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Real dollar-savings!

Assemb y time is cut to the bone!™

This extre-neavy etched-clrcult: board =
comes w th all components:com-"

pletely mesunted and soldered. ¥he if-
put probe znd cable, (lkewise, comes
to you alrzady assembied and wired

RCA VOLTOHMYST® KIT

WV-7TE(K) only $29.95*
Famous VoltOhmyst® quality and performance
at a low price! Special test features include:
separate 1.5-volt rms and 4-volt peak-to-peak
scales for accurate low AC measurements.
Measures AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1,000 megohms.
Complete with ultra-slim probes, long flexible
leads, special holder on handle to store leads.

RCA WV-77E available factory-wired and
calibrated: $43.95"

See them all at
your Authorized RCA
Test Equipmert Distributor

The RCA Senior VoltOhmyst®

WV-98B (K)

ONLY $ *
With probe, cable, clips
L} and instruction booklet.

Featuring Pre-Assembled Etched-Circuit Board and
Pre-Assembled DC/AC-OHMS Probe (WG-299D)
.@ Easy-to-read meter—612" wide

@ 200-microampere meter movement with less than
1% tracking error

® Precision multiplier resistors -accurate to = 1%
® Meter electronically protected against burnout

@ Separale color-coded peak-to-peak and rms-
voltage scales

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

Only $29.95*

The V-O-M with the extras! - £.25-volt and
1.0-volt DC ranges - Big easy-to-read 5% "
meter « Non-breakable seales plastic case—
no glass to crack or shatter - Jacks located
below switches to keep leads out of the way -
Spring clips on handle to hold leads - Attrac-
tive, scuff resistant, rugged carrying case,
only $4.95° extra.
RCA WV-38A awvailable factory-wirzd and
calibrated: $43.95"

® Die-cast aluminum case with leather
camying handle

MEASURES:

DC voltages, 0 to 1500 volts.

AC voltages, 0 to 1500 volt rms or 0
to 4200 volts peak-to-peak.

Resistances from 0.2 ohm to 1,000
megohms.

RCA WV-988 available factory-wired
and calibrated: $79.50*

RCA SUPER-PORTABLE
OSCILLOSCOPE

KIT W0-33A(K) OnIy 379-95*

Now in kit form. A 'scope you can carry any-
where! Rugged and compact, yet weighs only
14 pounds. Just right for in.the-home and shop
troubleshooling and servicing of black-and-
white and color TV, radio, hi-fi components,
tape recorders, etc. Ample gain and band-
width for the toughest jobs. Scaled graph
sereen and internal calibrating voltage source
for direct reading of peak-to-peak voltage.
RCA WO-33A availabls factory-wired and
calibrated: $129.95*

*User Price Optional
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ULTRA-COMPACT SPEAKER SYSTEMS

in kit form

Now Electro-Voice takes the mystery out of ultra-compact

speaker systems. No longer are the components a "sealed’” secret.
You see what you get, know what you get, and enjoy the fun and

economy of building your own speaker system. All the materials

and instructions you need are included in the package. These new

kits are exactly the same as the carefully-designed, assembled
systems currently sold by Electro-Voice. Systems that
produce a clarity of sound that enable you to feel the deepest
bass, marvel at the effortless clarity in the midrange, and
delight in the brilliant definition of the upper harmonics.

ontstanding value

Performance Depends on Component Quality

Within each Electro-Volce system, every component is engineered to
complement perfectly the others with which it is used. Some of the
outstanding features you'll be receiving are illustrated in the cutaway
view of the Esquire 200 featured above: (1) Substantial magnetic circuits
for maximum sensitivity, power handling capacity, and uniformity of
response. (2) High compliance viscous damped cloth suspension for
smooth response and low resonant frequency. (3)Edgewise-wound voice
coil for most effective use of available magnetic energy. (4) Die-cast
frames for greatest reliability of performance. (5) True electrical cross-
over, at exceptionally low frequency of 200 cycles, to minimize all forms
of distortion associated with the use of woofers covering the midrange.
(6) Midrange speaker in a totally isolated cavity for outstandingly uniform
response throughout the range over whichitis employed. (7) Sonophase™
throat structure and integral diffraction horn to give virtually unequalled
high frequency response range, with excellent coverage of the whole
listening area. (8) Two level controls which permit exact adjustment of
response characteristics to personal taste and individual acoustic
environments,

A Variety of Prices and Performance

The Esquire 200—Now the value packed Esquire is available in three
different forms. .. the handsome Esquire 200, the economical unfinished
Esquire 200 Utility and the new Esquire 200 Kit. Each is a full three-way
system with a 12" woofer, 8" cone-iype mid-range speaker and E-V Super
Sonax very-high-frequency driver. Esquire 200—14" high x 25" wide x 13%4"
deep. Hand-rubbed Walnut, Mahogany or Limed Oak $133.00. Esquire 200
Unfinished Fir Utility—14” high x 23%" wide x 12" deep $107.50. Esquire 200
in easy-to-assemble Kit form--14" high x 23)4" wide x 12" deep...... $93.00.

The Regal 300—A premium-quality, three-way system utilizing the finest
quality components to assure the best sound possible in a small-sized
system. Deluxe 12" woofer, a Deluxe 8" cone-type midrange speaker, and
a compression-type, diffraction harn-loaded very-high-frequency driver.
14" high x 25" wide x 13%," deep. Wainut, mahogany, or limed oak
Unfinished fir $149.00. tn Easy-to-assemble Kit Form $125.00,

[J
Consumer Products Division %%CZ

Dept. 314P Electro-Voice, Inc., Buchanan, Michigan
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SAVE OVER
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BRAND-NEW 2nd EDITION — Bigger,
More Useful than Ever! Fumous ONE.
SOURCE reference book expanded to
1,400 pages — covers major new fields;
presents latest ideas, discoveries in 17
basic areas! New nndti-lingual indexes,

OW conmpletely revised and expanded,
The International Dictionary of
Piysics and Electronics is the only book
gvailable that defines and explains evety

important term in 16 basic and many SEa—

new fields of modern physics and
electronics.

More than 15,000 laws, relationships,
equations, basic principles, instruments,
and techniques are described in over half
a million words. It takes the place of a
awholé library of reference books on: Elec-
tronics + Meteorology « Mechanics ¢ Gases
# Liquids ¢ Solids « Acousties « Opties »
Units and Dimensions * General Prinei-
ples « Heat and Thermodynamics « Atomie
and Nuclear Physics «+ Mathematical
Physies + Quantum Mechanics « Elee-
tricity < Relativity.

Coveraye of all of these fields has becn
brought completely up-to-date. In addi-
tion, there is NEW MATERIAL on new
deyelopments in thermonuclear research
and magnetohydrodynamies . . . space
physics . . . astrophysics. IRE. definitions
in networks, computers, ete. New review
of physics: great developments from
Newton to non-conservation of parity and
strange particles.

Arranged to Give You
Any Information in Seconds

No more hunting from book to book — no
more guesswork, wasted time or effort. Here's
everything vou need in one 1,400-page easy-to-
use reference volume. Articles are arranged
progressively — begin with concise definition
and add details in later paragraphs. Unique
cross-reference system lets you find any fact
fast: bold-face “word signals” refer you to re-
lated articles. And newly-added 4-language
index — Russian, German, French, Spanish —
lists all termns with English equivalents.

Special Money-Saving Offer

This authoritative book is a monumental
publishing achievement — 1,400 pages. 15,000
terms; bound and manufactured for a lifetime
of use, After May 30 it will be priced at $27.85.
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Every Essential
Term in Physics
and Electronics-
15,000 of Them

—NOW IN ONE GIANT
DICTIONARY!
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l Acclaimed by Major Journals
In Every Ficld of Science
| “Unique. Useful. Presents a wide
variety of terms.”
=SCIENTIFIC AMFRICAN
“‘Remarkably complete. Hixhly use-
Until that time, however, the publishers are ful. Frovides definite and concise
making -a direct-to-reader offer of only $2..75 answers to a myrind of questions.”
{payable in installments) a saving of $3.10. ILTSINS TODAY
To take advantage of this $3.¥0 saving you ‘Will undouhtedly make a well-
need send no money now — only certificate deserved place for itself,” ~SCIENCE
below. Book will be sent to you for FREE 10- “There has been a rveal nced for
DAY EXAMINATION. such « work. ~ELECTRONICS
Use this enormous Dictionary to recheck ,:}-:f‘::‘c':e\?gﬂ\l ir",’"‘:])l_sfl':.'. dojeny
work, clarify data, catch up with new ideas, —LIBKARY JOURNAL
developments. Sec how it can repay its cost “Unique in its field and exception-
many times over in just one avoided error. If ally elear in its typography. It
not convinced that it will be one of your most should prove a most useful refer-
valuable books return it and pay nothing. ence.” NUCLEONICY
(Cost of bLook is tax deductible if used in ““The best book of definitions avail-
vour work.) Mail no-risk certificate now to: able on the market today. Highly
D. Von Nostrand Compony, Inc., Dept. 17. 120 recommended. —TELE-TECR
Alexonder St., Princeton, N.J. (Estub, 1848.)

e . SEND NOW —SAVE OVER $3 e

turn it within 10 days anl owe
nothing. Otherwise, 1'll remlt
$6.75 plus small shipping cost
then and §3 a month for 3 months.

Check Here and SAVE! Enclose full payment
(824.75) with this certificate and all shipping costs

will be prepald. Money-buck guarantce. (/n Caneda:

D. Van Nostrand Company, Inc, '

Dept. 17. 120 Alexander St.

Princetan, N.J. Name.. '
Please send me the brand-new I
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Digital Computer Demonstrator

COMING NEXT MONTH
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(ON SALE MARCH 28)

@ DIGITAL COUNTING

After reading this month’s informative discussion on
flip-flops {page 59), you'll want to see the concluding
installment in the April issve. Learn how flip-flops can
be teamed up to perform counting operations—the article
will cover both theory and construction plans.

CUSTOM-MADE DIALS

Home-built projects can look professional if you just add
some attractive, easy-to-moke, anodized aluminum dials.
Step-by-step instructions tell you how it's done.

DARKROOM METER

You can make your own darkroom meter—and obtain pro-
fessional enlargements the first time you try. A cinch to
build and operate, this meter will indicate paper type
and lens settings for any exposure time.

SUBSCRIPTION SERVICE: Forms 3579 and all subscription correspondence should be addressed to Popular Electronics. Circu-
5. llinols. Please allow at least four wenks for change of address. Include
an address label from a recent issue.

CONTRIBUTORS: Contributors are advised to retain a copy of their manuscripts and illustrations. Contributions should be mailed
to the New York Editorial Office and must be e with r

care,

lity for thelr safety. Any copy is to whatev and revisions

Payment covers all author‘s. contributor’s and contestant’s rights,
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In Spare Time at Home=Prepare for a Better Jab—or
Your Own Business in One of the Many Branches of

JELECTRONICS

\@' o ¢ | RADIO = TELEVISION = RADAR

If you are seeking a better job or a business of your own,
the appealing field of Television-Radio-Electronics offers
REAL PROMISE!

In this fast-growing field, trained Electronic technicians find
many good-paying, interesting jobs in manufacturing, in-
stalling, operafing, servicing. Equally important is the fact
that these are GOOD JOBS —offering the kind of a future
that an untrained man often dreams about.

You build ond
keep this valuable

Vacuum Tube
VOLTMETER

You build and keep this 5-

inch COLOR OSCILLOSCOPE

— almast a “must” for TV
icing.

No previous technical experi-
ence or advanced education
needed. Prepare for this profit-
able field in your spare time
at home, or in our modern
Chicago or Toronto Labora-
tories. Nothing else like it!
Send for FREE details.

EARN WHILE YOU LEARN

After you get part of DeVry Tech’s
MILITARY SERVICE {DeVry offers another home [ training with equipment at ho.me,

1f you are subject to military training, but without / you may then in your spare time,

DeVry Tech's service, the information we . the TV set) begin to earn real money servic-
progrom also have should prove very ing Radio and Television sets.
includes training helpful. Mail coupon to-
in Color Television YRl

HOME MOVIES . . .

. . make importun? points crystal

cleor. Speeds your learning. 1t's

almost like having un instructor
at your side!

Build and keep this BIG
DeVry Engineered TV set—
easily converted to U.H.F.

to Profitable Job Opportunities

TV-Radio Broadcast Technician
Color Television Specialist
Radar Operator * Laboratory Technician
Airline Radio Man * Computer Specialist
Quality Control Manager
Your Own Sales & Service Shop
.« « « PLUS MANY OTHERS

L You GET hetrirviri '
Build over 300 practical projezts from man: shlpmen's of

o THE SAME EMPLOYMENT SERV|(E Radio-Electronic parts. You build. and ope!‘nie TV-Radio

 that has helped thousands of our graduates " cirevits . . . wireless microphoue . . . and many other major

< s propc's—ull designed to provide outstanding practical
toward fine careers in Electronics. experience at home.

/
Send for FREE BOOKLET TODAY! | Ihtli: ACT NOW 5 miumstionsocked publice
)

Accredited Member of Nationol Home Study Council

DeVRY TECHNICAL INSTITUTE

“ f North America’s |
A e~ °,":,:m;’ﬂ':m’::"."‘s° 3 I 4141 Belmont Ave., Chicago 41, Ill, Dept. PE-3-R
== s T 1k 1 . 1 Please give me your FREE booklet, “’Electronics in Space Trovel,”
A Troin ng Cenfers ] 9 Y
z . ) and tell me how | may prepare to enter one or more branches
U e —_11-—-.#'...-_ - ¥ of Electronics.
™ 1 l ' . ' Nama _ — Age
b PLEASE PRINT
Street - — — Apt.
City Zone _State

Canadion residents address: DeVry Te:h o{ Canada, Ld.

2044 970 Lawrence Avenue West, Toronto, Ontario

CHICAGO 41, ILLINOIS
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Notes from the

/ Editor

Y

THE SHORT-WAVE CRISIS. I have been reading a rather disconcerting report
on the future of long-distance (DX) communications. In talking
about the influence of sunspots on short-wave reception, the writer
of this report correctly points out that many hams and short-wave
listeners are unaware that the superb short-wave receiving condi-
tions experienced throughout the last four years may soon be a thing
of the past. In fact, he predicts that most of the short-wave broad-
casting bands will be almost totally useless by early 1963!

Vs

The effect of sunspots on short-wave reception has been well estab-
lished. As the number of sunspots increase, so does the maximum
usable short-wave broadcasting frequency. During the peak sunspot
activity in late 1958, there were instances of transcontinental
reception at frequencies above 50 mc. Throughout this same period,
reception was astonishingly good on all of the major short-wave
broadcasting bands from S mc. to 26 mc. As the number of sunspots
decline, however, we can expect to hear fewer and fewer broadcasts
on the 15-, 17-, 21-, and 26-mc. bands from overseas stations--
regardless of power. In addition, the number of hours the 9- and
ll-mc. bands will be usable may be reduced by up to 50%.

The rapidly approaching scramble for short-wave broadcasting fre-
quencies below 12 mc. is not going unnoticed. Greater emphasis 1is
being placed on v.h.f. scatter communications networks unaffected
by sunspots. Extensive use of new underseas telephone cables is
also visualized. POPULAR ELECTRONICS is in the midst of preparing
a story on the "crisis in short-wave communications." But before
that appears in print--a word to hams and SWL's. There is little
doubt that the fall and winter of 1961-62 will be the last good
seasons for DX above 15 mc.

REMEMBER YOUR FAVORITE AUTHOR. We would like to remind our readers of
the "Double Rate Bonus" that is in effect for feature articles pub-
lished in POPULAR ELECTRONICS from January through June of this
year. Complete details were given in the December 1960 "Notes from
the Editor." To review briefly, one bonus will be given for the
best article on a hi-fi subject, a second one for a topnotch con-
struction project, and a third will go to the writer of a major
news feature in the field of electronics. The editors' decision as
to the articles meriting consideration for the double rate will be
based primarily upon reader reaction; so if you see a story that you
particularly like, please let us know immediately. Since our fea-
ture articles normally pay between $150 and $300, the double rate
will be good news for three deserving authors.

POPULAR ELECTRONICS
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Receiver Kit included

RAD

ELECTRONICS TRAINING

O-TV and

AT A PRICE
“youU CAN AFFORD!

Yes, this great course costs far less than any training of its kind

given by other major schools! Radio-Teievision Training School

will train you for a good job in Television or Industrial Elec-
tronics — AT HOME IN YOUR SPARE TIME.

Think of it—a complete training program including over
120. lessons, Fourteen Big Radio-Telsvision Kits, Complete
Color-TY Instruction, Unlimited Consuitation Service .
ALL at a really big saving to you.

this? Write ta us today .

How can we do
. .« and find out!

And what's more — you can (if you wish)

OPEN YOUR OWN RTS-APPROYED AND
FINANCED RADIO-TY SERYVICE SHOP

We Want Many More Shops This Year

This 38 year old training organization —
called RTS, that's Radio-Television
Training School — wants to establish a
string of Radio-TY Repair Shops in
principal cities throughout the U. S.
So far, a great many such shops are
NOW IN BUSINESS AND PROSPER-

ING. We are helping and training
ambitious men to become future

INSTRUCTION
INCLUDED

e Get your free book on the
FAMOUS RTS BUSINESS PLAN

find out how you can open

A REPAIR SHOP OF YOUR OWN

We supply and finance your equipment

When you are ready and qualified to operate
one of our RTS-Approved TY Repair Shops
WE WILL SUPPLY AND FINANCE EVERY
BIT OF EQUIPMENT YOU NEED TO GET
STARTED plus an inventory of parts and
supplies. In other words we will stake you
N OFFER NEVER MADE BEFORE BY
ANY TRAINING ORGANIZATION. Under
the RTS Business Plan you receive:
1. An clectric sign for 6.
the shop front.
2. Complete laboratory

7

of test equipment.
3. Lletterheads, calling 8.
9

Plans for shop

arrangement.

< Instructions on how

to go into business.

Continuous consul-
tation and help.

. The right to usc

RTS Seal of

cards, repair tickets,

ete.

4. Basic inventory of
tubes, parts,
supplies.

S. Complete advertising
and promotional
material.

Appraval,

and the
RYS C .

redo
10.

Trade Mark.

owners and operators of these
shops in all areas.

FOR UNSKILLED
INEXPERIENCED MEN ONLY -
WE TRAIN YOU OUR WAY!

you build these
and other units

T,

A st
T IRELUDED !

\‘%?

RADIO-TEI.EVISION
TRAINING SCHOOL

B15 EAST ROSECRANS AVENUE
LOS ANGELES 59 CALIFORNIA

We must insist that the men
we sign up be trained in
Radlo-TY Repair, Merchan-
dising and Sales by our
training methods—because
WE KNOW the require-
ments of the industry.
Therefore, we will TRAIN
YOU . . . we will show
you how to earn EXTRA
CASH, during the first
month or two of your
training period. YOU
KEEP YOUR PRESENT
JOB. TRAINING TAKES
PLACE IN YOURY OWN
HOME, IN YOUR

Est. 1922 % SPARE TIME!

s

rrreisi

excluded

-

RTS' Membership in The
Association of Home Study
Schools is your assurance of
Reliability, Integrity, ond
Quality of Training.
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RADIO-TELEVISION TRAINING SCHOOL
815 EAST ROSECRANS AVE Dept. PE-31
LOS AMGELES 59 CALIFORNIA

SEND WE FREE — all of these d>ig opportunity books —
“Good Jobs in TV-Electronics,’' “'A Repalr Shop of Your Owa'’
and '‘Sample Lesson.’” | am interested in:

D Radio-Television D Industrial Electronics
i]

BUSINESS |
PLAN

(Automation)

Name —— — Age —

Address -

City & State —
Q

Mail This Coupon Now—No Salesman Will Call

CUT OUT AND MAIL 70007.'

1
|
|
|
|
|
!




NEWS sCc @ PE

HOLLYWOOD LOST OUT when the Atomic Energy Commis-
sion signed up the Hughes mobile ‘“Mobot Mark [I.” A
“monster’’ on wheels, the Mark Il is an improved version
of its older brother. With three joints in each arm, it is
strong enough to lift a lead brick, yet delicate enough to
replace a light bulb. Two TV eyes mounted on snail-like ten-
tacles focus on the work the hands are performing, keeping
the operator—more than 100 ‘“‘safe’’ feet away—informed of
what is going on. Hughes engineers say this trainable
“monster’’ can perform complicated jobs after only one
lesson. Tapes, filed away for future use, act as its memory.

MOTOROLA BREAKS WITH TRADITION—the inexpensive
conventional a.c.-d.c. table radio, tagged the “‘All-American
5'"" by servicemen, is giving ground to a jazzed-up job which
sports a push-pull audio output stage and a tone-compen-
sated loudness control. Motorola admits that its new sets
aren't hi-fi in the “purest’” sense of the word, but they
claim that the improved circuitry reproduces virtually every-
thing being broadcast by AM stations. Maybe this is the
greatest thing to happen to radio since Kate Smith.

TV CLOSE-UPS or enlargements of the broadcast picture can
be had by remote control in the 21961 Hoffman Electronics’
home television receivers. Depressing the ‘“Close-Up'’ button
on the remote unit beams a high-frequency, transistor-
powered signal to the TV receiver, instantly increasing the
center of the image on the viewing screen by 259%. This
close-up feature is ideal for watching sporting events such
as boxing matches, horse races, bowling, and baseball
games—spitball pitchers better be careful this coming sea-
son! In addition, the remote control lets the user select any
TV channel, adjust volume to desired level, kill commercials
with a mute button, and turn the set on or off.

NEW SLANT ON SPACE—Resembling a tilted outdoor movie
screen, the skyward side of this white-faced structure con-
tains nearly 9000 tiny radar antennas. The resulit: this elec-
tronic Cyclops—known as ESAR—can ‘“look” at a wide
expanse of space without turning its ‘‘head” and thus track
hundreds of space targets at one time. Built by Bendix for
the U.S.A.F. Rome Air Development Center and the Ad-
vanced Research Projects Agency, ESAR (Electronically
Steerable Array Radar) is already in operation at Towson,
Md. Bendix engineers report that systems of this type may
some day be used to communicate with space ships mil-
lions of miles from Earth.

POPULAR ELECTRONICS




March, 1961

- &

&

iy s ‘
st
.
L

TOMORROW'S U.S. Army riflemen will be able to spot the
enemy better in the dark than World War Il infantrymen—
thanks to Raytheon’s new lightweight ‘‘sniperscope’ infrared
gunsighk The target image on the new gunsight is twice as
big, allowing more positive identification and making it
easier to detect camouflage attempts. Also, the enemy can
no longer detect the sniper—a remote infrared searchlight
covers a large target area, and the sniper, using only the
infrared detector on his ‘‘scope,” simply hunts for suitable
targets. When necessary, the rifleman can generate his own
infrared beam at the flip of a switch.

