-
mal configuration when standard phones
are used. Most stereo headphones are
equipped with a 3-conductor phone plug.
The hookup using J2 is for stereo phone
applications. The jumper lead across J2
parallels both sections of the phones for
monaural operation,

Wireless Remote Speaker/AM Radio.
The wireless remote speaker is quite
similar to the wireless earphone except
that the audio amplifier now drives a
speaker. A TV extension speaker en-
closure serves as the housing for this
system and the existing speaker is also
utilized.

The receiving loop for this setup con-
sists of a dozen turns of No. 28 wire
which are cemented to the bottom of the
wooden case. Once again. the number
of turns, wire size, and loop diameter
are not critical,

In this version, a four-stage transis-
torized push-pull audio amplifier was
used. A volume control (R2) and 3-pole,
3-position selector switch (83) are
mounted on the front panel of the en-
closure.

Along with the printed-circuit audio
amplifier, a transistorized printed-circuit
AM tuner is also mounted in the en-
closure.

The selector switch chooses output
either from the loop or from the AM
tuner and feeds it into the audio ampli-
fier. As an AM radio, the system is
capable of pulling in weak stations and
the audio section delivers good volume.

This unit can also be used as a tele-
phone amplifier when the telephone re-
ceiver is held near the loop. 30
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Part 2:

By ALTON B. OTIS, JR.

Constructing and Aligning the MPX

Detailed assembly instructions enable the experienced constructer

to finish this exceptional self-powered FM stereo multiplex adapter

’l‘HE RESULTS of the Hirsch-Houck
laboratory tests on the MPX whetted
the appetite of numerous ‘‘build-your-
own’ stereo fans. The circuit diagram
and the test report appeared on pages
63 - 66 of our April issue. In this, the
second part of the MPX story, details
are given on construction and alignment
procedures.

Trouble-shooting notes. prepared for
the benefit of those who have oroblems
in getting satisfactory performance, are
available. They will not appear in this
article. however. If you run into trou-
ble. drop a self-addressed. stamped, en-
velope to POPULAR ELECTRONICS, and a
copy of these notes will be forwarded
to vou by return mail.

Metal Working. For the convenience of
those builders following the mechanical
layout, drawings of the chassis appear
as Fig. 1. A Bud 77 x 5” x 3” aluminum
chassis box will make a snug. compact
fit for all of the components. Holes in the
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top and on both ends of the chassis
should be drilled to the sizes shown in
the drawings.

While you are in the midst of metal
working, note that two coil shields are
required. The cimensions and bending
details for these shields are shown in
Fig. 2.

Winding the Coils. Since most coils
available at present are expensive and
of too low a Q" for use in the MPX.
it was decided that home-wound coils
would provide the best performance at
lowest cost. The coils are all wound on
Superex Type C-1 forms. with Belden
8817 litz wire. The seven coils require
about five 100-foot rolls of wire and
can be wound in approximately two
hours.

The forms are suppliec with a collar
on which are mounted two tinned termi-
nals for connecting the leads from the
coils. One extra terminal must be added
to two of the coils, and three extra termi-
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nals to a third. The necessary terminals
can be obtained by removing them from
other forms of the same type, or by
bending a thin copper strip into the
shape illustrated in Fig. 3. Mount the
terminals as shown by carefully punc-
turing two !'..”-wide slits, ') apart,
through the side of the collar with the
point of a knife; then insert the lugs and
bend into position.

The coils are wound #” long on the
bare form (mounting clip and collar re-
moved) between two tight-fitting Mason-
ite ends to provide a neat appearance.
Winding is facilitated by pushing the
form onto a dowel fitted into a hand
drill. The specifications for each coil
are given below Fig. 3.

After winding a coil, spread a drop
of Duco cement on the last turn, and dip
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Fig. 1. Assembly will be facilitated by duplicating
the author's chassis dimensions. The two end panels
are shown at top of page and a top view of the
chassis is directly above. Note the small orienta-
tion diamonds in the chassis top view. These are im-
portant since they position the coils and sockets.

BACK
316 t:- .:1 |a=3716"
— | FRONT SIDE
H SIG
- [
L
e «f— 2-1/8"
! | 3/4"
&
LYo
-.3_/:.:.’._| l ‘-'-—I-IM“—.’
-r«!l!
r——
Fig. 2. Shields for L2 and
L7 are bent from 18-gauge
aluminum. Two shields are
required. The holes are
Top drilled to 5/32” diameter.
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the entire coil in molten paraffin for sev-
eral seconds. When the wax has dried,
remove the Masonite ends and cover the
end windings with a coating of cement.
Slip on the collar, solder the leads, and
cement the collar in place. Give the coil
a second dipping in molten wax for about
ten seconds, and then push on the mount-
ing clip. This second coating is especial-
ly important for L3, since its two wind-
ings will be at a 250-volt differential.
Preliminary Assembly. The Parts List
(p. 65, April issue) specifies two Vector
8-12 terminal turrets and three Vector
8-N-12T 9-pin tube sockets with turrets.
These turrets make for easy assembly of
most of the capacitors and resistors in
the MPX circuit. Each turret should be
wired as shown in Figs. 4 through 8.
Make sure you can identify each
turret after wiring so that a
mixup will not occur at a critical
time. Leave the resistor and ca-
pacitor leads hanging in mid-air
when so indicated on the draw-

e
i

FLYS / L

H
WITH END

;

Fig. 3. Seven scramble- fve]  1n60e] fom
wound coils are re- _f_
quired. They are wound  gd, ve'

in a 34” slot between

two homemade Mason-
ite end plates to hold

the windings in place. ve"

Remove coil slug and
_——m"——'

clip to take Masonite
end off form after coil

is wound. Extra coil terminals (four required) may
be bent from copper strip s shown. Coil Table be-
low shows approximate number of turns needed in
each coil; plus or minus 50 turns will be satisfactory
for all coils except L3. One spool of litz wire will
give about 2200 turns. Coil L3 must have very close
to the number of turns indicated; this coil is wound
by feeding the wire from two spools simultaneously
onto the coil form to maximize coupling.

Coil Turns Tap (turns from start)
L1 2000

L2 1200

L3 600 (each) 300 (secondary)

L4 1200 600

LS, L6 2200

L7 1200 200

from T1. The red leads from T1 are then
soldered to terminals L and J, and the
free end of R30 is connected to C27a.

Finish up the power supply by solder-
ing R31 and R32 on the lugs of C27.
Mount the remaining terminal turret
(Fig. 5) in the hole at the lower left-

)

GAD LUGS

_€F} E % J}c

ing.

After the turrets have been
wired, mount R8 and RI18. If
you are going to use the built-in
power supply, this will be a good

. T0
time to mount T1 and C27. Then c27a
mount the power supply turret el8 o
(Fig. 4) and wire terminals H __Lizraws)
and G with the filament leads o . A , &
TI L K jtl ]
SECONDARY =10
HEATER
—SUPPLY
Fig. 4. Wiring detail ﬂ
for power supply turret.
May, 1963 71




GND_LUGS

N

(Fig. 8). Filament leads for
V3 are the second twisted pair

TO
OUTPUT A

T0

T0
Ls-2

b\

_

~6-2 to the power supply turret.
Now make some of the ground-
ing and B-plus connections
common to all of the turrets.
Also wire in RI18 and get
ready to mount the 4-tie point
terminal strip (Fig. 9) hold-
ing Q1 and Q2.

Coil Mounting. Before mount-
ing the coils, connect the
fixed-value padder capacitors
across L1, L2, L3, L%, and
L7. Note the chassis orienta-
tion and mount the coils
by pushing them upwards
through the appropriate holes

)

—T0
QUTPUT B

Fig. 5. Mounting post detail for filter section.

GND_LUG

until the spring clips snap
out.

Now, by following the wir-
ing diagram and the turret
drawings, finish up the wir-
ing. Keep all leads short and

dress them close to the chas-
sis, except where this is im-
practical due to the proximity
of the filament wiring.

The last two coils to be
mounted are L5 and L6. Coil
L5 is placed close to the chas-
sis top and L6 near the bot-
tom.

Alignment. While the entire

T0
RI8

g_

TO VI
HEATER

unit can be successfully
aligned with a VTVM, an
oscilloscope will make the job
easier. (Do not expect to
hear a proper stereo signal
until step 9).

1. Set the bias control (R8)

\l 9 8 % 6 E 4 3
Fig. 6. Mounting turret detail at tube V2.

hand corner of the chassis. Right along-
side will be V2 with the turret connec-
tions shown in Fig. 6.

At this point, it’'s a good idea to wire
in one of the filament pairs from the
power supply turret, Dress these twisted
pair leads very close to the chassis. Now
mount the socket and turret of V1 (Fig.
7) and run filament leads for V1 from
socket V2.

The last socket and turret is for V3

72

for maximum resistance.
| 2. Turn the unit on and ad-

just the balance control
(R18) for zero voltage across
R15.

3. Connect a short cable
from the multiplex outlet of your FM
tuner to the input of the adapter. Tune
to a station broadecasting a stereo signal,
and adjust L2 and L)% for maximum
signal at the plate of Vija.

4. Connect the adapter to a stereo
amplifier and, with full treble cut, adjust
L7 until the oscillator synchronizes with
the pilot signal and *‘locks in"" (the beat
note will disappear).

5. With a VTVM measuring the volt-

POPULAR ELECTRONICS



Fig. 7. Mounting tur-
ret detail at tube V1,

age at the output of L3, ad-
just L7 for a maximum read-
ing, which occurs at the point
of peak synchronization, and
then tune L3 for an additional
maximum reading.

6. Tune to a monaural FM
station and slowly advance R8
until the signal is ‘‘centered.”
Repeat steps 4 and 5 and
check to see that the monaural
signal is still centered. (CAU-
TION—do not advance RS
to less than 10,000 ohms. If
balance is not obtained, a
transistor is probably defec-
tive).

7. Select either a monaural
or stereo station which is
broadcasting an SCA signal
and adjust LI until the SCA
“squabble” just disappears.
(Start with the slug all the
way out and slowly move it
in.) Repeat step 3.

8. With a VTVM measuring
the output, and with the in-
put grounded, adjust L5 and
L6 for minimum output. If
the lowest scale on your VTVM
is about 0-5 volts a.c., the
signal will go to zero; .and
as the coil is advanced fur-
ther, it will reappear. Adjust
the coil for the middle of the
zero zone.

9. Finally, listening to a
stereo station, tune L2 slight-
ly off center. The two chan-
nels will separate correctly or
be reversed, depending on the
direction in which the coil is
detuned. You can determine
which way is correct by listen-
ing for some selection in
which the violins are distinct-
ly on the left and adjusting
L2 accordingly. Some stations
make all of their announce-

(Continued on paye 95)

Fig. 9. Termi-
nal strip detail.
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Hi-F1

Realistic Model 208
Integrated Stereo Ampilifier

Manufactured by Radio Shack Corp., 730 Common-
wealth Ave., Boston 17, Mass.

Prices: HK-208 (kit),
wired), $189.95

$139.95; TA-208 (factory-

(‘ONSUMERS looking for transistor-
4 ized stereo amplifiers have had their
interest whetted by several manufactur-
ers. Unlike tube-type amplifiers, no two
transistor amplifiers are alike in cir-
cuitry. Part of the reason for this is the
newness of such equipment and the fact
that no one amplifier design has proven
to be head and shoulders above all oth-
ers. Another reason is that the design-
c¢rs are attempting to eliminate in tran-
sistorized amplifiers all of the ‘“bad”
things inherent in tube amplifiers. In
some areas, the designers are much
closer to achieving this latter objective
than they are to finalizing such a thing
as a transistorized ‘‘ultra-linear.”

The Radio Shack HK-208 is a decided-
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Lab Check

NN

ly different approach than was exhibited
in the Heathkit AA-21 (see the April
Hi-Fi Lab Check). The first obvious dif-
ference is in the output stage, where the
HK-208 wuses Minneapolis-Honeywell
tetrode transistors. A second is in the
larger size of the driver transformers
for the power transistors; these trans-
formers have been wound to compensate
for possible high-frequency losses and,
as a result. weigh 6 1b. apicce.

CIRCUIT REPORT. The HK-208 has been
designed with one thought in mind

maximum flexibility. Using only 18
transistors. it is rated at 40 watts per
channel with 4-ohm speakers, and 25
watts per channel with 8-ohm speakers.

¢ Input jacks are on

the rear panel (pho

O L 7 to at left); two tape
(O ORI O] out jacks at the

MAG PHONO

B0 OO OXS

TAPE MEAD

front panel’'s right
edge (far left) are
paralleled with two
others on the back
panel. Large jack
in lower right cor-
ner of panel is for
stereo headset.

fo oIRe o o)
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Distortion curves (meas-
ured with an 8-ohm load)
indicate that the total
harmonic distortion is

———

excessive above 20 watts
per  channel. However,
distortion drops to more
tolerable levels with 16
ohm loads. Hum, noise,

% DISTORTION

0 o -
>

@® O
T
|

'. = T {

| IKC

and crosstalk are al-
most non-existent.

o
>

R

: | varmomic
ar L T oiSTORTION L |
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; 7 |
| | N |
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FOWER OUTPUT-WATTS

T T T T 11117
BASIC FREQUENCY RESPONSE

A\

Basic frequency response

713
ubs
xn

SCRATCH ™

FILTER N

was measured at the 10- -
watt level into an 8-ohm

load, with both channels

DECIBELS

driven at once. Results
were excellent for an am-

=30

plifier in the 208's price

range. Tone controls al- _ys
tered response X16, —11

LOUONESS ¥
CONTOUR

db at 50 cycles, X9, —17 =40
db at 10,000 cycles.

~30!

—as|- REALISTIC

Printed-circuit boards (one per
channel) mount all the circuit
elements for six transistor stages.
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00
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The tetrode transistor output stage
provides constant voltage independent
of load resistance and signal frequencies.
The speaker impedance determines maxi-
mum power output. This also means that
the user connects his speakers to the
four speaker terminals and forgets tube-
style matching problems.

HIRSCH-HOUCK LAB CHECK. All tests
were made with 8-ohm termination and
with both channels driven simultane-
ously with audio frequency sine waves.
Harmonic distortion is very low up to
about 20 watts per channel, although the
IM seems to be slightly higher than the
manufacturer's specifications.

The 10-watt output frequency response
curve is very good, with less than 0.5-db
change between 20 and 20,000 cycles. At
higher power output demands, the high-
er frequency end of the spectrum tends

(Continued on page 101)
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The letters of the alphabet

E LECTRON Ic are often used as abbrevia-

tions for electronic terms.
Thus, J means to the elec-
ALPHAB ET tronics enthusiast a type of
half-wave antenna. Can you
match the letters below with
the drawings (1-10) of the

devices and circuits to which
they most logically refer?
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OCKET No. 14843—the Federal Com-
munication Commission’s proposed CB
rule changes—probably raised more commo-
tion and headlines in most CB newspapers
than anything else in the past four years.
The original deadline for comment on the
proposals (January 15) closed in with much
less reaction received by the FCC than had
been expected. And the actions of the Com-
munications Equipment Manufacturers As-
sociation (CEMA),

e ———————p e .
in asking the Com-

NEW CLASS mission for more

i f t
OF LICENSE  (ifhivval, may well
PROPQOSED have been the deter-

mining factor in the
FCC's decision to
extend the deadline to March 4, allowing
many more CB clubs and individuals to file

their comments.

About the same time that CB'ers were
letting their feelings be known on the pro-
posed Part 19 changes, International Crys-
tal Manufacturing Company of Oklahoma
City, Okla., was submitting a petition to
the FCC to add a brand-new class of license
to the Amateur Radio Service. If established,
this might serve to lessen the entanglements
of the 11-meter CB band, and at the same
time encourage the *hobby”-minded to take
their first step into ham radio.

In its petition to the Commission, Inter-
national Crystal requested that the new
class of license be covered under Part 12
of the Rules and Regulations, and that it
be known as the “Hobby License.” The pe-
tition stated that “with the expanded use of
the Citizens Radio Service, a group has ap-
peared with extreme interest in the opera-
tional hobby aspect of radioc communica-
tions. The regulations of Part 19 do not
permit the general type operation desired by
this group. It is sincerely felt that the keen
interest and ability of this group can be
guided and further educated by providing
a service under which they can pursue their
hobby.”

“Such a market created,” International
Crystal maintains, “can be of economical
benefit to industry as well as provide a
stepping stone to further interest in the elec-
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On the
Citizens Band

with MATT P. SPINELLO, 18W4689, C8 Editor

tronic field. There is a great need in the
United States for electronic technicians. A
simplified license to promote interest in the
communication field will start a large group
pursuing electronics as a possible livelihood
and create the technical pool of interest to
the nation. This possibility has already been
proven by the great number of license ap-
plications under Part 19.”

Under the proposed ‘‘Hobby Class Li-
cense,” the company asked that amateur
privileges be designated and limited as fol-
lows:

(1) That the d.c. plate power input to
the final vacuum tube or transistor supply-
ing power to the antenna not exceed 10 watts.

(2) That only the following frequencies
and types of emission be used:

(a) Radiotelegraph A1-29.405,29.410,
29.415, 29.420, 29.425 and 29.430

mc.
(b) Radiotelephone A3 —29.435,
209.445, 29.455, 29.465, 29.475,
B 29.485. 29.495, 29.505, 29.515,
29.525, 29.535, 29.545, 29.555,

=YL CONTEST WINNER *eeeess

g =

Linda Carol Miller, an attractive young speech
major attending Fresno State College in Cali-
fornia, was the lucky winner in a ‘“Name the
Unit”’ contest sponsored by Browning Labora-
tories of Laconia, N. H. The unit in question is
Browning’s new 23-.channel mobile CB trans-
ceiver, and the contest drew some 2500 en-
tries. Miss Miller suggested the name *‘Drake,”
as a tie-in with the original Browning-Drake
company which pioneered many communica-
tions developments some 25 years ago. As the
winner of the contest, ‘‘Lucky Linda’’ was
awarded a complete Browning CB base sta-
tion—and a ‘‘Drake’” mobile unit, of course.
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29.565, 29.575, and
29.595 mc.

(3) That only FCC-approved equipment
be operated under this class of license, with
such equipment including the following
standards:

(a) Crystal control, with a stability
of 0.005%.

(b) Speech limiting circuits to pre-
vent loss of carrier on negative
modulation peaks.

(c) Frequency response of the trans-
mitter’s modulator at 4000 cycles
to be 20 db below the 1000-cycle
level. Carrier distortion maxi-
mum, 25%.

(d) The mean power of emissions to
be attenuated below the mean
output power in accordance with
rules set forth by the Commis-
sion.

International Crystal requested that no
examination be required to obtain the
“Hobby Class License,” and that said li-
cense be renewable every five years. They
further requested that both operator and
station license be issued as one, usable any-
where within the United States, and, unless
specifically stated, that all other rules of
Part 12, Amateur Radio Service, apply to
the “Hobby Class License.”

Many CB'ers will vote in favor of Inter-
national Crystal's petition with the belief
that such a step would serve the nation-
al interest in more ways than one. Be-
sides playing a welcome part in curtailing
much of the nonsense on the Citizens Band,
which is not only prevalent but continually
mounting, the establishment of a “Hobby
Class License” could easily become an edu-
cational tool, encouraging and preparing
many for new careers in one of the most
challenging and rewarding fields in the his-
tory of our times—the world of electronics.

Tech-Talk. Higher spark voltage levels
in present-day auto engines, plus more sen-
sitive CB receivers, make ignition interfer-
ence a growing problem. Suppression tech-
niques that will not only improve reception

29.585,
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but may add extra miles to your range are
of the utmost importance.

The tender care and maintenance of spark
plugs is one of the primary factors to
be considered in adequate ignition noise
suppression where radio is involved. In AM
and FM, marine or mobile, one-way or two-
way radio, the ignition system radiates stac-
cato-like, high-frequency discharges that
can interfere with reception and reduce the
working distance in communications sys-
tems.

Ignition systems operating at higher volt-
age levels will generally radiate stronger in-
terference signals. Worn, ragged spark plug
gaps require higher ignition voltage, hence
can decrease radio performance as well as
impair engine performance. Flat, parallel
gaps and factory maintained settings require
less voltage and decrease interference. Oper-
ators of low-powered CB gear, therefore, can
be certain of an extra dividend with careful
spark plug maintenance.

In two-way radio, resistor spark plugs
have proven a very effective means of noise
suppression for three important reasons:

(1) Troublesome radio noise radiating
from ignition cables is greatly reduced in
strength.

(2) The high frequency part of the spark
is “chopped off.”

(3)The resistor is built into the spark plug
(the nearer a resistor is to a spark gap, the
more effective it is).

The Champion Spark Plug Company, by
the way, invites inquiries on ignition noise
suppression, and resistor or non-resistor
spark plug applications. Address your re-
quest to the Automotive Technical Service
Dept., Champion Spark Plug Company, To-
ledo 1, Ohio. When you write, you might
also ask for a copy of their interesting and
informative 16-page booklet entitled “Giving
Two-Way Radio Its Voice,” an excellent
guide to adequate suppression.

CB and CD. One of the best things to stem
from Citizens Band operation throughout
the country has been the organized efforts
of CB’ers to aid in Civil Defense. While
groups of this type may vary in size, their
abilities to serve in time of need are limit-
less, since all members are equipped with
CB radio—a must in close-knit operation
and control. Equally important, CB Civil
Defense groups across the nation are train-

You might think that the mobile CB
"“Vespa'' motor scooter at left repre-
sents an ‘‘unusual use of CB,” but it
seems that this sort of CB operation
has become quite common in California.
We bet there's not much line loss
to the antenna in this installation.
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Andy Hende!, 18Q0299, member of the Winne-
bago County CD Police Squad, triggers the
mike to test CB equipment installed in the

organization’s heavily laden civil defense
van with detachable, roof-mounted antenna
tower (see top photos). Photo at right

shows Ray Fitz, 18W6125, CB/CD coordina-
tor (center) going over emergency drill
procedure with Andy, and with Duare Omark,
18A4229, another member of the CD squad.

ing their mnembers in the application of first
aid, along with proper procedure and opera-
tion of the group in the event of a disaster,
either in the area or on a national basis.

One of the more unusual groups to catch
our eye is the Winnebago County Illinois
Civil Defense Police Squad. Comprised of
some 50 members, this group is active in
message-handling drills, disaster evacuation
procedure, and first aid instruction. Over
the past two years they have handled every-
thing frora searches for lost children, traffic
at drowning scenes and aircraft searches, to
aiding authorities with holiday parade co-
ordination and Salk vaccine distribution.

The Winnebago group is especially proud
of their Civil Defense van, which can be
described as a complete rolling communica-
tions center. They're not sure there’s an-
other one like it in the country—at least not
as well equipped. In the event of a disaster,
the van can be driven to the area or to a
control point to establish a base station or
message center. This affords the CB group
contact not only with Civil Defense authori-
ties, Police, Sheriff, and Fire Departments,
but with any number of mobile CB units
engaged in the operation at hand.

From all appearances, and from their ac-
tivities ir. the past, the Winnebago County
CD Police Squad is a well-trained, well-
equipped organization of CB’ers, capable
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of handling the severest of crises. Specifi-
cally, we'd say that they’re in a state of
“rehearsed readiness™!

Distress Call from a YL. We're happy to
report that a puzzling situation existing in
the state of California several months ago
has since been explained without the aid of
a Sherlock. In a distressing note from Mary
K. Katz, we learned that, for some reason,
the newsstands in the Santa Maria area had
not been serviced with the December issue
of PopuLarR ELECTRONiICS. Mary was up in
arms, and her prime concern was how she
was going to get her copy of the December
issue. With that kind of loyalty, we couldn’t
let her down, and ended up sending her
our desk copy.

At first we wondered if P.E. had become
so popular in the area that the copies were
all sold out before reaching the stands. But
another, more recent, note from Mary solved
the mystery. It seems that a train derail-
ment robbed our readers. We just didn’t
arrive that month! Thanks for your interest,
Mary!

Club Chatter. The Cereal City Citizens
Band Radio Club of Battle Creek, Mich,,
disregarded the bitterly cold atmosphere
last January 20th and assisted the Nottawa
Trails Council Boy Scouts of America with
their 6th Annual Klondike Derby. Some 20

(Continued on page 96)

79



Transistor

Topics

UTOMOBILE MAKERS and audio
equipment manufacturers, although
producers of completely different prod-
ucts, are both faced with a similar prob-
lem: the power race.

There was a time, for example, when
a 60-horsepower engine was considered
more than ample for a car, and a 100-
horsepower motor was looked on as a
husky brute suitable only for heavy
limousines and racing cars. Today, how-
ever, stock family sedans may boast
engines with over 400 “horses.”

Similarly, 1- or 2-watt audio amplifiers
were considered more than adequate for
home entertainment not too many years
ago, with 30- to 60-watt units found only
in theaters, ball parks, and auditoriums.
Today, in contrast, high-fidelity ampli-
fiers designed for home use may have
higher power ratings than the larger
public address amplifiers. Hi-fi power
amplifiers boasting 30, 50, 70 and even
100 watts are not uncommon.

The trend towards ever-higher auto
engine power has been checked by the
growing popularity of compact -cars,
coupled with increased emphasis on safe-
ty and economy. The auto power race,
while not ended, has weakened consider-
ably.

The audio power race, on the other
hand, appears to be as strong as ever . ..
but there is at least one sign that it, too,
may start to weaken before too long. A
small Florida firm, Southeast Technical
Enterprises, Inc. (1107 N. Garden Ave.,
Clearwater, Fla.), after exhaustive field
tests to determine the audio powers
required and actually used in home sys-
tems, has introduced a line of transis-
torized audio amplifiers for which no
power output ratings are given. Instead,
this manufacturer simply indicates that
the equipment is capable of supplying
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By LOU GARNER, Semiconductor Editor

more than ample power for home enter-
tainment.

The STE line includes kits and fac-
tory-wired versions in both monaural and
stereo designs. Prices range from $21.95
for a Model 621 monaural amplifier kit to
$93.90 for a Model 624 factory-wired
stereo amplifier, complete with power
supply and wooden cabinet (plus ship-
ping costs).

In addition to de-emphasizing power
output ratings, the STE line offers sev-
eral interesting design features. First, all
models feature an identical basic ampli-
fier circuit, as shown in the block dia-
gram. The stereo versions are simply
made up of two identical units, either
mounted side-by-side on a single panel
or ‘‘stacked” rack-fashion. This is a con-
venient arrangement for the user who
may wish to start with a monaural sys-
tem, expanding later to stereo.

There are eight transistors in the basic
design. Small signal types are used in
the preamp (Q1), tone control (Q2, @3,
@4) and buffer (Q5) stages, a medium-
power type in the driver stage (Q6), and
heat-sink-mounted high-power types in
the Class B push-pull output stage (Q7,
@8). Use of a series-type output circuit
provides direct drive for the loudspeaker,
and eliminates the need for an output
transformer.

A unique tone control circuit is em-
ployed. Separate attenuators and ampli-
fiers are provided for the high (Q2),
middle (Q3) and low (Q4) audio fre-
quencies. This permits the operator to
boost as well as to attenuate treble and
bass signals with respect to the middle
band of frequencies, and thus to compen-
sate for loudspeaker deficiencies and poor
room acoustics. This arrangement also
permits interesting “‘stereo” effects when
playing monaural records through a
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Unusual design of STE basic ampli-
fier circuit is shown in block dia-
gram below. Two of these units are
combined for stereo (see photo at
right). High power has been judged
unimportant by the STE people, who
have concentrated on design features
—note the three-section tone control.
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stereo system . . . the low frequencies
are emphasized over one channel, the
highs over the other, simulating a ‘‘sep-
aration’ of orchestral instruments.

The low-voltage power supply, avail-
able as an optional accessory with the
basic amplifier kits, features a bridge-
type solid-state rectifier and dual pi-type
R/C filters. Two isolated outputs are
provided, permitting the single power
pack to be used in both monaural and
stereo installations.

All in all, the STE approach to high-
fidelity audio equipment design is an in-
triguing one. Whether their efforts to
de-emphasize the importance of high
power will start a trend—or whether
they will remain lonely pioneers—will
depend on the public’s reaction and
judgment.

Readers’ Circuits. This month we are
featuring simple transistorized test in-
strument circuits submitted by readers
from three “corners” of the world: Can-
ada, California, and Czechoslovakia. All
three circuits require a minimum of
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TO ALL STAGES

POWER

—
SUPPLY CORO

components, are non-critical as far as
layout and wiring are concerned, can be
easily assembled in a single evening, and
are quite versatile in application.

The dual-purpose signal tracer circuit
in Fig. 1 was suggested by Barry L.
Tepperman (548 Palmerston Blvd., To-
ronto 4, Ont., Canada). Barry writes
that he developed his circuit by modify-
ing Jean Goyer's ‘“signal booster’” fea-
tured in our December, 1962, column.

Barry has used a power transistor, @1,
in the common-emitter configuration as a
single-stage audio amplifier, providing di-
rect-drive to the small PM loudspeaker
which serves as a collector load. Base
bias for Class A operation is supplied
through R1, while €2 provides high-

GNDO

Fig. 1. Simple r.f.-audio signal tracer designed by
Barry Tepperman from a circuit previously described
in this column. A minimum of parts are needed.
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frequency inverse feedback to reduce
stage distortion. Capacitor C1 serves as
an input coupling and d.c. blocking ca-
pacitor. Operating power is supplied by
B1, controlled by on-off switch S1.

In operation, the instrument is used
as an audio signal tracer by coupling di-
rectly to the input capacitor (C1), while,
for r.f. applications, diode DI serves as
a simple series detector.

Virtually any germanium power tran-
sistor will do for Q1: a 2N255, 2N256, or
2N301 should work well. Barry used a
3” PM loudspeaker with a 3.2-ohm voice
coil winding in his instrument, but speak-
ers up to 6 or 8 inches in diameter and
with impedance ratings up to 8 ohms
should also give acceptable performance.

A California reader, Jim Carlson (7506
Agnew Ave., Los Angeles 45, Calif.),
submitted the circuit illustrated in Fig. 2,
which he identifies as a transistor fre-
quency standard. Purists might object
to this particular title, for circuits of
this general type more often are called
“crystal calibrators.”

Regardless of what it is called, the cir-
cuit is a useful one. It is a 100-kec.
crystal-controlled oscillator designed to
supply strong harmonics to 30 me. Such
harmonics are used for checking the cali-
bration of communications receivers,
signal generators, signal tracers, and
similar pieces of ham shack or labora-
tory gear.

Fig. 3. This convenient method of de-
termining the resonant frequency of an
unknown tuned circuit was submitted
by lvan Somora, of Czechoslovakia.
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o~
Fig. 2. Transistorized frequency stand- 7
ard designed by reader Jim Carl-
son furnishes good harmonic output
to 30 mc. with a 100-kc. crystal.

Notice how Jim has provided stabilized
base bias through voltage-divider R1/R2
in conjunction with emitter resistor R3,
bypassed by C4. Tuned circuit L1/C3
serves as @Q1's collector load, while the
feedback necessary to start and sustain
oscillation is supplied through €2 and
the quartz crystal. The harmonic-rich
output signal is obtained from an induc-
tive emitter load, L2, through isolating
capacitor C5.

Except for L2, standard parts are
used. Transistor Q1 is a 2N274 pnp r.f.
unit, while L1 is a 10-mh. r.f. choke—
such as a National R-100U. Coil L2 con-
sists of 90 turns of #36 enameled wire
scramble-wound on a %” diameter slug-
tuned form. Jim used a Petersen Z-6A
100-ke. crystal.

The circuit in Fig. 3 was submitted by
Ivan Somora (Cs. armady. 65, Piestany,
Czechoslovakia). Ivan has dubbed his de-
vice a frequency meter, since its primary
application is in determining the fre-
quency of unknown L/C tuned circuits
when used in conjunction with a stand-
ard r.f. signal generator.

Relatively few parts make up Ivan’s
simple, but useful, instrument. The small
meter, M1, should have a full-scale sensi-
tivity between 50 or 100 microamperes.
The unit is assembled in a small shielded
case, such as an aluminum Minibox.

In operation, the outboard circuit
serves as an r.f. detector. The tuned cir-
cuit to be checked and a signal generator
are connected as shown. The signal gen-
erator is tuned through its range slowly
(from lowest to highest frequencies)
until a peak reading is obtained on the
meter; at this point, the signal generator

(Continued on page 102)
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Across the
Ham Bands

By HERB S. BRIER, W9EGQ
Amateur Radio Editor

INCREASING YOUR QSL RETURNS

RECENTLY, while checking a batch of
my QSL cards that I had just re-
ceived from the printer, I began think-
ing about the complaints of many hams
that some members of the fraternity are
very lax in confirming contacts. These
complainers (who always QSL 100%
themselves, of course) say they get a
miserly percentage of returns from their
contacts and the QSL cards they send.
Over the years, however, I've mailed out
thousands of QSL cards, and have aver-
aged over a 709 return. Furthermore,
I know of a good many other hams with
an equal or better percentage of QSL
returns. The question is, is there some
secret method of collecting QSL cards?

Send Your Card First. If there's any
secret in collecting QSL's, it's to mail

[T L R e
Novice Station

of the Month
RRTEETV Y <ty o T Skl e

your own card promptly and request one
in return. Of course, it does no harm to
request a QSL during a contact, and
most new hams and some older ones—
especially those who want your card for
a particular reason—will put one in the
mail if they have your address. Most
other hams will promise to do so, but
their promises usually mean, “I'll send
mine after I get yours.” It's obvious that
sending your card first will help improve
your percentage of QSL’s received.

On the other hand, don’t throw away
your valuable QSL’'s and waste postage
by mailing cards with incomplete ad-
dresses. The Post Office isn’t a missing
persons bureau. Unless the town is very
small, a card addressed simply to “Chief
Fuse-Blower Charlie, ¢/o Amateur Radio

A photograph of his neat, efficiently organized station won the May ‘‘Novice
Station of the Month’’ contest for WN6AIT, Doug Henry of Orange, Calif. Doug
can usually be found on 40 or 15 meters running a ‘‘Novice gallon’’ with his
Heathkit DX-60 which he uses to excite a Hy-Gain 14-AVS vertical and a 40-
meter dipole. He receives on a Hallicrafters SX-24 made more sensitive with
an RME DB-22 preselector, and more selective with a Heathkit Q-Multiptier.