THE FIRST SATELLITE REPEATER will soon be rocketed into
orbit 22,000 miles ‘straight up.”” Travelling in the same
direction as the Earth's spin, the satellite will appear fixed
in the sky; and if all goes well with the shoot, it will be
positioned over the mouth of the Amazon River. As a re-
peater, the satellite will burp back messages sent from
Earth, receiving its power from 2700 solar cells and charge-
able batteries. Its purpose: uninterrupted telephone and
television communications between points in North and
South America, and the western parts of Europe and Africa.
The Hughes Aircraft people, who developed the cake-shaped
satellite, foresee the day when satellite repeaters will permit
all the world to view Jack Paar.

TELEPHONE “*SCRAMBLERS' —electronic devices to prevent
‘‘high-level eavesdropping''—were first popularized early in
World War il by the late President Rcosevelt and by Prime
Minister Churchill. Now, a portable security ‘‘scrambler’ de-
vice developed by Delcon Corp., Palo Alto, Calif., permits
secret telephone communication in business, industry, and
law enforcement. The transistorized device is produced in
matched pairs—only two alike—weighing only 27 ounces.
Fitted against any standard telephone handset—without any
wire connections, the first scrambler converts ordinary
speech into incoherent gibberish, then transmits it over the
telephone line to the second scrambler which translates the
gibberish back into normal speech. This may be new to the
electronics field, but women have been doing it for years.

SNOOPING ON MICROBES during classroom lectures is now
possible with a closed-circuit TV-microscope system. Devel-
oped through the combined efforts of the Elgeet Optical
Company (of Rochester, N. Y.), Allen B. DuMont Labs., and
Sylvania, the TV microscope closes the gap between the
maximum 2000X magnification capabilities of optical micro-
scopes and the minimum 5000X magnification of electron
microscopes. Accomplished by means of a special arrange-
ment of objective lenses, the microscope's magnification
potential is further increased by the 17-inch screen of the
TV monitor. The TV microscope’'s comparatively low cost—
under $1500 for a 300-line resolution system and under
$2200 for 600-line resolution—places the new device within
range of both schools and researchers.




“WITH VOCALINE
4-CHANNEL COMMAIRE
ED-27M CITIZENS BAND RADIO

Ranked first for
dependability - distance - clarity

The difference between Vocaline Commaire ED-27M and
ordinary Citizens band radios can be as substantial as
the difference between the two photos above. For
distance, reliability, flexibility and uniform clarity on
the entire 22 channel citizens band . . . you have only
to hear the Commaire to convince yourself that this is
the one unit that is unmatched by any other in its
class. Specifications and features: Finished to pass U.S.
Navy 500 hour salt spray test! “Silent-Aire” squelch
with exclusive noise suppression. Double conversion
superheterodyne single crystal receiver — accepted as
the finest. Transistorized power supply. 5 watts input
— 3 watts output. 6 and 12 VDC — 115 VAC. Only 5%4"
x 9% x 814",

$189.50 each, list.

Also available in
single channet
model—-Commaire
ED-27M—proven as
the world's finest-
performing class D
Citizens Band
Radio! Only $179.50 |
each, list.

- L] . . . L] - . ) - .
COMPANY OF AMERICA
410 Coulter Street Old Saybrook, Conn.

Send complete literature to:
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HE Class D Citizens Radio Service is

destined to reach at least 300,000 li-
censees before its momentum starts to
taper off (almost double the number of
CB’ers as of December, 1959), and it will
overtake and pass the Amateur Radio
Service in number of licensees this year.
These are the views of Ivan H. Loucks,
who heads the FCC division responsible
for the CB service.

The greatest utility of the CB service,
the FCC official said, has been in intro-
ducing vehicular radio to the general
population at bargain prices, and in serv-
ing as a steppingstone for more people
to use radio communications of all kinds.

A flat ‘'no’ has been given to the Con-
nelly Sales Co. of La Mirada, Calif., on
its petition for CB rule changes to
(1) increase the input power from 5
to 25 watts, and (2) require the use of
the same frequency by two stations talk-
ing to each other. (See FCC Report,
October, 1960.)

After the petition was publicized last
year, the FCC received many letters from
the CB fraternity, mostly concerned with
the power question, and all but a few
opposing any increase. Many of the
CB’ers writing to the agency felt that
complaints of too little communications
range stemmed from the use of inefficient
units and poorly designed antennas, and
the FCC said it feels the same way.

According to the Commission, good en-
gineering practice would require that an
increase in power be accompanied by
higher technical standards, such as those
in effect for all other land mobile radio
units operating with more than five
watts; and this would increase the cost
of the CB equipment and curb its appeal
for many users. Also, the agency pointed
out, the high-powered stations would not
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These men are getting practical training in...

E LECTR I c ITY ELECTRONICS

—— e
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A.C. and D.C. Motors
Generators
Swilchboards
Ccntrollers
Modern Appliances

Automatic Electronic
Control Units
(Shown at lef+—Instructor explaining

operation and testing of a large Motor
Generator in our A.C. Department)

TELEVISION ELECTRONICS

Oy, Real:

Television Recelvers
Black & White and Coior

AM-FM and Auto Radlos
Transistors —Printed

Circuits —Test Equipment
(Right — Instructor helping students

check the wiring and trace circuits of
television receivers.)
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Train in the NEW SHOP-LABS of COYNE

Largest, Oldest, Best Equipped School of its Kind in the U.S.

Prepare for your future now in today’s top opportunity field. Don’t
be satisfied with a **No Future’ job. Train the Coyne way for a better
job in a field that offers a world of opportunities in the years ahead.
You train in Chicago—the Electrical and Electronic
Center of the World—on real equipment. Profes-
sional and experienced instructors show you how,
then you do practical jobs yourself. No previous
experience or advanced education is needed.
FINANCE PLAN: Enroll now, pay most of tuition
after graduation. Part-time employment help for
students.

Mail coupon or write to address helow for free book —"" Guide to
Careers”. Whether you prefer Electricity, "I'elevision-Radio or Com-
bined Electronics Training, which includes both fields, this book de-
scribes all training and gives facts to Vets and Non-Vets.

B. W. Cook, Jr., Pres. ' Founded 1899
ELECTRICAL SCHOOL
CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W, CONGRESS PARKWAY, CHICAGO 7 Dept. 31.2C
ELECTRICITY % RADIO % TELEVISION % REFRIGERATION % ELECTRONICS
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Mail Coupon or Write
Mall coupon below In
for FREE Book an Envelope or paste

on a Postal Card or
Book comes by mail. No obliga- write Address given

tion and no salesman will call. and Free book,
“Guide to Careers”,

| vitn information will
be sent toyou by
l COYNE ELECTRICAL STHOOL geturnimail:
l Dept. 31-2C, New Coyre Buildi
1501 W. Congress Pkwy., Chicago 7, lllinois
: Send BIG FREE book ond details of all the training

you offer. However, | am especially interested in:
v [ Electricity [ Television Both Fields

Name

City State

} Add
ress.
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(I understand no Salesman will call)
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TIME TO CLEAN UP
YOUR SYSTEM...

orelco’

T-7 LOUDSPEAKERS
with voice coil magnets of
Ticonal-7 steel (309 more
efficient™ than Alnico V)

*...309% more efficient
response to the full signal range
of your amplifier . . . WHETHER
ITS RATED OUTPUT is

10 WATTS ora HUNDRED . ..
at any listening level from a
whisper to a shout!

GUILD-CRAFTED BY PHILIPS OF
THE NETHERLANDS TO GIVE YOU

THE
CLEANEST
SOUND
AROUND

Ask for a )
demonstration )
wherever

good sound is
sold or write to: %

NORTH
AMERICAN
PHILIPS
CO., INC.

High Fidelity Products Division,
230 Duffy Avenue,
Hicksville, L.1., N.Y.

be compatible in the same area with ex-
isting five-watt equipment, and hundreds
of thousands of existing CB units could
be obsoleted.

On the question of requiring use of
the same frequency by two stations talk-
ing to each other, the agency said that
such a practice would be a good idea
whenever possible; but if single-fre-
quency communications were required, it
would restrict the fullest use of the serv-
ice. The Commission added, however,
that if CB licensees abuse the privilege
of cross-channel operation to further any
type of hobby activities, it’s going to re-
consider its position.

Additional types of emission for the Citi-
zens Radio Service were also requested
by Connelly, and the West Coast outfit
came off a little better on this one. The
Commission said that either single or
double sideband, with or without car-
rier, or with reduced carrier, ‘“is in-
cluded” in its current definition of per-
missible CB communications. Here again,
however, a close watch over any such
uses is going to be made, particularly in
connection with power input; and if there
are a large number of violations on this
score, or if too much interference is be-
ing caused to conventional CB units, a
cutback will be in order.

The application form changes for ama-
teurs that we told you about last October
have now been put into effect on an op-
tional basis, and will become mandatory
the beginning of July. After that time,
you can’t use the present Form 405-A
(renewal without modification) or Form
602 (for a station at a military post).

Amateur Form 610—now employed for
operator and/or station licenses and for
clubs and additional station licenses—
can be used after June 30 only for an
operator license, a combined operator and
station license, or a station license where
the licensee already has an operator’s li-
cense. And there's a new Form 610-A—
which replaces the 602—to be used for an
additional station, a club station, and a
station ‘for recreation under military
auspices,” where more detailed informa-
tion about the station is required.

Also, the time for filing renewal appli-
cations for amateur licenses has been
changed from ‘‘within 120 days” of ex-
piration of the old license to “within 60
days” of the expiration date. -0~
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BREAK THROUGH T0 HIGHER PAY
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SUCCEED IN MANY HIGH-PAYING

JOBS LIKE THESE...

» TV-Radic Sales, Service and Repair

» Profitable Business of Your Own

» Communications Technician— F.C.C. License
* Hi-Fi, Stzreo & Sound Recording Specialist

« TV-Radio Broadcasting Operator

« Technician in Computers & Missiles

» Electronics Field Engineer

» Specialist in Microwaves & Servomechanisms

» Expert Trouble Shooter
« All-Phase Master Technician

NATIONAL e SCHOOLS

WORLD-WIDL TRAINING SINCE 1903
4000 $Q. HGUEIROA ST.,
Write Dept. R2G-31

=

e EE.

ou wish te take your tralning in ur
:'!:I“M School at Les Aageles, L::::(
NOW in sur Big, modern Shaps “‘nl e
Woek wilh the [atest Aute and el“
engines — 3N types — fuel injection, a‘
tomatic transmissions, ali power :'w:‘
ment — most complete facilities offer
by any school. Expert, triendly uul;uf
tors. Graduate Employment Servite. 'r:
in finding Tome near schuo!l — and pa
time jab while you learn.
WRITE FOR SPECIAL RESIDENT SCHOOL

LATALOG ANO INFORMATION

N.T.S. HOME TRAINING is
® ( assroom Developed
e Lab-Studio Plamned
e Shop-Tested
o Dndustry-Aparoved
o Saecifically Cesigned
for Home S-udy

105 ANGILS 37, CAUIF, U.S. A

il

ACCREDITED MEMBER

. the only nationalty

recogaired occrediting
ogency for privale
home siudy schools

ACTUAL LESSON

NO OBLIGATION!
NO SALESMAN WILL CALL

3

FREE BOOK/

ties in All Phases:

A more rewarding job . ..o secure
future ... a richer, fuller life can
be yours! As an N.T.S. MASTER
TECHNICIAN you can go straight to
the top in industry...or in your
own profitable business.

19 BIG KITS

YOURS TO KEEP

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

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-

ate advisory service.

You build a Short Wave-Long Wave
Superhet Receiver, plus o large-
screen TV set from the ground up,
with parts we send you ot no addi-

MAIL
COUPON
NOW

for

and

ACTUAL
LESSON

Addres~
i City.

NATIONAL & SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. “All-Phase’’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
Servicing, Communications, Preparation
F.C.C. license, Broadcasting, Manufacturing,
Radar and Micro-Waves, Missile and Rocket Projects.

Avutomation,

You

5 work on
S8 actual job
\ projects

F;ala book
gives you all the facts

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

EARN AS YOU LEARN...

WE SHOW YOU HOW!
Many students pay for entire tuition
—and earn much more — with
spare time work they perform while

troining. You can do the same...
we show you how.

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

TO INVESTIGATE.

Mail Now To

National Technical Schools, Dept. R2G-31
4000 S. Figueroa St.,

Los Angeles 37, Calif.

Please rush FREE Electronics-
TV-Radio “Ogportunity’’ Book and Actual
Lesson. No Salesman will call.

Zone___State

' {C] Check here if intereste: DNLY Tn Resident Tralning at Los Angeles,
§ VETERANS: Give dcte of discharge




fastest, easiest way
to learn math

BASIC MATHEMATICS

(A PICTURED-TEXT COURSE)
by Norman H. Crowhurst

New approach and pictorial technique makes
it easter than ever before possible to learn
all the math you need to get alead.

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—regardless-of your pre-
vious education! It employs an exciting new tech-
nique wherein basic mathematics is presented as
one continuous development of mathematics. The
individual branches of mathematics are not
divided into separate and unrelated subjects.
Algebra, 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 illustrations create clear
images of mathematical ideas formerly difficult
to understand or imagine through words alone.
NOW AVAILABLE VOLUME |-—FIRST STEP TOWARD MASTERY
OF MATHEMATICS — In Volume I 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. You learn addition, subtraction, multi-
plication, division, taking of roots, decimals,
areas, angles, distance/time, rate of growth,
ratios, percentages, etc. All subjects follow one
another so easily that learning is ‘painless’.
Imagine a dedicated teacher sitting next to you
and very patiently and painstakingly explaining
step by step the processes of mathematics in each
subject area... This is Basic Mathematics.

WHY A KNOWLEDGE OF MATH SPEEDS YOUR PROGRESS IN
ELECTRONICS — No matter what your plans are in
electronics—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,
you must have a firm foundation in mathematics
to achieve your goal. This course will speed you
towards your goal.

4 VOLUMES TAKE YOU FROM COUNTING TO CALCULUS —
VOL. I—Arithmetic as An Outgrowth of Learn-
ing to Count—(now available) #268-1, $3.90.
_.VOL. II— Introducing Algebra, Geometry,
Trigonometry, Calculus as Ways of Thinking in
Mathematics. (available May). VOL. III—Devel-
oping Algebra, Geometry, Trigonometry, Calcu-
lus as Workirig Methods in Mathematics. (avail-
able in late 1961). VOL. IV—Developing Algebra,
Geometry, Trigonometry, Calculus as Analytical
Methods in Mathematics. (available in late 1961).

At book stores, parts distributors, or direct,

No matter where you buy these books, we guarantee
satisfaction or your money back within $9-days. PE-3

JOHN F. RIDER PUBLISHER INC.

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

»‘ Canada: Chas. W. Pointan, L1d., 66 Racine Rd., Rexdale, Ont
Export: Acme Code Company, Inc., 630 9th Ave.,N.Y.
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“Tiny Mite" P.A.

B Glancing through some back copies of PoruLAR
ELEcTRONICS, I came across the “Tiny Mite” am-
plifier in your June 1960 issue. I have been deliber-
ating whether to construct this project, since I
would like to connect the “Tiny Mite” to a public
address system located some distance away. Could

I get good results with this kind of a setup?
ALAN KOUDELKA
Long Island City, N.Y.

With the addition of suitable coupling compo-
nents, the output from the “Tiny Mite” can be fed
into any amplifier for greater gain or speaker lis-
tening. Since you state that the “Tiny Mite” would
be located some distance from your amplifier, you
would probably have to insert « cathode follower
or other impedance-coupling device at the output
of the “Tiny Mite.”

One-Tube Tuner Recommended
B T constructed several “one-tube wonders” sim-
ilar to the FM tuner described in your August
1960 issue, and was completely dissatisfied every
time. However, your model is an excellent per-
former and I should like to recommend it to others
who want to listen to FM or who like to build ex-
perimental circuits. The parts values are not at all

critical—I substituted almost every part and

wound my own coils from junk-box odds and

ends, The resultant tuner is adequate in every re-
spect.

Duane R. Duncan

Manbhattan Beach, Calif,

"Sweet Sixteen"
B I plan to build two of your “Sweet Sixteen”
speaker systems (January 1961 issue), but I
wonder if you can tell me how I can extend the
range from 10,000 to 20,000 cycles?
R. G. Kinc

Costa Mesa, Calif,

A small (3" or 5”) tweeter can be easily added
Lo cover the range you mention—simply wire the

Always say you saw it in—~POPULAR ELECTRONICS




only for those who really need them...

Only a short time ago, the FCC opened 22 channels for
{ Citizens Band operation. Licensing was radically simplified.
| Where farmerly two-way radio licenses were granted only to
public safety agencies and certain other special groups,
SUDDENLY. EVERYBODY COULD HAVE 2-WAY RADIO!

... providing. of course. he could afford the bulk and cost
[ of the equipment that was then available.

Yet in spite of the bulk and the cost. nearly two million
| Citizens Band transceivers have been purchased to date! A
| tremendous demand has developed!

‘ | You car imagine what will happen now that compact, pro-
| fessional-quality instruments like the CADRE °‘500° and
l | the CADRE ‘100" are available!

These CADRE units are built to the highest standards of
[ the electronics industry, by a company that has been long
establisiied as a prime manufacturer of precision electronic
research equipment and computer assemblies. CADRE
transceivers are 100% transistorized —compact, lightweight
t ... engineered for unparalleled performance and reliability.

|

‘ The CADRE 5-Watt Transceiver, at $199 95, for example,
for offices, homes, cars. trucks, boats, aircraft, etc., measures a

| mere 11 x 5 x 3°, weighs less than 6 pounds! Nevertheless, it
offers 5 crystal-controlled transmit/receive channels (may be

‘ used on all 22), and a range of 10 miles on land, 20 over water!

[

The CADRFE. 100-MW Transceiver, $124.95, fits into a shirt
pocket! Weighs 20 ounces, yet receives and transmits on any
of the 2 channels . . . efficiently, clearly ... without annoy-
ing noise. A perfect “pocket telephone’!

For the time being. it is unlikely that there will be enough’
CADRE tiransceivers to meet all the demand. Obviously. our
dealers canmot restrict their sale to the fields of medicine.
agriculi 1~e. transportation, municipal servicss. etc. How-
ever, since these CADRE umits were engineered for profes-
sional an: serious commercial applications —and cost more
than orcinary CB transceivers—we believe that as “water finds.
its owr: TeveL” CADRE transceivers will, for -he raost part,
find thadrway the hangcs of those who rea'ly ne
L~ P

o_:l'.alnc_t.i'c?n and '(.ie_taileglf—bbiﬂ»; "ot

CADRE INDUSTRIES CORP., Endicott, N.Y.

Prices appear ng in this advertisement are suggested retail prices.
March, 1961 13



The
Beautiful

Fetrodor
CONSOLETTE

—only small
organ with
two full
61-note key.
boards and
22 slops,
Requires only
2,x3+2# floor
space! Com-
mercial value
approximate.
ly $1600

or more,

BUILD THIS SUPERB F2Acden
ORGAN FROM SIMPLE KITS
and save over 50%!

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober Electronic Organ!

Now you can build the
brilliant, full-range
Schober CONSOLETTE or
the larger CONCERT
MODEL with simple hand
tools! No skills are need-
ed; no woodworking nec-

ment you assemble is as
fine, and technically per-
fect, as a commercial or-
gan . .. yet you save over
50% on quality electronic
parts, high-priced labor,
usual store mark-up!

essary. Just as-

semble. clearly [~ THE GREAT sFreer Booklet

marke elec- end for 16-page
tronic parts CONCERT booklet in full
guided by step- MODEL color describing
by -step instruc- _meets Schober organs
tlons. You build | specificationsof | you may build
from kits, as fast American for home, church
or as slowly as Guild of or school, plus
you please...at Organists articles on how

home, in your
spare time — with a small
table serving as your en-
tire work shop.

Pay As You Build!
Start building your organ

at once, investing just
$18.94! The superb instru-

easy it is to build
your own organ and how
pleasant it is to learn to
play. Also available is 10”
LP demonstration record
(price $2.00 — refundable
on first order). Send for
literature. No obligation
and no salesman will call.

Mail This Coupon For FREE Schober Literature
And Hi-Fi Demonstration Record TODAY!

The Schober Organ Corp., Dept. PE-4
43 West 61st St., New York 23, N. Y.

Please send me FREE full-color hookiet and
other literature on the Schober organs,
[ Please send me the 10~ hi-fi Schober demon-
slration record. | enclose $2.00 (refundable on
receipt of my first kit order),

R

Letters
(Continued from page 14)

tweeter in series with a 1- or 2-uf. paper or oil-
filled capacitor and hook it across the two leads
from the amplifier. If you don’t have such a capac-
itor on hand, you can reach the required value by
wiring a number of smaller units in parallel—the
smaller the capacitance, the higher the frequency at
which the speaker will become effective.

"Down With the FCC"

B You have said that you belicve the caliber of
the Citizens Band operator will improve as the
novelty wears off (Letters from Our Readers, Oct.,
1960). I think you are mistaken.

The Citizens Band has been “squelched” by the
FCC in its usually efficient manner. They called it
a “Civilian Band,” then made rules that buttoned
it up to form a “Business Band.”

It is my opinion that we need a little more
democracy in this country—in other words, all

Commissioners should be re-elected every two
years so that we can vote them out when we want
to do so.
Mryron R. Fox
Brookville, Ohio

It is our opinion that what vou want is a loos-
ening of the rules to permit rag-chewing on the
Citizens Band. This would turn a band that is use-
ful for both business and personal communications
into a QRM -riddled mess. Why not consider ama-
teur radio? There you can talk to your heart’s
content—if you can prove that you are technically
competent to handle a transmitter.

Carl and Jerry Fan

B 1 enjoy your Carl and Jerry series very much
and think it is a strong point of the magazine. But
the author always tells us about the interesting
things that Carl and Jerry build and never gives
any construction details. There have been about a
dozen projects that I wanted to build but didn't

have enough information.
H. K. MoxroE
Berea, Ohio

Carl and Jerry are fictional characters and, as
such, are intended to entertain—not instruct. About
the only “‘construction” we think you're likely to
get out of a Carl and Jerry episode is an idea for
a project. From there on, it’s up to you to dig into
the available literature and come up with a project,
much as they do. You'll have to work just that
much harder, but yow'll also experience the added
satisfaction that comes from building “from the
ground up.”

Always say you saw it in—POPULAR ELECTRONICS



Completion of the Master Course (both Sections) will
prepare you for a First Class Commercial Radio Tele-

phone License with a Radar Endorsement. Should you

tells how

fail to pass the FCC examination for this license after
successfully completing the Master Course, you will re-
ceive a full refund of all tuition payments. This guar-
antee is valid for the entire period of your enroliment
E agreement.

Your FCC Commercial License
—or your money back

"License and $25 raise due to
Cleveland Institute training"

“I sat for and passed the FCC exam for my second class
license. This meant a promotion to Senior Radio Tech-
nician with the Wyoming Highway Department, a $25 a
month raise and a District of my own for all mainte-
nance on the State’'s two-way communication system. 1
wish to sincerely thank you and the school for the won-
derful radio knowledge you have passed on to me. I
highly recommendd the school to all acquaintauces who
might possibly be interested in radio. I am truly con-
vinced I could never have passed the FCC exam without
your wonderful help and consideration for anyone wish-
ing to help themselves.”

CHARLES C. ROBERSON, Cheyenne, Wyoming

Cleveland Institute Announces
A New And Dynamic

Technician Training Program
in Computers, Servo Mechanisms,
Magnetic Amplifiers, and Others
Other advanced fields covered include Basic Math, A. €. Circult
Analysis, Pulse Clreuitry, Color TV, Radar, Adva d Measuring

Technigues, Indusirial Electronies, Instrumentation, Awulomation,
Radio Telemetry, Send for information today,

GET THIS HANDY POCKET
ELECTRONICS DATA GUIDE

FREE...

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

TO GET THIS FREE GIFT, MAIL COUPON TODAY!

Cleveland Institute of Electronics
Desk PE-75 1776 E. 17th St.

Marchk, 1961

----1

; CIE HELPS
TRAINEES GET BETTER JOBS

a sucsesstul plan Tl}l.. e
Elecironics Training

----------------q
Cleveland Institute of Electronics |
Desk PE-75, 1776 E. 17th $t., Cleveland 14, Ohio i
Accredited by National Home Study Council.
Please send Free Career Information Material prepared tol
help me get ahead in Electronics. | have had training org
experience in Electronics as indicated below.

7 Military =3 Amateur Radio 1

[ Radio-TV Servicing 3 Broadcasting

{3 Manufacturing ] Home Experimenting

3 Telephone Company —] Other 1
In what kind of work are you now engaged?............ 1
4444444444444444444444444444444444444444444444444 ]
In what branch of Electronics are you interested?....... [ ]
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA [ |
NAME. et s Age........ 1
EXTIEE 000000000000000000008000000090 0060000000000 [ ]
B2 00000000000000000000 Zone.... State........... 1

PE-75

Cleveland 14, Ohi0 Do wm wm me o o oo o o on o= on o= o o o on ol
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OP tronics
IIA\\ Bookshelf

“ELECTRICITY: HOW IT WORKS," by
Percy Dunsheath. Published by Thomas
Y. Crowell Co., 432 Park Ave. S., New
York 16, N. Y. 248 pages. Hard cover.
$3.95.

This book takes you on a tour through
the history of electricity, explaining new

ELECTRICITY:

teries as they ap-
HOW IT WORKS

pear. Sprinkled
with  descriptions
of experiments il-
lustrating many of
the basic principles,
the book also makes
| liberal use of fig-
w4 ures and graphs. It

L concludes with a
chapter on the free
electron, thus
bringing wup the

by Percy Dunsheath

theory of electronics. Recommended for
the beginner who wants to know more
about this fascinating subject.

ASS SR o W we Y

“SERVICING TV TUNERS,” by Jess E.
Dines. Published by Howard W. Sams &
Co., Inc., 1720 East 38th St., Indianapolis
6, Ind. Soft cover. 272 pages. $4.95.
The compact structure and rather com-
plex circuitry of TV tuners do not make
for easy servicing. But the author be-
lieves that a serv-
iceman should have
little difficulty in
handling any tuner
trouble—if he has
the full under-
standing of this
important compo-
nent that this book
is intended to pro-
vide. One of a se-
ries on TV servic-
ing by Mr. Dines,
the book not only

servicing

TV

TUNERS

CITIZEN’S BAND

® New "noise immune" squelch circuit.

® New "Pi" plate and output tuned circuit assuring
maximum transfer of power to antenna.

® Gated audio response for greater talk-power.

® Front panel mounted modulation and R.F. indicator.

® Heavy duty power supply capable of more than twice
normal operating requirements,

® Heavy duty, high efficiency coaxial antenna con-
nector.

Attractively styled Silver
Jet vinyl fabric covered
aluminum enclosure with
white molded vinyl front.

RADIO TELEPHONE

® External speaker connections,

® Hermetically sealed relay guarantees virtually trouble-
free operation.

® High level, full power AM modulation.

TWO STYLES: CD6/6 —6 Volt D.C. and 115 Volt A. C.;
CDé/l2—]2VoltDC and 115 Volt A.C.
*Suggested retail price $189.50 complete with crystals lor 1 chonnel,

2 power cords, mounting bracket, and ceramic microphone with coiled
cord and hanger.

MULTI-PRODUCTS COMPANY . 21470 COOLIDGE HIGHWAY « OAK PARK 37, MICHIGAN

Always say you saw it in—POPULAR ELECTRONICS
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F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C, commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license
is Federal Government evidence of your qualifications in
electronics. Employers are cager to hire licensed technicians.

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

primarily in that it qualifies you to take the second class I
examination. The scope of authority covered by a third class ."iq
license is extremely limited. N7
The SECOND CLASS radiotelephone license qualifies ﬂb:q
you to install, maintain and operate most all radiotelephone %"g‘
equipment except commercial broadcast station equipment. ?‘.,"
The FIRST CLASS radio telephone license qualifies you )3 &4
to install, maintain and operate cvery type of radiotelephone aa
equipment (cxcept amateur) including all radio and tele- ?ti‘
vision stations in the United States, its territories and pos- '}:
sessions. This is the highest class of radiotelephone license “?
available. V‘

NP

INL

>
()

A\

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-
rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail arc: Basic Electricity for
Beginners, Basic Mathematics, Ohm's and Kirchhofl's
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance, lmpedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles
of Amplification, Classes .of Amplifiers, Oscillators,
Power Supplies, AM Transmitters and Receivers, FM
Transmitters and Receivers, Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

>\7

2

\

<7

OUR GUARANTEE

If you should fail the F. C. C, exam after finishing our
course, we guarantee to give additional training at NO
ADDITIONAL COST. Read details in our free booklet.

\\\. GET your tirst class commercial

F.C.C.LICENSE

QUICKLY !

Learn by Correspondence or in Resident Classes

Grantham training is offered by correspondence or in
resident classes. Either way, we train you quickly and
thoroughly---teach you a great deal of electronics and
prepare you to pass the F.C.C. examination for a first
class license. Get details now. Mail coupon below.

\ This booklet
FREE!
This free booklet gives

details of our training

and explains what an
F.C.C. license can do for
your future. Send for
your copy today.

s
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Upgrade Your Income

To get ahead in electronics —first, you need the proper train-
ing; then, you need “proof” of your knowledge. Your first class
commercial F.C.C. license is a “diploma’” in communications
electronics, awarded by the U.S. Government when you pass
certain examinations. This diploma is recognized by employers.
Grantham School of Electronics specializes in preparing you
to earn this diploma.

Grantham training is offered in resident classes or by cor-
respondence. Our free booklet gives complete details. If you
are interested in preparing for your F.C.C. license, mail the
coupon below to the School's home office at 1505 N. Western
Ave., Hollywood 27, California—the address given in the coupon
—and our free booklet will be mailed to you promptly. No
charge —no obligation.

HOLLYWOOD RESIDENT CLASSES
CALIF. HELD IN FOUR CITIES
; TITENG If youare interest-
WASH. <_ ed in attending day

or eveningclasses
mail the coupon for
free information to

KANSAS CITY

<

I .
5 (Mail in envelope or paste on postal card)
To: GRANTHAM SCHOOL OF ELECTRONICS
1505 N. Western Ave., Hollywood, Calif.
Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F,C.C. license quickly. | understand there is no obligation
and no salesmon will call,

MO
- Name. Age
our home of- on e
q 3 Address
WASHINGTON fice inHolly- o ~
D.C. wood, Calif. Y ae
I am interested in: []HomeStudy, [J Seattle classes
~ e . -2 < i O Hollywood classes, (] Kansas City classes, [J Washington classes |
MAIL COUPON NOW—NO SALESMAN WILL CALL-)L_____________________________‘.a_c.J

March, 1961



At last!
a speaker cabinet kit
with a choice of styling!

UNIVERSITY'S
MEDALLION

KIT teatures 5
‘Select-a-Style’
snap-on grilles

NOW, the exciting new styling concept of the Medallion
XII speaker system is available in cabinet kit form too!
For the first time, you can take pride in assembling a high
fidelity speaker cabinet that's styled to your taste . . . and
hers too! The secret’s in the interchangeable snap-on
grilles, available-in Swedish Modern, Colonial, Italian
Provincial, French Provincial and Contemporary. Prac-
tical? If you ever change your decor, just change the grille.

Each grille frame is authentically interpreted, expertly
crafted and pre-assembled for you, with only the grille
cloth and hardware to be mounted. The cabinet itself is
easy to assemble, with every piece precision machined to
the closest tolerances . . . seiected 34" hardwoods assuring
resonant-free performance. And smooth-grained veneers
make it easy to achigeve a professional finish.

The Medallion’s exceptional versatility extends to its
speaker mounting board as well . . . letting you plan vir-
tually any type of multi-speaker system using either a high
compliance or high efficiency 12* woofer, 8” cone speaker
or driver /horn for mid-range, and
wide-angle horn or University’s
fabulous Sphericon for treble. If
you desire a single integrated
wide-range speaker, University's
new Series 200 high compliance
speakers will easily outperform
most multi-speaker systems.

And it fits anywhere! On floor or
bench...evenbuilt-in. Withor with-
out its matching base, as highboy
or lowboy. Only 177x24"x]1214”
deep, it's ideal as a stereo pair.

See the Medallion at your Univer-
sity dealer now. You’ll surely agree
that as a kit, assembled cabinet, or
complete Medallion XII speaker
system, it’s the most intriguing and
sensible idea yet in high fidelity!
NET PRICES: Cabinet kit — $49.95.
Grille kits—Contemporary, $7.95.
others, $12.95 each. Base kit—$12.95.

20

Write for University's new
‘Informal Guide to Com-
ponent High Fidelity.’
Desk A-3, University
Loudspeakers, Inc.,
White Plains, N.Y.

&

A Division of Ling-Ternca Eloctromics, inc.

Bookshelf
(Continued from page 18)

describes the mechanical and electrical
characteristics of practically every type
of TV tuner ever built, but also contains
hundreds of schematic diagrams and
photos which eclarify the detailed cir-
cuit discussions. Recommended for any-
one who needs a one-source reference
| volume on all phases of TV tuners.

New Lliterature

A colorful 64-page catalog, FR-61-G, on
TV and radio chemicals, alignment tools,
service aids, and hardware is available
from GC Electronics Co., 400 S. Wyman
St., Rockford, Il

The newest (36th) edition of the Harri-
son Electronic Material Buyer’s Guide
contains nearly 300 pages and lists a wide
range of parts and equipment produced
by some 165 different manufacturers.
Write to Harrison Radio Corp., 225
Greenwich St., New York 7, N.Y., for
your copy.

A complete line of crystals as well as a
variety of printed-circuit subassemblies
and other items are described in the 32-
page 1961 catalog of the International
Crystal Mfg. Co., 18 North Lee, Okla-
homa City, Okla. New this year are all-
transistor subassemblies which, when in-
terwired, form a complete transistorized
transceiver for CB or ham use.

Two educational handbooks for second-
ary-school science classes, ‘“Laboratory
Experiments with Radioisotopes for
High School Science Demonstrations”
and “Teaching with Radioisotopes,” are
highly recommended to the science teach-
er and to the “science-fair’’-minded stu-
dent. Copies can be purchased from the
Superintendent of Documents, U. S. Gov-
ernment Printing Office, Washington 25,
D. C,, for 35 and 40 cents respectively.

“Some Plain Talk About Fuel Cells” is
a 12-page booklet that discusses recent
work in fuel-cell experimentation and de-
velopment. Write to General Electric Co.,
Schenectady 5, N. Y., for Booklet GED-
4111. -3
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(o LITED value-packed 1961

. 444-PAGE ELECTRONICS CATALOG

including special products
available only from Allied

free

e SAVE MOST ON
muttﬂng i - EVERYTHING IN ELECTRONICS

e\th

“S

g

. @ New Stereo Hi-Fi Systems—
s [ | Everything in Hi-Fi Components

& Money-Saving, Build-Your-Own
KNIGHT-KITS® for Every Need

—a-= ® BestBuys in Recorders & Supplies

: & Newest Public Address Systems,
] Paging and Intercom Equipment

B

# Amateur Receivers, Transmitters

(=4 and Station Gear
?»»— g E e Citizen’s Band 2-Way Radio
L2

7 ® Test and Laboratory Instruments
» TV Tubes, Antennas, Accessories

#» Huge Listings of Parts, Tubes,
Transistors, Tools, Books

5 ¢ beroom.
%}] ' BUY ON EASIEST TERMS
- %
S " only *2 down on orders up to $50; "

only $5 down on orders up to $200; %

A[l/fﬂ exclusive:

MONEY-SAVING KNIGHT-KITS® —truly tke very best only $10 down over $200. ’
Y in build-your-own electronic equipm2nt—lowest Up to 24 months to pay. ~ #
i in cost, easiest to assemble, best for parformance. P #e
Select from a complete line of Stereo hi-fi kits, R

& Hobbyist kits, Test Instrument and Amateur kits.
KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT® STEREO HI-Fl—Comparable to the best in
quality, styling and performance, yet priced far
lower. Select super-value KNIGHT components or
complete systems and save most. Also see the
A largest selections of famous-name hi-fi compo-
- nents and money-saving ALLIED-recommended
", complete high-fidelity music systems.
Exclusive Allied products save you more

You get every buying advantage at ALLIED:
Lowest, money-saving prices, fastest shioment,
expert personal help, eosiest-pay terms, sat-
isfaction guaranteed or your money back.

send coupon today
for 444-page catalog

. . ESNSEENEPEEEAEENEN

ALLIED RADIO, Dept. 109-C1
100 N, Western Ave., Chicago 80, lll.

ke {J Send FREE 1961 Allied Catalog No. 200
H
ALLIED RADIO ;...
: PLEASE PRIST

Satisfaction Guaranteed or Your Money Back 8
a Address H
World's Largest Electronic Supply House H H
’l‘l‘EL'\ = City Zone State. =
éﬁ'——f S=—=—=—= our 40th year SEEsesasEsEsSESEASESsSsSNSSsSEaaNEESSSEESS
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If you're in a weak signal area where all chan-
nels are not sharp and clear, or in a big city
where buildings interfere with reception W If
your TV set is growing old and doesn’t per-
form the way it used to W If you're operating
2, 3 or more TV sets from a single antenna, and
reception is not quite up to par @ If your FM
radio is not bringing in all stations in your area

ADID

NEW BLONDER-TONGUE TV/FM
POWER BOOSTER — MODEL BTA

TV PICTURES WILL SPARKLE
and FM will come through
crisp and static-free
B offers more gain that ever before possible, at
such a low price B improves TV and FM recep-
tion by boosting signal strength. (7 to 9 db,
channels 2-13; 4-8 db, FM) W installs in sec-
onds with only a screwdriver.

engineered and manufactured by
BLONDER-TONGUE, 9 Alling Street, Newark 2, N. ).

Canadian Div.: Benco Television Assoc. Ltd.. Toronto, Ont.
Export: Morhan Export Corp., New York 13, N.Y.

22

Hi-Fi

E Showcase

oooo'o'

A WIDE RANGE of new hi-fi equip-
ment—from complex and powerful
stereo amplifiers to simple tape-head de-
magnetizers—continues to roll off pro-
duction lines. Space prohibits us from
covering every item, but some of the
more noteworthy are discussed below.
For additional information on any of the
products mentioned, simply write to the
appropriate manufacturers at the ad-
dresses given on page 24.

Quality is so high and price so low on
Heath’s AA-10 monophonic hi-fi ampli-
fier that the old “two for stereo” argu-
ment need hardly be presented. The
AA-10 boasts a power response within
*+1 db, 30 to 15,000 cycles, at 35 watts,
yet sells for only $49.95 in ready-to-build
kit form. Among the AA-10’s many out-
standing features: EL-34/6CA7 output
tubes for low distortion and long life;
Heath'’s special “‘bass-bal” circuit for per-
fect balance between output tubes; two
a.c. accessory sockets for powering asso-
ciated preamps, tuners, and the like. . . .
For the more conventional stereo setup,
Allied Radio offers two Knight stereo
amplifiers, one in kit form and one fac-
tory-wired. Selling at $119.95, the kit in-
corporates a number of printed-circuit
switches, boards, and resistor-capacitor
assemblies, thus substantially reducing
assembly time and minimizing any
chance of error. This amplifier, 83Y U934,
delivers 35 watts per channel and incor-
porates several features that should ap-
peal to tape fans. Among them: output
recording jacks independent of volume
and tone-control settings, a tape monitor
switch permitting instant comparison
between sound source and tape record-
ing, separate and switchable equalization
for 334” and 7%” tapes. The fully wired
stereo amplifier carries a conservative
rating of 37.5 watts per channel from
tubes and components operating well be-
low their maximum ratings. Priced at
$169.50, the KN-775 includes provisions
for headphones with a special front-panel
jack that automatically silences speakers

Always say you saw it in—POPULAR ELECTRONICS



A MIRACLE IN SOUND

THE A.E.S.

After two vyears of research and development a
speaker system we can unconditionally guarantee to
be the finest bookshelf unit ever built for home use
that you have heard, REGARDLESS OF PRICE, or your
money back.

Thousands of these gigolos are now in use all over
the country. The acceptance has been unbelievable.
Never before a sound so realistic to so many people
in so many different homes! These are the facts that
enable A.E.S. to make this bold offer.

Product Research & Development Company

CONSUMER PRODUCT REPORT
A new product recently introduaced is the subject of much controversy.
1t has been this controversy that prompted the Product Research &
Development (,umlmny to make the fotlowing teats and report.
PORT SUBJECT: A. E. S. GIGOLO

Descrlpllon Luoksheu Lype speaker system. Size, 247 wide,
127 high, and 9%” deep, Which places the Gigole among the tfew
true boukshelf speakers. Cabinet construction is unusually heavy
and well reinforeed. 25 Ibs. Visual inspection showed
care in assembly, with tightly sealed front und back. Cablnet was
expertly sanded and ready for finishing, The grill material is of
the plastic, acoustically trensparent iype, neutral in color and
acceptable in style. Our first impr on was that the wmanufac-
turer's ciforts were directed to sound reproduction only, with
tttde regard for furniture tinish or siyle. But, svime of the do-it-
yourself finishing kits on the market will help rectify this situa-
tion. The wood product used throughout the cabinet is of a new
type amd differs from the usual plywood econstruetion. ‘The comi-
pletely scaled enclosure is filted with spun orlon, which in our
opinion will not enly do a better job of dwmpening than fiber-
glass hur alxo will eliniinate the poxsibllity of glass particles find-
ing their way to the speaker voice ceil. A real first—Goud think-
ing A E.S.—The reproducing unit is an eight ineh high compli-
ance silicon treated woofee, with an exeeptionally long-throw
double weund volee coil. Thisx speaker is also cauibped with a
hardened high frequeney reproducing cone . . .

Listening Test. This was the mast cnlightening part of our
test, To explolt the manufsturer's elaim of cficieney and power
handling capacity, we went to the extreme of using a xix tran-
sistor radlo as 4 sound xource. We found it had sufliclent vower
to drive the < Glgolo 10 a good listening level. What makes
this stiuple experbivent so remarkable is that the balance of this
test was wmplrlm by using a Scott model 272-88 watt stereo
amplifier . .

The manufacturer’s elaliu of frequency response from 19 eps.
to 21 KC cannot be dixputed from the standpeint of response
only. But the test indicated that this was not a that reproduction.
However, we would like to point out that in group listening tests
the Gigole was repeatedly picked ous from other bookshelf speak-
cers ranging from $44%.00 to over $200,00, to have the liveliest
and a mast realistic performanee. These unusual reactions 1con-
sidering pricet may be somewhat explained by the fact that the
Gigolo scemed 1o be the more efticient and to have the most mid-
range presence of the units lested.

Summary: Without a douht there are available speaker systenis
with speeifications better than the A K8, Gigole, But, at a sell-
ing prive of Afteen dotlars ($15.10) 1his unit offered by A E.S.
R I'ayne Avenue, ¢leveland 14, Ohio, is, in our opinion,
the hext value ever olfered to the audio market,

In concluslon It is the opinion of our marketing analyst that
the manufacturer’s cost of the tligolo exceeds the present selling
price of tiftecn dollars (§15.00). Leok for & price increase In the
vory near future, PRD.

PNEUMATIC LOADING ———
N

8 OHMS
TERMINAL STRIP TQ AMPLIFIER ——~ i

ORLON ACOUSTIC DAMPENING MATERIAL—————

——

DOUBLE WOUND VOICE COIL — 12,000 GAUSS — —
3, WOOD CONSTRUCTION ——

1Y4" REINFORCED ENCLOSURE —————— -

SIZE: 24" wide, 12" high, 92" deep.

Response: 19-21,000 CPS

This unit will operate at maximum
efficiency with amplifiers from 8 to
75 watts.

In limited

time only,

ping.
March, 1961

quantity, and for a limited
$15.00 complete, plus ship-

Reprinted with the pemuulun af Prduet Rexearch & Development

Company, 1.E.S,, Inc., 8248 Puyne Ace., Clecelund 14, Ohio,
_~— ANTt INTER-MODULATIDN DISTORTION CONE REINFORCEMENTS
f/_ ~==3" HARDENED TWEETER OIFFUSION CONE

— SILICONE TREATEQ EOGE

T ACOUSTICALLY TRANPARENT GRILL CLOTH

=—— 8" HIGH COMPLIANCE WODFER,
ALMOST %" CONE BISPLACEMENT

ORDER BLANK

A.E.S., Inc.
3338 Payne Avenve, Clevelond, Ohia

Gentlemen please ship....ccccooccceiiiienienienicieeenninnnns GIGOLOS.

1 understand these units are guaronteed ond if | om not satisfied
| may return for o full refund of sales price, $15.00 each.

Nome.......... CONCNEOAENANNAAACONANND (OCOCONOACCONACARAN00NM
City ond State............. 0000aEEE0E000
Enclosed find check....ccoooveet ceveenneen. money order.........coeeenuens




QUICKLY CUT HOLES

in metal, plastics,
hard rubber...

ROUND SQUARE

GREENLEE GHASSIS PUNGHES

Make smooth, accurate openings in
1J4 minutes or less . . . for sockets,

plugs, controls, meters, panel
lights, etc. Easy to use . ..

simply turn with wrench.

Many sizes and models.
Write for literature,

LEE
GREENLEE TOOL GO., 1915 Columbia Ave., Rockford llinois

“GRE

The Finest Amplifiers Use
ACROSOUND

ULTRA-LINEAR TRANSFORMERS

. the only output transformers
perfectly balanced for

» Lowest Leakage Inductance!
s Broadest Frequency Response!

o Full Rated Power from 20 CPS to 30
KC Double this from 30 CPS to 20 KC!

Now available at leading dealers:

T0-370 25 watt output transformer .........$16.50
TP-535 Power transformer 11.75
Printed Circuit for medium power amplifier 7.50

ACRO Electronic Products Co.

410 SHURS LANE, PHILA. 28, PA.
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Showcase
(Continued from page 22)

whenever headphones are plugged in.

If you're in the market for a “broad-
cast quality” four-speed transcription
turntable and manual tone arm at a rock-
bottom price, take a long look at Lafay-
ette Radio’s PK-449. A free-floating,
shock-mounted induction motor drives a
3-1b, rim-weighted 12”7 aluminum turn-
table with wow and flutter held to a low,
low 0.29.. A speed control permits a
=7% adjustment of each speed, and ball-
bearing suspensions on the 12” tone arm
result in extremely high vertical and
lateral compliance. Price? Only $49.50.