WNGAIT will receive a one-year subscription to P.E. as this month’s winner. To
enter the contest, send us a picture of your station —preferably with you in it—and
tell us about your equipment and ham activities. Even if you don’t win, your photo
will be published, space permitting. Mail all entries to Herb S. Brier, Amateur Radio
Editor, POPULAR ELECTRONICS, P.O. Box 678, Gary, Indiana.
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Station WV6XYZ, San Francisco, Calif.”
has little chance of being delivered.

Always include at least a street ad-
dress, and, in the case of large cities
where hundreds of families live in a
single building, apartment and zone num-
bers are also helpful.

Is He In The Callbook? Unfortunately,
a new ham’s address doesn’t appear in
the Callbook for several months after
his license is issued. Consequently, the
only way new hams can get QSL’s is by
exchanging addresses over the air or by
waiting until their calls do appear in
print. Given the heavy QRM that exists
on our popular bands, copying addresses
can be a major problem.

Often, it is necessary to take a chance
and send a card to an address that you
suspect is wrong or incomplete. If you
decide to do this, mail the card in an
envelope with your return address on it.
A returned card can always be held for
a better address.

Another possibility is to route a QSL
without a full address via the Continen-
tal QSL Club, P. O. Box 92, Dabel Sta-
tion, Dayton 20, Ohio. An annual
membership fee entitles hams and SWL's
to send QSL cards and SWL reports to
U. S. and Canadian hams via the club.
The cards are forwarded by the club in
stamped, addressed reply envelopes kept
on file by the club membership for the
purpose. Nonmembers may also keep
envelopes on file for the mailing of cards
which are sent to the club for them.
More information can be obtained from
the above address.

Last Resorts. Once you’re reasonably
sure your QSL cards are reaching their

When you're DX’ing, keep an ear open for Morris F.
Maduro, HP1MM, Panama City, Panama. Morris
works 40 through 10 with a DX-100 and NC.173.
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destinations, you can resort to tear-
stained letters and other expedients to
influence the reluctant 30% of hams to
send you their QSL cards in return.
Ronnie, WOQUW, for example, uses
airmail exclusively, and includes a re-
turn envelope and a shiny quarter for
return postage with all his QSL cards.
He receives virtually 1009, returns from
his cards, and reports that the quarter
gets better results from overseas hams
than including sufficient International
Postal Reply Coupons for an airmail
reply—and the cost is actually less!

NEW PHONE LICENSE SUGGESTED

If you’ve been listening on the phone
bands recently, you've probably heard
much discussion of the editorial sugges-
tion in the February, 1963, issue of QST
that consideration be given to the idea
of returning to the pre-1952 system of
restricted 20- and 75-meter phone bands.

What’s referred to is the fact that
additional proof of technical competence,
an Advanced Class license (not an Extra
Class license ), was formerly required to
operate on phone in these bands. The
reasons given in advocating a restora-
tion of this requirement are to improve
operating conditions, raise the general
level of technical knowledge, and return
to the incentive system of amateur li-
censing.

What do you think ? Incidentally, such
a system is in effect in Canada for all
amateur phone operation below 28 mec.

BUILD A SEMI-AUTOMATIC KEY

If you're interested in a semi-auto-
matic speed key or “‘bug,” here's one you

Stephen Borg. KN1YFO, Springfield, Mass, likes 15
meters—he has four countries and 23 states con-
firmed. See ""News and Views,” p. 106, for details.
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Enjoy tinkering? Try building this
semi-automatic key. There's noth-
ing critical about the parts—use
what you have on hand. Properly
built and adjusted, the key is capa-
ble of good ¢ w. from 10 wpm up.

VIBRATING
SPRING

"

=

1-18"

1—3%" x 47 brass rod (Centralab AK -
21 volume control shaft or equivalent )

128" x 316" brass rod (#10 brass
machine screw )

1—34” to 14" brass shaft reduccr

2—Lengths of flat spring steel—sce text

2—54" x Y47 centering springs

5—-1'%” x W square metal pillars

4—Contacts—sce text

1—6W%” x 17 strip of #£12 or #14 gauge
aluminum

1—4” x 57 x V4" Bakelite (or plastic)
base

1—4” x 8” x %" metal platc

1—Control paddic cut from a picce of
147 plastic

1—214" x 6-32 machine screw

2——Binding posts

Misc—Assorted 8-32 and 6-32 machine

1-5/8"

LY 8

T

1-178"

L
TS

1-1/4"

1-3/8"

S W

__?_

screws and nuts, solder lugs, wire

can build for pennies—and it’s capable
of sending excellent code at speeds from
10 wpm up. Don’t let the Bill of Ma-
terials scare you. The key is strictly a
“junk-box special,” and various spare
parts can be utilized—depending on what
you have on hand.

For a base, use a rectangle of Bakelite
or plastic measuring 4” x 5” x %”. This
is later bolted to a 4” x 8” x %” metal
plate to keep the key from skidding
across the table. The photograph shows
the key’s general construction, and the
drilling template the hole positions.

Construction. Cut the '4” Lkrass rod,
a volume control shaft or something sim-
ilar, to 3%”, and drill a %” hole (#35
bit) through it 1%” from one end. Next,
file %4” flat surfaces at each end of the
rod parallel to the hole. Drill another
“%s” hole through the flat surface fur-
thest from the first hole to fasten the
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control paddle to the shaft; tap both
holes for 6-32 screws.

Cut a 1!'4” length of spring steel ap-
proximately #%” wide from an old clock
spring or corset stay. Cut another piece
1%” long and %" wide. If necessary, you
can file a wider spring to size after first
heating it red-hot over a gas stove and
allowing it to cool gradually. At the
same time, bend this piece into a ‘“U"”
with its legs approximately '4” apart.
After shaping and filing as necessary,
reheat the spring red-hot, and plunge it
into cold water to restore its temper.

After cleaning both of these springs
thoroughly, tin their ends with acid-
flux solder (but use rosin-core solder for
additional operations). Now solder one
end of the 1%” flat spring (the vibrating
spring) to the %” brass rod, and the
other end of the spring to a 2%”-long,

(Continued on page 104)
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1 Each applicant must be a registered WPE Short-
Wave Monitor, and must enter his call letters on
the application form.

2 Each applicant must submit a list of stations
for which he has received verifications, one for
each country heard. The list should contain 25,
50, 75, 100, or 150 countries, depending on which
DX Award is being applied for. And the following
information must be furnished in tabular form for
each verification:

(a) Country heard

(b) Call-sign or name of station heard

(c) Frequency

(d) Date station was heard

(e) Date of verification
All the above information should be copied from
the station’s verification. Do not list any verifica-
tion you cannot supply for authentication on demand.

2 Al pertinent verifications, whether QSL cards
or letters, should be carefully packaged and stored
by the applicant until such time as instructions are
received to send in some or all of them for checking
purposes. Instructions on how and to whom to send
the verifications will be given at that time. Failure
to comply with these instructions will disqualify
the application,

e e e T TEp———

| POPULAR ELECTRONICS’ DX AWARD APPLICATION FORM

DX AWARDS

The PoPULAR ELECTRONICS DX Awards program
for registered WPE Short-Wave Monitors is off
to a good start. (If you're not registered yet,
you'll find an application form on page 99.)
To be eligible for an award, you must have
logged and verified at least 25 different coun-
tries. To apply for your award, read the rules
carefully and fill out the coupon below.

q A fee of 50 cents (in U.S. coin) must accom-
pany the list of verifications to cover the costs of
printing, handling, and mailing. This fee will be
returned in the event an applicant is found to be
ineligible for an Award.

5 Apply for the highest DX Award for which you
are eligible. If, at a later date, you become eli-
gible for a higher Award, then apply for that Award,
following these rules and regulations exactly as
before.

) Awards will be issued to all duly qualified appli-
cants whose applications are received during the
year 1963. Any applications postmarked after mid-
night, December 31, 1963, will be invalid.

7 Mail your verification list, 50¢ fee, and appli-
cation form to: Hank Bennett, Short-Wave Editor,
POPULAR ELECTRONICS DX AWARDS, P. 0. Box
254, Haddonfield, N. J. Include in the envelope only
those items which are directly related to your entry
for the Award. Do not include an application for a
Short-Wave Monitor Certificate (you are not eligible
for any of the Awards until you have a Short-Wave
Monitor Certificate in your possession). If you want
to ask other questions or supply news items, re-
ports, etc., use another envelope.

(please print)

WPE Call Letters Name

Address

City Zone

State

Please enter my application for the following POPULAR ELECTRONICS' DX AWARD:

75 []

[J 1| have enclosed o list of the required number of countries, and | hereby certify that | hold a
verification from at leost one short-wave broadcasting stotion in eoch of the countries listed

25 [] 50 [ ]

[ 1| have enclosed 50 cents to help cover the costs of processing and moiling my DX Aword

Signoture

150 [ ]

a
|
|
|
|
|
|
|
|
|

100 [ ] :
I
|
|
|

This form valid only thraugh December 31,1963

|
i
|
|
|
|
|
|
| (checkone)
|
|
|
|
|
|
|

1963 I

Mail to Hank Bennett, POPULAR ELECTRONICS DX AWARDS, P. 0. Box 254, Haddonfield, N. J.
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Monthly
Short-Wwave

Report

By HANK BENNETT, W2PNA/WPE2FT
Short-Wave Editor

NOTES FROM YOUR SHORT-WAVE EDITOR’S DESK

HE Canadian Broadcasting Corpora-

tion has instituted a new English-lan-
guage DX program for the SWL and
DX’er. Entitled the *“Radio Canada
Shortwave Club,” the special program is
broadcast every second Saturday of the
month in the European, African, Carib-
bean, and Australasian services.

The new program is written and an-
nounced by Basil Duke, club president,
assisted by Duncan Nicholson, vice-
president, and Eileen Moore, secretary
of the organization. Mr. Duke is su-
pervisor of the Engineering Services for
the CBC International Service.

During the program, brief talks are
presented on such subjects as good re-
ception reporting, how to obtain QSL
cards, receiving antennas, interference,
and fading. DX club news is given, as is
news on any international DX competi-
tions. Musical selections are dedicated
to DX and SWL clubs but not to indi-
vidual listeners of the program.

Officiating at Radio Canada during
the bi-monthly *“Radio Canada
Short-wave Club’* program are (left
to right) Basil “‘Pip”” Duke, club
president, Duncan Nicholson, vice
president, and Eileen Moore, secre-
tary. Designed especially for SWL's
and DX'ers, the program features
talks on technical topics related to
short-wave reception, and general
DX news. Thanks to the success of
the show, consideration is being
given to putting it on a weekly basis.
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President Duke reports that the
“Radio Canada Shortwave Club” has
been so successful to date that serious
consideration is being given to making
it a weekly show.

Incidentally, the club plans to issue
a membership certificate and a lapel
badge or stick pin, plus a Radio Canada
pennant. Membership requirements will
be broadcast in the near future.

Tape-Recorded Reports. Bill Eddings,
WPE3BWL, editor of the North Ameri-
can Shortwave Association (1521 Fifth
Ave., Altoona, Pa.), reports that his or-
ganization made a suggestion to Mr.
O. Lund Johansen, publisher/editor of
the World Radio TV Handbook, that fu-
ture editions of that publication include
a listing of short-wave stations which
will accept tape-recorded reports.

Presumably these reports could be
used either in DX programs or for verifi-
cations. Mr. Johansen replied that, be-
ginning with the summer supplement,
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Twenty-eight countries—23 verified—have been
logged at the listening post of Gary Young,
WPE@CKN, St. Louis, Mo. For pulling in DX, Gary
uses a 25’ antenna and a National NC-60 receiv-
er.He's looking forward to his first WPE DX Award.

such a listing will indeed be included in
the publication.

To assist in making up the list, Mr.
Johansen would like to have any avail-
able information regarding stations that
are currently known to accept such re-
ports. Specifically, he needs the follow-
ing: name and address of the station;
the size of reel preferred by the station;
the speed requested; minimum length of

the report; and the type of verification
issued as a result of the report (card,
letter, tape, or a combination of same).
Any other pertinent information will
also be gratefully received.

The data should be sent to Mr. Johan-
sen c/o World Radio TV Handbook, 1
Lindorffsalle, Hellerup, Denmark.

DX Awards. PoPULAR ELECTRONICS’
DX Awards Program is now well under
way, and will continue full speed ahead.
(Complete details will be found else-
where in this issue.) Will YOU be the
first to qualify? Space permitting, we
will try to list the awards given each
month.

Keep in mind that you must have a
WPE registration before you can qualify
for the DX Awards. If you have not
as yet received your Monitor Certificate,
fill out the application form on page 99,
and get it in the mail today!

DX Log. A new General Electric DX
Log, consisting of sixteen 8%” x 117
pages, is now available. Send your re-
quest for a copy to your Short-Wave
Editor at Box 254, Haddonfield, N.J., and
please enclose 10 cents in stamps or coin
to help cover mailing costs.

(Continued on page 107)

ENGLISH-LANGUAGE NEWSCASTS TO NORTH AMERICA

All of the stations below specifically beam English-language newscasts
to the U.8.A. The times may vary a few minutes from day to day.

COUNTRY STATION FREQUENCY (xc.) TIMES (EST)
Australia Melbourne 17,840, 15,315 2030, 2130, 2230
9580 0745
Bulgaria Sofia 6070 1900, 2000, 2300
East Congo Leopoldville 11,755 1630, 2100, 2230
West Congo Brazzaville 11,725 2015
Czechoslovakia Prague 11:%%% 9795, 9550, 7345, 2000, 2330
Denmark Copenhagen 9520 2100, 2230
West Germany Cologne 9735, 5980 1530
9735, 6140 1920
9735, 6145 0000
Hungary Budapest 9833, 7220, 5960 1900, 2230
Italy Rome 9575, 5960 1930, 2205
Netherlands Hilversum 9715, 6085 1625 (exc. Sun.)
6035, 5985 2030 (exc. Sun.)
Portugal Lisbon 6185, 6025 2105, 2305
Spain Madrid 9360, 6130 2215, 2315, 0015
Sweden Stockholm 17,840 0900
9605 2215
6065 2045
Switzerland Berne 11,865, 9535, 6165 2030, 2330
U.S.S.R. Moscow 9650, 9570, 7330, 7320, 1700, 1900, 2000,

7290, 7280, 7250, 7240,
7200, 7180, 7170, 7150,

2100, 2300, 0000,
0040

7130, 6100, 6070, 5960!

1. Not all channels are in use at any one time.
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Short-Wave
Broadcast
Predictions

By STANLEY LEINWOLL
Radic Propogation Editor

MAY

1963

THE COMBINATION of declining sunspot activity and the approach of summer

will result in a trend toward 15 megacycles as the best daytime band for SWL
DX'ing during May; as the days continue to lengthen, this band will stay open
longer than in any month since last August. During the nighttime hours, the 7- and
9-mc. bands should be best for DX, showing a tendency toward higher usable night-
time frequencies characteristic of summer propagation conditions.

The many favorable comments received on our Short-Wave Broadcast Predictions
are much appreciated. Since this is your column, any ideas you have that might
improve it will always be welcome. And we will do our best to answer any ques-
tions about the ionosphere, sunspots, or radio propagation in general.

e T| ME (EST)

Between Eastern USA and: 00 02 04 06 08 10 12 14 16 18 20 22 24
Western Europe 7| 71 7 9SS |isishaisfirjnn| oo
Eastern Europe 7l 7 zv o1 [is|is(11) 9 9| 7
South & Central America NI 1T asnspziziisyisin (n
Near East ZI 717 e[ 155t | @
North Africa 71 71 2 M {ISIS117117115(11 | 9| @
South & Central Africa ol 9o @ MM W51 17 W71 7|1\ 5(11 | 9| 7
Australia & New Zealand IRERAEERER 2 A AR VARVARVARVARE]

prese— = 1 e rm—— TIME (CST)

Between Central USA and: 00 02 04 06 08 10 12 14 1& 18 20 22 24
Western Europe Zl 7z 9ol ashisjishisim | e 7
Eastern Europe 777NNV is(15(1 ) 9| 9|77
South & Central America e (1 iS55 17z 1Z15[15(11 (11
North Africa ZI 1M1 pis|is is|as{1ifa| 9| 7
South & Central Africa 7] Q1111|1515 [ 15]15(15(11 |11} @
Far East @ 7| Q1111 (1S5 115(15(11 |
Avustralia & New Zealand 11111 @ @ Q|15 * (17|11 7117|1715

Between Western USA and: 00 02 04 06 08 10 12 14 16 18 20 22 24
Western Europe 7201 7 7)) el as(aspsfn| 9| 7|7
Eastern Europe 7207 71 2| as(nfyof 9977
South & Central America @ Q@ QIS5 1515 1517117115111 |11
Africa 7l 7] el (iS55 f1s5( 1) 9| 7| 7
Far East I Q1 Q| 1111 15|11 7(17[15[15 |11
South Asia oL Q9 7| (1 IS |11 [Is15(15 |1
Avustralia & New Zealand 1111 9 915172172121 (17 (15

To determine the frequencies and times for best short-wave reception in the United States, select
the table for the area you are located in, read down the left-hand column to the region you want

to hear, then follow the line to the right until you are under the fi
mate local time. The boxed numbers will tell you the frequency

?

ures indicating your approxi-
and (in megacycles) to listen

to during any 2-hour interval. Asterisk (*) indicates that signals 1will prebably not be heard.
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THE SUCKER

A CGarl and Jerry Adventure in Electronics

A few minutes after midnight
there was a splash of intense
white light, followed a second
or so later by an explosion . . .