Completely assembled and wired,
Radio Shack’s Realistic 40/A stereo am-
plifier/preamplifier provides the heart of
a stereo setup at a budget price. Priced
at $79.50, the 40/A delivers 20 watts
per channel from any one of four differ-
ent stereo inputs: magnetic phono, tuner,
tape head, or auxiliary high level. . .. If
you own a tape recorder, a tape-head de-
magnetizer is a ‘“must.” Robins Indus-
tries’ HD-3, listing at $5.95, is an Ameri-
can-made unit with a special plastic
sleeve at the tip of the probe to prevent
accidental scratches on tape heads. Al-
though the HD-3 is a low-cost “little
brother” to the company’s HD-6, its spe-
cially shaped probe fits into just about
any tape head, either mono or stereo, for
ready demagnetization. . .. With a power
output of 100 watts (monophonic), har-
monic distortion of 0.59% and first-order
intermodulation distortion of 0.1¢, (both
at full power), H. H. Scott’s new 100-
watt stereo power amplifier approaches
the last word in amplifiers. Output cir-
cuits on the 290 are meter-monitored,
which means that output tube bias can
be readily adjusted at any time to main-
tain perfect balance between channels.
Functionally attractive, the 290 is de-
signed for use with the company’s 122,
130, or other high-quality stereo pre-
amplifiers. Price: $240.00.

Heath Co., Benton Harbor, Mich.

Allied Radio Corp. (Knight), 100 'N. Western Ave.,
Chicago 80, Il.

Lafayette Radio Corp., 165-08 Liberty Ave., Ja-
maica 33, N. Y.

Radio Shack Corp., 780 Commonwealth Ave., Bos-
ton 17, Mass.

Robms Industries Corp., Flushmq 54, N. Y,

H. Scott, Inc., Dept. P, 111 Powdermill Road,

Maynani Mass
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| D124 —
Turntable $99.75 net. .
{Base only 3$9.00})

ngg

8l /
A pleasure to buy. ..}

Thorens has thought of many ways to make ~ \
buying a Thorens TD-124 a distinct pleasure. :
A Thorens franchised dealer is a man of
broad knowledge and ability, can command
your immediate respect, That’s why there
aren’t too many of them. The service after you
buy is just as important as the initial sale.
You get an almost unheard of full one year
guarantee. All this in addition to “music as
it's meant to be heard.” See your Thorens
dealer tomorrow . .. you're in for a real treat.

THORENS

FAMOUS SWISS HI-FI COMPONENTS - MUSIC BOXES
SPRING-POWERED SHAVERS - LIGHTERS

A Division of ELPA Marketing Industries, Inc. - New Hyde Park, New York i - e . P

a continuing
1
| /| pleasure to own!

No other turntable combines all these
features. The Thorens TD-124 gives you. ..

+ 4 speeds— plays any record you have or
can buy.
¢ Easy-to-use illaminated strobe lets you set
o cxact vecord speed for best musical
S reproduction while vecord is playing.
@ \;_ w... Extra leavy table (11% lbs.) for
- S "“? : extra smooth running . . . includes
light-weight aluminum cueing table.
o Built-tn level with easy-to-get-at
Singertip control.
o Easy arm installation or change.
s Motor-operates on 50/60 cps, any voltage
Srom 100 to 250.
ELP A

Guarenteed for one full year. Sold only through carefully selected franchised dealers.
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Tips

ﬁ',/ and

Technigues

XTAL PHONES ON TRANSISTOR SETS
Simple transistor radios and amplifiers
for earphone use can be hooked up to
operate with crystal as well as magnetic
phones. Simply add a 4700-ohm, Y, -watt
resistor and a s.p.s.t. switch across the
phone jack as shown in the schematic,

v W=y
ks
47000 % PRONE
2w 3 MAGNETIC
¥ 2 JACK
-:4’,0" &
CRYSTAL

and either type of phone can be selected
by flipping the switch. Open the switch
when using magnetic phones, and close
the switch when using crystal phones.
The purpose of the resistor is to pass
d.c. to the collector of the transistor

output stage when crystal phones are
used. If crystal phones are accidentally
plugged in with the switch in the mag-
netic phone position, no damage to the
phones will result with most sets having
low supply voltages.

—Art Trauffer

HANDY PARTS CONTAINERS
Empty fuse tins or pill boxes make fine
containers for washers, nuts, lugs, and
other small parts. Label each tin as to its
contents—if you need a part in a hurry,
you'll be able to find it quicker. Half a
dozen of these tins will take up little
space in your tool box and will keep the
box ship-shape.

—Clyde C. Cook

REPLACING SOLDERING TIPS
Screw-type soldering iron tips that have
become rusty can be easily removed for
replacement. First, place a few drops of
household ammonia around the threaded
part of the tip after the iron is cool. Let
the ammonia soak in a few moments and
the tip will unscrew with little difficulty.
Before installing the new tip, coat the

F—

NOW YOU CAN SECURE A

HIGH SALARIED - TOP PRESTIGE

CAREER IN ELECTRONICS

IN ONLY ONE YEAR!

ELECTRONICS is the fastest growing industry in America today, creating

§ unlimited opportunities for high salaries, with rapid advancement in
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic
engineering technicians.

LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE
ARMED FORCES send recruiters to visit each graduating class at Bailey
Tech, offering unusually high starting salaries. : L

BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter-
esting work as technical salesmen, research and development of guided
missiles, electronic business machines and automatically controlled
manufacturing plants, etc., also good RATINGS IN THE ARMED FORCES.

UP TO SEVEN TECHNICIANS are needed for every engineer ... this, plus
superior training is why Bailey Graduates are being paid more to start,
and are advancing more rapidly than many men who have spent four
years in training.

Resident training is easier and costs less than
you may think! We provide housing and part-
time jobs while in school, plus free nation-
wide employment service for graduates. If you
want to quickly enter America’s fastest grow-
ing and most exciting industry, write for iree
booklet ... no obligation.

VETERAN APPROVED

BAILEY TECHNICAL SCHOOLS

1625 S. Grand e St, Louls 4, Mo.

This Minneapolis-Honeywell system
controls hundreds of automatic mon-
yfacturing operations. Experience
on live equipment is emphasized at
Bailey and is another reason for the
tremendous backlog of high pay posi-
tions waiting BAILEY GRADUATES.

r——————-MAIL TODAY———————
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look to this sign of assurance!

The Distributor displaying this sign will x AUTH ORIZED
solve your tuner problems at a profit to you.
He has available the New Standard Tuner
Replacement Guide, including replacement parts
listings. This is the only Guide of its kind in the ‘ c o I l
world. Covers all Standard tuners produced

through 1959. Includes replacements for many
tuners not produced by Standard. Tv TU N ER D ISTR I B UTOR
He handles our 48-hour Factory Guaranteed
Repair Service and Trade-In Allowance

on unrepairable Standard tuners. GUARANTEED nepuiceuent Tuufs~ FACTORY SERVCE - PANTS
See This Authorized Distributor Today

standard kollsman
INDUSTRIES 1IN C. Formely Standard Coil Products Co., Ine.

2085 N. HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS

March, 1961




It's what you know about
using instruments
that counts!

A complete,
easy guide to

MODERN TEST
PROCEDURES

Almost anyone can repair TV’s, radlos and other elec-
tronic equipment AFTER the trouble has been found. The
trick is to know how to locate troubles in the first place—
and that means knowing how to use instruments fast and
accurately. Actually, it’s amazing what you can do with
only a few instruments—providing you know how to use
difterent kinds for the same job; how to select the right
ones ; where to use them ; how to connect them into cireuits ;
how to set controls; how to read them; and how to follow
professional test pro(otlure\ every step of the way. And
that’s exactly what this new 316-page BASIC ELECTRONIC
TEST PROCEDURES manual with its more than 190 how-to-
do-it pictures, operational procedure sketches and pattern
desipgns teaches you.

HELPS YOU TROUBLESHOOT TV and
RADIO SETS in lots less time!

BASIC ELECTRONICS TEXT PROCEDURES by LRufus Turner
helps you learn to troubleshoot any cireuit, cquipment or component
fast and accurately. Cuvers different methods for doing speciile jubs.
For instance, you learn to check distortion by the ‘scope, rejection
filter, harmonic-distortion meter, wave analyzer or awdio oscillator
methods. You learn to make resistance measurements with a current-
meter, a volt-ammeter, a volt-meter, an ohmaeter, or via the bridge
method . , . and so on,

Subjects include current clueks; power, eapacitance, resistance, AF,
RF, phase, distortion, and modulation measurements; tube and semi-
conductor testing; audio amplifier tests; sensitivity, RF gain, fidelity,
AVC voltage, operating roltage cheeks, ete.; visual alignment tech-
niques—cven transmitter and industriaf electronie test procedures.

Put your oscilloscope to work!

Simplified explanations of modern oscilloscope techniques show how
to use your ‘scope as a volt-meter, current meter, variable frequency
oscillator, etc., or for making NI, phase or AM measurements; for
distortion and deflection checking : square wave testing; visual AM and
FM alignment, and fur many other jubs. IFvery detall is explained—
from making connections, to adjusting vonirols and analyzing patterns.

STH.L, ANOTHER BIG FEATURE is the book’s usefulness in
acqualnting you with industrial electronic test techniques—including
testing non-ciectronic phenomena such as strain, pressure, etc.
Price $8.00.

PRACTICE 10 DAYS ... FREE!

r-----------------I

I Dept. PE-31, Technical Division I
HOLT, RINEHART and WINSTON, INC.
I 383 Madison Ave., New York 17, New York I

I Send RASIC PIFCTRO\IC TEST I’R()CFDURES for 10
FREE EXAMINATION. decide to keep ho N w lhen
send you $8.00 plus xmslnge in full ‘pn yme! Il‘ l
I retiim hook postpaid ‘and owe you nothing. tShvel Song 'sa00 1
with your order and we pay the postage. Same 10 -day guar-
I:ntee with your money promptly refunded if you're not morol
than satisfied with book.)

I NAME. . ... it rninnennonrenn R I TN :
ADDRESS. . ottt it ittt it i e 0booo l
CITY, ZONE, S'l‘ T
OUTSIDE U. A.—Cash with order only. Price $8.50, Moneyl
back if book 43 returned in 10 days.

-----------------J
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Tips
(Continued from page 26)

threaded parts with a small quantity of
powdered graphite or lead pencil “dust.”
The carbon dust will prevent the tip from
oxidizing, thus making for easy replace-
ment the next time.

—Edward Daniels

POWER TOOL SAFETY INTERLOCK
You can prevent children from turning
on your power tools with this simple
safety interlock. Wire the interlock by
connecting the power cord from the tool

ON-OFF SWITCH

G Gr——————
<
S
=
JUMPERS
DUAL
RECEPTACLE
PLUGS

to a dual a.c. receptacle as shown in the
schematic. To operate the interlock,
make a couple of jumpers by connecting
a wire across the terminals of two long-
handled male plugs; when both plugs
are inserted in the receptacle, the power
tool is turned on. Hide the plugs when
the tool is not in use for safety’s sake.
The on-off switch shown here can be left
out of the circuit if your power tool al-
ready has a built-in switch.

—Jamie Ellett

CROCHETING NEEDLE “‘TOOL”
Plastic crocheting needles make conven-
ient dial cord stringing aids and align-
ment tools.
Use the
hooked end
of a needle
to manipulate
dial cords in
tight corners;
file the other
end to fit tun-
ing slugs and
screws on i.f.
transformers.
A small
“knob’  can
be formed in
the center of the “tool” by winding a few
turns of plastic tape on it; the knob will
provide more leverage when you’re turn-

Always say you saw it in—POPULAR ELECTRONICS




lAFA!ETTE RADID EEE'BT Rﬂle

Ooas eva

LAFAYETTE'S [jfEscesiy i s

1961 CATALOG
324 GIANT SIZED PAGES

The Complete Catalog Featuring #
“The Best Buys In The Business” EHEs .

- G2 Stereophonitc HI-Fi Equipment
. &2 public Address Systams
Tape Recorders
{371 Radio and TV Tubes and Parts
£ Citizen Band Equipment
T3 Amateur Equipment
%\ Industrial Supplies
* Send for Lafayette’s FREE Catalog —~the mdst com-
plete, up-to-the-minute electronic supply catalog
crammed full of everything in electronics at our
customary down-to-earth monsav-saving prices.
CONTAINS HUNDREDS OF EXCIUSIVE LAFAYETTE ITEMS
NOT AVAILABLE IN ANY OTHIR CATALOG OR FROM Our 40th Year:
ANY OTHER SOURCE — SEND FOR YOUR COPY NOW! £ g v
5 o S ] EASY PAY PLAN—the simplest, and quickest way ' cet
s or e econom ml {d k. T
siast, experimenter. hobb)f'm2 2ngmeér' tochni. what you want wher you want it. As little as $2 dowr
cian, student. serviceman and dealer. ... up to 24 manths to pay.

Lafayette Radio
Dept.ic-1, P.0.Box 190
Jamaica 31, N. Y,

Send me the FREE Lafayette 324 page
1961 catalog 610

Mail the coupon today for your FREE copy of
Lafayette Radio’s 1961 Catalog.

ﬁI.A.I‘AYE TTE [ Mmaamm
r A D IX O e

165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. \ -\’ Name

OTHER LOCATIONS ——————— "u!'*\ 5

NEW YORK13,N.Y. | BRONX 58, N.Y. | NEWARK 2, H.J. REESE Aodress
PLAINFIELD, N.J. | PARAMUS, N.J. | BOSTON 10, MASS

City. oo .. Zone.__ State
L--—----------------

gy
3
0 L 1 1 5 X ' 3 2 ]
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THE VERY
FINEST
CITIZENS'

Farming,
delivery or
fleet operation

Car-to-office
or home
communication

ship-to-shore
communication

FREE

Color Brochure
WRITE TODAY

VLIVI

Mestengor.

=2 A
Boat-to-hoat or @

from

@ Anyone can operate—license issued
by FCC on request!
@23 channel Class ""D" Band coverage
—choose 1 of S channels by flip of
switch!
Designed for 10 watts—limited to 5 for
Citizens' Radio. Excellent receiver sensi-
tivity and selectivity. Built-in Squelch, Auto.
matic Yolume Control, and Automatic Noise
Limiter. With tubes, microphone, and crys-
tals for 1 channel,
Available from authorized Johnson
Distributors—installation ond service
ot all General Electric Communica-
tions Service Stations.

E.F. JOHNSON CO

® Please rush me your full color brochure describ.
ing the Viking “Messenger’’ Citizens’ Tronsceiver.

NAME
ADDRESS.

331B  crystal con-
trotled. Requires no
high voltagz supply.
For transistor car
radics. Can be con-
nected in moments -~
for emergency use, e
2.54 MC

Complete $24.9
Oglher models lor 108-162 MC avail-
able

315A A practical converter for emer-
gency use with home or auto
sets. Easily installed. Tunable

over 12

MC in_26-54 MC or 0

30 MC in 108-174 MC band.

COMPLETE $13.95

315AC Crystal controlled ug

1o 54 MC.

COMPLETE $18.95 Tl :

Crystal con(rolled up to 16%

MPLETE $22.95 AND AD

315AD Crystal controlled ror use with tran- OR RAPID
sistor car radios. 2-54 MC. COMPLETE $17.95 :

316A VARIABLE CONVERTER.

Front panel R 0

tuning permlts rapid change between sep-
arated signals over 10 MC range in 26-54 MC
COMPLETE $19.95

or 108-174 MC band.

3268 suPER cON-
VERTER. Crystal con-
trolled. For transistor
car radios. Ultra high
gain. Self contained
ANL. 2-54 MC.

Complete $44.95

126 Second Ave.S.W, » Waseca, Minn,

Tips
(Continued from page 28)

ing tight adjustment screws. Since cro-
cheting needles come in several hook
sizes and diameters, it’s a good idea to
buy a few different ones—they cost only
a few cents each at variety stores.
—Art Trauffer

SOLDERING IRON CLEANER
A metal-bristled suede brush makes a
handy soldering iron cleaner, Fasten the
brush, bristles up, to your workbench or

to a piece of plywood which can be
screwed or nailed to an adjacent wall.
To use the brush, simply wipe the iron’s
tip on the bristles; sludge and dirt will
come off, and the tip will do a better
soldering job.

—GQGlen F. Stillwell

HEAVY-DUTY POWER CORD
When the power cord on a high-drain
appliance wears cut, you can use a length
of ordinary two-wire rubber ‘“zip-cord,”
with both wires in parallel, to replace
each leg of the appliance’s cord. The re-

sulting doubled-up power cord will safely
carry up to 1200 watts. However, be sure
not to overload your power outlets.

| ~—Robert Micals

Always say you saw it in—POPULAR ELECTRONICS



CREl has developed a program of home study that is com-

O parable in technological content to advanced residence courses

For serlous. in electronics. The program was developed hand-in-hand with
leading companies and Government agencies contributing to

the Nation’s efforts in electronics, communications, missiles,

minded men o spece exploration.

This CREI program in Electronics Engineering Technology
may be completed in 2 to 4 years, depending on how much of

deSiring your spare time you can devote to study. The courses are

presented in easy-to-understand form. Our instructors will give
you personal attention and assist you when you need help.

-
h Ig her To qualify CREI graduates for advancement to key technical
positions, CREI offers a complete program in electronics,
= d including—
Income an Automation o Instrumentation e Industrial Electronics
Aeronautical Electronics e Guided Missiles o Radar
StatUS' Servo-mechanisms ¢ Computers o Astronautics ¢ Tele-

metering ¢ Communications ¢ Electronics Manufactur-
ing ¢ Field Engineering

A COLLEGE-LEVEL EXTENSIO
PROGRAM IN ELEGTRONICS

There is a drastic need in the electronics industry for well- 5 . . e s
educated engineers and technical personnel. Although the CREI's Extension Division
great majority of students find ample opportunity for ad-
vancement with their present companies, CREI maintainsa  gffers you 2 co"gge_level
(I;Iacemenfti; gureau to gssistb%radua:es an% advanced stu-

ents in finding more desirable positions. For many years, .
the demand forgCREI graduatesgnd advanced students has home study program in
far exceeded the supply.

A few of the private companies and government agencies electmmcs comparable In
whose officials approve CRE! for their own personnel:

U. S. Navy (5,240 enrolled in Florida Power & Light techn0|09|03| content to
extension program) Pan American Airways id

Army, Air Force, Marine A irli
Corps, Coast Guard United Airlines advanced residence courses.

. . The Martin Company
Columbia Broadcasting System All America Cable & Radio

National Broadcasting Company Voice of America
Federal Electric Corporation ...and many others

QUALIFICATIONS FOR CREIl. You qualify if you have a high
school diploma or equivalent, and if you have had basic
electronic training and practical experience in electronics.
Available to Veterans.

Mail this coupon . . . today!

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula « Founded 1927
Dept. 1203-H, 3224 16th St., N.W., Washington 10, D.C.
Please send me your course outline and FREE 44-Page Book
‘*Insurance for Your Future in the New World of Electronics”
.« . describing opportunities and CREI home study courses
in Advanced Electronic Engineering Technology. —
O Radar, Servo and Computer Engineering Technology
Check field 0O Electronic Engineering Technology
of greatest O Communications Engineering Technology
2 O Television Engineering Technology Type of Present Work
interest [ Aeronautical Electronic Engineering Technology

To obtain fast, immediate
service and to avoid delay,
it is necessary that the fol-
lawing information be filled
im:

Employed by

O Automation and Industrial Electronics Engineering Technology 522:::2?:‘%9" School
Name Age -
Street Cr
City . Zone State Electronics Experience
Check: [J Home Study O Residence School O Korean Veteran

March, 1961
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products

SOLDERING 1RON
A new 30-watt soldering iron available
from L. I. Electro-Labs, Inc., subsidiary
of Progressive “Edu-Kits” Inc. (1186

Broadway, Hewlett, N. Y.), has a re-
movable handle that covers the tip when
it's not in use. After a soldering job, you
can switch the handle around and place

your shirt pocket) without waiting for
the tip to cool. The Model A1000 comes
complete with carrying case for $2.75.

UNITIZED SPEAKER

[} The MISCO
' unitized
4 speaker is de-

D W o Lo signed for
R e _ public ad-
b E—— dress, test, or

; intercom use
—indoors or
out. A heavy
steel case

with a perfo-
panel plus a
plastic-impregnated speaker cone insures
maximum reliability under adverse con-
ditions. Installation is simple—the key-
hole slot on the rear of the case will fit
on a nail or hook on a wall. Available in
3.2-, 8-, and 44-ohm impedances, the
speaker uses an Alnico V magnet and an
aluminum voice coil. (Minneapolis Speak-
er Co., 3806 Grand Ave., Minneapolis 9,

the iron right in your tool box (or even Minn.) (Continued on page 36)

- 1-YEAR

TRU-VAC e
RADIO and TV TUBES

Factory Used or Factory Second Tubes! TRU-VAC will replace FREE any tube that be-
comes defective in use within 1 year from date of purchase! All tubes individually lu»(ed.I
code dated & branded ““TRU-VAC.'' Partial Listing Only — Thousands Mare Tubes in 5Stock!
SPECIAL!  6SN7GT. .. ... 30¢
6W6GT  7F8 12K7

6X4 12AXA4GT12L6

12AX7 12Q7

N
7Q7
757
7X6

68
6AUV4GT 68N6 6CS7
S6AUSGT 6BQEGT 6CUS5
6AUG 68Q7 6CU6
6AUSB 68R8 6D6
6AVSGT 6BS8
6AVE

6AWS

6AX5GT 6C4
3va 6AGS 6B8 6CAB 6uUB
4BQ7A 6AH4GT 6BA6 6CB6 6J6 6VGGT
BRAND NEW 1-YEAR GUARANTEED TV PICTURE TUBES
Below Listed prices ro not include dud. Add Additios 35
on tube sizes to 2| 217 and 24* tubes— . e
immedintely when dud is returned prepaid. Aluminized tubes—$4.00
extra. Picture tubes nhi’:!-ml only to continentnl USA and Camdi—AlLL c
N.J

f serv,'ch

tubea F.Q.B. larrison, J
17CP4 16.99 21AMP4 17.99
17TP4 16,99 18.79
20CP3  15.8%3 21AWP4 17.49
X 20HP4 17.89 21EP4 17.29 21YP3
13.49  21ALP418.79 18.33 24CP4
ATTENTION QUANTITY USERS] lilg [hiacounta Are Youra. ..
or Write For Qur 1000 I'ube “I'rivate Lubel™ Specinl I
Money chearfully refunded within five (5; days, if not satisfied!
SHIPPING INSTRUCTIONS: TRU-VAC|: PAYS YOUR POST-
AGE on orders of $5 or more in USA and Territorics. Nend nporox-
inte postage an Canadinn and foreign orders. Auy nr'(ler less than
85 reauires 25¢ handling eharge. Send 257 on C.0. 1",
ANY TUBE NOT LISTED ALSO AVAILABLE AT 35¢ EACH!

TRU-VAC

Harrison Avenue o Box 107 e Harnson, N. §. HUmboldt 4.9770

21KP4
21YP4
23WP4

HECKERs

Fog oy,
W""ehouse

LOOK! 1000 USED TV’S

Costly, famuus muke con-

sole models with little or
no tube replacement! Re $ 9
quire only minor adjust.
ments. Perfect for re-sale,

of As your own second sct!

16%, 17" and 197 screens. . .
none smaller! Sets shipped
FOB, Harrison, N. J.

(As 1s)
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W ELECTRONICS

by Practicing at Home
in Your Spare Time

At No Extra Cost you get specially de-
veloped Electronic Training Kits for prac-
tical experience. Shop and laboratory
practice at home make learning easier,
interesting, faster. You do not need a
high school diploma or previaus expe-
rience.

Increasing Demand
for Trained Men

This is the Electronics age. Men with
Electronic know-how are in demand.
They enjoy high pay and growing
opportunities for advancement. Satel-
lites, Radar, Automation in Industry,
Missiles, Rockets, Planes, Stereo,
TV, Radio, Two Way Communications for trans-
portation are a few of the “antas-
tic developments in th2 fast
growing Electronics industry. If
you are not completely satisfied
with your work; if you are doubtful
about your future, investigate
Electronics.

High Pay, Prestige, Bright Future

What branch of Electronics interests you? Thou-
sands of successful NRI graduates prove that
NRI’s learn-by-practice method is the way to
success. You start in your chosen career *way
ahead of the man who only learns from books. You
do not need to give up your job. You do n>t need
to go away to school. You learn at home, get prac-
tical knowledge from training kits NRI provides.

Train With the Leader f—————===—S"——=

NRI Has Trained Thousands
F ) W g -

Ba |

I get over twice the ''Now in charge of ““Averagedr $150 a
salary I made béfore sound éffects for monthspare time be-
enrolling. NRI train- CBC. NRI opened fore I graduated.
ing gave me a doors to greater op- Now have my own

thorough understand- portunity for me.” full time business.”
ing.”” H. ATKINSON, F. TUDOR, Toronto, ¥. Ww. COX, Holly
Austin, Tex. Ontario. wood, Cal.

N Ew gI?EUCRTsREOINNI CSW;{”

NRI is th rld’s old d larg- .
Sxt homa ctagy Electronics schoa. | Cut Out and fail—No Stamp Needed

You benefit from the experience
NRI has gained from training men
for 45 years. NRI offers you proven
courses of home study in Elec-
tronics; Principles, Practices and
Maintenance—Radio Television
Communications—Radio Televi-
sion Servicing. .

Start Soon, Earn More

Soon after enrolling NRI shows you
how to apply your knowledge to

earn extra money doing Electronic Name
repairs or servicing Radio and

Television sets for friends and

neighbors. Take the first step to- ¥ Ad.Jress

ward success now. Find out what
NRI offers you. Mail the postage-
free card. No obligation. Cost of ! City

M NRI training is low.

Monthly payment
plan available. NA-
TIONAL RADIO
INSTITUTE,
)2 Washington16,D.C.

e

OLDEST & LARGEST HOME STUDY RADIO-TV SCHOOL

* [ 3 | ]
ational adio Institute
WASHINGTON 16, D. C.
ACCREDITED MEMBER NETIONAL HOME STUCY COUNCIL

4- PAGE o
The S
c ATA LD G amazing field of éj"‘,‘. ::; “; ;

No Salesman will call. Please PRINT) rept. 1¢0-4

How 10 ‘m? !

for s

Age L)

National
Radio
Iastitute

Zone State_
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1" JOB COUNSELORS ADVISE

'LEARN ELECTRONICS

iR 7_NEW Home Study Course
et 4in ELECTRONICS

17" TV RECEIVER - . 3 !
Principles-Practices-Maintenance

' NOW READY

g .0
1 2 “4 h.!gl.‘ X This is the Electronic Age. Electronic equipment is
41 PRACTICE WITH already being used to count and control flow of
‘ LOW POWER TRANSMITTER P liquids, solids, gases. Electronics is employed to
}9

e T search for oil, make surveys, control traffic, ma-

—_

& w 0 i& Military usesof Electronics are great and expanding

i 3 o N N
e 1 I’ I rapidly. In business, Automation with Electronics
/] PRACTICE WITH ULTRA - :
I HIGH FREQUENCY OSCILLATOR S ECIA plays an important part, prepares payrolls, calcu-

lates engineering formulas.

TRAINING KITS Learn More to Earn More
Now, to meet the growing demand for trained

Electronic Technicians NRI has developed a com-

No EXTRA COST prehensive, complete course in Electronics Prin-

ciples, Practices, Maintenance. This training

stresses fundamentals. It is a course specially pre-

pared for beginners and for Technicians. You get

both theory and practical experience in an interest-
ing, exciting way.

Ten Special Training Kits
Give Practical Experience

You get practical experience with Thyratron Tube
circuits, Multivibrators, build a D’Arsonval type
Vacuum Tube Voltmeter (Kit 2); work and experi-
ment with pentode tubes, selenium resistors, oscil-
lators, transistors, magnetic amplifiers; and get
practical experience in telemetry circuits as used
in earth satellites, digital and analog computers
(Kit 9).

@ sSEE OTHER SIDEm NR!Oldest, Largest School

TR R S S Sm SN Sums S S GG e GEme GHRS SN T SN S S S St S emme Sem dm mem s eme ame  C€SS. YOUu must act. Get FREE 64-
page Catalog from America's oldest
and largest home study Electronic-
Radio-Television school. It gives facts,
opportunities in Industrial and Mili-
tary Electronics careers, also shows
what you learn, tells about NRI's
other courses in Radio Television
Servicing and Radio Television Com-
municationa. Monthly payments plan.
Mail Postage Free Card for 64-page
Catalog. NATIONAL RADIO IN-
STITUTE, Washington 16, D.C.

£S5 40

chine complex parts and in atomic installations.

PRACTICE WITH
D'ARSONVAL TYPE VOLTMETER
by *

AC.DC RECEIVER

S

FIRST CLASS

Permit No. 20-R
(Sec. 34.9,P. L. & R)
Washington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessory if Moiled in the United Stotes

POSTAGE WILL BE PAID BY

“uiionul Rudio IninIuIe

3939 Wisconsin Avenue
Washington 16, D.C.

POSTAGE FREE CARD

MAIL Now



A DO-IT-YOURSELF GOLDMINE!

40 ALL-NEW PROJECTS! 20 DATA CHARTS & TABLES!

ALL IN THE 1961 ELECTRONIC
EXPERIMENTER’S HANDBOOK

If you're an electronics hobbyist, you'll
welcome the 1961 ELECTRONIC EXPERI-
MENTER'S HANDBOOK. It's packed with
over 40 all-new projects you can build :
yourself, plus more than 20 informa-
tion-packed charts and tables on
circuits, resistors, transformers,
capacitors, ham and citizens
band radio, sound levels,
and much more!

...,lf'

THESE ARE JUST A FEW OF THE EXCITING PRCJECTS YOU CAN BUILD FROM
THE COMPLETE DIAGRAMS AND EASY-TO-FOLLOW DRAWINGS:

PROJECTS FOR YOUR HI-I'L
& AUDIO SYSTEMS

Speaker Cabinet Designs
Unusual Amplifier

Power Megaphone
Intercom

One-Tube FM Tuner
Speaker Crossover

PROJECTS FOR YOUR SHOP
Direct Reading Frequency Meter
Grid-Dip Meter

Dual-Meter Transistor Tester

Citizens Radio Tune-up Probe

Field Strength Meter

R.F. Power Meter

The new 1961 ELECTRONIC EX-

<2S2ELECTRONIC
EXPERIMENTER’S

HANDBOOK

PERIMENTER'S HANDBOOK s
now on sale at your favorite news-
stand or electronic parts store.

Pick up your copy today— or order

now by handy coupon. Only $1.00.
March, 1961

PROJECTS FOR THE
1AM AND SWL

Acoustic Phone Patch

One Transistor Ham Transmitter
Beam Antenna

Mobile Short Wave Converter
Practice Oscillator

PROJECTS IFOR FUN

Electronic Music Box

Transistorized Driver Alarm

Auto Safety Flasher

Transistorized Pocket Fence Controller
Transistorized Pocket Radio

Ziff-Davis Publishing Company

1 Park Avenue

New York 16, N. Y.

Please send me a copy of the 1961 ELECTRONIC
EXPERIMENTER'S HANDBOOK. | enclose $1.00 plus
10¢ to cover mailing and handling charges. (Canada
and Foreign $1.25 plus 10¢ postage.)

NAME

ADDRESS

CITY. ZONE___STATE




GIANT 1961
204 PAGE

HI-FI AND
STEREO
SYSTEMS &
COMPONENTS

B (75 s o ois " b

RADIO TV &

NOT IN ANY
ELECTRONICS ‘it
BURSTEIN-APPLEBEE CO.

Dept. PE, 1012 McGee 5t., Kansas City 6, Mo.
[J Send Free 1961 B-A Catalog No. 611
Name,

SEND
FOR 17

TODAY. Address .

' City.........

TV PICTURE TUBES

AT LOWEST PRICES

NEW TUBES

14RP4-$16.95 14W/ZP4-$16.95 17BJP4-$19.95
17BZP4-$19.95 21CEP4-$22.95 21DEP4-$22.95
ALL ALUMINIZED: 24AEP4-$26.95 24AHP4-$26.95

10BP4 '$ 7.95,16WP4 $12.00 17TP4 $17.00 21EP4 $13.50
12LP4 8.50 16PT4 9.95 19AP4 16.00 21FP4 14.50
14B/CP4 9.95/17AVP4 12.50 20CP4 13.50 21WP4 14.00
16DP4  12.00/17BP4  9.95 |20HP4 14.50 21YP4 14.50
16EP4  12.75/17CP4  17.00 21AP4 22.10 21ZP4 13.50
16GP4  14.50 17GP4 17.60 21ALP4 15.75 24CP4 23.50
16KP4 9.95 17HP4 12.50 21AMP4 15.75 24DP4 24.50
|[18LP4  10.95/17LP4  11.50 21ATP4 15.75 27EP4 39.95
16RP4 9.95/17aP4  9.95 21AUP4 15.75 27RP4 39.95

T YEAR WARRANTY

Aluminized tubes $3.00 for 21”: $5.00 for 24” and 27"
| additional. Prices include the return of an acceptable sim-

ilar tube under vacuum. These tubes are manufactured
| from reprocessed used glass bulbs. All materials including
| the electron gun are brand new.

ALL PRICES FOB CHICAGO, ILLINOIS. Deposit reauired.
i when old tube is not returned. refundable at time of re-
I turn. 25 % deposit required on COD shipments. Old tubes

must be returned prepaid. Tubes shipped Rail Express. We

ship to the Continental U. S. and Canada. only.

| WRITE FOR COMPLETE LIST

—PICTURE TUBE OUTLET— |

2922 MILWAUKEE AVE., CHICAGO 18, ILLINOIS

Dickens 2-2048

products
(Continued from page 32)
ALL-WAVE RECEIVER

A new Hallicrafters receiver covering
the range from 550 ke. to 30 me. offers
compact, slim-line styling; an adjustable,

front-panel-controlled BFOQ; and pro-
visions for up to three antennas. Essen-
tially an improved version of the older
S-38E, the S-120 comes with a built-in
loopstick antenna for the standard broad-
cast band and a collapsible whip antenna
for short-wave reception. Employing a
sensitive, four-tube superhet circuit with
a selenium rectifier, the S-120 also has its
own built-in speaker. Price, $69.95.
(Hallicrafters, 4401 W. Fifth Ave.,
Chicago 24, 111.)

RECTIFIER CHECKER

The Mercury
Model 600 in-
circuit tester
will check any
power recti-
fier, whether
selenium, ger-
manium, sili-
con, or copper
oxide. You
simply clip
the instru-
ment’s leads
acrosstherec-
tifier (either
in or out of
the circuit),
press the test
switch, and get an instant indication of
the rectifier’s condition. Having a large
(4%2") meter equipped with easy-to-read,
three-color scales, the 600 will check any
rectifier for quality, shorts, fading, opens,

Always say yau saw it in—POPULAR ELECTRONICS



the giggles

Put one little girl together with something that
tickles her funny bone—and out comes the
purest, merriest of sounds.

We don’'t propose there's anything quile as
nice. But we can tell you about another kind
of purity of sound that's worth discovering.
Make your next tape recording on Audiotape.
Then listen. Audiotape .. . it's wonderful!
Audiotape has less distortion, less background
noise, more clarity, more range than eother
tapes, because it's made to professional
standards. Let it be your silent (but knowing)
partner in capturing fresh, clear, memorable
sounds. (Like Sissy's giggles, for instance.)

March, 1961

Remember: if it's worth recording, it's worth
Audiotape. There are eight types . . . one
exactly suited to the next recording you make.

I TRADE MARK

“jt speaks for itself”

AUDIO DEVICES INC., 444 Madison Ave., N.Y. 22, N.Y.
Hollywood: 840 N. Fairfax Ave.. Chicago: 5428 N. Milwaukee Ave.
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products
(Continued from page 36)

arcing, and life expectancy. Price:
327.50. (Mercury Electronics Corp., T7
Searing Ave., Mineola, N. Y.)

AUXILIARY VISE JAWS
Machine vises can be converted instantly
to universal vises by “hooking on” a set
of adjustable
Jjaws available

from Mid-
ﬂ © American  Im-
i N\ o port Co., Inc.,
l(.,* 1919 Champa
St., Denver 2,

Colo. Steel fin-

gers in each
jaw adjust to
hold any
shaped object
firmly. The
“Uni-Grips,”’
as they are called, will hold a steel ball,
a triangular wedge, pipe, or just about

HAM TRANSMITTER KIT
A successor to the Heathkit DX-40, the
new DX-60 amateur transmitter kit
makes an excellent rig for the Novice as

well as the General Class amateur. Power
input is 90 watts peak, carrier-controlled
phone or c.w., on amateur bands from 80
through 10 meters, but the unit can be
run at reduced power for Novice opera-
tion. Other features include a built-in
low-pass filter for harmonic suppression,
a neutralized final for high stability, and
grid-block keying. Price: $82.95. (Heath
Co., Benton Harbor, Mich.) B30~

anything else you can think of.

Study Programs in...

APPLIED SCIENCE
AND ENGINEERING

Associate in Applied Science degrees — 2 years
Electronics Communications Technology
Electrical Power Technology
Computer Technology
Air Conditioning Technology
Industrial Technology
Metallurgical Technology

Bachelor of Science degrees — 4 years
Electrical Engineering
— Communications option
~— Electrical power option
Mechanical Engineering

At MSOE, new classes begin quarterly.. .
Pre-technology program, schol- |

\!
(.- %&Q\ arships, financial aid, and

i

) placement service available. ;1\ waukee scrooL oF ENGINEERING '
";&5 | New! FREE “Your Career” booklet. : Dept. PE-361, 1025 N. Milwaukee St., Milwaukee 1, Wis. :
Send coupon today. 1  Name .. V- 1

. ]

B AAAress ..o H

MILWAUKEE SCHOOL OF ENGINEERING ! City.. State '
1025 N. MILWAUKEE STREET « MILWAUKEE 1, WIS. §  Course Interest H
J (Please Print) 1
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Now you can build your own All Transistor, Crystal
Controlled, Portable Transceiver for Citizens band
or Amateur communications. International sub-
assemblies, prewired and tested are “quickly”
interwired and ready for operation. Fifteen tran-
sistors for transmitting and receiving. Dual con-
version superheterodyne receiver. Noise limiter
and squelch. International precision crystals and
highest quality components throughout. Power re-
quirements: 15 volts dc @ 60 ma average. Positive
ground.

TRC-1 CONVERTER

Crystal controlled, 3 transistors for 10 meters or Citizens band. RF am-
plifier, mixer/oscillator. Double tuned front end. IF output 6 mc. Others
on speml nruev Power: 15 volts dc @ 5 ma. Wired, tested with vastagl

Cat. No. 132 . ~ .
Special iF (Cat. No. 300-140). ... $22.50
TRB-1 MIXER IF UNIT

Six transistors, 2 diodes. 6 m¢ RF amplifier/mixer.

Ceystal controfled

18 NORTH LEE

March,

1961

e

OKLAHOMA CITY, OKLAHOMA
=

local oscillater. 455 ke IF.
frequency, Wired, tested with crystals.
TRA-2 AUDIO UNIT

Three transistors. Input 100.000 ohms and 50 ohms.
dynamic microphone. Push-pull power amplifier class B. Output 300 mw.
Wired and tested. Cat. No. 400-104 ... $21.50
TRT-2 TRANSMITTER

Crystal contrgiled. Three transistors. Output 100 miltiwatts minimum with
&1 transistors. Power stage uses s;ecial HF iransistors. Wired and tested

Noise limiter/squelch. Input 6 mc.

Specify
Cat. No. 300-131... $32.50

Speech amplifier for

less crystals and transistors. Cat. No. 200-1}! 10.00
#1 Transistor Kit (100 mw output). Cat No 150-128. $17.50
£2 Transistor Kit ( 50 mw oumut) Cat. No. 150-129. $ 5.00
Crystals FCB for Citlzens band (.0025%) S 4.7%
Crystals FA-5 for Amateur (01%). ... ... ... $ 4.00

ASSEMBLY PARTS KIT makes
it easy fo interwire subassemblies.
Kit includes base plate, squelch con-
trol, volume control, transmit-receive
switch and antenna connector.

Cat. No. 150-136...............%9.95

INTERNATIONAL CRYSTAL MFG. CO.

ORDER DIRECT FROM

ety

SEND FREE 1961 INTERNATIONAL CATALOG

FREE =
1961 CATALOG Ty TATE




New
Stereo/
Mono
4-Track p
Tapi SQuomm e s °
Dec : P % s g4
Rpigg OSSRl
Semikit (electronics in kit
form) $289.95 Wired $395.00

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

e

Stereo
Power
Amplifiers

100W HF89: $99.50 $139.50

70W HFB7: $74.95 $114.95
28W HF86: $43.95 $ 74.95

Citizens Band Transceivers
:

from .k‘_

Kit
$59.95
Wired
$89.95

New Metered
Variable AC
Bench Supplies
Model 1073

(3 amps) -
Kit $35.95 Wired $47.95
Model 1078 (7% amps)
Kit $42.95 Wired $54.95

.
10 §
ie"f

BEST BUYS IN STEREO AND MONO Hi-Fi

S00

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

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

(N

Stereo /Mono Changer /Player

1007 with stereo cartridge
and dual sapphire styli $49.75

BEST BUYS IN CITIZENS ‘TRANSCEIVERS, HAM GEAR, RADIOS

—

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

Peak-To-Peak
VIVM =232

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

VIVM =221
Kit $25.95 Wired $39.95

New 70-Watt Integrated
Stereo Amplifier ST7¢
Kit $94.95 Wired $144.95

- T—a
e e e @
New 40-Watt Integrated

Stereo Amplifier ST40
Kit $79.95 Wired $124.95

Stereo Preamplifier HF85
Kit $39,95 Wired $64.95

EXCELLENCE
IN
ettt (REATIVE

= ELECTRONICS

= Over 2 MILLION

L EICO instruments in
use throughout the
world. Compare, take
Transistor Portable Radio RA6 them home — right
Kit $29.95 Wired $49.95 off the shelf” —
Incl. FET from 1500
neighborhood

- BEST BUYS IN TEST EQUIPMENT S et

budget terms.

==

WIRED

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

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

EF Sigr;al '.
1 @ enerator A )
| et =324 ® 1000
Tube S i1 Y Kit $26.95 ST g Ohms/
Tester N Wired $39.95 @ %¥ 4 Vot
#625 3 V-0-M =536 . Cour
Kit $34.95 Wired $49.95 Kit $12.90 80 FoFGuide, free Short CONTEC oot
Wired $14.90 L HiEL BuECense, name \w 36-page
| g Gester 0 sent 8 JTENY
1 y oKk _10_H- ndling.
gatgt(ei)gv T | ggc‘,FOES%OZSst for postage & N2
Eliminator I!' e
& Charger = D NAME e veeersereeesss™
21050 RC Bridge §# \552r @y l-gwa<] VT
Kit $29.95 & R-C-L : ADAress...os
Wired $38.95 1 Comparator | =9 \ one ... State.
Extra-filtered for #9508 : f O e west
transistor equipt. *1060 Kit $19.95 wired $29.95 Kit $19.95 Add 5% 18
Kit $38.95 Wired $47.95 Wired $28.95 | —
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. ©1961 by EICO, 33-00 K. Bivd., L. I. C. 1, N. Y.
40 Always say you saw it in—POPULAR ELECTRONICS



WHAT IS THIS MAN

- 2

This four-layer suit
consists of a neoprene-coated
nylon coverall with

attached mittens, boots, and
headpiece to prevent arcing;
two inner layers of

silverized cloth

to reflect radiation;

and a cotton liner to protect
the silverized cloth.

It is designed to be worn

by radar technicians

at BMEWS radar stations.

He is\wearing a newly designed

radar-resistant suit

To see why-turn the page



The Truth Rbout

THE DANGER OF RADAR WAVES

‘\\\\:
AN
e

By
KEN GILMORE

To make this Thule, Greenland,
radar installation safe for

the men who operate it, special
passageways (visible at the lower
rigat) were constructed.

The peak r.f. power radiated
exceeds 10,0C0,000 watts.

HORTLY AFTER radar was intro-

duced during World War II, rumors
about its dangerous side effects swept
through the armed services. Men work-
ing around radar, the story went, would
never have children.

The rumors were officially denied and
discredited, and eventually the furor died
down. Everyone became so complacent,
in fact, that until a few years ago it was
common practice for men working
around radar in cold climates to stand
directly in the beam to warm themselves.

Recently we've been hearing again that
radar waves are dangerous. The armed
services and industries which manufac-
ture, test, or operate radar and other
powerful microwave equipment are going
to a lot of trouble to keep workers away
from the business end of high-powered
microwave transmitters.

With such shi’ts in opinion and atti-
tudes over the years, it is no wonder that
many people are confused. And the con-
tinued circulaticn of claims, counter-
claims, rumors, znd counter-rumors has




e s e

ITT diogram

The '*danger areas'’ near a huge \

corner reflector used for scatter
communications are shown in color.
Operating personnel are warned

to stay out of these areas.

not helped. Less than two years ago, for
example, a popular national news maga-
zine reported that a radar technician had
been killed by radar. True or false? To
this day, not even the experts agree.

When it was anounced that a powerful
radar station would be installed in north-
ern England as part of our Ballistic Mis-
sile Early Warning System, a storm of
protest broke loose. British newspapers,
citizens groups, and individuals claimed
that the mammoth transmitter would do
everything from killing people in the
area to frying bees and thus ruining
agriculture by preventing pollination of
crops.

Adding to the general misunderstand-
ing, microwave radiation has become
widely confused in the public mind with
ionizing radiation. The fact is, the two
are completely unrelated. Microwave ra-
diation—the kind we are talking about—
is energy generated by radar and other
electronic equipment operating roughly
between 200 and 30,000 megacycles.
Ionizing radiation, on the other hand, is
produced by radioactive materials and
X-ray machines—it is the radiation we
think of in connection with atom bombs,
fallout, and the Van Allen radiation belt.