By
JOHN T. FRYE
WIEGY
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ARL, Jerry, and Benny Winthrop, a
fellow H-3 resident, were standing in
the parking lot across from the residence
hall of Parvoo University staring down
at the bright May morning sunlight
flooding the empty trunk of Benny's late-
model luxury sedan.

“I simply can’t psych it out,” Benny
said, shaking his head. “This is the third
time in a month thieves have cleaned
out my trunk. First it was the spare
tire; then it was a pair of shoe skates
and some ice-fishing tackle; and now my
portable typewriter and a suitcase full
of clothes. It was late when I pulled in
from home last night; so I decided to
leave the stuff in the trunk until this
morning. You can see what I found.
They only left my new spare tire . ..
What really bugs me is how they get in.
There has never been any sign of prying
or tampering with the trunk lock.”

“What did the police say when you re-
ported the other two jobs?" Jerry asked.

“They said the thieves probably had
a key to fit my trunk. They explained
that there are only so many basic lock
patterns and there are millions of cars;
so it's not unusual for one car key to fit
several locks on other cars. Being an
engineer, I didn't accept this as a fact
without proof. I rounded up all the guys
with car keys in the hall, and we formed
a long line and tried our keys in every
door and trunk lock on the lot. It was
astonishing how many locks we could
open”

“Then why don’t you think the thieves
used their key again?”

“First, because I had the lock changed
while I was home. On top of that, I
waxed the car; and when I started to
insert my key in the trunk lock this
morning, I noticed the key slot was still
covered with paste wax. That trunk was
not opened with a key last night, and—"

He broke off and gave an instinctive
leap to one side as a young boy whizzed
silently up behind him on a bicycle and
came to a sliding, tire-screeching halt.

“Darn you, Butch!” Benny said an-
grily. “Someday you'll pull that stunt
once too often, and I'll clobber you good.”

Butch, a sixteen-year-old boy who
liked to hang around the university cam-
pus, grinned up at Benny. ‘“Temper,
temper!” he said tauntingly.

“Hey, Butch,” Carl injected quickly
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to cool things off, “how come you're not
home playing with that new tape record-
er you were telling us your uncle gave
you for Christmas?”’

The boy’s face clouded over. “Aw,
Mom took it away six weeks ago. She
would never believe Dad and me when
we told her she snored; so one night
when she was sawing away in front of
the TV, I made a recording and played
it back for her when she woke up. She
got mad and said I couldn’t have the
recorder until I learned ‘to use it sen-
sibly.” She makes me sick.”

“And you make me sick,” Benny said,
still angry because he had shown fear
at the screech of the bicycle tire. ‘Sup-
pose you get on your bicycle and pedal
off just as fast as your fat little legs
will carry you. I think your mother did
the right thing.”

“You would!” Butch said witheringly,
but he leaped on his bicycle and pumped
off down the street.

“You shouldn’t lean on the kid that
way, Benny,” Carl said gently.

“T know it, and I'm ashamed of my-
self,” Benny admitted; “but this thing
has me all upset.”

Jerry had been examining the trunk
lock mechanism. “Benny,” he said,
“what’s this doodad on the trunk lock
catch that has a little hose going to it ?”

“That's a vacuum cylinder that pulls
the catch aside and lets the trunk lid
pop up when a knob inside the glove
compartment is pulled out,” Benny ex-
plained.

“Maybe the thieves got into the trunk
that way!” Carl blurted out.

“I don't think so,” Benny answered
with a shake of his head. “To do that,
if the car had been sitting a little while,
they would have to have keys for the
car door, the glove compartment door,
and the ignition switch. A storage tank
on the car’s vacuum system allows the
trunk lid to be operated for a short time
after the motor is shut off, but the vac-
uum soon leaks away. After that, the
motor has to be started to open the
trunk from inside the car.”

“Have you tried using that glove com-
partment release lately ?” Jerry asked.

“No, I practically never use the thing.
Why ?”

Jerry slammed the trunk lid shut and
got into the car. *‘Let’s drive away from
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here,” he suggested. “I hate to think S0,
but the thief could be someone in our
residence hall who is watching us right
now. I have an idea I'd like to check
out with a little more privacy. Drive
over to Marty's filling station.”

WHEN THEY ARRIVED at the sta-
tion, Benny tried opening the trunk
lid with the knob in the glove compart-
ment. The only thing that happened
when the knob was pulled out was that
the motor speeded up a bit, indicating
that more air was being added to the
intake mixture.

“I thought so,” Jerry said. “Let’s put
the car on the hoist.”

With the car on the lift, Jerry quickly
found what he was seeking: a small
rubber hose running along inside the
car frame had been cut squarely in two.
“That’s how they did it,” he said. “This
is the hose that runs from the valve in
the glove compartment back to the vac-
uum cylinder in the trunk. The thieves
simply cut the hose and applied suction
to the part running back to the trunk.
That released the catch.”

Carl applied his lips to the end of the
tube and sucked on it until his eyes
bulged, but he could not make the trunk
lid pop up.

“It takes a little more suck than that,”
Marty, the station owner, who had been
watching with interest, observed with a
chuckle. The three boys got into the car
and drove slowly back toward the resi-
dence hall while they talked over the
matter,

“If T thought the joker would come
back and suck on that tube with his
mouth, I'd like to pull the end off inside
the trunk and stick it into a bottle of
castor oil—or something worse,” Benny
said harshly.

“That wouldn't do any good. We want
to catch the thief if we can,” Jerry re-
plied. “Carl, do you still have any of
those loud firecrackers your cousin
bought for you on his way back from
Florida ?’

“Yes.”

“Fine. Get two or three of them while
I pick up some other things. Then let's
drive down along the river and see if we
can't fix up a little surprise for Benny'’s
buddies.”

The boys drove to a secluded spot
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along the river and pulled the car over
a depression alongside the road that per-
mitted them to squirm underneath it
easily. First, Jerry pulled the rubber
hose loose from the vacuum cylinder in
the car trunk and slipped it over the
end of an old fountain pen barrel. The
top had been cut off the barrel, and the
rubber piston that worked back and forth
inside was attached to the actuating
leaf of a Microswitch. When suction was
applied to the other end of the hose, the
piston moved down the barrel and closed
the Microswitch,

“So far so good,” Jerry said as he re-
moved a large photo flash bulb, some
tape, and several lengths of wire from
his pockets and laid them alongside the
firecrackers on the floor of the trunk.
Very carefully he wound several turns of
fine resistance wire around the fuse of
one of the firecrackers and placed the
explosive on the grass. Long leads from
the resistance wire were touched across
the car's battery. Almost instantly the
resistance wire became white hot and
set the fuse to sputtering before the re-
sistance wire burned in two. The fire-
cracker went off with a terrific bang.

“That works fine, too,” Jerry said with
a grin of satisfaction as he started pre-
paring another firecracker in a similar
fashion. “Carl, suppose you fasten this
firecracker up under the car toward the
front where it can do no damage. Benny,
You mount this flash bulb under the car
very close to where the hose has been
cut. I'll do the wiring so that the battery
voltage will be applied to both the flash
bulb and the resistance wire whenever
suction on the end of the hose closes the
Microswitch.”

These arrangements were soon com-
pleted, but the boys made sure every-
thing was taped securely in place and
that no short circuits could occur.

“That’s all there is to it,” Jerry said,
as he crawled out from beneath the car
and brushed the leaves and grass from
his clothing. ‘““All you have to do, Benny,
is park your car as close as you can to
the residence hall. Then, when you hear
that firecracker explode, heel-and-toe it
down to the car as quickly as you can
and grab anyone you see acting funny.”

CARL AND JERRY had exams on tap
the next day, and they had already
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used up several hours of study time.
That meant they had to burn the mid-
night oil that night. In fact, it was ac-
tually a few minutes past midnight when
their peaceful studying was abruptly in-
terrupted by a splash of intense white
light against the windows of their room,
followed a second or so later by an
explosion.

“The firecracker!” Carl exclaimed,
dropping his slide rule and dashing for
the stairs. The whine of a police siren
greeted the ears of the boys as they
rushed out the door of the residence hall
and sprinted across the street toward

craftily, turning his head to one side.
“Your buddies here say you were!” a
deep voice boomed out of the darkness.
Two burly campus policemen came up
holding a couple of cringing seventeen or
eighteen year old boys by their collars.
Benny, barefooted and in his pyjamas,
also came limping up at the same
time, and cried out in pain when he
stubbed his toe against something lying
beside his car. He stooped down and
picked up a small tank of the sort used
for propane gas soldering torches.
“Here's where the extra needed suc-
tion came from,” Jerry said as he took

the parking lot. An old jalopy careened
out of the parking lot on two wheels and
took off down the street with a campus
police cruiser in hot pursuit.

Carl and Jerry had almost reached
Benny's car when a staggering, stum-
bling figure lunged into them. “Lemme
go! Lemme go!" the slight figure
screamed as he struck blindly at them
with his clenched fists.

“Hey, it's Butch!” Carl exclaimed, as
he pinioned the boy’s arms down against
his sides.

“Who is it?” Butch asked, peering
myopically up into Carl's face. “I can’t
see. I'm blind.”

“You won't be when the effect of that
flash bulb going off right in your face
wears away,; but it would almost serve
you right if you were,” Carl said grimly.
“Why were you robbing Benny ?”

“Who says I was?’ Butch asked
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the tank from Benny and turned a valve
on the top. Air could be heard hissing
into the tank.

“Why did you do it, Butch?” Carl
asked gently.

“Because I was sick and tired of being
pushed around, told I could do this and
couldn't do that,” Butch sobbed inco-
herently. *“She had no business taking
away that tape recorder. It was mine.
She didn't give it to me.

“I learned how that trunk lock worked
hanging around a garage, and I figured
out a way to open it. I used the vacuum
pump at the physics lab at school to
pump the air out of that discarded tank.
When I told Hank and Joe there I could
open a trunk without a key, they bet me
I couldn’t. I showed them on Benny's
car, and then they took his spare tire. I
didn't know they intended doing that,
but I didn’t much care because Benny is
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bossy like my mom and his old man gives
him anything he wants and lets him
keep it, too.

“We came back two other times and
got some more stuff. Tonight we were
going to get that new spare tire I saw in
the trunk this morning, but when I con-
nected the tank to the hose and opened
the valve, a terrible bright light flashed
in my eyes and someone shot at me with
a shotgun. I couldn't see, and my pals
over there ran off and left me,” he fin-
ished bitterly.

“Come on,” one of the policemen said,
taking Butch by the arm. “Let’s get you
three birds down to the station and call
your proud parents.”

AS the tail lights of the squad car dis-
appeared down the street, Carl, Jer-
ry, and Benny looked after it thought-
fully.

“I almost wish our trap hadn’t
worked,” Benny finally said hoarsely.

“No, it's better this way,” Jerry de-
cided. “If Butch had gotten away with
it, he would have figured he was too

smart to be caught and be well started
on a life of crime. The court may not
be too hard on him because of his youth
and good past record, but he certainly
will have to walk the straight and nar-
row from here on in.”

“I guess he did it because he was mad
at his mother for taking away his tape
recorder without good reason,” Benny
offered.

“That was his childish reasoning,”
Carl agreed. “No one escapes injustice
all the time, and he naturally resents it
when it happens; but if he ever hopes to
call himself a man, he doesn’'t try to
take his resentment out on all law and
order.”

“It took a good bit of thinking to figure
out how to open the trunk,” Benny com-
mented. *“It surely is a shame when a
kid has a bright mind like that and
uses it to get himself into trouble.”

“Yeah,” Jerry agreed as he idly
opened the valve on the little tank and
listened to the air rushing in. ‘“Poor
Butch not only used a sucker; he was a
sucker!”

L ————— S (L —

(Continued from page 73)

ments from one channel only, and a
phone call to the station will tell you the
channel. If this is the case, listen to
the other channel (where no signal
should be heard) and adjust L2 for a
minimum.

Your MPX adapter should
look like this after the wir-
ing has been completed—
assuming that you dupli-
cate the author's chassis.
The complexity of wiring is
vastly simplified by the use
of Vector mounting posts
and turrets. The coils are
scramble-wound and not as
difficult to make as might
be imagined. Be sure to
mount the coils and tur-
rets in the order outlined.

VI TURRET
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10. The final step is to lean back and
enjoy FM—in sterec.

Let's not kid one another—this is a
hard project. But every effort has been
made to provide aecurate details and
drawings. So, if you're an old hand
looking for a beautiful piece of equip-
ment to build, here you are! -3
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On the Citizens Band
(Continued from page 79)

club members provided communications be-
tween 14 check points and base headquar-
ters. Besides their assigned duties, mem-
bers were called upon for traffic control,
first aid, and the organizing and conducting
of search parties. The CCCBRC was com-
mended for “a job well done”!

The Little Egypt Citizens Band Radio
Club of Wayne, Ill.,, has told us about a
“radio-controlled” play produced by the
Beta Club of Wayne City High School. It
seems the play (“A Night of TV”) was co-
ordinated by the use of CB radio at three
points of control: lighting and sound, cur-
tain, and projector. CB’ers Verdaine and
Nancy Hooper, and club sponsor Larry El-
liott, used one base unit and two walkie-
talkies. The production employed taped
music, slides, and live performances without
interruption, much the same as a complete
TV production would do. The CB experi-
ment was acclaimed a success, as was the
play. Soooo, CB has started to go to the
theater.

Via the Oregon Grapevine, Inc., Portland,
Ore., publicity chairman LaVerne (18Q0295)
Hoffman reported on the recent March of
Dimes Telerama telecast over KATU-TV
in Portland. Guest stars for the 21-hour
event included Jayne Mansfield, Jim (Mr.
Magoo) Backus, Will (Sugarfoot) Hutch-
ins, and Bruce Yarnell of TV's “The Out-
laws!” During the drive, 14 CB members
of the Oregon Grapevine, and taxi units in
the city, participated in collecting over
$35,000 for the March of Dimes. Besides
this worthwhile cause, Verne informs us that
the Grapeviners are available for service
to any non-profit organization in the Port-
land area. They may be contacted through
P.O. Box 4261.

Now, how about that picture you were
going to send us this month, along with your
club decal, a sample membership card, and
a few words about your club’s operation?
You might very well find the information
printed on these pages in a future issue.
And don’t forget to place us on your club
newspaper’s monthly mailing list. Upcoming
CB Jamboree information should be for-
warded to this column well in advance in
order to get the Jamboree some exposure
before the event takes place.

So why not drop us a line now? Mail all
information to Matt P. Spinello, CB Editor,

| PopuLAR ELECTRONICS, One Park Avenue,

New York 16, N. Y.
Matt, 18W 4689

Always say you saw it in~POPULAR ELECTRONICS




complete coverage, as well, on:

BLACK-AND-WHITE POLAROID PHOTOGRAPHY the cameras
that make the miracle work, the fine points of technique, types of black-and-white
film that are available, equipment, accessories, and 101 uses for Polaroid photography.

PLUS: how you can get free newsletters from Polaroid Corporation

fm——— -— e ———————--

Ziff-Davis Publishing Co.

Dept. PLP
One Park Avenue NOwW °N SALE
New York 16, New York PE-53
You can pick up your copy of the complete hand-
book of Polaroid photography, POLARQID LAND
PHOTOGRAPHY, at your favorite newsstand or
photographic supply store. Or get your copy by
ADDRESS filllng in this coupon, and enclosing $1.00, the
- — — e cost of the publication, plus 15¢ to cover mailing
and handling charges (Canada and foreign coun-
CITY __ _____ZONE____ _STATE tries, $1.25 plus 25¢ postage).

NAME__
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The Tube Family Tree
(Continued from page 50)

to breakage than glass types. Special
shapes were designed for high-frequency
tubes to reduce electrode leads to mini-
mum length . . . such as the now-famous
Acorn tube. Still later, miniature 7-
and 9-pin glass types were developed.

Today, the miniature glass tube is the
most popular general type, although sev-
eral new types of construction have been
introduced in recent years.

Pentagrid Converter. As radio receiver
circuits became more and more complex,
multi-purpose tube designs became in-
creasingly popular. The use of these
permitted more compact receiver chassis
layouts without, at the same time, com-
promising circuit sophistication. Some
of these multi-purpose units were (and
are) simply the elements of two or more
tubes combined in a single envelope, but
some special types were developed, the
most popular of which is the pentagrid
converter.

The pentagrid converter has, as the
name implies, five grid structures. Its
primary applica-
tion is in superhet-
erodyne receivers,
where it is used as
a combination lo-
cal oscillator and

¥
\J

mixer.
/\ In operation, the
cathode, control

grid, and screen
grid are used as
the essential elements of a “triode” tube
with appropriate components to form an
oscillator. The incoming r.f. signal is
applied to the second control grid (grid
2), which is shielded by the two-element
screen grid. The cathode-to-plate elec-
tron stream is common to both control
grids, hence the locally generated signal
and incoming r.f. signal are combined in
the stream and electrically “mixed” by
the time the stream reaches the plate.
The Compactron. Developed primarily
for TV applications and representing the
present-day ‘“ultimate” in multi-purpose
tubes, the compactron is a squat, 12-pin
tube with a glass envelope similar to
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that employed with 7- and 9-pin minia-
tures (but broader) and may combine
the functions of as many as three or four
different tubes in a single unit.

Ceramic Tubes. An ultra-miniature

type designed for high-frequency appli-
ceramic tubes are made up

cations,

As the internal structure of vacuum tubes became
more complex, the necessity arose to provide pin
connections. Here are some examples of the chang-
ing styles from 1925 to 1963. Along the back row
(left to right); 4-pin and 5-pin tubes, circa 1925-
1935; and the octal, 1935-19—. In the front row: the
loctal (left), and the popular 9-pin miniature tube.

“sandwich-fashion’ with alternate metal
electrodes and ceramic spacer-insulators.
They are used primarily in VHF and
UHF receiver designs, in radar equip-
ment, and in similar applications, al-
though a few types have been designed
for TV receiver and FM set work.

The Nuvistor. Just as the compactron
represents the present-day ultimate in
multi-purpose tube construction, the
nuvistor is the latest version of the metal
envelope tube popular a few years ago.
Nuvistors are manufactured in the basic
generic types (triodes, tetrodes, etc.)
and are extremely small physically . . .
not appreciably larger, in fact, than the
typical transistor and actually smaller
than some power transistor types. They
are especially well suited to compact re-
ceiver design and are used extensively in
TV, FM, and VHF receivers.

Part 2 of this article will explore the
transmitting tube ‘“‘branch’” of the tube
“family tree,” as well as the develop-
ment of various types of phototubes and
cathode-ray tubes. 30
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SHORT-WAVE MONITOR CERTIFICATE APPLICATION

To become a Short-Wave Monitor registered with
POPULAR ELECTRONICS, just follow these simple
directions:

1 Fill out the form below. (You must be a short-
wave listener presently active in the hobby to be
eligible for a Short-Wave Certificate.)

2 Send us 10 cents in coin to cover the cost of the
certificate as well as the handling and registration

costs. If you live outside the United States and
cannot obtain U.S. coins, sand either 15 cents
in Canadian currency or twa International Reply
Coupons (IRC's).

3 Insert the application form, coins (or IRC's)
and a stamped, self-addressed envelope in another
envelope and mail it to:
Monitor Registration, POPULAR ELECTRONICS
One Park Avenue, New York 16, N. Y.

(Please Print) Haom
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Nome . I ) ® o8 6 8 8 0 08 0 e e 8 00 e e o 0 .. Preﬁl
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e s s 0000000000000 00000 v

Receivers

Moake Madel
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Type of Antenna Used
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l Date
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Our Friends—the Robots
(Continued from page 44)

dren: combination baby-sitters, tutors,
confidantes, and all-around good chums.
More recently the idea has been extended
to the robot as a handy helper around
the home. He would answer the phone
and take messages, help with the budget
and other problems, remind us of our
appointments, and so on.

Only the child’'s companion idea has
been implemented so far, and this on a
far more childish scale than proponents
of the notion had in mind. Toy manufac-
turers have come up with a variety of
walking, talking, command-obeying ro-
bots that are mighty popular at Christ-
mas time. Shaped in the best science
fiction movie tradition, with halting awk-
ward stride and impressively blinking
lights, these junior robots have one big
flaw in that they cannot defend them-
selves. The death rate is terrific.

Robot Animals. When we leave the
world of mechanical men for mechanical
animals, we find some very impressive
robots. Brain expert Dr. W. Grey Walter
of England’s Burden Neurological Insti-
tute has built a number of electrome-
chanical beasts physically resembling
turtles. Dr. Walter prefers names like
machina speculatriz, for their apparent
ability to speculate.

Although equipped with only two
“brain cells,” the first of these animal
robots was capable of several responses
to outside stimuli. Using its sight and
touch organs, it circled curiously about
a room, backing away from obstacles
and shunning uneven surfaces. Seeing
itself in the mirror, machina speculatrix
almost seemed to preen. When it got
hungry (because of waning storage bat-
teries), the robot turtle sought out its
den to feed on an electrical outlet!

Walter created a more intelligent
machina docilis that could learn, and
“CORA,” for Conditioned Reflex Ana-
logue. CORA, like Pavlov’s dog, learned
from hearing a whistle and from being
kicked. She also exhibited frustration
in the face of conflicting orders, a cred-
itable performance for a six-celled brain.

Fellow Britisher W. Ross Ashby built
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a homeostatic robot which demonstrated,
among other remarkable qualities, that
of “ultra-stability.” A conventional air-
craft robot pilot is connected to the con-
trols in such a way that displacement
of the plane from normal will bring
about a proper righting.force. If the
controls were hooked up backward, how-
ever, the robot would blindly fly the
plane to disaster. Not so the ultra-stable
robot, or homeostat. It will seek a stable
position no matter how it is wired, much
as man adapts to a radically changing
environment.

An interesting robot animal was built
by communications expert Claude Shan-
non. On a visit to England he blundered
his way through a famous hedge maze
in about 20 minutes and got to thinking
about such a problem in relation to tele-
phone switching circuits, his own prov-
ince. Shannon labored and brought forth
a mouse. This was a very special mouse,
however, and it could run a maze in re-
markable fashion. The maze consisted
of 25 squares with removable partitions
that made possible a million different
routes. Placed on any square, the robot
mouse could find his way to the cheese
in about two minutes of trial and error
bumping. On the second run it followed
an errorless direct route in the fantastic
time of 15 seconds! This is a feat far
superior to that performed by any real
mouse—or man!

Shannon’s mouse was named “The-
seus” for the ancient Greek who suc-
cessfully negotiated another maze in
another time. No robot, Theseus was
human enough to require a ball of
yarn to find his way through the laby-
rinth. But the idea of robots is as old or
older than Theseus. The Iliad describes
golden, three-wheeled mechanisms that
served as information carriers for the
God Haephaestus, and the Old Testament
tells of ‘““golems” who were early-day
robots run amuck.

It is often difficult to tell which came
first, fact or fiction, and real mechanical
men have almost as long a history as
the stories about them. Eli Whitney
and his plaintive cry of “Keep your cot-
ton-picking hands off my gin!” were
contemporary with the doomed Dr.
Frankenstein; and the year the play
R. U. R. introduced the word “robot” to
the world, the first automatic factory
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for turning out chassis for cars went
into operation in the United States.

The scratchings of the machines on
the wall were so obvious by 1946 that
an article in Fortune contained the dis-
quieting news that “the human machine-
tender is at best a makeshift.” Two
important developments were described
as part and parcel of the new kind of
factory. One was the electronic computer
for monitoring and controlling opera-
tions; the other was the robot ‘“hand-
arm” to implement these orders.

Age of the Robot. Robots, then, have
not burst full-blown upon the current
scene but have a long, seesawing history
in which science and fiction have tried
to outdo each other. We are, however,
entering the important phase of ‘ro-
botry”—a phase which has had to wait
for a number of factors to be right.
Among these are economic need, matur-
ing of concepts and technology, and pop-
ular acceptance. Where historically the
robot has been employed as mechanical
bogeyman and stuntman, we are now
seeing him gainfully employed.

Man’s inherent laziness caused him to
create the robot; his guilty conscience
makes him fear it. However, where once
we worried about machines going wild
with destructive results, and searched
our souls to justify this tampering in the
domain of the Almighty, most of the fear
today is more realistic. While few advo-
cate stoning the machines and killing
their builders, most recognize that this
phase of the industrial revolution is not
without its painful upsets.

Granted that we need automation and
its computers and robots, and that the
alternative is to ‘‘give us all pointed
sticks and have us go plant rice in the
paddies,” the technological unemploy-
ment being discussed is no union-inspired
bugaboo. Integration is the topic today,
and perhaps we should include the inte-
gration of the machine into society.

One ghost should be laid to rest, how-
ever: the fear that thinking robots will
make our own brains wither away. Years
ago many predicted such a fate for our
muscles when mechanical transportation
became widespread. These doomsayers
forgot the old-time cowboy who wouldn’t
walk across the street if his horse was
within a mile; they couldn’t know that
the first four-minute mile, seven-foot
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high jump, and fifteen-foot pole vault
would come long after man would sup-
posedly have atrophied into two hands
to grip a steering wheel and a right foot
to push the gas pedal. For the same
reasons, our brains are not going to
shrivel either. Electronic computers
have already freed scientists of much
drudgery so that they can spend more
time on true creativity. Thus, our brains
are actually more productive.

As the number of robots grows, and
they even learn to reproduce themselves,
the question is no longer whether or not
they are going to take over. It is simply
how we are going to get along with them
now that they are doing it. Assembly
line worker TransfeRobot 200 is a case
in point. As mentioned earlier, the
TransfeRobot’s annual ‘““dues” are being
used to finance intelligent studies of the
problem in a foundation set up by U. S.
Industries, Inc., and the International
Association of Machinists. Such studies,
we hope, will show that dictionary defi-
nitions to the contrary, the robot has a
heart after all. —Bo-

Hi-Fi Lab Check
(Continued from page 75)

to fall off more than expected, with a
rise in total harmonic distortion.

At 10 watts output, the hum level was
—70 db down. Crosstalk from phono to
tuner was nil and crosstalk between
channels was —54 db at 1000 cycles and
—48 db at 10,000 cycles.

IN CLOSING: The HK-208 is not a par-
ticularly easy amplifier to build, and the
average hobbyist should expect to spend
about 24 hours on its construction. A
reasonable familiarity with transistor-
ized circuits could reduce this figure by
a couple of hours.

The circuit design is such that the
HK-208 works best with 4-ohm speakers
and should be used with such speakers
if at all possible. Although slightly
lacking in the extreme highs, the HK-208
has low distortion and excellent power
handling capabilities at moderate volume

levels. 30~
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Transistor Topics
(Continued from page 82)

is set on the frequency of the L/C tuned
circuit. Accuracy of the measurement
obtained depends on (a) the signal gen-
erator’s calibration, (b) the skill of the
operator in obtaining a precise resonant
peak reading, and (c¢) the care taken to
avoid stray lead capacitances when con-
necting the tuned circuit.

‘‘Leaf” Transistors. A new process for
the production of planar silicon transis-
tors has been developed by the Semicon-
ductor Division of the Bendix Corpora-
tion (Holmdel, N.J.) which utilizes a
“leaf”-shaped configuration, as shown in
Fig. 4. Initially, the process is being ap-
plied to the production of two types of
medium-power transistors designed for

Fig. 4. This drawing, based on a
microphotograph, shows the “leaf’’
configuration of the new line of

Bendix planar transistors, with
base and emitter leads attached.

operation up to 200 mc. In the future, it
will be applied to higher power units
and to integrated microcircuitry.

According to Bendix, the development
of this new process represents a primary
step in their planned expansion into the
silicon device market. In the past, the
firm has concentrated on the production
of germanium-based units. Additional
future silicon devices, still in the devel-
opmental stage, include silicon-controlled
rectifiers, power rectifiers, and varactor
diodes.

102

Product News. Motorola Semiconductor
Products, Inc. (5005 East McDowell Rd.,
Phoenix 8, Arizona) has announced sev-
eral new products, including two types
of high-speed, high-current epitaxial
transistors and a line of molded diode
and rectifier assemblies. The new tran-
sistors, types 2N2381 and 2N2382, are
pnp germanium units claimed to be the
fastest devices of their type available.
The new molded diode line includes both
standard EIA and custom-built units.
Basically, the assemblies are multiple-
rectifier or zener diode circuits—such as
a series string, full-wave bridge, zener
clipper, etc.—encapsulated to form a
compact, unitized device ready for solder-
ing into a circuit.

A transistorized television camera has
been developed by General Electric
(Syracuse, N.Y.). Designed especially
for studio use, the new camera costs
about 509 less than a comparable image
orthicon camera due to the lower price
of the vidicon tube used. It has lower
power requirements than a conventional
camera, too, due to the use of the tran-
sistorized circuitry, and, according to the
manufacturer, has a reliability several
times greater than that of tube-operated
units. Performance-wise, the camera
meets or exceeds established EIA stand-
ards; it features a 700-line horizontal
resolution and 10-mc. bandwidth. Its ex-
pected application is in the coverage of
news, panel and quiz type shows.

Clevite Transistor’s Palo Alto Unit
(1801 Page Mill Rd., Palo Alto, Calif.)
is now producing a series of high-fre-
quency power transistors with collector
dissipation ratings up to 60 watts and
frequency-handling capabilities to 150
mc. The units are especially designed for
portable transmitters, mobile radio sys-
tems, and satellite communications. Full
technical data on this series, identified
as the “3TX” line, is available through
Clevite distributors or directly from
the manufacturer.

Two low-level, low-noise transistors
have been announced by Fairchild Semi-
conductor (545 Whisman Rd., Mountain
View, Calif.). Designated as types
2N2483 and 2N2484, they are double-
diffused silicon planar devices intended
for use in low-noise high-performance
circuits at frequencies from audio
through r.f. Both devices come in the
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standard TO-18 package. The 2N2483
has a typical noise figure of 2.0 db, while
the 2N2484 has a noise figure of only
1.8 db.

It seems we've reached the end of
another column, and it’s time to sign off
again. We had planned to include a list-
ing of semiconductor manufacturers for
reference purposes in this month’s col-
umn, but space requirements demand
that we put it off until next month. See
you then . . .

—Lou

Alphabet Quiz Answers
(Quiz on page 76)

A - 8 Class A amplifiers use a biasing level
which permits plate current to flow
continuously when an a.c. signal is
applied to the grid.

B - 3 The B battery is used to supply the
plate voltage for battery-operated
tubes.

C - 9 Operating temperatures for electronic
devices are often given in degrees
celsius (°C), formerly known as the
centigrade scale.

E - 7 The E layer of the ionosphere 50 - 90
miles up provides daytime over-the-
horizon short-wave radio reception.

L - 10 An L section choke input filter is used
in full-wave, high-current power sup-
plies such as those employing mercury
vapor rectifiers.

Q -1 The Q of a coil is a figure of merit
representing the ratio of its reactance
to resistance at a specific frequency.

$ -5 An S-meter is a relative signal
strength indicator on radio receivers,
calibrated in 'S’ units from O - 9, and
in db above S-9.

X - 2 X.ray radiation is produced in a Roent-
gen tube when a high-velocity electron
beam strikes a tungsten target.

Y - 6 The Y connection of transformer sec-
ondary windings provides three-phase
power in which the line-to-line voltage
equals 1.732 times the line-to-ground
voltage.

Z - 4 The Z-axis input of an oscilloscope
permits intensity modulation of the
electron beam by applying the signal
to the grid-cathode circuit.
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Across the Ham Bands
(Continued from page 85)

RV

#4”-diameter brass rod (a #10 brass
machine screw can be used). Keep the
three pieces in a straight line during this
operation.

Solder a contact to one side of the
“U”-shaped spring, and then solder the
other side of this spring to the side of
the 2% brass rod (machine screw) op-
posite the vibrating spring.

Mounting the Parts. Bend a 6'4” x 1”7
piece of %12 or #14 aluminum into a
2”7 x 1% “U” bracket with '4” mounting
feet, and mount it ag shown. Now, insert
a 2}2”-long 6-32 machine screw through
the center hole in the “U” bracket,
through the threaded hole in the %~
brass control shaft, and out through the
matching hole in the Bakelite base. This
screw acts as a pivot for the control
shaft. Turn it until the control shaft is
centered on it, and then anchor it in
place with a nut.

The 4”-square metal pillars that sup-
port the key’s various adjusting screws
and fixed contacts were salvaged from
an old surplus TU-5 tuning unit, cut to
a length of 1%”, and drilled and tapped
to accommodate the mounting and ad-
justment screws. Similar items can be
found in most spare parts boxes.

The four contacts (two for dots and
two for dashes) can be salvaged from
an old relay or cut from a small (for-
eign) silver coin. Solder the contacts

Bob White, WV2YYO, Midland Park, N.J.,
Mexico as his best DX although he has worked 20
other states. His tools? A Heathkit DX.-40 trans.
mitter and a well-aged Hallicrafters ‘‘Sky Buddy'’
receiver share time with a 40-meter dipole antenna.

rates New

Always say you saw it in—POPULAR ELECTRONICS




to the key where indicated (see photo),
aligning them carefully. Connect the
two fixed contacts on the pillars to one
input binding post, and the other post
to the key’'s center pivot screw to com-
plete the wiring.

Finally, screw the plastic control pad-
dle to the control shaft. For a speed
weight, place a *(” to " shaft reducer
on the vibrating shaft (the =10 brass
machine screw). For the centering
springs, which are positioned on 8-32
bolts as shown, you can use the coil
springs from old battery clips. The coil
springs should measure %” x %4”.

Adjustment. Set the back stop so that
it just touches the vibrating lever and
vary the other adjustment bolts until a
string of eight to ten dots is formed
when the control paddle is pushed to the
right, and dashes can be formed manual-
ly by pushing it to the left. If you wish,
try different centering springs to give
the key exactly the “feel” you like. Then
start practicing!