But what of microwave radiation? Is

March, 1961

500
FEET

\})?Q/

it dangerous, toc? Should experimenters,
hams, and others working with high-fre-
quency electronic equipment be very
careful ?

Although much remains to be learned,
intensive research cver the past few
years has pretty well answered these
questions. Summarized briefly, here is
what we now know about microwave ra-
diation and the way it can affect us:

@® Microwave radiation definitely

can affect human tissue and cause

damage.

@® Only high-powered equipment,

usually found either in military or

industrial service, generates radia-
tion sufficiently intense to be harm-
ful to anyone.

@® Even this high-powered equip-

ment, if its hazards are understood

and proper precautions taken, can
be used in complete safety and con-
fidence.

@ And, most surprising, recent re-

search indicates that microwaves,

under certain conditions, can have
beneficial effects that may some day
be used in the treatment of disease.

Heat Causes the Trouble. Microwaves
can cause damage by generating heat in
human tissue. Diathermy machines used
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by doctors apply this heat-generation
principle in a controlled way. It also ac-

counts for the fact that technicians can -

stand in radar beams and get warm.
But this is a mighty dangerous way to
chase a chill. Recent experiments show
why.

Not long ago, scientists at the Na-
tional Institute of Neurological Diseases
put monkeys directly in the output beam
of a 200-watt u.h.f. transmitter operat-
ing at various frequencies between 225
and 400 mc. In each case the animals
were dead within five minutes. The diag-
nosis: death by “hyperthermia’’—exces-
sive internal temperature. In further ex-
periments, rats, mice, and other animals
have proved that microwaves can kill.

Man, of course, can take more. His
heat-regulating system is far more effec-
tive than those of the lower animals. So
he can absorb far more microwave radia-
tion and get rid of the heat. But there is
a limit.

Have microwaves actually killed any-
one? Scientists do not agree.

About four years ago, a 42-year-old
radar technician in Glendale, California,
was working about ten feet in front of
a radar antenna. He felt a sensation of
warmth in his abdomen, and moved
quickly away. Nevertheless, he was taken
ill a few minutes later. Doctors rushed
him to a hospital and found he had a
ruptured appendix. He was operated on,
but shortly afterwards went into shock
and died a few days later. The doctor in
charge diagnosed the case as death from
exposure to microwave radiation.

But many questions remained. One
frankly skeptical Air Force doctor, also
an expert in the field of microwave radia-
tion, asked: “Why have thousands of
men worked with the same or more
powerful radars without even minor in-
jury or discomfort, let alone fatal conse-
quences ?”’

Many authorities feel that the man
died from the results of his ruptured ap-
pendix, the operation, shock, or a com-
bination of the three. The case remains
unsettled.

Microwaves and the Eyes. Although the
danger is clearly present, cases of actual
injury from radiation are hard to find.
One doctor in Albuquerque, New Mexico,
reported that a patient of his developed
cataracts from exposure to microwave
energy. The technician was in the habit
of shoving his hand into a microwave
horn to see if the transmitter was op-
erating. If his hand got warm, the power
was on.

In making this check, he had to look
into the horn, and thus also put his eyes
directly in the beam. One day, after
spending a longer than normal time at
work, he found that he could not see

This ITT tower in Nutley, N. J., is used for
microwave experiments. To prevent the possibility
of dangerous radiation, a trapdoor intertock

shuts down the transmitters whenever a technician
goes on the roof to service the antennas.

POPULAR ELECTRONICS
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FAT 1 MUSCLE

3000 MC

1090-
3000
MC

1000 MC
AND
BELOW

Frequency determines whether r.4. will be
absorbed or reflected by outer layers of skin.
As shown here, r.f. from about 200 to

1000 mc. is most dangerous—it penetrates
the muscles and internal organs.

clearly. His doctor diagnosed the difficul-
ty as several small cataracts resulting
from r.f. radiation.

Can r.f. really cause cataracts? Tests
with animals show conclusively that it
can. Rabbits, whose eyes are very much
like human eyes, have developed cata-
racts after exposure to intense radiation.

Tests have shown, as a matter of fact,
that the eyes are the body’'s most radia-
tion-sensitive organs, since they have the
poorest heat dissipation system in the

March, 1961

MUSCLE 1

A dosimeter developed by Dr. A. W. Richardson
of Saint Louis Uriversitv is used to measure
r.f. radiation. Wo-n by a maintenance
technician, it sounds an audible tone when
r.f. intensity becomes dangerous.

body. Elsewhere, blood circulation and
perspiration can quickly get rid of excess
heat. But our eyes tend to retain it and
get hotter and hotter until damage is
done.

Other Strange Effects. Next to the eyes,
the most radiation-sensitive organs are
the testes. Excessive exposure to micro-
wave radiation, can, as the old rumors
had it, make a man sterile. But the situa-
tion is not as bad as it seems: the effect
is only temporary. Sperm cells are ex-
tremely sensitive to heat. Thus, those al-
ready manufactured by the body may be
killed by a temperature rise of only a few
degrees. But radiation does not interfere
with the body's ability to make more
sperm cells. One researcher in the field
estimates that a dose of radiation strong
enough to permanently sterilize a man
would also probably kill him.

All radiation damage to experimental
animals so far noted is attributable to
the effects of heating. But scientists have
recently noted other strange effects that
seem to have nothing to do with heat.
Researchers at the University of Miami,
for example, exposed chickens to a radar
beam too weak to kill them. At certain
frequencies the chickens began to stag-
ger, lose control of their muscles, and
sometimes collapse. When the beam was

( Continued on page 106)
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Complete construction details for a superior-quality

18-watt power amplifier with excellent

frequency response and low transient distortion

By HERBERT |. KEROES

&’EARS AGO, before the hi-fi era, an
audio power amplifier was built that
sounded better than any other then in
existence. This unit was called the
Loftin-White amplifier, after its design-
ers, and had many ingenious features. It
used direct coupling and a method of
bias stabilization that was probably the
first application of inverse feedback in
an audio amplifier. Overall, it had dis-
tinctly better sound—noticeably reduced
distortion and better bass response.
The modern theory of feedback ampli-
fiers provides a ready explanation for

the improvement brought about by the
Loftin-White circuit. Direct coupling re-
duced the low-frequency attenuation and
phase shift, and improved the stability
of the amplifier so far as low-frequency
transients were concerned. Today we
know that an amplifier lacking low-
frequency stability sounds weak and
puny compared to one that is more stable
but less powerful.

Here is a modern version of the Loftin-
White amplifier that is free from distor-
tion, is exceptionally stable, and has
excellent frequency response. (See power




AMPLIFIER

o
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Drill and punch the amplifier's chassis before mounting any components.
Filter choke L1 (dashed line) mounts under chassis below transformer T2.

output and frequency response curves on
page 50.) With a push-pull ultralinear
output stage and a voltage feedback of
20 db, the resulting amplifier is nominal-
ly rated at 18 watts but will actually out-
perform many amplifiers of considerably
higher power.

Printed Circuit Optional. Building the
amplifier is exceedingly simple if you
follow the pictorial and schematic dia-
grams. If desired, you can purchase a
pre-wired and pre-tested printed-circuit
board which contains all of the circuit

March, 1961

wiring and components with the excep-
tion of the power supply, tubes, and out-
put transformer. The circuit board, the
Acrosound Model 20, can be ordered
through Allied Radio. 100 N. Western
Ave., Chicago 80, Ill.; Lafayette Radio,
165-08 Liberty Ave., Jamaica 33, N. Y.;
or Radio Shack Corp., 730 Common-
wealth Ave., Boston 17, Mass.

Both the audio output and power trans-
former used in the amplifier can also be
obtained from the above-mentioned sup-
pliers. When ordering ask for the Acro-
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TO LINE PLUG
—

ACCESSORY SOCKET
(NOT‘ USED)

O
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| GRN
7 =
RED
H BLU 3
cre \ms 5
i Ri4 G
1 ; N—INSULATED
O - MOUNTED FLANG

CTA

&

LUG
GROUN

é~O/‘;\
Ny, INSULATED A,
MOUNTED
O FLANGE
c8
—6 |

3

TO CHASSIS

15

GRN/WHT \ RIS
BLU/WHT 7 Ve
2 T
9 AN 2
3
4 T
¢ S\ oS -
, AT
v3

DED {¢

Power supply section of amplifier is completed before audio stages are hooked

up. Rectified output appears between

sound TO-370 audio output transformer,
(T1 in the schematic) and the Acrosound
TP535 power transformer (72).

If you build the amplifier from seratch
without the aid of the printed-circuit
board, you will find it helpful to pre-drill
the 2” x 11”7 x 7” chassis following the
pictorial diagram shown on page 47.

48

points A (positive) and B (negative).

Once the chassis is drilled, the amplifier
is built in two steps: first the power
supply is wired and tested; then the
audio stages are wired.

Wiring the Power Supply. Start by
mounting all the components shown in
the pictorial diagram above and hook
up the power supply and output trans-

POPULAR ELECTRONICS
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less you wish to power auxiliary

Although an octal accessory socket is
wired un

equipment such as a preamplifier. If you
do, connect poirt 4 to pin 3 of the octal

D1 and D2 correctly.

Audio stages of amplifier are wired last; power supply wiring is indicated by
It is also important

broken lines. Note that circuit is grounded to chassis at only three points.
Note that the power supply And be sure tc polarize silicon diodes

mounted on the chassis with insulated mounted on the chassis, it need not be

former, being careful to follow the wiring €8 are “hot” with respect to ground.
mounting flanges.

is grounded at point B only and that
filter capacitors C7 and C8 are both
pacitor C8’s can, since both terminals of

to use an insulated fiber sleeve on ca-
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POWER OUTPUT (WATTS)

o
—

30 o FREQUENCY

5
20 507 100 K SK 10K 20K

Power response of amplifier is shown above for a
Harmonic distortion of 29%,. Note that due to use
of a special output transformer the output is flat
from 48 to 20,000 cycles. Harmonic distortion at
18 watts output at 30 cycles is less than 39%.

socket and point B to pin 8; these are the
390-volt B4 and ground terminals, re-
spectively. You should also connect pins
4 and 5 of V2's tube socket to pins 2 and
7 of the octal socket to supply 6.3-volt
heater current for your accessories. Do
not ground either heater lead at the ac-
cessory socket since the power trans-

s HOW IT WORKS sy

Input stage VI is used as a combination volt-
age amplifier and phase inverter. This tube oper-
ates with “starved” plate current to achieve
maximum amplification, a condition created by
the I-megohm plate resistors (R9 and R10). To
obtain best linearity and maximum driving volt-
age, the heater ol the tube is also “starved” by
means of dropping resistor R15.

Direct coupling is used between V1 and the
push-pull output tubes I'2 and V3. The cathode
current of cach output tube Illows through a sep-
arate resistor, R3 and R4 respectively, which is
coupled to the corresponding grid of 1.

The current feedback through R3 and R4 ac-
complishes several purposes. First, it stabilizes
the cathode current of each output tube under
quiescent operating conditions, Secondly, the
cathode current is also stabilized under dynamic
operating conditions to the point where the stage
operates almost complctely as class A, resulting
in minimum distortion. Finally, the stabilized
direct coupling produces an amplifier which has
only one principal source of low-frequency phase
shift, output transformer 7'I; this provides per-
fect low-frequency stability.

In addition to the current feedback, 20 db of
voltage feedback is provided by the capacitor-
resistor combination C6-R13. The voltage feed-
back circuit is connected between the secondary
of T'1 and the cathode of Via.

Response of transformer T1 drops only 1 db at
5 cps and 60 kc. The primary halves of T1 are
tightly coupled for distortionless high-frequency
performance. Ultralinear screen taps are provided
at the optimum ratio for the output tubes used.
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s PARTS - LIST

C1, C2—0.047-pf., 600-volt paper or ceramic
capacitor

C3—250-pf., 6-volt clectrolytic capacitor

C4, C5—40-uf., 150-volt electrolytic capacitor

C6~—100-puf., 500-volt ceramic capacitor

C7a/C7b/C7c¢—60/40/20-uf., 450-volt electro-
Iytic capacitor with insulated mounting flange
(Corncil-Dubilier CO365 or equivalent)

C8—100-pf., 300-volt clectrolytic capacitor with
insulated mounting flange (Corncll Dubilicr
AO0340 or cquivalent)

D1, D2—Silicon diode, 750 ma., 600 P..V.
(Motorola 1IN1096 or equivalcnt)

F1—3-amp. slow-blow fuse

J1—RCA phono jack

L1—2-henry, 200-ma. filter choke (Stancor
C2325 or equivalent)

R1, R2, R7, RS, RY, R10—1-mcgohm, Vi-watt,
1% resistor

R3, R4—10-0hm, Yi-walt, 1% resistor

R5—2200-0hm, Ys-wutt, 10% rcsistor

R6—330-0hm, 4-watt, 10% resistor

R11, R12—1500-0km, 10-watt, 5% resistor

R13—5600-0hm, Vs-walt, 10% resistor

R14—220,000-0km, Ys-watt, 10% resistor

R15—6.8-0hm, 1-watt, 10% resistor

R16—22-0luu, 2-watt, 10% resistor

T1—Output transformer (Acrosound TO-370)

T2—rPower transformer; 117-volt, 60-cycle pri-
mary; 185-volt, 200-ma., and 6.3-volt CT, 4.5-
amp. sccondaries (Acrosound TP-535)

TS1—4-lug, screw-type terminal strip

VI—I12AX7 tube

V2, V3—EL34/6BQ5 tube

1—Fuse holder

1—2" x 11”7 x 7” aluminum chassis ( Bud AC-407
or cquivalent)

1—134" x 3 fiber insulating sleeve for C8 (MMal-
lory CE-6 or cquivalent)

Misc.—Nine-pin sockcis, octal socket, terminal
strips, hardware, ctc.

former has a grounded center-tap on the
6.3-volt winding.

When the power supply has been wired,
test the resistance between points 4 and
B with a VOM; you should find that it
measures well over 1 megohm with the
meter connected a few moments. If you
get a low reading, reverse the leads to
the meter. Should both readings be low,
you probably have a defective filter ca-
pacitor (C7) or have made a wiring mis-
take; recheck the wiring against the
pictorial and schematic diagrams.

Once the power supply checks out with
the VOM, you can give it an operating
check. Connect a 5000-ohm, 50-watt re-
sistor between point 4 and point B. Pow-
er the circuit already wired, and test for
390 volts d.c. between points 4 and B.
If the desired voltage is present, the
power supply is operating under a load
approximating actual operation.

Wiring the Audio Stages. With the pow-
er supply wired and tested, proceed with
the wiring of the audio circuitry follow-
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ing the pictorial diagram on page 49.
The broken lines on this diagram indi-
cate the power supply circuitry.

Note that many of the resistors used
in the audio stages have 19, tolerance, as
mentioned in the parts list. And be sure
that the five-lug terminal strip to which
most of the resistors are connected has a
grounded center terminal. The only
other ground connections to the chassis
are at the lug under one of choke LI’s
mounting screws and at the audio input
jack J1 (point B).
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In normal operation, voltage
from point A to point B is
390 volits d.c. Heater current
to tube V1 is ‘‘starved’’ by
use of dropping resistor R15.

With all the wiring completed, plug in
the tubes and, without powering the am-
plifier, make a resistance check with a
VOM between points 4 and B. Any read-
ing of less than 1 megohm after the ca-
pacitors charge calls for a wiring check
and a test of individual components.

After all tests are completed, connect
a signal source with an output of about
1 volt to jack JI and hook up an appro-
priate speaker to the output terminals of
TS1. The excellent performance of the
amplifier should be readily evident. {30~

51




CASTRO’S RADIO VOICE

AFTER BEING in power for two years,
Fidel Castro has started to build a
radio propaganda network second to none
in Caribbean coverage. Although prin-
cipally concerned with keeping down
unrest in his own country, Castro is ob-
viously propagandizing all of his Latin
American neighbors from Guatemala to
Venezuela as well. Where will he stop
is now the question. Annoyed by Radio
Swan (see article below), Castro may
well switch to English-language broad-
casts on both the short-wave and broad-
cast bands. He has the personnel and
he has the equipment.

RADIO SWAN

PROBABLY no other one thing has
frustrated Fidel Castro, Cuba’s be-
whiskered dictator, as much as a radio
station with the picturesque name of
Radio Swan. Located on a barren piece
of Caribbean rock, the station has be-
come a political hot potato. So wacky is
the story behind Radio Swan that it
could easily form the basis for an Eng-
lish political film comedy—another
“Mouse That Roared.”

Castro's feelings about Radio Swan
are summed up in this remark which he
made before the United Nations on Sep-
tember 26, 1960. As unofficially trans-
lated in The New York Times, Castro's
comments were:

In the Caribbean Islands [is] a
territory which belongs to Hon-
duras and which is known as The
Swan Islands, [and] the Govern-
ment of the United States has taken
over this island.

It has set up a very powerful
broadcasting station which it has
placed at the disposal of war crimi-
nals and the subversive groups that
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Fidel, via one Antonio Nunez Jimenez,
set up his propaganda network the easy
way. Whenever and wherever a radio
broadcasting station was needed, the
Cuban government simply “borrowed” it.
The only “new’” link in this network is
Jimenez's own station CMBN, La Voz
del INRA. Remember the initials INRA
and the name Jimenez—we may hear
much more of them before 1961 has run
its course.

Jimenez is the executive director of
Instituto Nacional de Reforma Agraria
(National Institute for Agrarian Re-
form), which was established as a result

The thorn in Castro’s side

are still being sheltered by this
country.

The “war criminals” who operate
Radio Swan are a sedate group of Ameri-
can businessmen whose primary interest
is making the station a commercial suc-
cess. That they tweak Fidel’s nose in
the process is not of the slightest impor-
tance to them. They own the station in
the name of the steamship-less Gibraltar
Steamship Corporation.

Whose Islands? The Swan Islands are
two coral and limestone islands lying at
17°24’N and 83°56'W, or about 97 miles
north of Patuca Point, Honduras. The
easternmost island, “Little Swan,” is un-
inhabited. The western island, “Great
Swan,” is 2 miles long by V5-mile wide,
and is inhabited by 20 Caymen Islanders
—who grow coconuts, six employees of
the U.S. Federal Aviation Agency, and
about 20 Radio Swan operators and en-
gineers.

The Swan Islands were declared a pos-
session of the United States in 1863, al-
though they now seem to be privately
owned by a Mr. Sumner Smith of Boston,
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By hook cor crook, Cuba’s Fidel Castro is extending his radio coverage

throughout the Caribbean

of Castro’s land reform bill of June 3,
1959. In Cuba the word ‘“reform” can
cover a tremendous amount of territory.
Jimenez is responsible for confiscation
of property, breaking up large land hold-
ings, and redistributing them to tenant
farmers.

La Voz del INRA. In late October, 1960,
CMBN, La Voz del INRA, became the
hub of Castro’s new propaganda net-
work. Residing on 1160 ke., formerly oc-
cupied by CMJK (a weak 500 watts),
CMBN is destined to be a high-power
outlet that will effectively jam Radio

(Continued on page 54)

By TOM KNEITEL, WPE2AB

Mass. Since the island is supposed to be
his private property, the various tenants
on “Great Swan” pay rent to Mr. Smith
for the use of it. But Honduras has been
grumbling that it really owns the terri-
tory, and recently Nicaragua began lay-
ing claim to it as well. Radio Swan solved
this dilemma for themselves by paying
Mr. Smith and not applying to any coun-
try for a radio transmitting license.

When Radio Swan went on the air in
the summer of 1960, its owners began
selling commercial time to all comers.
They were fairly successful in lining up
many sponsors (cigarette companies, a
tissue company, etc.) plus a few private
political groups—among them some anti-
Castro exiles from Cuba and some anti-
Trujillo exiles from the Dominican Re-
public.

Almost immediately, Fidel began rais-
ing the roof with his “war criminal” rou-
tine. But who could he complain to? He
might have questioned the U. S. Govern-
ment and received the same reply we got
from the Federal Communications Com-
mission dated September 16, 1960:

March, 1961

By C. M. STANBURY 1l

UPl

In response to your letter of Sep-
tember 12, 1960, you are advised
that the Commission has no infor-
mation regarding the radio opera-
tions to which you refer.

Or he might have asked Honduras and
gotten this answer:

In response to your letter of the
12th of this month, we wish to in-
form you that Radio Swan, located
on Honduras’ Swan Islands, has
neither solicited nor obtained gov-
ernment permission to operate on
Honduran territory.

Meanwhile, Radio Swan has been going
strong with a 50,000-watt broadcast-band
transmitter and a 7500-watt short-wave
rig.

The whole situation has understand-
ably been pretty embarrassing to the
U. S. State Department. Until we broke
diplomatic relations with Cuba this past
January, Fidel was putting the pressure
on the State Department to get Radio
Swan off the air—which, of course, it was
unable to do since the Department felt it

(Continued on page 55)
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CASTRO’S VOICE

(Continued from page 53)

Swan, and also be on the air more hours
per day than Radio Swan.

The choice of call letters for CMBN
was unusual since this station is located
in Calbarien, in the central Cuban Prov-
ince of Las Villas, which would not nor-
mally have the prefix CMB. Heretofore,
the call “CMBN” had been allocated to a
station on Isla de Pinos—ironically, an
American tourist resort. Station CMBN
is using the confiscated channel of CMIJK,
La Voz del Camegueyano, a station best
remembered for its companion short-
wave outlet on 9625 ke.

Under the enthusiastic guidance of
Sr. Adrian Garcia Hermandez, La Voz
del INRA could give the Soviets lessons
in propaganda. Unless you happen to
tune in during one of Castro’s long emo-
tionally-charged speeches, you could
easily mistake CMBN for a commercial
Latin American station. There is an
abundance of popular Cuban music, news,
plays, and even commercials; of course,
these are for companies and products
seized by the revolutionary government.
Station CMBN fills in with very short
propaganda blurbs and an occasional
long political commentary—plus Castro’s
harangues.

Other INRA Stations. Of the independ-
ent stations now in the INRA propagan-
da network, CMBL, Radio Aeropuerto,
(860 kc.), at the Jose Marti airport near
Havana, is the most important. It fur-
nishes a valuable short-wave outlet
(COBL) on 9833 ke., which cannot be
heard too well in the United States be-
cause of teletype interference and the
100-kw. signal of Radio Budapest on the
same channel. It is a safe bet that Castro
will soon order COBL to confiscate a new
frequency and to up its power.

Meanwhile, CMBL is locked in a new
struggle on the 860-ke. channel. This
time it is with Trujillo’s propaganda
voice, Radio Caribe, which has unexpect-
edly taken up residence on this channel
and is doing a good coverage job around
Santiago, Cuba.
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Another Havana station playing an in-
teresting part in this propaganda war is
CMBQ, Radio Continental. It has been
in and out of Castro’s favor since the
revolution. Shunted from its strategic
1010-ke. channel to make room for CMZ,
it is now spotted on 1150 ke. Station
CMZ was inherited by Castro from Ba-
tista’s Ministry of Education and for
some reason still operates independently
of INRA and Jimenez.