News and Views

Paul Parks, K@BNG, 1113 19th St., Sioux
City, Iowa, really shook up the net control
station the other night when he reported
into the local 6-meter net as “BICYCLE
MOBILE.” He was using a Heathkit Sixer
mounted on his bicycle, powered by a stor-
age battery and two heavy-duty B batteries,
and feeding a 54” automobile antenna. Paul
gets good reports from this installation and
also uses the Sixer as a base station. ...
Bill Pellerin, WNS5EBB, 642 Ockley Drive,
Shreveport, La., has worked 24 states, Can-
ada, and Cuba with his Heathkit DX-20
transmitter, National NC-125 receiver, and
long-wire antenna. Twenty-one of the states
and the Canadian QSL'ed. . . . Charlie Woo-
ten, 1123 Grace Ave., Panama City, Fla.. for-
got to give us his call letters; nevertheless,
he has been keeping all the Novice bands
hot. On 80, 40. and 15 meters. he uses a
Heathkit DX-35 transmitter to feed 80- and
40-meter dipoles and a Hy-Gain 3-element,
15-meter beam; on 2 meters, his Heathkit
Twoer feeds a home-brew, 3-element beam.
QSL cards from 33 states of the 41 he has
worked, and from Hawaii, the Congo, and
a couple of South American countries deco-
rate his shack walls.

Donald E. Simonsen, DJ@IR, Parkstr. 47, bei
Bressler, Kassel, 35, West Germany, an
American student in Germany, would like
to give some Novices their first DX con-
tacts. He hears many of them—some with
very low power—and feels that they would
work more DX if they had better receivers
or listened more carefully. Don operates
on 80, 40, and 15 meters using a Johnson
Viking Valiant transmitter and a Hammar-
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lund HQ-140X; his antennas are dipoles
hanging vertically out of his apartment
window. Don promises to answer all letters
from hams. . .. Ruth Villasana, WB6BNP, 421
Myrtle St., Glendale 3, Calif.,, just knocked
the “N” out of her call letters. She operates
a Heathkit Pawnee transceiver at 18 watts
input; a twin-5 rotary beam, 40’ high, gives
Ruth a powerhouse signal in the Los An-
geles area. . . . As he waits for his General
Class license to arrive, Bob Galombiewski,
WN9DDN/WA9DDW, 7870 Cresett Drive, Elm-
wood Park 35, Ill., has quite a record. Work-
ing all Novice bands and six meters, he has
amassed 1536 contacts and over 500 QSL
cards from 43 states—40 confirmed. Bob's
antenna farm grows 40- and 15-meter di-
poles, a 6-meter “halo,” and a 2-meter beam;
a Hallicrafters SX-140 transmitter does the
electron agitating on 80, 40, 15, and 6 me-
ters. A Heathkit AR-3 does the receiving
on these bands (with a converter on 6),
and a Heathkit Twoer handles two meters.

If you are in the vicinity of Greenville,
S.C., look in on the Blue Ridge Radio So-
ciety’'s annual Hamfest to be held May 5
at Paris Mountain State Park. For further
info or to order tickets, write to L. H.
Gregory, W4VWW, Secretary, 111 Coleman
Ct., Greenville, S.C. . . . Stephen Borg,
KN1YFO, 57 Hartford Terrace, Springfield
8, Mass., works 40 and 15 meters with a
Heathkit DX-60 transmitter, a 15-meter
‘“‘demi-quad” antenna, and a 40-meter di-
pole antenna, plus a Hammarlund HQ-110
receiver. Steve prefers 15 meters, where he
has worked four different countries; he also
has 23 states confirmed. . . . Edgar Lambert,
WN4LVB, 1604 Harrington Rd., Elizabeth
City, N. C., has worked four states in his
first two weeks on the air. His present tools
are a Knight T-60 transmitter and R-55 re-
ceiver abetted by an 80-meter dipole and a
33’ end-fed wire. Ed also has his eyes on
some 2-meter gear.

Mike Le Fan, WN5EQQ, 1802 South 13 St.,
Temple, Texas, has been on the air for two
months and has made about 50 contacts in
12 states-—nine confirmed. Mike uses a Hal-
licrafters HT-40 transmitter, an S-38E re-
ceiver, and a 40-meter dipole. Mike is also
working hard on his code so that he can
qualify for his Conditional Class license and
join some of the different amateur message-
handling (traffic) nets. Not much different
than the story of most Novices, is it? Well,
possibly. You see, Mike contracted polio
in 1954, and about the only part of his body
he can move is his left leg and foot. Con-
sequently, Mike sends code, tunes his re-
ceiver, operates the typewriter, and does
everything else with his left foot. Mike is
proud to be a ham, and we are doubly proud
that he is one of us!

As always, we remind you that Across
the Ham Bands is your column; and your
“News and Views,” photos, and suggestions
are always welcome. How about writing
now in time for the next column? The ad-
dress is: Herb S. Brier, WIEGQ, Amateur
Radio Editor, PopuLAr ELECTRONICS, P.O.
Box 678, Gary 3, Indiana. 73,

Herb, WIEGQ
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Short-Wave Report
(Continued from page 88)

The following is a résumé of current re-
ports. At time of compilation all reports are
as accurate as possible, but stations may
change frequency and/or schedule with little
or no advance notice. All times shown are
Eastern Standard and the 24-hour system is
used. Reports should be sent to P.O. Box 254,
Haddonfield, N.J., in time to reach your Short-
Wave Editor by the eighth of each month; be
sure to include your WPE Monitor Registra-
tion and the make and model number of your
receiver. We regret that we are unable to use
all of the reports received each month, due
to space limitations, but we are grateful to
everyone who contributes to this column.

Aden—Aden Broadcasting Service was not-
ed one day on 5058 kc. with Arabic chanting
from 1555. Arabic news was given at 1600-
1615, then more chanting. This is reported
by some as being on 5050 kc.

Afghanistan—A British reporter writes that
Kabul is audible on 4775 kc. in Eng. at 0900~
0930.

Albania—R. Tirana has been noted on 6088
kc.—this may be a new frequency—from
1635 with an Eng. newscast.

Angola—CRTBYV, R. Clube de Moxico, Luso,
is noted on 5137 kc. from 1650 with instru-
mental music and Portuguese language. A
newscast is scheduled for this time period.
This station is seasonal and is usually heard
best during January.

Auckland Island— E. Australia reports that
scientific parties on this island send daily
reports on 4600 and/or 3246 kc. with xmsns
starting at 0300 and 2200. S/off time is ir-
regular. Has anyone picked up this station?

Australia—Melbourne has a new service in
Eng. to East and Central Africa at 1200-
1400 on 11,955 and 9590 kc. News is given at
1230 and 1330. A mailbag at 1210 and a DX

“That dame is some kind of a nut!
She said | should take my QRM and put a
lot of DX between here and my next QSO!"’
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Interested in Amateur / Shortwave Radio?
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program at 1345 are broadcast on Sundays
only.

The 15,220-kc. outlet to N.A. is usually good
until around 2030 in parallel to 17,840 kec.

Ceylon—The Commercial Service from Co-
lombo is now heard on an announced fre-
quency of 9557 ke. from 0730 to 1115/fade,
with a news relay from London at 0730,
news at 0800, commentary (at times) at
0900; other programs consist mostly of mu-
sic and commercials. An outlet on 15,270
ke. was also announced, but it is inaudible.
This program is aired daily to Asia in Eng.,
and there is an amateur hour on Sundays
at 0800-0900.

Colombia — According to the attractive
schedule of R. Sutatenzu. the station oper-
ates its First Course of School over both
5075 and 3250 kc. at 0545-0730 and 1445-
2210 weekdays, the Second Course on both
5095 and 6075 ke. at 0545-0900 and 1345-2210
weekdays. The schedule for Sundays is
1100-2100 on all channels. (Your Short-Wave
Editor is monitoring 5075 kc. while prepar-
ing this column.)

West Congo—R. Congo, Brazzaville, is not-
ed on a new frequency of 3264 kc., dual to
4843 kc., from 2345 with native music and
in French.

Czechoslovakia—Prague operates in Eng.
to N.A. at 2000-2055 and 2330-0025 on 5930,
7345, 9550, 9795, and 11,990 kc., and to New
Zealand, Australia, Japan, and the Far East
(a repeat of the N.A. program) at 0300-0355
on 11,725, 15,245, 15,285, and 21,450 kec.

Dominican Republic—HI2S, 4783 kc., Santo
Domingo, is .uned at 1610 with Spanish
vocals and anmts. HI2JP, R. Commercial.
4884.5 kc., Santo Domingo, fades in some-
days around 1530 with all Spanish language
and an easy ID; it is separable from Kenya
on 4885 kc.

Ecuador—HCQRI1, RE. Quito. Quito, has
moved from 5125 to 4925 ke. and is, at times,
relayed by R. Nacional on 4940 kec. Noted
in Spanish from 2200 with L.A. pop tunes
and requests for reports, it was heard until
0010. The 4940-kc. outlet is HCXZ and was
heard at 2249-2310 in Spanish with L.A.
music.

Egypt- -Cairo has been tuned on 11,830 kc.
at 1715 with a talk in Eng. ending at 1721,
then pop music. At 1726 there was an ID
for Radio Cairo. headline news, and the
dual channel was given as 9475 kec. At 1730.
the broadcast went into Arabic.

Ethiopia— An airmail verification letter
from R. Addis Ababa listed the External
Service to W. Africa on 11,955 kc., and to
Europe on 15300 kc., at 1510-1550, both in
Eng. and French. However, their ID at 1510
gives the frequency as 25.5 meters or 11,765
ke, and this is where they are actually
heard.

france—The daily Eng. xmsn to the Far
East at 0800-0845 (French follows to 0945)
on 21,620, 17,775, and 15.245 kc. is heard with
fair to good signals. the best being on 17,775
kc. Reports are welcomed and they reply
by airmail. Reports should go to: Radio-
diffusion-Television Francuaise. Far Eastern
Service, 118 Champs-Elysees, Paris 8, France.

French Somaliland—Djibouti, 4780 kec., has

Always say yau saw it in—POPULAR ELECTRONICS



been heard from 1448 with Arabic chanting
and anmts. During Ramadan season, this
one may run to past 1600. There is gen-
erally heavy c¢.w./QRM on this channel.

West Germany—The daily German program
from Cologne to Latin America at 2045-2345
is now on 9605 kc., replacing 9735 kec., and
this is dual to 6145 ke.

Guinea Republic—Conakry is heard at 1307-
1314 with native music, at 1315 with ID and
native language talk on 11.970A kec.; from
0130 to 0300 s/off in French on 6155A kc.;
and from 1700 to 1900 with music and French
language on 3390A kc¢. There is a newscast
at 1815. The ID is La Voix de lu Revolucion.
All reports indicate excellent reception.

Haiti—VEH, Cap Haitien, is on a new
frequency of 11,835 kc. at 1200-1400 in Eng.,
at 1600-1800 in Spanish, at 1800-2000 in
French. VOA news is given to 2015. At
2030, there is an ID, followed by a religious
program. This is dual to 9770. 6120, 2450,
and 1035 kc. The 2450-kc. channel is also
new and is received well in between ship-
to-shore contacts. The medium-wave outlet
on 1035 kec. has been noted by your Short-
Wave Editor with an even stronger signal
than on 2450 kc.

4VGS, Gonaives, 5021 ke., is still good at
0810 with pop tunes and French language.
4V0O, Les Cayes, has moved from 6090 kec.
to 6099 kc. and is noted at 2150 with final
ID in French. This is dual to 2410 kc., both
being heard well.

Italy—Rome has moved from 6010 to 5960
ke., dual to 9575 ke., for the evening xmsns
to N.A. in Eng. at 1930-1950 and 2205-2225.
The new frequency is good throughout its
scheduled 1730-2225 operating time.

lvory Coast—R. Cote d’lvoire, Abidjan, is
excellent in Eng. at 1345-1415, daily except
Sunday, with news and music. A verifica-
tion from the station lists the schedule as
follows: Monday to Friday at 0230-0400, 0815-
0930, and 1345-2000, Saturdays at 0230-0400
and 0815-2000, and Sundays at 0315-2000, on
11,820, 7215, and 4940 kec. All xmsns are in
French except the Eng. period noted above.

Mali—Radiodiffusion Nationale du Mali,
Bamako, is noted on 4835 kc. around 2000
with music and native language. It is also
reported in Europe at 1600-1700 in French,
with Eng. news at 1610-1615.

Mozambique—Lourenco Marques is heard
in Portuguese with pop tunes from 1323 to
1400 s/off on 15270 ke., and at 2355-0046 on
11,762 ke. with music and a few Eng. ID's.

Netherlands—Here is the latest Eng. sched-
ule from Hilversum: 0200-0250 to Australia,
New Zealand, and Pacitic areas on 11,730,
9715, and 9630 kc.; 0900-0950 to S. Asia on
17,810 and 15,445 kec.; 1430-1520 to Africa and

LU R I TR e
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Anson Boice (WPEIBD), New Britain, Conn.
Jack Dull (W PEIEGG), Dorchester Mass,
Ted Leaf (W PEIbIA), Enfield, Con

Paul Brenner (WPEIEMD), Chestnut Hill. Mass,
James Neff (WPEZRS Sprmxv:lle. N.Y.
{:ohn Arthur (WPE2C D), Endwell, N.Y.

rank Le Veness (W PE2GES), Queens Village. N.Y.
Vincent Argenzio (WPE2GME), Rutherford N.J.
George Fank (IWPE2GQD), N. Valley Stream. N.Y.
Ken Culbert (W PE2G z\g Cold Spring. N.Y.
George Derringer (WPE2GYVZ), Newburgh, N. Y.
Harley Rutstein (WPE2HKR), Englewood, N.J.
Warren Raisch (WPE2HVP), f\ Berxen. N.J.
Robert \Wechsler (W PE2IGE), Brool l)n N.Y.
Gregory Toth (WPE2JBC), Carteret, N.J.
William Dickerman (¥’ PEJBEB) Williamsport. Pa.
Jan Dyroff (Il’I’EJDSU Norristown, Pa.
Bill Wilson (W PE3DL ) Folcroft, Pa.
Frank Sippel (ll PFJEG!), Sharon 'Hill, Pa.
George Cox (WPE3NF), New Castle, Del.
Grady Ferguson (' PE4BC) Charlmte N.C.
Chuck Edwards (WPE4BNK), Fort Lauderdale. Fla.
{ohn Brunst (W’ PE4BQ) Neptune Beach, Fla.

lark Harris (WPE4DAO), Jacksonville, Fla.
Dick Lipscoml (WPE4FCS) Norfolk, Va,
David Reed (I} PE4FCJ Raceland, Ky
Jerry Conrad (1 PE4FI 6 Falmouth )
{fﬁ Jones (WPE4FOK ), Denbigh,

enneth Alyta, Jr. (W’ PE4FXB) Charlotte N. C.
Jimmy Hylton (WPE4GEP, { Marietta, Ga.
William Bing (WPE54G), New Orleans, La.

SHORT-WAVE CONTRIBUTORS

Jack Keene (I'PESBMP), Houston, Texas
Gary Hembree (W' PE7BGO), Salt Lake City, Utah
Tim Shaw (IWPESBUI ), Bay Village, Ohio
Wayne Benkinney (W PESEE]), Flint, Mich.
ohn Miller (WPESFOC), Parkersburg, W. Va
teven Clarke (I PESFU\) Cincinnati, Ohio
Tibor Gasparik (I"PESLS), Cle\eland Ohio
Mike Kander (W PESAMS), Dayton, Ohio
Jim Evans, Jr. (WFPE9DJ)M), Highland, Ind.

. P. Arendt (WPEPDYN), Aurora, 1ll,

odd Nicholson (WPE9DZH ), Marion, Ind.
Ph“(if Cutler (W PEVEFL), Barrington, Ill.
Randy Riskin (WPE9FFF), Des Plaines, 1ll.
Ken Bell (II’PE9FOE). Indianapolis. Ind.

ohn Beaver, Sr. (WPEQAE), Pueblo, Colo.

on Hocking (II'PEQCPE), Hastings, Nebr.
ames Randles (WPEQCI'K), Cunningham. Kansas
Stuart Grade (W PEQDDO), Sioux City. lowa
Bob Yu Asense (DU9PE1A), Montezuma Heights, P.I.
George Henley (G2PE3Y), Watford, England
Jack Perolo (PY2PEIC), Sao Paulo. Brazil
Claes Lindblad (S\I7PEHB) l\arlskrona Sweden
Bob Wood (VE3PEISM ). Tilbury, Ont

Bernard Brown. Derby. England

Richard Canniff, Newark, N.J.

Michael Collins. Stratford, Conn.

Bobby Danilovich, River Rouge. Mich.

Reginald Garner, Washington. D.C.

oe Piechuta, Meriden. Conn.

homas Sliva, Yonkers, N.Y.

PJA6. Aruba, Netherlands Antilles

Europe on 11,950 kc. (except Tuesdays and
Fridays) and 9715 kc.,, and to Europe on
6020 kc.; 1630-1720 to Europe and N.A. on
9715 and 6085 kc. and to Europe on 6020 ke.;
and 2030-2120 to N.A. on 6035 and 5985 kc.
The “Happy Station Program” on Sundays
at 1100-1230 to Africa, Middle East, and
Europe is now on 9630 kc., replacing 11,710
ke.

Netherlands Antilles — PJA6, R. Victoria,
Aruba, 905 kc., is planning a DX program
on the first of each month at 2330-0030. Re-
ception reports are eagerly requested.

New Caledonia—According to a newly
printed QSL card, R. Noumea operates on
3355 and 7170 kc. with 4 kw. for each fre-
quency.

Peru—OAZ4A, R. Tarma, Tarma, has moved
from 6046 kc. to 4889 kc., and is noted with a
request program around 2215. An ID is given
at 2237; s/off is at 2239 after a brief march.

OCX4M, R. Pasco, Cerro de Pasco, 6129
ke., is still unverified. Heard from 0012 dur-
ing a Spanish request program, it may run
to as late as 0330 on Sundays.

Poland—The Polish Scoutradio Rozglosnia
Harcerska, is noted well in Sweden from
10 minutes past the hour to 15 minutes be-
fore the hour at 0810-1345 on 6850 and 7315
ke. They verify with a personal letter, writ-
ten in English. An IRC should be included
with your report.

Portugal—Lisbon was heard on 11,875 kc.
at 1320 with a single-sideband xmsn, in Por-
tuguese.

Rumania—Bucharest has Eng. to Europe
at 1430-1500 on 6190, 7195, and 9510 kec., at
1600-1630 on 5990 and 7195 kc., and at 1730-
1800 on 5990 and 7195 kec., plus 155 ke. for
the long-wave service; to N.A. at 2030-2130
on 6190, 7195, 7225, 9510, 9590, and 15,380
kc.,, and at 2200-2230 and 2330-0000 on the
same channels plus 9570 kc.; to the Near
and Middle East at 1400-1430 on 6190, 7195,
and 9510 kec.; to Asia at 1000-1030 on 15,250

1o

ke.; and to Africa at 1000-1030 on 11,810
and 15,380 kec.

Spratly Island—According to ‘“Sweden Call-
ing DXers,” there is a new non-commercial
station on this South China Sea Island op-
erating on 3335 and 7215 ke. at 1700-0015 and
0500-1000. The island is English-owned and,
according to the operator, “There are 200
listeners. Who will be number 201?” The
power was not given. Presumably the sched-
ule is in English. Has anyone heard this
station?

Switzerland—The daily Eng. program from
Berne to the Middle East at 1145-1300 (Sun-
days to 1330) is now on 11,815 ke., replacing
11,865 ke., and is parallel to 9665 kc.

Tanganyika — Dar-es-Salaam has a new
service to Africa at 1400-1445 in Eng. and
local languages on 5050 kc.

Uganda—Kampala has been tuned on 3340
ke, at 1400-1415 with records and in Eng.,
on 4976 ke. from 2300 to 2359 s/off (listed as
dual to 5026, 7110 and 7195 kec., all with 7500
watts), and on 5026 kc. at 1550 with Eng.
news until 1600/close,

USSR—AlIma Ata, Kazakh, 6790 ke. (hsted
for 6795 ke.), is heard at 2030 with news in
{((azakh dual to 9380 kc.; not heard on 6770

C.

Vatican City—R. Vatican has begun an
evening xmsn to N.A. at 1950-2005 on 7250
and 9645 kec. in English. Reports are re-
quested and should be sent to Vatican Ra-
dio (English Department, USA), Vatican
City. This is a daily xmsn. News in Eng-
lish is also given at 1320-1330 on 11,740 kc.

Yemen—Sanaah, 5953 kc., is tuned with
s/on in Arabic at 2302; it goes into chant-
ing immediately. It is also noted after-
noons to past 1600 with Ramadan programs.
This station was formerly on 5985 kc.

Medium Waves— HJED, Cali, Colombia, 820
kc., is easily heard after WFAA, Dallas, and
WBAP, Fort Worth, sign off. Listen around

0300. -0~
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ELECTRONICS MARKET PLACE

RATE 60¢ per word. Minimum {0 words
POPULAR ELECTRONICS, | Park Ave.,

prepaid.
New York (5, N. Y.

FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—all
types—fast, guaranteed service. Send tuner with all parts
to: L.A. Tuner Exchange, 4611 West Jefferson Blvd., Los
Angeles 16, California.

GOVERNMENT Surplus Receivers, Transmitters, Snooper-
scopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Maiden 48, Mass.

DIAGRAMS for repairing Radios $1.25, Television $2.50.
Give make, model. Diagram Service, Box 672.PE, Hart-
ford 1, Conn.

WPE-CB-QSL cards—Brownie-W3CJI—3110A Lehigh, Al-
lentown, Pa. Catalogue with samples 25¢.

CB WPE QSL Cards, Samples Free. Radio Press, Box 24,
Pittstown, New Jersey.

“SPECIAL! WPE-SWL-CB-QSL cards, 3 colors, $2.50 per
100—Free Samples, Garth, Jutland, New Jersey.”

KITS, parts, tools. Free catalog. Accurate Electronics,
1111 Ave. Z, Brooklyn 35, N. Y.

SAVE dollars on radio, TV-tubes, parts at less than manu-
facturer's cost. 1009% guaranteed! No rebrands, pulls.
Re(juest Bargain Bulletin. United Radio, 1000-E, Newark,
N. J.

EMBOSSED Business Cards, 1,000 $4.00. Card Service,
Box 2131, Tulsa, Oklahoma.

TRANSISTORIZED Products Importers catalog, $1.00,
Intercontinental, CPO, 1717, Tokyo, Japan.

July issue closes May S5th.

Send order and remittance to Martin Lincoln,

TELEPHONE Voice Switch (LS-500). Actuates automati-
cally and unattended any tape or wire recorder. Pictorial
installation instructions included. $23.75. Post Paid US.
WJS Electronics, 1525 No. Hudson, Hollywood 28, Catif.

JUNK your distributor and voltage regulator. Improve
automobile mileage and performance. Construction de-
tails for transistorized distributor and voltage reguiator
$4.75. No moving parts. DB Enterprises, 8959 Wonder-
land Ave., Hollywood 46, Calif.

TV Camera. Build for less than $50. Construction details
$4.75. DB Enterprises, 8959 Wonderland Ave., Hollywood
46, Calif.

POLICE Radar Detector and legal jammer. Stop before
those radar speed traps. Easy to build for less than $10;
used with your car radio. Complete construction details
$3.75. C. Carrier Co., 6311 Yucca St., Hollywood 28, Calif.

COLOR TV. Convert your black and white TV to color.
Completely Electronic. No mechanical gadgets. Costs
about $35. Complete construction details $4.75. DB En-
terprises, 8959 Wonderland Ave., Hollywood 46, Calif.
RECORD TV Pro&rams at home. Easy to construct. Watch
your favorite TV Shows whenever you wish. Complete
construction details $4.75. DB Enterprises, 8959 Won-
derland Ave., Hollywood 46, Calif.

WEBSTER Electric-Inter-coms! Amateur, Marine Elec-
tronics! All Bargains! Calienco. 187 Miraloma, California.
INEXPENSIVE Business Cards, Rubber Stamps, Labels.
Prices, Samples—Postcard. Hubbard, Box 1281-BE,
Berkeley 1, Calif.

10 DISTANCE Crystal set plans—25¢; 20 different—50¢.
Includes Transistor experiments, catalog. Laboratories,
1131-L Valota, Redwood City, California.

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500-L
NW 7th Ave., Miami 50, Fla.

CANADIANS~GIANT Surplus Bargain Packed Catalogs.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens Radio.
Rush $1.00 (Refunded). ETCO, Dept. 2., 464 McGill,
Montreal, CANADA.

TV FUSES Do-lt-Yourself Kit with 350 reusable parts.
Wires for 2000 fuses. Fuse assembling on-the-spot mean
saving for servicemen. One Kit $7.95—Two $15.00—Three
$20.00. It costs as one service call. Last for one year.
Distributors Wanted. Medyn Co., P.0Q. Box 5228, Portland
16, Oregon.

SUPERSENSITIVE directional microphone picks up faint
sounds _at 300 feet. Detecis sound through ordinary
walls. Easily built for $7.00. No electronic_ Experience
necessary. Plans, $2.00. Dee Company, Box 7263-F,
Houston 8, Texas.

CONVERT any television to sensitive, big-screen oscillo-
scope. Only minor changes required. No electronic ex-
perience necessary. lllustrated plans, $2.00. Relco Indus-
tries, Box 10563, Houston 18, Texas.

ALARM equipment all types kits-& parts, Electronic mo-
tion & proximity detectors. Write MDA, Box 55, Nor-
mandy, St. Louis 21, Mo.

Hi-Power
ingle-

includes
Enterprises,

CITIZENSBAND Walkie-Talkie Kit
Transistors—Plans, $4.99. Imperial
wood, California.
CHANNEL 11 (13.5425MC) transmitting crystals. $1.59.
Imperial Enterprises, Inglewood, California.
EXPERIMENTERS, hobbyists, technicians . . . buy & sell
transistors, capacitors, transformers, etc, Big profit.
Free wholesale catalog. Send self-addressed stamped
envelope. D-E Devices, Box 214, Jericho, N.Y.
TRANS-NITION electronic ignition sparts kit.
round $25.00. Coil, Manual special $8.50. Manual
nderson Engineering, Wrentham, Massachusetts.
TRANSISTORIZED treasure finder kits, assembled mod-
els from _$19.95. Free catalog. Rellco, Box 10563, Hous-
ton 18, Texas.
14 Weather instrument plans $2.00. SACO, Box 25138B,
South Bend, Ind.
TAPEWRITERS. New M4 Dymo Instant Label Maker
$9.95. Extra Vinyl Tape 75¢ Roll. Shoson Industries,
Box 434A, Harper, Kansas.
EAVESDROP with a pack of cigarettes. Miniature tran-
sistorized FM radio transmitter. Complete diagrams and
instructions $2.00. C. Carrier Co., 5880 Hollywood Bivd.,
Hollywood 28, Calif. B
BE a spy. Correspondence course on wire tapping, bug-
ging. telescopic sound pickup, recording techniques,
microphotography, and invisible photography. Lessons
in surveillance, tailing, and use of equipment. Complete
;guréel%22.50. C. Carrier Co., 6311 Yucca St., Hollywood
, Calif.
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Negative
2.00.

INTERESTED in New Electronic Musical Instruments?
Send for free copy of “MoogMusic” to R. A. Moog Co.,
Dept. G, Box 263, Ithaca, New York.

CONVERT your car or truck generator to 110 V AC; up
to 1000 watts. Plans $100. Radio 185, Princeton,
Missouri.

GOVERNMENT Sells Surplus: Electronics; Oscilloscopes:
Transceivers; Test Eauipment; Radar: Sonar: Walkie-
Talkies; Boats; Jeeps; Aircrafts; Misc.—Send for “U.S.
Depot Directory & Procedures”—$1.00—Brody, Box
425(PE). Nanuet. New York.

INVESTIGATORS! Do your own sound work. Send $1.00
for brochure of latest electronic equipment. WJS
Etectronics, 1525 No. Hudson. Hollywood 28, Calif.

OUTSIDE Radio Antenna— Electrostatic Coupling Disk
placed under Telephone Utilizes Exterior Line For
Amazing Signal Strength $1.00. Leslie-Bilt, 3326 Jay
St., Hobart, Ind.

PRINTED Circuit Kit—Design your own circuits—$4.95
Other kits, refills and custom boards upon request.
Etched Products Co., 4305 S.W. 175, Beaverton, Oregon.

CONTROL speed of A-C motors max. to Zero RPM at
Full Torque Makes drill a screwdriver or tapper. Unit
2x3x5” $29.95 pp. Kit $19.95 Diag-Inst. $2.00 ACME
7850 Gloria, Van Nuys, Cal.

NEW Electronic components. Discount prices. Catalog
on request. JRB Surplus Sates Co., P.0. Box E, Pismo
Beach, California.
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TV Tuners rebuilt $9.95—Ninety day guarantee. Western
Tuner Rebuilder, 4130 El Cajon Blvd., San Diego 5,
California.

PRINTED Circuit Boards-Hams, Experimenters-Baby Hi-
Fi board, Push-pull 6AQ5's, $3.95—Free Catalog. P/M
Electronics, Box 6288, Seattle 88, Washington,
TUNNEL Diode FM transmitter, small sensitive ideal for
surveillance, eavesdropping. Plans, instructions $2.00—
?;1. Fudalla, Room 1902, 65 E. South Water, Chicago 1,
I

COMPLETE Alarm Kit for Five Room House, or any five
rooms. Price $65.00 per kit. Terms $25.00 down. Balance
$6.50 per month for 8 months. Sold only bE Low's Elec-
tric Alarm System, Box 118, Main Street, Epping, N. H.
TRANS-Flash Transistor lIgnition, Kits, Components,
Special 400/1 Coil $9.50, Manua! $2.00. Associated
Electronics Engineering Co., 11 South Fullerton Avenue,
Montclair, New Jersey.

CONFIDENTIAL Electronic Parts Flier—Lowest Prices
Anywhere 20¢ Coin Only—Knapp 3174A 8th Ave. SW,
Largo, Florida.

CB QSL Cards. New, cute designs. Three day service.
Low as $1.50 per 100. Free samples, R. Hellwig, Box
425, Lake Wales, Florida.

MILITARY Discount—Name Brands Free Recording Tape
and Stereo Handbook. Include Rank and Serial Number.
Electronics International Inc, Box 3066, Charlottesville,
Virginia.

FREE literature keeping you informed on the latest
work-saving, money-making test equipment. Learn how
Easy Budget Payment Plan lets you pay out of increased
earnings. Top engineered test instruments are priced
for tremendous value. Write today. Century Electronics,
352 Maple Ave,, Westbury, N.Y,

RADAR For Ship, Plane, Car. Costs Less Than $80. Con-
struction Plans $4.75. Seaway Electronics, 5880 Holly-
wood Bivd., Hollywood 28, Calif.

ANSAPHONE, automatic Telephone Answering Machine
delivers and takes messages. Build under 540. Plans
$4.75. Seaway Electronics, 5880 Hollywood Blvd.,
Holllywood 28, Calif.

WIRING Kits—Over 200 Feet of Different Colored Wire;
Including High Priced Teflon Insulated Wire and Silver
Plated Shielding. Only $1.95 Postpaid! W. S. Roberts,
Box 2297, Phila. 3, Penna.

TELEPHONE Extension In Your Car. Answer your home
telephone by radio from your car. Complete diagrams
and instructions $2.00. C. Carrier Co., 6311 Yucca St.,
Hollywood 28, Calif.

HAM EQUIPMENT

CBER’S, Hams: Compact AAA-1 Clipper-Filter kit triples
talk-power, fits any CB transceiver, improves selectivity;
$10.99. Double reception with SK.3 Preselector for
GW-10, GW-11, SK-4 Preselector fits GW-12 internally!
Kit, $8.99; wired, $11.99. SK-20 Preselector, tunabie
3.5-30 megacycles, kit $18.98. Noisejector, NJ-7, $4.49.
Prices Postpaid! (Free kit, antenna list.) Holstrom As.
sociates, P.O. Box 8640-E, Sacramento 22, California.

CB transmitters $6.00. Many other unbeatable bargains,
zgndN 10¢ for list. Vanguard, 190-48—99th Ave., Hollis
, N.Y.

WANTED

CASH Paid! Unused tubes, electronic equipment. Barry,
512 Broadway. N.Y.C. 12,

UICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
ree Circular, Mercury Terminal, Norwood, Mass.

HIGH-FIDELITY

PRICES? The Best! Factory-Sealed Hi-Fi Components?
Yes! Send for free catalog. Audion, 25P Oxford Road,
Massapequa, N. Y.

DISGUSTED with “Hi” Hi-Fi Prices? Unusual discounts
on your High Fidelity Requirements., Write Key Elec-
tronics, 120 Liberty St.,, New York 6, N. Y. DI 6-4191.
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“LOW, Low quotes: all components and recorders, HiFi,
Roslyn 9, Penna.”

RECORDERS, Components., Free wholesale catalogue.
Carston, 125-P East 88, N. Y, C. 28.

USED—Hi-Fi Bought—Sold, Highest Prices Paid—Trades
of Used Hi-Fi Our Specialty—All guaranteed. Douglas
Radio Bargain Basement—128P Greenwich St., N.Y. 6,
Worth 4-0470.

HI-FI Comgonents, Tape Recorders at guaranteed "We
Wil Not Be Undersold” prices. All brands in stock.
15-day money back guarantee. 2 year warranty. Write
your requirements for quotation. No Catalog, Hi-Fidelity
Center, 1797-P 1st Ave., New York 28, N.Y.

TAPE AND RECORDERS

TAPE Recorders, HtFi, components, Sleep Learning
Equipment, tapes. Unusual Values Free Catalog. Dress-
ner, 1523PE, Jericho Turnpike, New Hyde Park, N. Y.
4/TR Stereo Tapes—bought, sold, rented, traded! Bar-
gcai'r_lf closeouts! Catalog/Columbia, 9561 Foxbury, Rivera,
alifornia.

SELF-Hypnosis may help you many ways. New Tape or
LP-record teaches you quickly, easily! Free literature.
lchK_unley Company, Box 3038, San Bernardino, Cali-
ornia.

SAVE 309% Stereo music on tape. Free bargain catalog/
blank tape/recorders/Norelco speakers. Saxitone, 1776
Columbia Road, Washington, D. C.

RENT Stereo Tapes—over 2,500 different—all major la-
bels—free catalog. Stereo—Parti, 811.G Centinela Ave.,
fnglewood 3, California.

RECORDS

ATTENTION Record Buyers—We have all the current
popular 45 records plus a selection of Oldies But
Goodies available on 45 records that are unavailable in
your area. Price $1.00 plus 10¢ postage. Send orders
with check or money order to—Paul V. Lee, 4546 South
Park Drive, Metairie, La.

TUBES

“FREE Catalog—name brand tubes 65% discount, phono
needles 80% or more discount, phono cartridges, pic-
ture tubes 75¢ inch parts, parts kits, silicon and sele-
nium rectifiers, transmitting tubes, 7” T.V. test tube
$6.99, improved batteries, tube testers, etc. Want to
swap or sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z2.D., 502—22nd St.,
Union City, N. J.