Station CMBQ is the news source for
CMBN, CMBL, and the seven smaller
transmitters operated by INRA. Of this
latter group only CMGS, Radio Varadero,
(1580 ke.), can be heard in the eastern
United States. Most of North America
is blanketed by Canadian Station CBJ,
also on 1580 ke.

The INRA network has come up with
propaganda especially designed for the
Spanish-speaking nations in the Carib-
bean. It differs little from what they are
used to and seem to prefer, but it is in
sharp contrast with the dull programing
of Radio Moscow, Radio Budapest, ete.
Although Radio Swan is a powerful irri-
tant to Castro, the major job of combat-
ing Latin American propaganda is being
left undone.
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(Continued from page 53)
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Vo gt
had %n® control over the station in the
first place.

“Invasion’’ Party. When the Radio Swan
situation began to get hectic, a group of
Hondurans decided it was time to take
a firm stand on the Honduras claim to
the Swan Islands. About a dozen brave
souls set out from Honduras in a rented
boat for an “invasion” of the islands.

After a rough trip, they “took the
beach’ and asked the boys at Radio Swan
to give them some seasick remedies and
to point out a location where they could
run up a Honduran flag. The Radio Swan
gang gave them a cordial welcome and
directed them to an appropriate spot
where they proceeded to “fly their col-
ors.”

Lunch was served by the Radio Swan
people, and a parting gift of a bottle of
Honduran-made “Scotch” was given to
the Swan Islanders by the invasion party
before its return to Honduras. A good
time was had by all.

Castro, on the other hand, established
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his own radio station, CMBN, on Radio
Swan’s channel in an effort to jam the
frequency. But this jamming is said to
be only mildly effective on an island-
wide basis.

As we go to press, Radio Swan is still
operating without a license and diplomats
are still taking tranquilizers over the
problem of who really owns the Swan
Islands. Castro is still burning about the
whole situation, and the land-bound Gi-
braltar Steamship Corporation is enjoy-
ing a profitable business venture.

Reports Welcomed. Radio Swan is anx-
ious to receive reception reports from
DX’ers, which the station will verify. On
the air they announce their address as
Radio Swan, Box 1247, General Post Of-
fice, New York, N.Y., but faster verifi-
cation can be had if you write to Radio
Swan, ¢/o Gibraltar Steamship Corp., 18
East 50th St., New York 22, N. Y. Previ-
ously reported addresses are no longer
correct.

The station is scheduled to operate on
1160 kec. at 0500-0715 and 1800-2300
Monday to Saturday, at 1830-2215 on
Sundays; and on 6000 ke. at 0800-1015
Monday to Saturday, 1830-2215 on Sun-
days. All times are EST. 30—

Primary coverage of Radio Swan is indi-
cated on map by colored areas. Shaded
land areas indicate secondary coverage
as reported by broadcast-band listeners.

B

\1 oy
- e

RADID CARIBE Q

55




T HAS BEEN SAID that Americans

are a nation of “faddists,” and this
philosophy might have a certain germ of
truth. There are few of us who can’t re-
call some of the many fads which have
swept the country . .. from the “Charles-
ton” and raccoon coats—through chain
letters, bubble gum, and the yo-yo—to
the Mayo clinic diet, multi-colored shoe
laces, the hula-hoop, and rock n’ roll
Now a restless public has embraced a
particular type of stereo recording as one
of its latest fads.

The so-called “super” or “spectacular”
stereo records are instantly recognizable
by their titles, which have spawned a
whole new lexicon of musical usage.
Since “‘percussion” seems to be the domi-
nant theme in all these titles, some soci-
ologists have drawn the inference that
man is showing an unconscious predilec-
tion for this most primitive and basic
of all forms of music!

As anyone who is even remotely inter-
ested in recorded music knows, we have
had stereo records for almost three years.
While there were the inevitable early
“clinkers,” hundreds of fine stereo discs
have been produced. Why then this sud-
den fad for the new stereo recordings ?
If we accept their “super” or ‘“spectacu-
lar” designations, are we to assume that
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other stereo recordings outside this spe-
cial group are of lesser quality? Let us
examine this phenomenon and find a rea-
son for the attraction of the “special
stereos” and just how they came into
being.

The Stereo Console. It has become al-
most an axiom that in this country it is
the women who “wear the pants.” It is
our charming sisters, wives, and mothers
who keep a firm grasp on the American
purse-strings. Because of their formi-
dable buying power, they exert a tremen-
dous influence on the manufacturers of
every product frem alphabet soup to
zirconium.

Thus, quite early in the stereo era, the
stereo console was born. Its design was
obviously intended to appeal to the
ladies. And it did—ah, they sighed, what
lovely Queen Anne styling, what charm-
ing Provincial, such Colonial chic, ete.,
etc. The manufacturers had caught the
brass ring again, and the ladies were
happy.

Of course, solving this problem simply
gave birth to another. The quality and
finish of the consoles were equated with
size and cost. Since even modest cabi-
netry is relatively expensive, and since
the unit would be used in an average-
sized living room, the size of the console
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soon became fairly standardized. And so
we have the stereo console of today—the
regular garden variety of unit that can
be seen in almost every department, ap-
pliance, and music store across the coun-
try.

Premium on ‘‘Directionality.”” Although
the ladies and their spouses were happy
with the cabinetry, they had been heavily
hammered with the glorious virtues of
stereo. Therefore, apart from keeping
up with the Joneses or filling up a space
in the living room, they actually expected
to be enthralled by this fabulous new
sound. What's more, when ocur lady-
friend and her hubby were buying their
unit, they probably were given a sales
talk and demonstration by a clerk whose
disorientation and lack of knowledge
about stereo were only slightly less than
theirs. Out of this hubbub of semi-fact
and fiction, there lodged in the mind of
the clerk and customer alike the term
“directionality.”

Like some great universal truth, direc-
tionality has come to be accepted as the
prime function of stereo. Thus armed,
our couple turns on their bleached walnut
console and eagerly listens for this new
miracle to unfold. But since the speakers
in their unit are separated by as little as
two feet, they strain their ears mightily.
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At the distance they are probably sitting
from the unit, stereo direction is either
barely perceptible or completely absent.

Keenly aware of the stereo console’s
strengths and deficiencies, Enoch Light,
a veteran band leader and the head of
several record companies, and a man
fairly conversant with modern recording
techniques, did some thinking. Along
with Bob Fine, the well-known engineer
who has been responsible for the superb
Mercury classical recordings, he reasoned
that to the average person stereo means
directionality more than anything else.
He knew that the average stereo console
was incapable of any significant degree
of directionality. Since this was the
case, why not produce recordings which
would deliberately enhance the direc-
tional effects and at the same time take
advantage of the other shortcomings in
these consoles ?

Percussive Magic. Messrs. Light and
Fine put in abkout a year of planning
and experimentation, and formed a new
company called “Command.” Their first
stereo disc burst on the public like a
bombshell. Entitled Persuasive Percus-
sion, it made the heretofore inadequate
consoles sit up and do tricks, much to
the delight of their owners who now saw
the unit as a means of musical enjoyment
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as well as a piece of furniture. This suc-
cessful disc was followed by others in
rapid order. Inevitably, more companies
jumped on the bandwagon and a flood
of similar recordings reached the public.
Like anything else, this type of stereo
recording has its good and its bad points.
For while they do sound “good” on stereo
consoles, these recordings are, by intent,
completely contrived and artificial.
Theirs is music rigidly confined to the
purposes of recording—you could not
take the orchestra involved, put it on a
stage, and expect to hear in live form
what you would hear in the recording.
Question any of the producers of these
records and they will candidly admit that
they are making the recordings specifi-
cally for the “inadequate” stereo units.
Rule one, then, is that the various instru-

mentalists or instrumental “choirs’” are
recorded with far greater physical sepa-
ration than in “normal” setups.

Tricks of the Trade. It is a character-
istic of the average stereo console that
the best and least distorted reproduction
is in the middle ranges; generally there
is only fair-to-poor high-frequency re-
sponse, and not much response at all at
the bass end. Rather, there is a more or
less deliberate boost of what lows are
achieved. Add cabinet resonances to this
and the bass is best described as
“boomy.” Taking power considerations
into account and the inherent gain versus
hum of the average console, it is always
an advantage to play back a recording
which has a high sound level, thus keep-
ing the hum down in proportion.

With this knowledge in mind, the “‘su-
per” stereo engineer sets up microphones
whose characteristics are complementary
to a given musical instrument. Thus he
may use a velocity-type mike on some
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instruments, a condenser mike on some
others, and dynamic mikes on still oth-
ers. The mikes may have variable pat-
terns, but most likely they are set for
the cardioid pickup, again allowing for
maximum separation effects.

Depending on the dynamic power of
the instrument involved, the mike is set
as close as possible to the instrument—
in some instances practically on top of
it! This setup affords the engineer the
best possible signal-to-noise ratio, and
the close-up sound has great “presence.”
Depending on where the recording is
made, some engineers will use natural
reverb if it is controllable, while others
prefer to record “dry” and then add the
exact amount of artificial ‘“reverb” or
echo they desire. In almost all cases,
reverb is considerable, for here again is
an enhancement of stereo
perspective and “presence.”
With a multiplicity of mikes
being used, sometimes al-
most one for each instru-
ment, and with the close
pickup employed, the dis-
tortion contributed from
the mikes and instruments
is individually very little.
As a result, the recorded
sound is remarkably “clean”’
when suitably reproduced
on stereo equipment.

Having done about as much as pos-
sible in the studio itself, the engineer can
also employ other tricks at the mike con-
trol mixer or later in re-recording. For
example, taking advantage again of the
mid-range response of the average con-
sole, the mid-frequencies in the music
being recorded are boosted a certain
number of decibels. This makes every-
thing in that range sound very “for-
ward” and extremely “bright.” Equaliza-
tion is often boosted at the top of the
middle range and into the high frequen-
cies to emphasize high strings and such
instruments as bells, triangles, vibra-
phones, and cymbals. The bass range is
usually left alone for fear of exciting so
much “boominess” that the result would
be acoustic “mud.”

Another trick is the rapid switching
of one group of mikes and instruments
to another position—from left to right
and vice-versa, for example.

(Continued on page 122)
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This article discusses the
transistor circuits used in
the Digital Computer Demon-
strator shown above and on
this month’s cover. Manu-
factured by Aironics, Inc.,
1035 E. 26th St., Hialeah,
Florida, the unit is an
educational aid for demon-
strating how simple tran-
sistor circuits can per-
form basic computations.

Manoging Editor

By JULIAN M. SIENKIEWICZ

HE digital computer, the electronic

brain so widely used in industry and
science, is an awesome giant. It’s true
that some computers—those housed in
office-sized desks, for instance-—are rela-
tively small physically. But to the un-
trained eye, their internal workings are
a veritable electronic nightmare. Of even
more gargantuan concept are the mam-
moth versions which actually occupy the
whole of specially designed, air-condi-
tioned buildings.

On closer inspection, however, the big-
gest digital computer proves to be only
slightly more complex than a brick build-
ing. Made up of hundreds, sometimes
thousands, of tiny printed-circuit boards
—its “bricks,” the digital computer also
contains such rather unspectacular items
as plug-in control panels, tape decks, and
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Wired unit on
clear plastic shows
simplicity of “flip-flop.”"

typewriter-like read-out machines. Inter-
connecting its multitude of components
are precisely what you might think—
miles and miles of wire!

One of the building “bricks” which
make up the counting heart of the digital
computer is the “flip-flop” circuit, usual-
ly tucked away within the computer on
a printed-circuit board about the size of
a postcard. One such “flip-flop” is the
Eccles-Jordan bistable multivibrator. An
easy way to visualize its operation is to
think of it as an on-off toggle switch.
Like the switch, a flip-flop must settle
in one of two stable states. But unlike
the switch, the “flipping” or “flopping”
of the Eccles-Jordan is accomplished by

i-7voc

Fig. 1. Typical flip-flop cir-
cuit using power transistors.
Cl is optional—see text.
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electrical pulses quicker than the blink
of an eye.

Before we actually set to work build-
ing one, let's take a closer look at the
flip-flop and see how it is used. There's
no quicker way to get on the road to
computer understanding.

Flip-Flopping. A typical flip-flop circuit
using 2N554 p-n-p power transistors is
shown in Fig. 1. Whenever power is ap-
plied to the circuit. one of the transistors
will conduct and the other will be cut
off. To understand how this happens,
let’s assnme that transistor Q7 is con-
ducting (“on”) and transistor Q2 is cut
off (“off”). The voltage at Q1's collector
is low—Iless than one volt—due to the
large collector current through R1.

The current through Q7 also passes
through the common-emitter resistor,
R}, developing a voltage drop which
makes the top end of B4 more negative
than its grounded end. The value of R}
is such that this would ordinarily make
the base of Q1 more positive than the
emitter (reverse bias), preventing Q1
from conducting. However, the base of
@1 receives enough negative voltage from
the collector of Q2 to overcome this nega-
tive emitter voltage, keeping the base-
emitter bias negative and transistor Q1
conducting.

The voltage at the collector of Q2 is
approximately —7 volts (the same as
the power supply voltage), since Q2 is
not conducting and the voltage drop
across R7 is almost zero. There is, how-
ever, a small current drain through R7
due to R6 and R3 and collector-emitter
leakage in Q2.

Transistor Q2 is held at cutoff because
the negative voltage at its emitter—due
to the voltage drop across R4—is greater
than the negative voltage reaching its
base from the collector of Q1. In other
words, the base of Q2 is positive com-
pared to its emitter (reverse bias) and
@2 cannot conduct.

POPULAR ELECTRONICS
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Fig. 2. Shaded lines indicate
current path through flip-flop
multivibrator when Q1 conducts
(A) and when Q2 conducts (B).

Fig. 3. The circuit of Fig. 1
with two trigger inputs added.

Figure 2 (A) shows the current path
through the flip-flop multivibrator and
d.c. voltages measured to ground when
@1 is conducting. The heavy lines show
the current path from the —7 volt power
supply, through @1, to ground.

This state of affairs—@7 “on” and Q2
“off’—will continue indefinitely because
the flip-flop circuit is in a stable state.
To reverse the transistor conditions—
that is, to make the circuit “flip”’"—Ilet's
assume that we momentarily decrease
the negative voltage on Q1's base so that
the transistor stops conducting. The flip-
flop now goes through a transition period
of very short duration.

As @1 cuts off, its collector voltage
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increases to —7 volts. The base of @2,
which was positive compared to its emit-
ter, now becomes more negative, because
the negative voltage at @1's collector is
passed on to @2's base through a voltage
divider, R2-R5. Transistor @2 now con-
ducts heavily and R7 drops the voltage
at @2’'s collector to less than a volt. This
low negative voltage is transmitted
through R6 and R$ to the base of @I,
permitting Q@1 to remain in a cut-off
state.

The circuit has now “flipped” and the
transition period has ended. As before,
the flip-flop is in a stable state, but Q2
is “on"” and QF is “off.” The multivibra-
tor will remain in either stable state un-
til a pulse from an external triggering
circuit causes it to flip or flop. Figure
2 (B) shows the current path and circuit
voltages when @2 is conducting.

During the transition period, incident-
ally, when one transistor cuts off and
the other is turned on, the voltage drop
across R} remains practically unchanged.

i—7VDC

ZRI RT Z

WA

R2 Ré

Ql Q2
PNP PNP

:

In many flip-flop circuit applications, R4
is bypassed by a high-value electrolytic
capacitor, C1, to insure constant voltage
on the emitters of @1 and Q@2 during the
flip or flop of the multivibrator.
Triggering. Before we can put the flip-
flop to work for us in a digital computer,
some additions to the basic flip-flop cir-
cuit are necessary so that we can make
either transistor conduct at will. The cir-
cuit shown in Fig. 3 is identical to that
in Fig. 1 except that two input trigger-

PULSEB
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PULSE A
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ing signals can now be applied to the
base of either transistor through capaci-
tors C1 and C2. By applying a positive
pulse to the base of the “on” transistor
or a negative trigger pulse to the base of
the “off”” transistor, the circuit will switch
from one state to the other. Let’s con-
sider the positive trigger pulse because
we will see later that it can be obtained
with a simple circuit using only a push-
button switch and a resistor.

When Q1 is conducting (Fig. 3), a posi-
tive trigger pulse (A4) is applied to the
base of Q1. If this positive pulse is of
sufficient amplitude, the base will be
driven positive with respect to its collec-
tor and @1 cut off. The collector voltage
of @1 will rise rapidly to —7 volts and a
part of this voltage will be applied to the
base of @2 through voltage divider R2-
R5. Transistor @2 will now conduct, its
collector voltage will drop to less than a
volt, and this voltage will be applied to
the base of @1 via R6 and R3 to hold Q1
at cutoff when the positive trigger ends.

Obviously, we have just “flipped” the
circuit. This same action takes place
when a positive trigger pulse (B) is ap-
plied to @2 as this transistor is conduct-
ing, although nothing will happen in the
event that a positive pulse is applied to

either transistor when it is not conduct-
ing. This results from the fact that when
the transistor is cut off, a positive pulse
only helps to keep it in its cut-off state.
Therefore, no change will take place.

The flip-flop shown in Fig. 3 requires
two trigger signals to “switch” it from
one state to the other and back again.
With the modified triggering circuit
shown in Fig. 4, only one signal source
is necessary.

Let's see what happens in the circuit
of Fig. 4 when Q2 is conducting. From
Fig. 2 (B) we know that Q2’s collector
is more positive than its base. Diode D2,
connected across the base and collector
of @2 through RY, is biased so that it will
conduct heavily the instant a positive
trigger pulse passes through C2. Diode
D1 is wired in the same manner except
that its anode is about six volts negative
with respect to its cathode. Therefore, a
positive trigger pulse must overcome this
large negative bias before it can pass
through D1.

Switch SI controls the positive pulse
that flips the circuit; note that the junc-
tions of C1, C2, and S1 are connected to
—7 volts through R10. When 81 is de-
pressed, the —7 volts at this junction are

(Continued on page 104)
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Fig. 4. In this flip-flop circuit, only one trigger input is needed
to switch from one state to the other. Al! resistors are 15, -watt
units and the capacitors are rated at 10-w.v.d.c. minimum.
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Buying an amplifier?

Then here’s what you should know about

By G. H. HARRISON

NE DAY last fall, a fellow we’ll call

Joe Rodgers caught the hi-fi fever
and ran panting—checkbook in hand—to
his hi-fi dealer’s showroom.

Joe’s next-door neighbor, Sam, had a
fine system to which Joe had turned an
ear on many an occasion. Since every-
body said it sounded great, Joe decided
to get one just like it. He bought a turn-
table, arm, cartridge, and speaker just
like Sam’s. But when he got to the am-
plifier, his bank balance was running low.

The dealer pointed out another ampli-
fier—with the same power rating—whose
price tag was a good bit lower than the
amplifier Joe really wanted. But the
specifications of the two units were al-
most identical. “Frequency response flat
from 20 to 20,000 cycles, power output
10 watts, harmonic distortion below 1%
at full rated power output,” ran the spec
sheet. Just like the specs of Sam’s ampli-
fier, Joe remembered. So he bought the
cheaper amplifier.

Later, at home, Joe settled back to en-
joy some real music. There was only one
trouble—his system didn’t sound as good
as Sam’s! In particular, it didn’t produce
the rich, satisfying bass Sam’s did; and

March, 1961

the highs, especially the violins, didn’t
sound as crisp and clear as Joe thought
they should.

The Whole Story. The mistake our
friend made was a common one: he didn’t
realize that most amplifier “specs” tell
only part of the amplifier’s story. To find
out what’s really happening when an
amplifier starts hammering watts into
a speaker, you need more than the speci-
fications most manufacturers include on
the sales brochures: you need curves.

Why curves? Because a collection of
six or eight accurate curves, covering
frequency and power response, distortion
at various freguencies and output levels,
tone-control characteristics, equalization
errors, loudness contours, and so on, can
tell you more in a minute than you can
learn from studying pages of perform-
ance data all day.

As hi-fi fans in general have begun to
understand the importance of curves in
judging an amplifier's quality, manufac-
turers have begun to publish them in
ever greater quantities. And although
you may have to do some digging—not
all manufacturers include complete
curves with instruction manuals—you
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can now find curves for just about any
piece of equipment you're interested in.
Curves may at first seem mysterious
and complicated, but understanding them
is really no trick at all. A curve is simply
a visual way of presenting a mass of
statistics clearly and graphically.
Frequency Response. Although the fre-
quency response of an amplifier can be
shown in tabular form as in Table 1, Fig.
1 shows the same information in curve

\fug | db |fueqg| db |
120 -.5 {800 | +./5'1.
50 -3 jiooo| O
70 1-.2 {2000;-05|
90 {-.1 {3000 ~.|
floo I o lsgool O
1200 | +.\ 16000{7
(300 | +.2 [Ro00
SO0 | +.3 |loco
OO0 | +. 2520000
Table 1.
+2 :
+1
s Sl
-1
20 100 1K 10K 20K
Fig. 1. CYCLES

form. And a single glance at the curve
tells us everything a careful reading of
all the figures in the table does. (These
figures indicate how many decibels—
“db’’—the amplifier’s gain varies at dif-
erent frequencies; 1 db is the amount a
signal must change for our ears to de-
tect that there has been a change in
level.)

The amplifier whose curve is shown in
Fig. 1 has a very fine frequency response.
Its output is almost “flat” over the entire
audible range from 20 to 20,000 cycles,
inasmuch as it stays within 0.5 db of the
center or “reference” line. And since our
ears can’t hear a change of less than 1
db, we would be able to hear no change
in level over the entire range.

Figure 2 shows the frequency response
curve of another amplifier. This one has
a pretty good frequency response, but
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not as good as the one in Fig. 1. It breaks
at 10,000 cycles and is down 2 db at
20,000 cycles.

Frequency response is the amplifier
characteristic most frequently shown in
curve form. Unfertunately, frequency
response curves are probably the least
important ones we could see on modern
amplifiers. This isn’t because good fre-
quency response isn't important, since it
is. But output transformers—which once
seriously limited frequency response—
and amplifier circuitry in general have
improved so much that all but the most
inexpensive amplifiers now boast excel-

lent frequency response. Consequently,
!,
=
o’
0
0
+
2o 7
-1
20 100 T3 ok zok
CYCLES
Fig. 2.

other curves—ones you don’t see nearly
so often—can be far more revealing
about an amplifier’s true quality.

Power Response. Curves showing power
response, for instance, tell you a lot
about an amplifier's performance that
you can’t learn easily in any other way.
A power response curve simply shows
how many actual watts of power an am-
plifier can deliver over its entire fre-
quency range without producing distor-
tion.

Figure 3 is the power response curve
for the amplifier whose frequency re-
sponse is shown in Fig. 1. Again, this is
an excellent amplifier. Its maximum
power at 20 cycles is down only about 5
watts from full power. It is up to a full
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distortion at normal listening levels” is a
common claim. But a full picture—such
as told by the curves in Fig. 5—is fre-
quently quite different. The ‘‘normal
listening level” referred to is usually
about 1 watt or less. And what happens
during climaxes? Just what you think.
Distortion rises rapidly, and the music
sounds “fuzzy” or otherwise distorted in
loud passages.