TUBE Headquarters of The World! Free Catalog (tubes,
:‘Iecté-orl\izc equipment) write! Barry, 512 Broadway,
.Y.C.

BEFORE You Buy Receiving Tubes, Test Equipment, Hifi
Components, Kits, Parts, etc. . . . send for your Giant
Free Zalytron Current Catalog, featuring Standard Brand
Tubes: RCA, GE, etc.—all Brand new Premium Quality
Individually Boxed, One Year Guarantee—all at Biggest
Discounts in America! We serve professional servicemen,
hobbyists, experimenters, engineers, technicians, Why
Pay More? Zalytron Tube Corp., 461 Jericho Turnpike,
Mineola, N. Y.

TOOLS

CUT Holes Fast With Greenlee Chassis Punches—Make
accurate, finished holes in one and one-half minutes or
less in metal, hard rubber, and plastics. No tedious saw-
ing or fiting—a few turns of a wrench does the job. All
standard sizes . . . round, square, key, or ’D" shapes for
sockets, switches, meters, etc. Available at your elec-
tronic parts dealer. Wrile for free literature. Greenlee
Tool Co., 2028C Columbia Avenue, Rockford, lllinois.

WANT to buy good equipment, and accessories? Place a
low-cost classified ad in this space. For information,
write: Martin Lincoln, Popular Electronics, One Park
Avenue, New York 16, N. Y,

Always say you saw it in—POPULAR ELECTRONICS




REPAIRS AND SERVICING

KITS wired and tested. Guaranteed; reasonable Write:
Economy Electronics, Route 1, Box 530, Candler, N. C.

TV Tuners rebuilt and aligned per manufacturers speci-
fication. Only $9.50. Any make UHF or VHF. We ship
COD. Ninety day written guarantee. Ship complete with
tubes or write for free mailing kit and dealer brochure.
JW Electronics. Box 51C, Bloomington, Indiana.

TRANSISTOR radios repaired $2.50 plus parts and post-
age. Bills’ Transistor Service, 4 S.E. Dolphin Drive,
Delray Beach, Fla.

DOOLEY'S Kit Service—Kits expertly wired and tested.
Write: 2101 Shaffer Road, Suffield, Ohio.

TEST Equipment, All Meters—Repaired at Very Low
Cost—V.T.V.M,, V.O.M., Tube Testers, Etc. Sunset Instru-
ment Lab. 809—5th Avenue, Brookiyn 32, N.Y.

BOOKS

TROUBLE getting homemade equipment to work? Read
“Introduction to Electronic Servicing” (Sams BSJ-1)
$2.95 at parts jobbers—or postage free from Eleztronic
Books, Box 8433-A University Park Station, Denver 10,
Colorado. 10 Day Money-Back Guarantee.

PUBLISH your book! Join our successful authors: pub-
licity, advertising, promotion, beautiful books. All sub-
jects invited. Send for free appraisal and detaile¢ book-
let. Carlton Press, Dept. ZDQ, 84 Fifth Avenue, N.Y.C. 11.

HORROR books—Buy direct from publishers! Bargains!
Free details. Trans-international, P.O. Box 2942, Pater-
son, N. J. o

BOOK 200 Electric Stunts $1.00. Cuttziff, 875 Arastra-
dero, Palo Alto, Calif.

100,000 Books! Bargains! Catalog—dime. Treasure-Site,
6990 Aberdeen, Upper Darby, Penna.

AUTHORS! Learn how to have your book published, pro-
moted, distributed. FREE booklet *“ZD.,” Vantage, 120
West 31 St., New York 1

GOVERNMENT
SURPLUS

GOVERNMENT Surplus direct trom Government. Jeeps
$264.00, Radios $2.53. Typical prices. Guns, Typewriters,
Cameras, Tools, thousands more. Amazing low prices.
How, where to purchase, Merchandise available, etc.,
Only $1.00 to: Surplus, P.O. Box 50512, Dept. R, New
Orleans 50, Louisiana.

JEEPS—$223.83, transmitters—$6.18, typewriters—$4.15,
receivers—$5.65, oscilloscopes, multimeters, speakers,
walkie-talkies. Typical government surglus prices. Ex-
citing details free. N.Y. Enterprises, Box 402-B3, Ja-
maica 30, New York.

GOVERNMENT Surplus: Jeeps, Boats, Airplanes, Guns,
Electronic Equipment. You buy direct at amazingly low
prices. '‘Locations and Procedures” plus ‘‘Profits from
Surplus.” Only $1.00. Surplus, Dept. E-5, Box 6091,
Dallas 22, Texas.

PLASTICS

NEW Liquid Casting Plastic, clear, colors. Embed real
flowers, butterflies, photos, coins. Send 25¢ for two hand-
books, ‘How to Cast Liquid Plastics” and ‘‘How to Make
Extra Money at Home'. Castolite, Dept. K-108, Wood-
stock, lllinois.

LEATHERCRAFT

FREE “Do-It-Yourself" Leathercraft Catalog. Tandy
Leather Company, Box 791-B44, Fort Worth, Texas.

WHATEVER vour needs, Popular Ele—ctronics classified
can solve them. Simply place an ad in these columns
and watch your results pour in.
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INSTRUCTION

LEARN While Asleep, hypnotize with your recorder, pho-
nograph. Astonishing details, sensational catalog free!
Sleep-Learning Association, Box 24-ZD, Olympia, Wash-
ington.

FCC License in 6 Weeks, First Class Radio telephone. Re-
sults Guaranteed. Elkins Radic School, 2603B Inwood,
Dallas, Texas.

“DRAFTING, Reading Blueprints, Schematics. Send $2.00
first lesson, comolete home course $25.00. Prior Inc.,
23-09 169 Street, Whitstone 57, New York.

*

STAMPS AND COINS

TERRIFIC Stamp Bargain! Israel-iceland-Vatican Assort-
ment—plus exotic tnangle set—also fabulous British
Colonial Accumulation—Plus large stamp book—All four
offers free—Send 10¢ to cover postage. Empire Stamp
Corp. Dept. Z2, Toronto, Canada.

TOPS! Free illustrated booklet *How To Collect Coins.”
Approvals. Littletcn Coin_Co., Littleton E12, N. H.

20 different mint U.S. Commemoratives $2.00 plus free
U.S. first Day cover with order. Paul V. Lee, 4546 South
Park Drive, Metairie, La.

INVENTIONS WANTED

INVENTIONS wanted. Patented; unpatented. Global Mar-
keting Service, 2420-P 77th, Oakland 5, Calif.

PHOTOGRAPHY-FILM,
EQUIPMENT, SERVICES

MEDICAL Film—Adults Only—"Childbirth”"—1 reel 8mm.
37.5'(0—16mm $14.95. Internationzl, Greenvale, L. |., New
ork.

SCIENCE Bargains—Request Free Giant Catalog "CJ"
—144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.

EDUCATIONAL
OPPORTUNITIES

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, nonprofit
college of engineering offering a complete Bachelor of
Science Degree Program and Two-Year accredited tech-
nical institute curricula. Students from 50 states, many
foreign countries. Outstandingly successful graduates
emrployed in aeronautics, electronics, and space tech-
nology. Write today for catalog—no obligation. Northrop
Institute of Technology, 1179 West Arbor Vitae Street,
Inglewood 1, California.

DETECTIVE Profession., Home Study. Lapel pin, Certifi-
cate, Future. Box 41197-AG, Los Angeles 41, Calif.

COLLEGE Home Study courses frcm leading universities.
Full credit towards Bachelor’s or Master’'s degree. 5000-
course directory $2.00. Coliege Research, North High-
lands 3, Calif.

ALGEBRA, Calculus, Important mathematics. Four easy
lessons $1. Mathco, 4256-8 Minmor, Cincinnati 17, Ohio.

EMPLOYMENT
INFORMATION

$4.50 to $25.00 an hour—all trades and professions.
33 000 top jobs coast to coast in 140 page Job Shoppers
Manual and Directory—QOnly $2.00 Cash-Check-MO.
Electro-Press, Box 315, Pasadenas, California.

EARN Extra money selling advertising book matches.
Free samples furnished, Matchcorp, Dept. MD-53, Chi-
cago 32, Ilinois,

FOREIGN—Stateside employment for all occupations.
Top pay, free travel, benefits. Complete information,
valuable tips, plus application form and “Employers
Directory Report.” Satisfaction guaranteed, $2.00 ($2.25
air mail) (C.0.D.'s accepted). Employment Research,
Box 18571-E5, Dallas 18, Texas.
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BUSINESS OPPORTUNITIES

BUY Direct from factories. Appliances, cameras,
watches! Free details! Cam Co., 436 PE Bloomfield Ave.,
Verona, N. J.

VENDING Machines—No Selling. Operate a route of coin
machines and earn amazing profits. 32-page catalog
free. Parkway Machine Corporation, 715PE Ensor Street,
Baltimore 2, Md.

ELECTROPLATING equipment and supplies. All types for
home_work shops. Free Catalog. HBS Equipment Divi-
sion, 3445 Union Pacific, Los Angeles 23, Calif.

MAKE $25-$50 week clipping newspaper items for pub-
lishers. Some clippings worth $5.00 each, Particulars
free. National, 81 Knickerbocker Station, New York City.

BIG Money-Operate own fix-it shop. Service household
appliances, motors, mowers, saws, skates, etc. Free
book. Christy Trades School, A-814, 3214 W. Lawrence,
Chicago 25.

$100 Weekly possible. Compile Mailing lists and address
envelopes for advertisers. Home—spare time. Particulars
free. National Service, 81 Knickerbocker Station, New
York City,

| MADE $40,000.00 Year by Mailorder! Helped others
make money! Start with $10.00—Free Proof. Torrey, Box
3566-N, Oklahoma City 6, Oklahoma.

ASSEMBLE artificial lures at home for stores. Materials
supplied free. Profitable! Write: Lures, Fort Walton
Beach 1, Florida.

BIG Income Servicing Electronic Organs. Knowledge
Music, Electronics Unnecessary. Details Box 8351E,
Jacksonville 11, Fla.

FREE Franchise Profit Letter tells how unique NFR serv-
ice is helping thousands seeking profitable businesses.
Write today. National Franchise Reports, PE-528, 333
North Michigan, Chicago 1.

MISCELLANEOUS

HYPNOTIZE unnoticed! Patented new hand device makes
you a Hypnotist first day or refund! Hypnotist's hand-
book included! $2.00. Hypnosis Foundation, Box 487,
La Mesa 9, California.

INVESTIGATORS, free brochure, latest subminiature
electronic listening devices. Ace Electronics, 11500—-K
NW 7th Ave., Miami 50, Fla.

HYPNOTIZE Unnoticed, quickly, effortlessly or refund!
Twhousands satisfied! $2. Timner, Box 244, Cedarbury,

isc.

INDEPENDENT Thinkers—investigate Humanism, the
scientific personal philusophy! Free literature, American
Humanist Association, Dept. PE2, Yellow Springs, Ohio.

“HOMEBREW Formulas!” Beer, Ale, Liquors, Wines!
Easily made! Thousands sold! Manual, $2.00 postpaid.
Research Enterprises, 29-D Samoset Road, Woburn, Mas-
sachusetts.

“FAMILY Wine Formulas!” —Elderberry, Concord, Black-
berry, others. Manual, $2.00. Brugenheimer Company,
Box 201-3, Lexington, Massachusetts.

MAKE Western 3-day beer. Guaranteed better than home-
brew. Ingredients, directions shipped postpaid. Just add
sweetener and water for fast fermentation. Sold nation-
wide for years. Homebrew, wine making instruction
manual included. Gives best, easiest methods. Big
Supply, $2.00. Homebrew, wine manual only, $1.00.
Deeco, Box 7263-P, Houston 8, Texas.
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Advertisers Index

NEW Vortex theory with a unique structural explana-
tion for elementarly garticles and forces. Nuclear theor:
challenged. New 1963 edition. 25 cents postpaid. C. F.
Krafft, 4809 Columbia Road, Annandale, Va.

HYPNOTISM—Successful beginners methods. For those
who've never tried before. Results guaranteed. $1.00.
Deeco, Box 7263-P, Houston 8, Texas.

IF you have something to sell, let the readers of Popular
Electronics know about it through the classified adver-
tising columns. It costs very little—only 60c a word, in-
cluding your name and address. Your ad will be seen
by more than 400,000 active buyers of electronic gear
and components. Act now! Write your classified ad today,
enclose payment and mail to: artin Lincaln, Popular
Electronics, One Park Avenue, New York 16 New York.
July issues closes May 5th.
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" FILL OUT AND MAIL THIS CARD
~ FOR YOUR FREE 1963 LAFAYETTE CATALOG

IS NEW p=======S=======Sc==-

IT'S BIGGER ' LAFAYETTE RADIO
I’ BETTER THAN EVER | DEPT. IE-3

IT’S from the P.0. BOX 10 SYOSSET, L.1., N. Y.
“WORLD’S HI-FI & ELECTRONICS SHOPPING CENTER”

Here it is . . . the exciting, all-new 1963 Lafayette Catalog. 388 giant-sized pages
(the largest in our 42-year history) . . . over 50,000 different items for the audio-
phile, experimenter, technician, hobbyist, engineer, student, serviceman . . . fully
illustrated . . . hundreds of different manufacturers. It's the “World’s Hi-Fi and
Electronics Shopping Center” right in a catalog.

CHECK THESE OUTSTANDING LAFAYETTE BENEFITS

"SATISFACTION GUARANTEED OR MONEY REFUNDED. Lafayette’s 30-day
Free Home Trial lets you try-what-you-buy at home. If you're not completely
satisfied, tha full purchase price will be refunded.

LARGEST STOCK SELECTION. If it's in Electronics or Hi-Fi it's in the Lafayette
catalog — Citizens Band; Tape Recorders; Ham and Amateur Equipment; Test
Instruments; P.A. Equipment; Radio & TV Tubes, Parts, Antennas; and much more.

EXCLUSIVE LAFAYETTE KITS. Easy-to-assemble kits designed by Lafayette
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Please rush my FREE copy of the new Lafayette
1963 catalog 630.

engineers for at-home construction. Dollar for dollar the best value for your money Name
today.
SPECIAL HI-FI SYSTEM PRICES. Select a hi-fi music system and get Lafayette’s
special monrey-saving price. Address
24 HOUR SERVICE. Most orders fully processed within 24 hours after receipt.
LOWEST PRICES. You always save more with Lafayette’s low, low prices.

City Zone State

3-IN-1 EASY PAY PLAN. Choose the plan that suits you best. No money down,
up to 24 months to pay.

Detach and Mail the Attached Card for Your FREE CATALOG |3

DETACH AND MAIL THIS CARD TODAY!
NO OBLIGATION !
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BRAND NEW.. .&rom LAFAYETTE

COMPLETE 24-WATT
LAFAYETTE STEREO PHONO SYSTEM

Qutstanding performance outstanding
value. System features Lafayette's 24.watt
Stereo Amplifier the equal of units
2 or 3 times its power and price; famous
Garrard 4-speed Autosiim Automatic/Manual

1 Record Changer complete with base; new
LAFAYETTE RADIO FreE, S angid, Nesdle, Stereo

ELECTRONICS 1963 CATALOG sy o1 e o
388 GIANT-SIZED PAGES iszswm— 129.50 FEtel

est Catalog
ZZI ?)11::1 2g2-Year E istory
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4-TRACK STEREO TAPE DECK
LAFAYETTE'S DELUXE RK-140

A professional quality tape deck offer-
ing Built-in Transistorized Stereo Record
Play Preamps, 2 Recording Level Meters,
Tape Index Counter, and many mote
outstanding features —

99.50 NO MONEY DOWN

Lift
This
Flap i ]
Read all the details 10 TRANSISTOR “WALKIE-TALKIE”
and mail the card below TODAY LAFAYETTE'S FAMOUS HE-29B

O O S G G G R G G GG G G G o o e The new, improved version of Lafay-
ette's “'Walkie-Talkie”. 50% more pow-
erful, with 10 Transistors, Diode,
Thermistor, and extra RF stage

33.95 each,
2-for-62.90

NO MONEY DOWN

HE-20C LAFAYETTE'S DELUXE

]
]
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|
|
]
]
<°R 5 ! CITIZENS BAND TRANSCEIVER
o O 3 - 1 L Now officially approved for use in
& . ] 1 Canada by the Dept. of Transport. New
m 9 __ > i l' quality features include 8 Crystal Re-
- O m e 4  d ‘ - ceive Positions, 8 Crystal Tramsmit
- °'° m ] e T L , & Positions, and Built-in Power Supply —
F g —
;— = 51 : /“'.:;.l'm\ 109.50 n~o monev pown
|
= ) i HE-15B LAFAYETTE'S 2-WAY
- > i CITIZENS BAND TRANSCEIVER
¢ i Improved with 8 Crystal Transmit Posi- Y
U tions, increased selectivity in IF's, at- ,[.L
e | tractive modern styling. Officially ap- &
o i proved for use in Canada by the Dept. 4
" of Transport—
! 54.50
: NO MONEY DOWN
|
w o l -
g 3g> ()% | “The Symbol of Qua/ity" LAFAYETTE IR&@[]\ ELECTRONICS
mzmi{l 111 Jericho Turnpike, Syosset, L.I., New York
|