Figure 5 shows a family of distortion
curves for a fairly good 10-watt ampli-
fier. At the 1-watt level, both IM and
harmonic distortion—measured at 1000
cycles—are below 19%. But the IM has
already climbed to 2% at 3 watts, and to

wn
P
- T

J

4 ?
20 100 K 10K 20K s lNTERMODULATION——'I.”
Fig. 4 CYCLES E?’ aocPs—ter |
& \ / :.'l iK CPS
20 watts at 50 cycles, and, at 20,000 : /| —wxces
cycles, the curve has just barely begun | e
to dip. s P
Figure 4 is the response curve of a —_— . — ‘
considerably less flat but by no means  Opr "t

unusual amplifier. As you can see, it
doesn’t really put out full power below
100 cycles and response begins to fall off
pretty sharply above about 8000 cycles.
Going back to our friends Sam and Joe,
the Fig. 4 amplifier could be the one that
Joe bought. Its power output may have
been rated the same as Sam’s, and both
may have had flat frequency response
over the audio range. But it’s easy to see
why Joe’s amplifier didn’t grind out
enough bass to suit him. It just couldn’t
produce full power below 100 cycles.
Distortion Ratings. Every amplifier spec-
ification sheet mentions distortion, usu-
ally of two types—harmonic and inter-
modulation. Although the two types are
due to different conditions, they have
similar results: more than a tiny amount
of either and you get unpleasant sound.
The amazing thing about manufactur-
ers’ quoted distortion specifications for
many amplifiers—even inexpensive ones
—is that they all seem so low. ‘Less
than 19 harmonic and intermodulation
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6% at 8 watts. Harmonic distortion at
1000 cycles remains low—below 19,—al-
most to 10 watts. But the figures at 40
and 10,000 cycles again tell a different
story.

Figure 6 shows distortion curves for
an actual amplifier which is not so good.
This is Joe’s amplifier, whose power re-
sponse curve appeared in Fig. 4. The
manufacturer probably emphasized the
fact that the amplifier’s harmonic distor-
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tion was below 19 almost all the way to
10 watts. But he probably didn’t mention
that this was at 1000 cycles only, and
that readings at other frequencies were
somewhat different, and considerably
worse. No wonder Joe felt the fiddles
were ‘“fuzzy”’—anything over a whisper
at high frequencies and distortion begins
to soar.

Tone Controls. Curves can tell you quite
a lot about the way your tone controls
work, too. Figure 7 shows what happens
to an amplifier’s frequency response with
the two tone controls—bass and treble—
turned to their extreme positions. When
the bass control is turned all the way
up, bass response is boosted 16 db at 20
cycles (curve A). With the bass all the
way down, response is down 14 db
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(curve B). About 15 db of high boost
and 29 db of high attenuation can be ac-
complished with the treble control.
Figure 8 shows the response character-
istics of another amplifier with far less
effective controls.
You may at times see a so-called
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=20
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CISLES Fig. 10.

“family” of tone control curves, and
these can be even more revealing. In Fig.
9 is a family of curves of the conven-
tional “losser” type of tone control, simi-
lar to those we have just seen. Three
boost and three attenuate curves are
shown for each control, that is, three dif-
ferent amounts of bass boost, three of
bass attenuation, etec.

Figure 10 is another family with three
curves for each Function, but note the
striking difference from Fig. 9. This is
the response characteristic of the famous
Baxandall tone control you have prob-
ably heard about.

(Continued on page 118)
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TROUBLE-SHOOTING HAM EQUIPMENT

AT would you do if your ham trans-
mitter or receiver suddenly stopped
working? Among other possibilities,
you could send it back to the manu-
facturer or the dealer from whom you
purchased it—after receiving shipping
instructions; you could enlist the aid of
a local ham expert; or you could repair
it yourself.

If the gear is still under guarantee
and the trouble seems to be of a major
nature, the first course might be the wis-
est one. However, most ham equipment
failures are the result of the breakdown
of a single component, such as a tube,
capacitor, or a resistor.

Do It Yourself. If you have the instruc-
tion manuals and a good volt-ohmmeter,
you should be able to run down most
causes of trouble in your ham equipment
yourself. A tube tester or a set of re-
placement tubes known to be good is
also helpful.

Suppose, for example, that your trans-
mitter has stopped working. You know
that the rig is getting power, because its
tubes light or it blows fuses. You have
tested the tubes or have substituted oth-
ers that you know to be good. What do
you do next?

First, read the entire instruction man-
ual to refresh your memory as to how the
equipment is supposed to work and
the function of each control. Then locate
the circuit diagram, the parts list, and the
illustrations showing the position of
the various parts. Also, locate the tables
showing the resistances and voltages to
be expected at specified test points.

Power-Off Tests. With these prelimi-
naries out of the way, pull out the power
plug and remove the transmitter from
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By

HERB S. BRIER

WIEGQ

Ham of the Month

R. B. Smith, VE3CKG, Kingston, On-
tario, Canada, became a ham three
yvears ago shortly after a friend lent
him a short-wave receiver. “Smitty” op-
erates on all ham bands from 80 to 10
meters from ris home and works 75-
meter phone from his automobile. He
has worked all Canadian provinces and
most of the United States, plus many
foreign countries. However, he prefers
an interesting chat with a local ham
station to a hello-and-goodby contact
with a rare DX ham.

Smitty likes to build his own ham
equipment or to modify war-surplus
gear to his needs. His home station is
housed in the metal cabinet from a
soft-drink dispenser to which he has
added shelves to support his equip-
ment. When he is not operating his sta-
tion, Smitty closes and locks the cabi-
net door. In this way, he prevents un-
authorized persons from tampering
with the equipment and either damag-
ing it or injuring themselves.

Interestingly enough, VE3CKG's
home-transmitter power is 50 to 75
watts, while his mobile transmitter
power is 100 watts. He powers the mo-
bile transmitter from a 117-volt a.c.
generator which he constructed from a
Ford Model-A “powerhouse’”; the gen-
erator is driven from the automobile
fan belt.

By profession, Smitty is an Area
Electrical Inspector for the Ontario
Hydro-Electric Power Commission. He
is also Activities Chairman for the
Kingston Amateur Radio Club.
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cabinet. Set it on end, and blow out

ssive dirt and dust. Then inspect the

ssis for obvious troubles, such as
broken or burned-out components, dan-
gling wires, and bits of wire or solder
lodged between any socket terminals or
lugs.

Now, open the instruction manual to
the resistance table, and systematically
measure the resistances at the specified
test points. Compare your measured val-
ues with those listed in the proper table.
When you find a resistance materially
different from the specified one, carefully
test all components connected to that
point.

Then measure the resistance of all of
the capacitors. If a resistance is low,
replace the capacitor. A good paper,
ceramic, or mica capacitor
will show a resistance meas-
ured in megohms, and a

that components are being overheated.

The above procedures will not enable
you to find every cause of transmitter
and receiver troubles, but they will do
the trick most of the time. Try them and
see.

TWO-TUBE SCREEN MODULATOR

Ken Kendall, K9EXD, designed and
built the two-tube screen modulator
at right for his WRL Globe Chief 90A
transmitter, but it can be used with any
transmitter draining up to 90 watts input
to the final. This power input results in
a solid 30 watts of well-modulated r.f.
power to the antenna.

Construction. Ken built the modulator
on the chassis of his Globe Chief. The
modulator is small enough to fit some-

good electrolytic capacitor
will measure over l4-meg-
ohm after a minute or two.

When you unsolder leads
to make measurements, re-
place them at once so you
don't find yourself with a
maze of disconnected wires
and no idea where they be-
long. And after replacing
a shorted component, check
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the associated components
—the short may have dam-
aged them, as well.

Higher-than-normal re-
sistance readings also call
for measuring the resist-
ance of components connected to the test
point in question. Compare your meas-
urements with the values indicated in the
circuit diagram and parts list. Chokes,
coils, and transformer windings usually
have quite low resistances.

Power-On Tests. Some defects do not
reveal themselves until power is applied.
Therefore, if resistance measurements do
not turn up anything suspicious, apply
power to the transmitter and go through
the measuring process again. But this
time, measure voltages, and compare
them with the values shown in the in-
struction manual voltage chart.

Be extremely careful while making
voltage measurements to avoid a painful
or even fatal shock. Also, keep a wary
eye open for smoke or other indications

QSL PLS.
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where on the chassis of most transmit-
ters, but it can also be constructed in a
4” x 5” x 3” utility cabinet with attached
chassis (Bud C-1795 or equivalent). If
you use the cabinet, terminate the exter-
nal connections in an octal plug and
mount a matching socket on the trans-
mitter.

To build the modulator in the “Chief,”
mount the 12AT7 (V1) and the 12AU7
(V&) tube sockets and the panel controls
in the approximate positions shown in
the photograph. Locate microphone con-
nector J1, gain control R, and phone/
c.w. switch S1, one above the other, on
the right side of the 90A’s front panel.
Then mount a 5-lug terminal strip (T81)
under the chassis about 14" in front of

(Continued on page 120)
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Schematic diagram of simple, two-tube
screen modulator, powered by transmitter.

PARTS LIST

C1, C3—0.005-uf., 600-volt disc capacilor
C2—2-uf., 25-volt electrolytic capacilor
C4—10-uf., 25-voll clectrolytic capacitor
C5—20-uf., 450-voli elecirolytic capacitor
J1—>Microphone connector
R1, R4—100,000-0/im, Vs-watt resistor
R2—250,000-0hm, audio taper polcntiom-
eler
R3—1200-0hm, Ys-wall resistor
R35—270,000-0him, Ys-wall resistor
R6—750-0hm, 10-watt adjustable resisior
(set for approximately 500 ohms—see

fext
R7—22,000-0/1m, 1-wall resistor
S1—D.p.s.t. toggle switch
TS1—Five-lug terminal strip
V1—12AT7 tube
V2—12AU7 tube
1—4” x 5”7 x 3" chassis box (oplional—sce

tex!
Misc.—Hardware, tube sockets, elc.
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Protect Your Car with this...

BURGLAR ALARM SYSTEM

AT ONE TIME OR another, most auto-
mobile owners have wondered wheth-
er or not the contents of their cars—or
even the cars themselves—were safe from
theft. Fortunately, it's not too difficult
to install a burglar alarm in an automo-
bile if you are handy with tools.

The cost of such a system depends on
the type of vehicle involved and the de-
gree of protection desired, but the min-
imum is generally around $12 to $15.

The heart of the system is s.p.s.t. relay
K1 (see diagram) which has one pur-
pose: it prevents the burglar from dis-
abling the alarm. Once energized, it locks
itself on so that it cannot be shut off ex-
cept with a key. Select either a 6- or a
12-volt relay—to match your car’s elec-
trical system.

Six s.p.s.t. switches were installed by

By WILLIAM C. LEWIS

the author—on the hood, the trunk, and
on all four doors. (The windows are not
protected—a potential thief generally
breaks a window, then unlocks and opens
a door.) If desired, you can even install
mercury switches to trigger the alarm if
the car moves (in case the car is rolled
away), or if a window is broken to admit
the thief without opening the door.
Simply wire any additional switches in
parallel with S1 through S6.

Key-operated switch S7 will turn the
alarm on and off. It should be a good-
quality s.p.s.t. switch and have a key that
is removable in both the “on” and “off"
positions. The cheaper switches general-
ly have simple locks and are easier to
((pick.’l

Mount on-off switch 87 in a conven-
ient location, but not where it will fill up

Mounting details of the alarm system are shown in these photographs.
Door switch is mounted on frame just below dome-light switch (at
left, above). Terminal strip for alarm and accessory wiring is mounted
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and lights pilot 1
gizes and locks

below the dash (center). Alarm siren (at right, above) is located
behind the radiator under the hood. The key-operated switch that
controls the system (below, left) fits neatly on the doorpost.

HOW IT WORKS

An alarm—siren or auto horn—is connected across the coil of relay A1,
When a car door is opened, one of the sensing switches (S to S6) closes
amp ’L1. With key-operated switch S7 closed, K1 ener-
up on its own contacts. With K7 locked up, the alarm
sounds until key-operated switch §7 is opened. Opening S7 de-energizes
K1, and the alarm is silenced.

Pilot lamp PL1 lights when any sensing switch is closed; the setting of
$7 does not affect its operation. When PL1 is not lit, all sensing switches
are open and the alarm is ready for opecration.

POPULAR ELECTRONICS



with water and freeze during the winter
months.

The actual alarm should be loud and
have a distinctive sound that you can
easily recognize; the cheapest alarm is
the existing auto horn. A separate horn
or siren can be used, but this boosts the
cost somewhat.

As the door switches are operated
rather frequently, there is a chance of
their failing. There is also a chance that
a short will occur in the system wiring
and blow a fuse. To avoid the possibili-
ty of this happening without the driver
knowing about it, a pilot lamp (PL1) is
used. It should light whenever any of the
doors (or trunk or hood) are opened. If it
doesn’t light for one door but does for
another, check the switch and wiring on
the first door. If it doesn’t light at all,
check fuse F1.

The relay box in the author’s system
is mounted under the dash along with a
terminal strip for the alarm system and
accessory wiring. Dress the wiring into
existing channels and tunnels to prevent
excessive wear and the possibility of a
short circuit. The fuse should have a rat-
ing high enough to handle the relay, pilot
lamp, and alarm. 30—

TO HOT TERMINAL
ON CaR BATTERY

s7

KEY
SENSING SWITCHES ARE OPEN
-4 WHEN PASSENGER DOORS,

i TRUNK OGOR, AND HOOD

| ARE CLOSED
| PLI
PILOT
LAMP
L]

o

CAR FRAME
GROUND

| T0 ALARM OR
| HORN RELAY

The alarm operates and relay Kl locks up when
both key-operated switch S7 and any sensing switch
(S1 to S6) are closed. Sketch at right, above,
shows suggested spots for placing sensing switches.

March, 1961
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PARTS LIST

Fi1-——Fusc and inline fuse holder—sce text

Ki1—S.p.s.d. 0- o1 12-voll coil relay (Potier &
Brumficld Type MR or cquivalent)

PLI—6- or 12-volt pilot lamp (No. 47 for 6
volts. No. 1488 far 12 wolts) und socket as-
sembly (Dialco No. 111 or cquivalent )

$1-S6—S.p.s.t., normally  closed, push-button
swilch

S§7—S.p.5.t. key-aperated switch (J. C. Whitucy
No. 74437 or cquivalent)

Misc.—Terminal strip, relay box, etc.

HILIMS
HNNYL

71




> irom the powerhouse of the electron comes energy

b

pcopable of altering the very make-up of molecules.
igre stheiexciting story of how a fascinating new science
= brings about lasting changes in products from

S ‘ . r
‘g foods to plastics. Its name:
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ELECTRON
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EADY to irradiate polyethylene with
two million volts of electron energy,”
annouced the radiation chemist.

We nodded, and felt strangely excited
as we stood in the control room adjoin-
ing the thick, concrete-walled irradiation
facility. Inside those walls was a two-
million-volt electron beam generator.

“Mood music” for the setting was fur-
nished by the whine of a motor-gener-
ator set and the sibilant sh-h-h of a tube-
window cooling blower. These sounds
were augmented with a host of visual ef-
fects—meters, knobs, and dials galore,
bearing such labels as Megavolts, Mil-
liamperes, Beam Position, and Focus.

“Look through the window,” in-
structed the radiation chemist. “You'll
see something interesting.”

Directly behind the radiation-resistant
window was a mirror, one of several
strategically positioned to provide an
image of the irradiation process.

“Beautiful!” we exclaimed at the sight
of three polyethylene plastic bottles, all
bathed in an eerie blue fluorescence. Di-
rectly above the plastic bottles was the
funnel-shaped anode of the huge elec-
tron-beam generator, looking something
like a king-sized water spray attachment.

After the chemist had injected a short
“spray’’ of high-energy electrons, we en-
tered the test cell—but only after harm-
ful ozone had been cleared away by a
powerful exhaust system. We picked up
a bottle and then—on second thought—
dropped it as though it were a lit fire-
cracker.

The chemist smiled. “Don’t worry—
there’'s no chance of radioactivity. All
radiation ceases whea the machine is
shut off.”

“Doesn’t seem to be any change,” we
remarked, turning the bottle over and
over cautiously. Again the amused smile
—the radiation chemist was obviously
enjoying his dramatic role.

“You'll see,” he said prophetically,
placing the three irradiated bottles along
with three non-irra”inted bottles in an
autoclave steam sterilizer.

March, 1961

We soon stood in awe at the amazing
result. After twenty minutes' subjection
to a temperature of 250°F, the non-irra-
diated polyethylene bottles had melted
to shapeless blobs. But the irradiated
bottles stood proudly erect, unaffected
by the heat.

We had just seen one practical appli-
cation of a revolutionary new science—
electron chemistry.

High-Energy Electrons. Scientists define
electron chemistry as the use of accel-
erated high-energy electrons to alter or
change the fundamental structure of

General Electric
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Irradiated polyethylene botties (top), comprised of
“cross-linked’’ molecules, can withstand prolonged
exposure to temperatures as high as 250° F. Non-
irradiated bottles (bottom) wilt to shapeless blobs.

matter to create new or improve existing
products.

This new science uses none of the con-
ventional paraphernalia of chemistry.
Absent are acids, bases, salts, and cata-
lysts. Nor are beakers, retorts, or pres-
sure vessels employed. The electron is
the “reagent.” It was, for example, the
high-energy electroas that made a
stronger “unmeltable” plastic by altering
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the molecular structure of the three poly-
ethylene hottles.

These electrons are, in kind, the same
tiny, negatively charged particles which
make possible all types of electronic
equipment. But here they are ‘“beefed
up”’—they have “muscle.” Traveling at
nearly the speed of light, they boast
energies in the millions of electron volts.

To understand why high-energy elec-
trons can exert profound chemical
changes within a substance, consider, for
example, how ‘“weak’” the electrons are
that bind or hold together atoms and
molecules—a feeble ten electron volts,
puny energy indeed compared to the one
to ten miltion electron-volt “muscle-men”
of an electron accelerator!

Mammoth electron beam generator (left), pro-
duced by General Electric, delivers some 3.5
million electron voits. Electrons emerge from
thin titanium window at bottom of anode (fun-
nel-shaped structure with cooling fins, above).

No wonder these penetrating high-en-
ergy electrons can shake up the relative-
ly anemic binding power of electrons in
molecules. Naturally, something has to
happen when a powerful electrical force
meets a small one. In this case, the big
guy wins, and ionization or dissociation
of the molecule is a result.

Polymerization. What happens is that
the molecule takes on some of the energy
of the powerful bombarding electron and
becomes so disturbed that it throws off a
planetary electron. The electron-defi-
cient molecule is now an ion- carrying a
positive charge of electricity.

These wandering ions and other frag-
ments of the irradiated substance enter
into reactions with molecules that were
not affected by the electron radiation.
The “snipped-off” pieces speedily recom-
bine to form new molecules with new
properties.

This “snipping off” of atomic and mole-

General Electric photos

Packaging film made by electron-irradiating
low-density polyethylene is clear, strong, and
glossy. A blast of hot air shrinks the film
to make an attractive, skin-tight wrap that
prevents fruit from shifting or being bruised.
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cular parts is often termed “tailoring”
by polymer chemists. Polymers, if your
high-school chemistry is a bit rusty. are
giant molecules composed of thousands
of so-called monomer units, the starting
substance. In his molecular ‘“tailoring,”
the radiation chemist uses high-energy
electrons to “scissor-off” “‘parts’ of mole-
cules. These “parts’ then speedily reas-
semble to form a new “suit.”

Making giant molecules out of little
ones is called polymerization. High-en-
ergy electrons can polymerize small
monomers, such as ethylene gas, into
giant polymers—polyethylene in this in-
stance—without chemical assistance.
And there are many polymers—rubbers,
plastics, glue, and cellulose are but a few
examples.

March, 1961

Death rays for food-destroying
organisms, high-speed electrons can
help preserve a variety of foods.

Both bean samples at left, for example,
were inoculated with bean weevils,

but only the irradiated sample

(directly at left) resisted the insects.
Applied to potatoes and onions,
electrons can inhibit sprouting

and greatly increase storage life.

Below, left, irradiated bread remains fresh
three months after trzatment;
frankfurters (below, right) look ‘‘good
enough to eat” 92 days after irradiation.

CONTROL
2 MILLION RAD

Cross-Linking. If we examine the struc-
ture of polyethylene, we can see how
“cross-linking” strengthens the sub-
stance. Polyethylene is composed of long
“chains” of molecules in a random con-
figuration looking much like wet spa-
ghetti. But by “cross-linking”’ the
“chains,” the molecules are joined to-
gether into a three-dimensional network,
effectively bringing order out of chaos
and greatly strengthening the polyethy-
lene.

To put it more technically, hydrogen
atoms are knocked out of polymer chains
or branches, permitting cross-linking or
tieing of the adjacent chains into one
super molecule. In this way, irradiation
furnishes the “electronic glue” that

(Continued on page 112)
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« . gives any superhet razor-sharp selectivity

++ . cuts down on noise and static pickup

By DONALD L. STONER, iwW|507

CITIZENS BANDERS, hams, or SWL’s
plagued by interference on the
crowded bands can pep up their receivers
with an easy-to-build Q-Multiplier.* The
unit improves a set’s selectivity by nar-
rowing its i.f. bandpass, thus eliminat-
ing interfering stations and reducing
static and noise pickup.

Since the Q-Multiplier operates on the
receiver’s i.f. frequency, it can be used
with any superhet receiver, including
CB, ham, or SWL sets, regardless of its
tuning range. However, the receiver
must have an i.f. near 455 kec. or between
1300 and 1800 kec.

Completely self-contained, the Q-Mul-
tiplier has its own a.c. power supply and
requires only a two-wire connection to
the receiver. Operation is simple, too;
using only two controls, you select the
desired station and reject the ones you
don’t want.

As for construction, there are no ex-
pensive parts; with all parts purchased

*Developed by 0. G. Yillard, Jr., the original
Q-Multiplier was first described in the engineer-
ing monthly ““Electronics’” in April, 1952,
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new, you can build the unit in an evening
or so for around $10.00. The wiring is
not critical.

Construction. Build the unit following
the layout shown in the pictorial dia-
gram. The tube socket, tuning coil L1,
and potentiometer R} are fastened to the
front panel of the box; however, each re-
quires soldering or modification before
mounting,

Bend out the solder lugs on the tube
socket before fastening it to the front
panel. Then solder a bare wire Jumper
through the socket’s ground sleeve, pin
4, and the socket’s mounting flange.
Mount the socket so that pins 1 and 7
are pointing to the left when viewed from
the front of the box. The socket is fas-
tened to the box by soldering its ground
sleeve to a machine screw mounted on
the front panel with a nut and lock
washer.

If the Q-Multiplier is to be used with
a receiver having a 1300- to 1800-ke. if.,
remove 100 turns of wire from the wind-
ing of tuning coil L1, which is a Miller
2007 ferrite loopstick. For sets with 455-
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